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LOI CAM DOAN

Toi xin cam doan day 1a cong trinh nghién ciru ctia riéng t6i dudi sy huéng dan
ctiia TS. Lé Thi Kim Van va PGS. TS. Nguyén Qubc Huy. Céc s6 liéu, két qua néu trong
luan an nay 1a trung thyuc va chua timg duoc ai cong b trong bt ky cong trinh nghién
ctru nao khac.

Tac gia

Tran Thi Thu Hién
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LOI CAM ON

Trong qua trinh nghién cru va hoan thanh ban luan an nay, t6i dd nhan duoc rat
nhiéu su giup d& quy bau cua cac thay cd gido, cac nha khoa hoc thudc nhiéu linh vuc
cung dong nghiép, ban bé va gia dinh.

Trude hét, t6i xin bay té long kinh trong va biét on sau sic t6i TS. Lé Thi Kim
Van, PGS. TS. Nguyén Qubc Huy da tryc tiép hudéng dan, hét long chi bao tan tinh cho
t6i trong sudt qué trinh hoc tap va nghién ciru khoa hoc.

T6i xin chan thianh cam on Ban lanh dao, cac Khoa, Phong va cac thiy ¢ va anh
chi em d@)ng nghiép tai Vién Duoc liéu; nhoém Nghién ctru Ung thu hoc Thuc nghiém,
bo mon Sinh hoc Té bao, khoa Sinh hoc, truong Pai hoc Khoa hoc Ty nhién, Pai hoc
Quodc gia Ha Noi; Vién Nghién ctru té bao gbc va cong nghé gen Vinmec, Vién Héa
sinh bién thudc Vién Han 1am Khoa hoc va Cong nghé Viét Nam da gitp do, tao diéu
kién dé giup toi trong sudt qua trinh thyc hién nghién ciru.

Tbi xin bay té 1ong cam on chan thanh téi PGS. TS. Nguyén Thugng Dong, PGS.
TS. Phan Minh Giang, PGS. TS. Hoang Vi¢t Dling, PGS. TS. Bui Thanh Tung, TS. Bui
Hitu Tai, TS. Nguyén Vin Tai, TS. Lé Thanh Nghi, TS. Lé Thi Xoan, TS. Nguyén Thi
Ha, TS. Nguyén Tuan Hiép di c6 nhiing dong gép quy bau gitip t6i trong qué trinh
nghién ctru thuc nghi¢m va hoan thién luan an.

Tbi xin chan thanh cam on lanh dao Hoc vién Y-Duoc hoc ¢ truyén Viét Nam
va cac déng nghiép tai Hoc vién Y-Duogc hoc ) truyén Vi¢t Nam, noi toi cong tac, da
dong vién tinh than va tao diéu kién thuan loi dé toi hoan thanh luan an nay.

Cubi cling xin cam on sdu sic t6i nhitng ngudi than yéu trong gia dinh; cam on
nhimg ban bé than thiét ¢3 danh cho t6i nhiing tinh cam, su dong vién, giup d& trong
sudt thoi gian qua.

Luan 4n nay la mot phén nghién ctru cia nhi¢m vu khoa hoc cong nghé cép Bo
Y té do Cuc Khoa hoc Cong nghé va Pao tao - B6 Y té 1 don vi chil quan (theo quyét
dinh s6 2721/QD-BYT ky ngay 28/6/2019 va hop dong sé6 09/HP-K2DT ky ngay
18/9/2019).

Xin tran trong cam on tat ca nhitng gitp d& quy bau nay!
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PAT VAN PE

Chi Stephania Lour. thudc ho Tiét dé (Menispermaceae) c6 khoang trén
100 loai trén thé gidi, phan bd chu yéu & ving nhiét déi, 4 nhiét ddi cac nudc chau
A. Mot sd loai trong chi Stephania Lour. dang 1a ngudn nguyén liéu chiét xuat
mot sd hoat chat lam thube nhu L-tetrahydropalmatin, cepharanthin, tetrandrin...
Nhiéu loai trong chi nay dugc st dung lam thudc phong va chita bénh tuy theo
kinh nghi€ém ctia nhan dan ting dia phuong.

Loai Stephania dielsiana Y.C. Wu c6 tén thuong dung 1a ci dom, ngoai ra
con c6 cac tén khac nhu binh voi nhya tim, ca tom, ct ga ap [1], [2] 1a mot trong
cac loai thudc chi Stephania Lour. dang dugc quan tdm nghién clru trong nhiing
nim gan day. Day 1a mot loai c6 phan bd twong ddi hep, chu yéu gip ¢ mién bic
Viét Nam [2] va mot s6 ving mién Nam Trung Qudc (nhu Quang Tay, Van Nam)
[3]. Nghién ctru cua cac tac gia Trung Quéc chu yéu tap trung vao viéc chiét xut,
phén 1ap cac hop chét tir cu [3], [4], [5], [6] ma chua quan tAm dén phan than 14
cua loai nay.

O Viét Nam, cic nghién ctru vé Stephania dielsiana Y.C. Wu di xac dinh
cac dic diém thuc vat [7]; phan 14p va xac dinh cdu trac ctia mot s alcaloid c6
trong than 14 va ci cua cdy nhu L-tetrahydropalmatin, oxostephanin,
dehydrocrebanin, thailandin, crebanin [8], [5], [10], [11]; xay dung dugc phuong
phap dinh luong chit oxostephanin va budc dau xac dinh mot sé thong sé phuc
vu thiét 1ap chét nay lam chat ddi chiéu dung trong kiém nghiém va nghién ctru
duoc lidu ct dom [12], [13], [14]. M6t s6 phan doan va chit tinh khiét duoc chiét
xuat va phan 1ap tir cti dom c6 tac dung tc ché mot s6 dong té bao ung thu [15],
[16], [17], [18], tac dung giai lo 4u, an than va chéng trim cam [19], [20], [21],
chdng viém giam dau [22], [23], tc ché acetylcholinesterase [24].

Trong cac hoat chat dd dugc phan 1ap tir cu dom, oxostephanin dugc tap
trung nghién ctru nhiéu hon. Thtr nghiém in vitro cho thiy chat nay c6 nhiéu tac
dung sinh hoc dang luu ¥, dic biét 1a tac dung khang té bao ung thu [15]. Ham
luong oxostephanin trong cac miu than 14 cao hon nhiéu 1an so véi mau cu [13],
[14]. Str dung than 14 c6 nhiéu wu diém hon so v&i st dung ¢t vi ¢6 thé thu hai duoc

nhiéu lan trong nam, déng thoi khi thu hdi mot phan than 14, cay van séng va tiép tuc



phat trién. Nguoc lai, theo kinh nghiém dan gian thudng chi thu hai ct khi cay tir 3
— 5 nam tudi. Khi d6 s& mét ca cay, thoi gian nhan gidng va phat trién cdy méi cho
dén khi thu hai kéo dai. Viéc st dung than 14 thay cho cti di dugce dong bao dan tdc
Dao, dan toc Tay ... tng dung trong thuc té, gop phan bao ton ciy cii dom; nang cao
nang suat thu hai, hiéu qua kinh té. Tuy nhién hién van chua c6 nghién ctru danh gia
vé viéc nén thu hai than 14 vao thoi diém nao trong nam dé thu dugc ham luong hoat
chat cao ma vin dam bao phat trién cdy thudc nay. Bén canh oxostephanin va mot
s it cac hop chat da dugc cong b, trong than 1a cii dom con cac hop chét nao khac,
tac dung sinh hoc va co ché tic dung ctia cac hop chit nay ra sao ciing chua dugc
nghién ctru va lam ro.

Tiép nbi két qua cua cac nghién ctru trude day, dé gop phan 1am rd thém vé
thanh phan hoa hoc c6 trong than 14 ciy ci dom va danh gia tic dung ciing nhu
co ché tac dung khang ung thu cia cac hop chét, dic biét 1a oxostephanin, luan an
“Nghién ciru thanh phan héa hoc va danh gia tac dung khing ung thw cia
théan 14 cAy ci dom (Stephania dielsiana Y. C. Wu)” duoc tién hanh véi cac
muc tiéu sau:

1. Chiét xuét, phan 1ap va xac dinh duogc cdu trac ciia mot sé hop chat tir

than 14 cay cu dom.

2. Buédc dau xay dung dugc phuong phap phéan 1ap va phuong phap dinh
luong dé theo ddi ham luong oxostephanin trong dugc liéu theo thoi
gian thu hai.

3. Panh gia duoc tac dung giy doc té bao ctia mot s6 hop chat da phan lap
va budc dau nghién ctiru dugc co ché khang ung thu ctia oxostephanin.



CHUONG 1. TONG QUAN

1.1. TONG QUAN VE THUC VAT
1.1.1. Vi tri phan loai

Loai ci dom c¢6 tén khoa hoc 1a Stephania dielsiana Y.C. Wu, ngoai ra con
co cac tén goi khac nhu binh vo6i nhya tim, cu tom, cu ga ép [1], [2].

Theo hé thdng phan loai ctia Takhtajan nam 1996 [25], chi Stephania Lour.
cO vi tri phan loai nhu sau:

Nganh Ngoc lan (Magnoliophyta)

Lép Ngoc lan (Magnoliopsida),
Phan 16p Hoang lién (Ranunculidae),
B6 Hoang lién (Ranunculales),
Ho Tiét dé (Menispermaceac)
Chi Stephania Lour.
1.1.2. Pic diém thue vat loai ci dom

Day leo nho, yéu, sbng nhiéu nim. R& cu to. Than leo cudn dai khoang 3
m. Than non mau tim hong nhat. Canh non mau nau nhat, khi gia chuyén mau nau
xam. Toan cay khong 16ng, c6 nhya mau do. Ci dang thay d6i, vo xu xi co nhiing
ndt san doc dai, mau nau x4m, niu nhat hay mau dét, rudt ci mau héng, 1at cat co
nhiéu xo [26].

La don mau xanh, mép nguyén, moc so le, co cuéng dai 4,5-8,5 cm. Phién
1a hinh tam giac tron, 9-13 x 8-13,5 cm. M¢ép 14 hoi lugn séng ¢é rang tu rt thua
O ngon; ngon 1a nhon; géc b::fmg hoac hoi 16m; gan chinh Xép chan vit, xuat phat
tir chd dinh cua cudng 1. Gan 9-12 chiéc, toa tron xuét phat tir dinh cta cudng 1.
Cudng 14 dinh vao 1/5 dén 1/3 phién 14 tinh tir gbc [26]. Ngon non, cudng 14 va
cudng cum hoa c6 mau tim hong [1].

Hoa don tinh khac gbc. Cum hoa dyc xim tan kép, cudng cum hoa dai 1,3-
2 cm, gém 8-12 tan kép, & géc tan c6 14 bac nho dai 0,8-1,2 cm, mong, mau vang
xanh, hinh mac dau nhon, mép 14 mau vang nhat c6 ring cua, mdi tan lai gdm 7-
11 tan nho, cuéng tan rat ngén. Hoa duc nho, 1a dai 6, roi, xép thanh 2 vong 3,
kich thude déu nhau, hinh tim, dinh nhon, séng gitra canh dai c6 gan mau xanh

nau, cé cac gan nhé mau nau tur song gitra toa ra 2 bén, mép bén cyup vao trong;



canh hoa 3, roi, déu nhau, xép xen k& 14 dai, hinh tring nguoc, mau d6 cam, c6
cac van mau nau, day, nac, mép cudn vao bén trong; bd nhi 6, chi nhi dinh lién
nhau, bao phan 6, xép thanh vong tron trén 1 mit phang [26]. Cot nhi ngan, bao
phén 6, dinh thanh dia 6 6 [27].

Cum hoa cai xim tan kép gf?m dang dau, 7-8 dau nho, cuéng rat ngén [2].
Hoa cai nho, dai 1, mau vang xanh ¢am dan vé phia gdc, c6 cac van mau do, hinh
mac rong nhon dau, mép dudi cudn vao trong; canh hoa 2, roi xép 1éch vé 1 phia,
mau vang nhat, hinh tring nguoc, day, nac, dai 0,6-1 mm. Bau hinh trirng nguoc,
cuéng ngén, num nhuy chia 5 thuy. Qua hinh triing nguoc, dai 0,8-1,2cm, khi chin
c6 mau d6 tuoi. Hat hinh mong ngua (kich thuéc 6-8mm, 3-5mm) c6 16 nhd &
giira hinh trai xoan, trén lung c6 4 hang gai, mdi hang c6 13-17 gai. Ra hoa vao
thang 3, c6 qua vao thang 5 [26]. Mot sé ddc diém hinh thai cua ci dom duoc
trinh bay trong hinh 1.1 va hinh 1.2.

1. La, 2-3. Hat [28] 1. Canh mang hoa qua, 2. Hoa duc,
3. Hoa cai, 4. Hat [2]
Hinh 1.1. Hinh anh cua loai 8. dielsiana Y. C. Wu

1.1.3. Phén bb ciia loai cit dom

Chi Stephania Lour. c6 khoang 107 loai phan b chu yéu & ving nhiét déi,
4 nhiét d6i cac nuéc chau A nhu: Trung Qudc (43 loai), Thai Lan (18 loai),
Indonesia (17 loai), Viét Nam (23 loai), cac nudc chau Phi (12 loai), Malaysia
(11 loai), An Do (11 loai), Philippin (8 loai), Papua New Guinea (8 loai), Australia
(7 loai), Myanma (5 loai), Pai Loan (5 loai), khu vuc Hymalaya (3 loai),
Campuchia (3 loai), Nhat Ban (2 loai), Sri Lanka (2 loai), Lao (2 loai), Pong



Timor (1 loai), Quan dao Solomon (1 loai), Banglades (1 loai), Nepal (1 loai)...
[29], [30], [31], [32], [33], [34], [35], [36].

Than vala

.

Cum hoa duc Cum hoa cai

Qua xanh Hat
Hinh 1.2. Mt s6 dic diém hinh thai loai Stephania dielsiana Y. C. Wu
[26]



O Viét Nam, theo cac tai liéu tham khao, chi Stephania Lour. ¢6 23 loai,
céc loai binh voi thudng moc hoang tir viing nui cao dén vung dong bang, ven
bién, c6 loai moc ngay trén bii cat hodc gd hoang ving ven bién (S. pierei Diels.).
Chung phan b rong khip trén ca 3 mién, tir mién Bic (Cao Bang, Lang Son,
Quang Ninh, Hai Phong, Ha Noi, Ha Tay, Hoa Binh, Yén Bai, Lao Cai, Thai
Nguyén, Tuyén Quang, Phu Tho, Ha Giang, Son La, Nam Dinh, Ninh Binh) dén
mién Trung (Thanh Hoa, Nghé An, Lam Pong, Pac Lic, Ninh Thuan, Quang
Nam, Pa Néng, Thira Thién Hué, Binh Pinh, Phi Yén) va mién Nam (An Giang,
Pong Nai, Song Bé, Ba Ria-Viing Tau).

Loai cti dom (S. dielsiana) phan bd twong d6i hep & Viét Nam, cha yéu gip
& cac tinh mién Bic nhu Lao Cai, Yén Bai, Bic Kan, Thai Nguyén, Son La, Hoa
Binh, Phai Tho, Ha Néi (Ha Tay cii), Bic Giang, Bac Ninh, Quang Ninh [2], [27],
[28], [37], [38], [39], [40].

Toém lai, cit dom la moét loai binh vo6i ¢6 nhua dé thudc chi Stephania Lour.
phan bd tuong dbi hep & mién bac Viét Nam va mot sb tinh phia nam Trung Quéc,
hién dang dugc xép vao danh muc VU (sdp nguy cip) trong Sach d6 Viét Nam. Can
tiép tuc cac nghién ctru siu hon dé vira dam bao bao tén cdy thudc, vira phat hién va
chimg minh dugc tic dung ctia cac thanh phan c6 hoat tinh sinh hoc trong cay ci
dom.

1.2. THANH PHAN HOA HQC CAY CU DOM
1.2.1. Alcaloid

Alcaloid 13 thanh phan chinh trong ct va than 14 cta cdy ct dom (Stephania
dielsiana Y .C. Wu). Céc nghién ctru trén thé gidi va & Viét Nam da chiét xuat phan
1ap duoc tir 1oi S. dielsiana 27 alcaloid trong d6 chiém ty 1& 10n chét 1a cac alcaloid
nhom aporphin (20/27), ngoai ra con ¢6 cac alcaloid nhém morphinan, protoberberin
va benzylisoquinolin (hinh 1.3 va hinh 1.4).

Nam 2009, Zhang Yi va cong su da phan 1ap va nhan dang duogc 12 alcaloid
tu loai Stephania dielsiana Y.C.Wu la sinoacutin (1), stephanin (2), ayuthianin
(3), dehydrostephanin (4), cephamorphinanin (5), aknadinin (6), liriodenin (7),
sinomenin (8), L-tetrahydropalmatin (9), (-) corydalmin (10), oxocrebanin (11),

nor-canelillin (12) [3].
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Nam 2011, Yecheng Deng va cong sy da phan 1ap dugc hai alcaloid tir loai
Stephania dielsiana Y.C.Wu la stephanin (2) va crebanin (13) [5].

Nam 2018, De-Xiong Zhou va cong su da phan lap duoc 17 alcaloid nhom
aporphin bao gom stephanin (2), ayuthianin (3), dehydrostephanin (4), liriodenin
(7), oxocrebanin (11), crebanin (13), dehydrocrebanin (14), stesakin (15),
isolaurelin  (16), oxoputerin (17), (+)-O-methylbulbocapnin (18), 8-
demethyldehydrocrebanin  (19), vireakin (20), dehydroisolaurelin (21),
sukhodianin (22), crebanin N-oxid (23), va dehydroroemerin (24) [4].

Cac nghién cuu cua Pao Puc Thi¢n va cong sy nam 2018 [41], cua J.
Knockleby va cong sy nim 2020 [42] déu sir dung nguyén liéu 1a than 14 loai S,
dielsiana thu hai & Viét Nam va déu phan 1ap duogc 7 alcaloid 14 stephanin (2),
tetrahydropalmatin (9), crebanin (13), O-methylbulbocapnin (18), oxostephanin
(25), palmatin (26) va thailandin (27).

O Viét Nam, nim 2009, Pham Thanh Ky, Nguyén Qudc Huy d phan lap
va nhan dang duoc ba alcaloid tir ct ctia loai cu dom la: L-tetrahydropalmatin (9),
dehydrocrebanin (14) va oxostephanin (25) [8].

Ttr than 14 ct dom, nghién ctru cia Nguyén Qudc Huy, Pham Thanh Ky da
phén 1ap va xac dinh ciu trac ctia oxostephanin (25) [9]; Nguyén Vil Minh va
cong sy da phén 1ap va xac dinh cdu trac cua thailandin (27) [10].

1.2.2. Cac nhom hop chit khac

Niam 2009, Zhang Yi va cong su da phan 1ap va nhan dang duoc bén lignan
gdém gomisin A (28), gomisin B (29), schisandrin C (30), 6-O-benzoyl-gomisin
(31), mot oligopeptid asterinin B (32) va mot sterol S-sitosterol (33) tir ré loai S.

dielsiana [3].
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Nam 2018, Yan Liang va cong su da phan 1ap dugc 2 flavonoid 1a rutin
(34), quercetin (35) va cac sterol 1a f-sitosterol (33), stigmasterol (36) va o-
spinasterol (37) tr phan doan khong alcaloid cua cay cu dom [6].

CAu tric ctia cac hop chéat khac phan 1ap tir ca dom duoc trinh bay trong
hinh 1.5.

)

HsCO
H3CO s
H,CO ‘

OCHs

H,CO
H3CO_

H4CO

HO
36 37

Hinh 1.5. Céu tric cic hop chit khac phan 1ap dwoc tir lodi ci dom
Tém tai, tir cu cua loai ca dom, cac nha khoa hoc trén thé gio1 va & Vit
Nam d3 chiét xuat, phan 1ap 25 alcaloid va 10 hop chat phi alcaloid; trong khi d6

tur than 14 loai cit dom madi ¢6 cong bo ve phan 1ap 7 alcaloid va chua c6 cong bd
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vé cac hop chat khac trong than 14. Trong sd 7 alcaloid da duoc phan lap tir than
14 ca dom c6 5 hop chat gip ca trong ct va than 14 1a stephanin, L-
tetrahydropalmatin, crebanin, O-methylbulbocapnin, oxostephanin; 2 hop chat
m&i duge tim thay trong than 13, chua gip trong cu 13 palmatin va thailandin.

Nhu vay, cac cong bd vé thanh phan hoa hoc ctia phan ci va phan than 14
loai cti dom c6 su khac biét dang ké, can thiét phai c6 thém cac nghién ctru sau
hon vé thanh phan hoa hoc ciing nhu tac dung sinh hoc ctia cac hop chat co trong
than 14 cua loai nay.
1.3. TAC DUNG SINH HQC, CONG DUNG VA POC TiNH CUA CU DOM
1.3.1. Tac dung sinh hoc
1.3.1.1. Tdc dung trén cdc dong té bao ung thw

% Tdc dung trén cdc dong té bao ung thw ciia phén doan chiét xudt tiv cdy cii

dom

Phan doan SM2 (phan doan dichloromethan va ethylacetat) tir cu loai S.
dielsiana d3 dugc Nguyén Qubc Huy va cong su [17] danh gia co tic dung trc ché
t6t su ting trudng cua 6 dong té bao ung thu: t& bao ung thu da day (N87), té bao
ung thu budng tring (OVCAR-8), t& bao ung thu vii (MDA-MB-231), té bao ung
thu ¢o tir cung HeLa, té bao ung thu gan (HepG2), t& bao ung thu biéu mo cudng
phoi va phé nang ¢ ngudi (H358) véi ICso 1an luot 1a 10,27; 12,21; 18,24; 22,84;
26,18; 30,09 pg/ml (hinh 1.6). Trong khi d6 phan doan SM1 (phan doan n-hexan)
chi c6 tac dung e ché yéu trén ba dong té bao ung thu N87, HepG2, HeLa véi ICso
twong ung la 35,73; 87,2; 94,6 ng/ml. Phan doan SM3 (phan doan nudc) khdng cod
tac dung trén 6 dong té bao ung thu thir nghiém.

e A% Taxol

A% -

il e OVCAR8
e OVCARS8 - o
i 100+ 4 Hela

i ® e v HEK293
; :«[E)f?:e 231 v MDA-MB-231

50 ® H358 50 ® H358
. Ne7 e N87

o 1 2 3 4 A - )

Log [SM], ug/mi Log [Taxol], ug/ml

Hinh 1.6. Tac dung trc ché sy phat trién cic dong té bao ung thw ciia
phan doan chinh chiét tir cit dom (SM2) — In vitro [17]
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Phan doan SM2 tir cti loai nghién ctru tiép tuc dugc dem thir nghiém in vivo su
dung mo hinh gay khéi u rin Sarcomal80 trén chudt nhit tring chung Swiss; da lam
giam tc do ting trudng (ty 1¢ gay thoai lui khdi u dudi tac dung 13 35,7 %) va thé
tich khdi u Sarcom180 so véi chudt ddi chimg (giam 32,6 %). Phan doan SM2 khong
anh huong nhiéu dén kha nang sdng ctia chudt thi nghiém. Ty 1& gay chét ctia SM2
14 6,7 %, thip hon nhiéu so v&i dbi ching ung thu khong diéu tri (10,0 %) va dbi
chirng duong 6MP (Mercaptopurine) (70,0 %) [16].

Nam 2020, James Knockleby va cong sy [42] dd phan 14p dugc 7 hop chit
alcaloid tir 14 ctia cay cu dom va tién hanh thir tac dung gy doc té bao trén mot
s6 dong té bao ung thu (HeLa, MDA-MB-231, MDA-MB-468 va MCF7) va hai
dong té bao non-cancer (184B5 va MCF10A) ctia cac phan doan dich chiét, ciing
nhu cac hop chit phan 1ap dugc. Két qua cho thay:

- Phan doan MB2L (phan doan methanol) c¢6 tac dung gay doc voi cac dong
té bao ung thu (HeLa, MDA-MB-231, MDA-MB-468 va MCF7) vé6i ICsolan luot
lae6,1;7,8;3,8;5,9 ug/mL.

- Phan doan MB2L-CH (phan doan dicloromethan) c6 tac dung gay doc
khéng chon loc voi hau hét cac dong té bao thir nghiém: cac dong té bao ung thu
(HeLa, MDA-MB231, MDA-MB-468 va MCF7) va hai dong té bao non-cancer
(184B5 va MCF10A).

- Phan doan MB2L-B (phan doan butanol) c¢6 tdc dung gay ddc chon loc
cao trén cac dong té bao ung thu (HeLa, MDA-MB-231, MDA-MB-468 va
MCF7) véi gié tri ICso nam trong khoang tir 0,57—14,35 pg/mL.

- Phan doan MB2L-H (phan doan n-hexan) khong thé hién tac dung.

% Tdc dung trén cdc dong té bao ung thw ciia cdc hop chit chiét xudt, phin
lap dwoc tir cdy cu dom

Céc hop chat phén 1ap tir cu dom ciing c6 tac dung gay doc té bao ung thu,
dic biét 1a cac chat oxostephanin, dehydrocrebanin, thailandin, stephanin,
crebanin, palmatin, cu thé nhu sau:

* Oxostephanin

Cac nguyén ctru ctia Nguyén Qudc Huy va cong sy [15], [18], tir phan doan
SM2 (phan doan dichloromethan va ethylacetat) chiét xuat tir ct loai S. dielsiana, 3
hop chét tinh khiét da duoc phan 1ap, trong d6 oxostephanin thé hién tac dung trc ché
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trén 05 dong té bao ung thu thir nghiém: dong té bao ung thu budng trimg (OVCAR-
8), ung thu ¢b tir cung (HeLa), ung thu gan (HepG2), ung thu vii (MDA-MB-231)
va ung thu cubng phdi phé nang (H358) véi gia tri ICso theo thir tu: 0,34 + 0,02; 0,66
+0,06; 0,7 + 0,05; 1,02 + 0,04 va 1,84 + 0,02 (ug/ml) voi chat ddi chiéu 1a Taxol
[15]. Nghién ctru cling cho thdy oxostephanin c6 tac dung trc ché yéu dbi voi dong
té bao ung thu da day N87 véi ICso = 28,35 + 0,07 pg/ml (hinh 1.7).

oy s A% Taxol
150+ 150,
o OVCARS ® OVCAR-8
® HepG2 o HepGZ
100- 4 Hela 100 4 Hela
Vv N87 Vv N87
H358 H358
504 ® MDA-MB-231 i & MDA-MB-231
0 ——
2 1 0 1 2 " 5 H 3
Log [IN5], ug/mi A
Log [Taxol], ug/mi

Hinh 1.7. Tac dung trc ché sy phat trién cac dong té bao ung thw ciia
oxostephanin — In vitro [15]

Oxostephanin kich thich qua trinh apoptosis (kich thich té bao chét theo
chuong trinh) & t& bao ung thu budng tring OVCAR-8, sau 24h xir Iy t& bao voi
nong do 1 pg/ml, ty 1& apoptosis ting 1én 6,5 lan [18].

Trong mot nghién ctru & Thai Lan, oxostephanin da dugc phan 1ap tir loai
Stephania venosa (Blume) Spreng va di thtr tic dung khang mot sb dong ung thu
cho két qua oxostephanin c6 tac dung trén 2 dong té bao ung thu thir nghiém, da xac
dinh ICso ctia oxostephanin trén 2 dong té bao ung thu va (BC - Breast cancer) va
MOLT-3 (Acute lymphoblastic leukemia) v&i ICso 1an luot 1a 0,24 va 0,71 pg/ml
[43].

Nam 2018, Pao Ptrc Thién va cong su cling da danh gia tic dung gay doc trén
2 dong té bao ung thu va & ngudi (human breast cancer cell line — BT474) va té bao
ung thu rudt két & ngudi (human colon cancer cell line — HCT116) cta 7 alcaloid
phan 1ap duoc tir loai S. dielsiana 1a tetrahydropalmatin, stephanin, crebanin, O-
methylbulbocapnin, oxostephanin, palmatin va thailandin; chat ddi chiéu dugc st
dung 13 Docetaxel. Két qua cho thdy oxostephanin thé hién kha niang gay doc trung
binh trén ca hai dong t& bao ung thu thir nghiém véi ICso 1an luot 13 9,53 va 8,54
ug/ml [41].

15



Nghién ctru nam 2020 cta James Knockleby va cdng su voi 7 alcaloid phan
1ap tir than 14 loai S. dielsiana Y.C. Wu cho két qua oxostephanin c6 tic dung
manh nhét, tc ché mot sé dong té bao ung thu bao gdm HeLa, MDA-MB231,
MDA-MB-468, MCF-7 va cac dong té bao khong ung thu 184B5 va MCF10A,
voi gid tri ICso tuong ung 1a 1,76 £+ 0,20; 2,67 + 0,29; 2,26 + 0,54; 4,35 + 1,20;
1,66 £0,56; 2,49 +£ 0,11 uM [42]. Nghién clru trén dong té bao HeLa cling da chi
ra oxostephanin gay dirng chu trinh té bao & pha G2/M hoic gay ra thé da boi. Dix
liu tir Western blot cho thay khi xtr 1y té bao, qua trinh phosphoryl hoa Aurora
A, B va C di giam, nhu vy oxostephanin trc ché sy tu phosphoryl hoa cta ca ba
Aurora kinase. Nghién ctru in silico chi ra oxostephanin s€ twong tac voi vung lién
két ATP cua Aurora A (cdu tric tinh thé 400U) khi gan chit vao toan bd ciu trac
cua Aurora A, dugc "khéa" trong vung ky nudc, noi no s€ tuong tac voi du lugng
fluorophenyl Leu-210. Ngoai ra, oxostephanin cling c6 kha nang hinh thanh lién
két hydro véi Glu-211 va Ala-213, hai acid amin tuong tac v6i adenin cua ATP.
Diéu nay cho thiy rang oxostephanin s& chiém phan 16n khong gian giéng nhu
mot phan tor ATP va do @6, canh tranh hi€u qua véi no dé lien két véi thu thé.
Tuong tu, oxostephanin ciing twong tac v6i thu thé lién két ATP ky nudc cua
Aurora kinase B.

* Dehydrocrebanin

Dehydrocrebanin dugc chiét xuat tir phan doan SM2 cua cu loai S. dielsiana
va duoc danh gia co tac dung gay doc trén 2 dong té bao ung thu 13 ung thu budng
trimg OVCAR-8 va ung thu va (MDA-MB-231), véi gia tri ICso 1an luot 14 1,38 +
0,05 va 5,00 + 0,03 pg/ml. Dehydrocrebanin thé hién tac dung giy doc trung binh
dén yéu trén té bao ung thu cb tir cung (HeLa), ung thu gan (HepG2) va ung thu
cubng phdi phé nang (H358) véi gia tri ICso theo thir tu 13 30,50 + 0,07; 8,90 + 0,09;
37,91 £ 0,1 ug/ml [15].

* Thailandin

Trong nghién ctru vé lodi S. venosa & Thai Lan nam 2011, thailandin d3
duoc chiét xuat phan 1ap va danh gia tic dung khang cac té bao ung thu phoi
(A549) manh véi ICsy 14 0,30 pg/ml; gay doc rat thap trén té bao phdi phoi thai
binh thuong (MRC-5) [43].
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Nghién ctru nim 2018 ctia Dao Drc Thién va cong su [41] cho thay thailandin
thé hién kha nang gay doc manh trén ca hai dong té bao ung thu thir nghiém 1a té bao
ung thu va ¢ nguoi (human breast cancer cell line — BT474) va té bao ung thu rudt
két & nguoi (human colon cancer cell line — HCT116) v6i ICso lan luot 13 1,89 va
2,76 ng/ml.

James Knockleby va cong su [42] chirng minh thailandin thé hién doc tinh
té bao dang ké ddi vai cac dong té bao ung thu va khong ung thu thuc nghiém voi
gia tri ICso ndm trong khoang tir 0,78 dén 7,11 pM, trong d6 dic biét c6 hiéu qua
trén dong té bao ung thu MDA-MB-468 va MCF7 véi ICso 1an luot 13 0,78 £ 0,12
va 1,99 + 1,36 uM. Pay duoc coi 1a mot hop chat khang ung thu tiém nang.

* Stephanin

Stephanin gay doc véi dong té bao ung thu va BT474 va ung thu rudt két
HCT116 v6i ICs 1an luot 14 1,55 va 6,14 pg/ml [93], gdy doc trén cac dong té bao
ung thu HeLa, MDA-MB231, MDA-MB-468, MCF-7 va cac dong té bao khong
ung thu 184B5 va MCF10A véi ICsotwong ung 1a 3,33 £ 0,23; 5,66 + 0,16; 7,14 +
2,11; 6,49 £ 0,43; 6,25 + 0,14 va 7,19 = 0,33 uM [42].

* Crebanin

Nghién ctru ciia Nantapap va cong sy nam 2010 cho thiy crebanin gy doc
v6i 4 dong té bao ung thu thir nghiém 13 té bao tao hong cau nhay cam vdi adriamycin
(K562), té bao tao hong ciu khang adriamycin (K562/Adr) vé6i sy biéu hién cua
ABCBI1/MDRI1 P-glycoprotein, ung thu phoi t& bao nho nhay cam véi adriamycin
(GLC4) va ung thu phdi té bao nhé khang adriamycin GLC4/ Adr véi sy thé hién
cua ABCC1/MRP1 voi ICso trong khoang tir 7,17 — 10,31 ug/ml [44]. Nghién ctu
nay ciing chimg minh crebanin ngin chin pha G0/G1 trong chu trinh té bao.

Ciing nghién ctru vé crebanin chiét xuét tir 1oai S. venosa, Wongsirisin va cong
su d4 chi ra hop chit ndy c6 tac dung trc ché dang ké sy ting sinh ctia cac té bao bach
cau ¢ ngudi (HL-60, U937 va K562), té bao sarcoma soi & nguoi (HT1080) va dong
t& bao ung thur ¢d tir cung (KB-3-1 va KB-V1), trong d6 té bao HL-60 nhay cam nhét
v6i crebanin. Nguoc lai, crebanin gay ra it doc tinh hon nhiéu trong céc té bao nguyén
bao soi binh thuong ctia con ngudi. Crebanin gy ra qua trinh chét theo chuong trinh,
di kém véi su gia ting phan cat caspa se-3, -8, -9 va poly(ADP-ribose) polymerase
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(PARP), va dugc cho 1a do su gia tang mirc do protein Bax/Bcl. Crebanin cling lam
giam kha ning tao mang cua ty thé [45].

Ngoai ra crebanin gay doc manh trén dong té bao ung thu vt BT474 véi ICso
= 1,58 pg/ml [41], gay doc yéu trén cac dong té bao ung thu HeLa, MDA-MB231,
MDA-MB-468, MCF-7 va cac dong té bao khong ung thu 184B5 va MCF10A
voi [Csottr 17 - 48 uM [42].

* Oxocrebanin

Oxocrebanin duge chirng minh 13 alcaloid c6 hoat tinh chdng ung thu vii ¢ S.
hainanensis. N6 thé hién hiéu qua trc ché tot nhat trén té bao MCF-7 voi ICso 13 16,66
umol/l, va chi c6 tac dung yéu ddi voi su ting sinh cua t& bao MCF-10A.
Oxocrebanin trc ché Topo I va IT o trong hé thong khong té bao va trong té bao MCF-
7. Thir nghiém thdo cuén DNA cho réng oxocrebanin xen k& voi DNA nhu mot cht
trc ché xuc tac. Oxocrebanin diéu chinh mirc d6 Topo I va Ilo va cac protein lién
quan dén ton thwong DNA. Oxocrebanin dan dén ngin can qua trinh nguyén phan,
va nhitng tdc dong nay xdy ra thong qua ca hai con duong phu thudc p53 va khong
phu thudc p53. Oxocrebanin giy ra hién tugng autophagy, hinh thai a-tubulin bat
thuong va kich thich dong luc ting cuong cia vi mach [46].

* 0-methylbulbocapnin

Tac dung gdy doc ciia O-methylbulbocapnin trén cic dong té bao K562,
K562/Adr, GLC4 va GLC4/Adr yéu hon so véi crebanin véi ICso trong khoang tir
8,73 — 14,18 pg/ml song co ché tac dung 1a twong ty do déu ngin chin pha G0/G1
ctia chu trinh té bao [44]. O-methylbulbocapnin 1am nhay cam dong té bao ung thu
biéu mo budng trimg ¢ ngudi SKOV3 véi cisplatin thong qua viée e ché tin hiéu
Akt/NF-kB va diéu chinh gidm céc san phim gen qua trung gian NF-xB [47].
1.3.1.2. Tdc dung giim dau, chéng viém

Dich chiét nudc tir ci loai ci dom véi lidu twong duong 2,5g va 5g dugc
liéu/kg thé trong chudt co tac dung giam dau ngoai bién theo kiéu aspirin va thé hién
tac dung chéng viém sau 24 gid. Voi liéu thi nghiém 5g/kg thé trong, ct loai S.
dielsiana c6 tac dung lam giam u hat, tac dung gan tuong tu tic dung chdng viém
ctia prednisolon véi liéu 5Smg/kg [22].

Phan doan dichloromethan tir cti 1a phan doan giau oxostephanin, v&i mirc liéu

turong duong 9 g/kg chudt da lam giam duoc 52.4% tong sb con dau quin so véi 16
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chung; 1am ting ngudng dau ctia chudt cdng 1én 111,5%, so véi indomethacin 1a
125,9%; lam giam khdi lwong u hat u6t 21,55% va giam khdi lugng u hat kho 1a
30,8% [23].

Oxocrebanin la mot alcaloid dugc bao céo co6 trong cu dom da dugc ching
minh tac dung chong viém dang ké bang cach trc ché tiét NO. Oxocrebanin ciing trc
ché dang ké su biéu hién cua prostaglandin E2, yéu t6 hoai tir khdi u-a, interleukin
(IL)-1P, IL-6, cam tmng nitric oxide synthase, va biéu hién protein cyclooxygenase
(COX)-2 bang cach bat hoat yéu t6 hat nhan B, c-Jun NHa- kinase tin cing, kinase
1/2 diéu chinh tin hiéu ngoai bao va cac con dudong truyén tin hiéu viém
phosphatidylinositol 3-kinase/Akt. Phan tich docking phan tir cho thdy thém rang
oxocrebanin ¢ i luc cao hon véi protein COX-2 so véi cac phdi tir gbe [48].

Mot s alcaloid khac nhu crebanin, O-methylbulbocapnin ciing di dugc
chung minh tac dung gidm dép tng trong phan ung viém [49], [50].
1.3.1.3. Tdc dung an thén, gdy ngi, gidi lo du, chong tram cim

Cu dom c6 tac dung kéo dai thoi gian ngt khi phdi hop véi thiopentan 1én 3
lan véi lidu 1,25 g/kg chudt va 8 1an voi lidu 2,5 g/kg chudt so véi 16 chi dung
thiopentan. O liéu 2,5g cu dom/kg chudt, cii dom c6 tac dung lam giam hoat dong
ctia chudt dén 78,8 % va tac dung nay cé tinh phu thudc lidu. Tang dén lidu 10g cu
domvkg, chudt gan nhu ndm im, khéng hoat dong [51].

Dich chiét nudc toan phan va cin alcaloid toan phan loai S. dielsiana & mic
lieu 30 mg/kg thé hién tic dung twong duong véi diazepam liéu 2 mg/kg trén ca s6
lan di chuyén vao tay mé va thoi gian luu lai tay nay trong mé hinh danh gia tac dung
giai lo 4u EPM & chudt binh thuong. Lién quan dén tac dung chéng lo 4u toan thé,
clomipramin (25 mg/kg) va S. dielsiana (17,5 mg/kg) lam tang c6 y nghia thoi gian
tiém tang cua dap tng chay trén ma khong 1am thay d6i dép tmg né tranh so véi 16
ching [19].

L-tetrahydropalmatin 1a mot alcaloid tim thdy trong cii ctia loai nghién ciru da
dugc ching minh céc tac dung giam dau, an than gay ngu (va ting cudng tac dung
thudc gdy ngn), ting cuong qua trinh e ché trong cac té bao than kinh ¢ vo ban
cau dai ndo va thé lu6i than ndo [40], [52], [53]. Tuy nhién ham luong L-
tetrahydropalmatin trong ctit dom chi khoang 0,40%, twong d6i thap hon so vdi cac
loai binh voi khéac nhu S. brachyandra (khoang 3,69%) va S. sinica (khoang 2,43%)
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[26] cho thay ddy khéng phai 1a ngudn nguyén liéu tiém niang dé chiét xuat L-
tetrahydropalmatin.
1.3.1.4. Tdc dung digt ky sinh triing sot rét

Niam 2020, James Knockleby va cong su di chiét xudt va danh gia tac dung
diét ky sinh trung st rét cta cac phan doan dich chiét tir than 14 loai S. dielsiana,
két qua cho thay: phan doan MB2L-CH (phan doan dicloromethan) va MB2L-B
(phan doan butanol) c6 hoat tinh twong ty nhau voi gié tri ICso tuong ting trong
khoang 4,5 - 7,9 pg/mL va 5,8 - 7,1 ug/mL d6i v6i Plasmodium falciparum chung
3D7 nhay cam véi chloroquin va W2 khéang chloroquin. Phan doan MB2L (phan
doan methanol) va MB2L-H (phan doan n-hexan) khong thé hién tac dung [42].

Nghién ciru nay ciing cho thiy thailandin hoat dong manh nhat so vdi céc
alcaloid trong cung nghién ctru trén ca hai chung P. falciparum voi 1Cso 1a 0,22
uM d6i v6i 3D7 (chung nhay cam véi cloroquin) va 0,24 pM dbi véi W2 (ching
khang cloroquin). Stephanin thé hién tac dung trén ching P. falciparum nhay cam
v6i cloroquin 3D7 t6t hon so voi chung khang cloroquin W2 (ICso tuong tmg 1a
0,69 uM va 1,32 uM); tac dung cua crebanin trén 2 chung P. falciparum 3D7 va
W2 kém hon so voi stephanin.

Ngoai ra mét sd alcaloid khac nhu dehydrocrebanin, dehydrostephanin
cling dugc chimg minh c6 tac dung te ché su phat trién cua P. falciparum véiICso
lan luot 1a 70 va 40 ng/ml [54] hay dehydroroemerin c6 tic dung tot trén P.
falciparum chung khang cloroquin W2 véi ICso= 0,36 uM [55].
1.3.1.5. Tdc dung khéng khudn

Hoat tinh cua cao chiét MeOH tir cit loai S.dielsiana chong lai 10 vi khudn
giy bénh dugc xac dinh biang phuong phap dia thach, va két qua cho thay cao
chiét MeOH thé hién sy @c ché cao dbi voi nim vi khudn gram duong:
Micrococcus lysodeikticus, Bacillus cereus, Bacillus megaterium, Bacillus
subtilis va Staphylococcus aureus, v&i cac gia tri MIC tuong ung la 1,875, 0,625,
1,875, 1,25 va 3,75 g/l. Cao chiét cling c6 tac dung uc ché ddi véi bdn vi khuan
gram am FEscherichia coli, Proteus vulgaris, Salmonella typhi va Shigella
dysenteriae, voi cac gia tri MIC tuong ung 1a 7,5, 5, 2,5 va 1,25 g/I, nhung kha

nang ¢ che vi khuan gram am Pseudomonas aeruginosa thap [5].
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Thailandin tc ché Mycobacterium tuberculosis véi MIC = 6,25 mg/ml va

c6 tac dung tbt trén cac vi khuan Gram duong nhu Streptococcus pneumoniae va
S. aureus [43].

1.3.1.6. Mt sé tic dung khdc ciia alcaloid trong cii dom

Bang 1.1. Mt s6 tiac dung khac ciia alcaloid trong cii dom

STT Alcaloid Tac dung TLTK
1. | (-)corydalmin Uc ché AChE [56]
2. Crebanin Tang cuong tri nhd trong tht nghiém, | [50],

{rc ché AChE, chéng loan nhip tim [57]
3. Liriodenin Khang ky sinh trung Leismania (ICso | [58]
=26,16uM)
Khéng ky sinh trung Plasmodium
falciparum (ICso =15 uM)
4. Palmatin Uc ché AChE va butyrylcholinesterase | [56],
(BChE) [59],
[60]
3. L- Uc ché than kinh van déng, @c ché| [61],
tetrahydropalmatin | trung tdm diéu nhiét va lam gidn céc | [62],
mach ngoai vi, giam tri¢u ching tang | [63],
cuong dap Ung thirc an va van dong, | [64],
giam huyét 4p cia méo va tho, lam | [65]
tang tan sd va bién d6 ho hap (chira hen
hay nic), chdng co giat, cai nghién
oxycodon.
6. Sinoacutin Gian co [66]

1.3.2. Dgc tinh ciia ci dom
1.3.2.1. Péc tinh cip

Dich chiét nuéc cta ca dom (S. dielsiana Y. C. Wu) khi dung theo duong
ubng trén chudt nhét tring da xac dinh LDso 14 22,2 (18,5 —26,6) g/kg TTC [26]. Két
qua danh gia doc tinh cip cua S. dielsiana dugc thé hién trong bang 1.2.

Tinh trang chung va déu hiéu ngo doc:
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Nhém 1. Sau khi udng thude, chudt giam hoat dong, nam yén, sau 2 - 3 gio trd day
an ubng va hoat dong binh thuong.
Nhém 2. Sau khi udng thube, chudt giam hoat dong, nam yén trong khoang 5 - 15
pht sau d6 ¢6 biéu hién co giat nhu: Gidt mom, gidt nhe timg con, khong dtng thang
duoc, duoi dung nguoc.

- Véi cac chudt bi chét c6 biéu hién: Giat tung nguoi, 1an 1on, vat va, xoay tron
ngudi 10 - 20 phut roi chét, mot sd con trao mau ¢ miéng.

- Vé6i nhitng chudt con sdng: Thinh thoang giat nhe ting con, sau khoang 3 -
4 gio thi day 4n udng va hoat dong tro lai.
Nhém 3,4,5,6. Biéu hién & chudt séng va chét twong ty nhu & nhom 2 song véi mirc
d6 nang hon va ting dan 1én (thoi gian l3n 10n, vat vi, xoay tron ngudi ngan tir 2 - 5
phut; con co giat véi mire d§ nang hon; thoi gian trd lai hoat dong binh thudng lau
hon).

Bang 1.2. Két qua danh gia doc tinh cp ciia ci dom

Nivim Liéu diing So6 chudt thi So ch’uét % ché't’ thuc

(g/kg chuor) nghiém chet té

1. 15,0 8 0 0,0

2. 20,0 8 4 50,0

3, 25,0 7 4 57,1

4. 30,0 7 4 57,1

5, 35,0 7 6 85,6

6. 40,0 7 7 100,0

1.3.2.2. Péc tinh bdn truwong dién

Tho udng dich chiét ca dom (S. dielsiana Y.C.Wu.) lién tuc trong mot thang
v6i mire lidu tuong duong 1g bot duoc liéu/ kg thé/ ngdy chua nhan thiy su khac
nhau c¢6 y nghia vé cac chi s6 huyét hoc va mot sb chi s6 sinh hod so véi nhom chimg.
Riéng chi s6 ALT ¢ nhém thir giam dang ké, nhung so v6i nhom chimg két qua khac
nhau khong c¢6 ¥ nghia thong ké (P > 0,05) [26].
1.3.3. Cong dung

Nhén dan thuong dung ca dom (Stephania dielsiana Y. C. Wu.) 1am thudc
chita dau dau, sbt rét, phu thiing, dau lung, chan tay méi nhirc, dau bung [67], [68].
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Ré ci dom dung lam thude kién vi, chi théng; tri phu thling, giai doc, dau
xuong khép. RE cu 6 hoat chat ¢o tac dung an than, giam dau [2].

Theo V3 Vin Chi [38], [69], ré cu dom dung udng, chita dau lung, moi
nhirc chan, dau lung, dau bung, lai gitip ng rat say. Con dung dap chd sung bap
chubi, nhot cimg, apxe do viém. Ngudi ta thudng gia 13n v6i mudi va gimg. Nhan
dan ¢ Bic Thai, Ha Tay thuong dung ct thai nhé nau nudce udng, chita kiét ly ra
mau, dau bung kinh nién va dau da day.

Theo két qua diéu tra tri thirc sir dung loai nghién ciru lam thude & Ba Vi (Ha
Noi) [26], chil yéu ngudi dan sir dung cu loai ca dom dé chira bénh (EV = 100%) véi
cach dung 1a sic udng (FV = 100%). Trong d6, ngudi dan ciing str dung than va 1a
loai nghién ctru dé chita bénh (v6i d6 tin cdy FV = 85% va 80%), thuong trong cac
bai thudc chira cac ching bénh: té thip dau nhic (FV = 100%); dau da day (FV=
96,67%); than kinh suy nhugc (FV = 16,67%); chita bénh than (FV = 11,67); chira
mat ngtl (FV = 5%).

Nhu vay, c4 cu va than 1a cta cay cu dom da duogc chiing minh c6 céac tac dung
sinh hoc phong phu, trong d6 dang chu y 1a cac tac dung khang ung thu, giam dau,
chéng viém, an than gay ngu, diét ky sinh tring sét rét, khang khuan. Céc tac dung
d6 co dugc khi dung dich chiét, cao phan doan va cac hop chat tinh khiét phan lap tir
loai ndy. Trong s6 cac hop chit da cong bd, oxostephanin thé hién tac dung gay doc
twrong d6i manh trén mot s dong té bao ung thu thuc nghiém, 13 mot chat c6 tiém
ning trong nghién ctru phét trién thudc diéu tri ung thu. Can tiép tuc danh gia tac
dung sinh hoc ctia cac hop chat phan 1ap tir than 14 cdy ct dom nham tim kiém cac
chat méi theo hudng diéu tri ung thu ciing nhu bude dau 1am sang t6 co ché tac dung
ctia hop chit oxostephanin.

1.4. MUC TIEU PHAN TU TRONG PHAT TRIEN THUOC PIEU TRI
UNG THU

1.4.1. Tong quan vé mdt s6 muc tiéu phan tir trong nghién ciru va phat trién
thudc diéu tri ung thu

1.4.1.1. Khai niém muc tiéu phdn tw

Ung thu van ton tai nhu 1a mot nguyén nhan chinh dan téi tir vong trén toan
thé gidi, chiém gan 10 triéu ca tir vong vao nim 2020 [70]. Mic du trong nhitng

nam qua, phép tri liéu hoa hoc da ctru giip mang song cua hang ngan nguoi, viéc

23



st dung cac hop chat d6 trén 1am sang con rat nhiéu han ché vi doc tinh cao, thiéu
tinh chon loc trén cac khéi u, va hiéu lyc diéu tri thip. Thém vao do, hau hét cac
thudc ung thu thudng ding déu co cing co ché tac dung, vi vay hién tuong khang
thudc tro thanh mot trong nhitng thir thach 16n. Nham tim ra nhing thubc diéu tri
ung thu moi hi€u qua hon, chon loc hon va it tac dung phu hon, cac nha khoa hoc
hién nay d3 va dang di theo mot phuong phap nghién ctru phat trién thudc diéu tri
ung thu méi day trién vong, d6 1a phuong phap nghién ctru phat trién thudc moi
dua trén muc ti€u phan tir (target-based drug discovery).

Muc tiéu phan tr hay muc tiéu sinh hoc cta thude 13 nhitng phan tir hoic
qua trinh sinh hoc (biochemical process) trong co thé co vai trd quyét dinh déi
v6i co ché bénh sinh. Vi du: ADN, protein, enzym, receptor, kénh ion,... [71].

Co ché tac dung cua cac thudc diéu tri nhadm dich thuong 1a uc ché, khoa
hozc lam mat vai tro ctia muc tiéu phan tir trong chudi sinh hoc té bao.

Muc tiéu phan tir chinh 1a dich tac dung ctia thude.
1.4.1.2. Cdc muc tiéu phén tiv hién nay trong nghién ciru phdt trién thuéc diéu
tri ung thw

Hién nay, ngan can su tao mach va su di can cua khdi u van dang 1a mdt
trong nhitng huéng nghién ctru chinh trong thiét ké cac thude diéu tri ung thu.
Nhitng hiéu biét cin k& trén co sé sinh hoc vé mdi quan hé mat thiét giira su tao
mach va sy di can cta khdi u dd mo duong cho viéc kham pha ra hang loat muc
tiéu phan tir, nhitng chat dong vai tro then chét trong cac qua trinh d6. Trong do,
dic biét quan trong 1a nhom cac yéu td phat trién, bao gém: yéu t6 phat trién
nguyén bao soi (FGF), yéu té phat trién c6 ngudn goc tiéu cau (PDGF), yéu tb
phat trién néi mo thanh mach (VEGF). Céac yéu t6 phat trién va céc receptor
tyrosine kinase tuong tng dang tr¢ thanh mdt nhém muc ti€u quan trong giap
ngin can sy sinh san cia cac t& bao ndi mo, thanh phan cau tao chinh cua cac
mach mau. Mot nhom muc tiéu ntra li€n quan dén su tao mach va sy di can d3
duogc xac dinh 1a cac protein kinase kim loai va cac phan tir bam dinh té bao.

Pong thoi, nhitng hiéu biét vé bénh sinh ung thu da dan dén viéc nhan biét
rat nhiéu muc tiéu phan tir dong vai trd nong cbt trong co ché di truyén tinh trang.
Thanh tyu ndi bat nhat c6 thé thay 14 nhitng nghién ciru vé cac protein kinase. Cac

protein kinase dai dién cho nhém protein 16n nhat do c6 khoang 2% cac gen trong
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nhan ma héa chiing. Trén co sé nhirng hiéu biét vé sy sap xép thir ty bd gen ngudi,
cac nha nghién ctru da xac dinh c6 khoang 518 protein kinase dugc ma hoa. Chiing
xuc tac cho su van chuyén y-phosphat tir ATP (Adenin triphosphat) hoic GTP
(Guanosin-5'-triphosphat) cho nhém protein alcol (chira serin hodc threonin)
va/hoac nhom protein phenol (chira tyrosin) [72]. Céc protein kinase dugc chia
lam 2 nhoém 1én dua trén tinh dic hiéu xuc tic [73]. Nhém tha nhit 1a
serin/threonin kinase, gém phan nhém protein kinase A, B, C, cac MAP kinase
(Mitogen-activated protein kinase — protein kinase dugc hoat hoa boi cac yéu tb
phan bao), céac activin va cac protein dinh dang xuong (BMP), cac Aurora kinase,
PDK1 (3-phosphoinositide-dependent protein kinase-1 - protein kinase-1 phu
thudc protein 3-phosphoinositid), mMTOR (Mammalian target of rapamycin — muyc
tiéu co hoc cua rapamycin & dong vat co va) va mot sb kinase khac [74]. Cac
serin/threonin kinase xtic tic cho phan mg chuyén nhoém phosphat tir ATP t6i
phan serin hodc threonin ctia protein dich. Nhom cac kinase nay dong vai trd quan
trong trong viéc kiém soat cac diém kiém tra cta chu trinh té bao va tham gia vao
diéu hoa su chét cua té bao theo chuong trinh. Nhém thtr hai 1a tyrosin kinase,
gdm céc kinase xtic tac chuyén nhom phosphat tir ATP dén phan tyrosin cia
protein dich. Cac tyrosin kinase dong vai trd nong cbt trong cac con dudng di
truyén tinh trang, diéu hoa rat nhiéu chirc nang khac nhau ctua té bao [75], [76].
Mot s6 enzym trong nhom protein kinase nay nhu HER-2 (Human epidermal
growth factor — yéu té ting trudng biéu bi), FIk-1/KDR (VEGFR-2) (Vascular
endothelial growth factor receptor — thu thé cia yéu té phat trién ndi mo thanh
mach), Ber-Abl (enzym gay ung thu méu dong tuy dung hop Ber-Abelson kinase),
EGFR (Epidermal growth factor receptor — thu thé cta yéu t6 ting truong biéu
bi), Scr kinase va Aurora kinase dang thu hit dugc sy quan tam 16n cia cac nha
nghién ctru thudc khang ung thu.

Chu ky té bao va sy chét cta té bao theo chuong trinh (apoptosis) ciing 1a
moi quan tim dic biét cta cac bac si chuyén khoa ung thu trong nhirg nim gan
day. Hang loat cic protein tham gia diéu hoa cic qua trinh nay chinh 14 nhiing
phan tir dong vai tro then chét trong sy hinh thanh khéi u. Mot s6 kinase khac hién
dang duogc tmg dung trong nghién ctru thude diéu tri ung thu nhu: cac kinase phu
thudc cyclin (CDK), Bel-2 (B cell leukemia/lymphoma 2 — u lympho té bao B)
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oncoprotein, san pham cua gen e ché ung thu p53, survivin protein, cac tin hiéu
dan truyén va cac yéu t6 hoat hoa su sao chép (STAT).

Cu thé, tom tit mot s6 muc tiéu phan tir ding trong nghién ciru phat trién
thudc diéu tri ung thu hién nay cing cac thudc dai dién dugc nghién ctru dya trén
cac muc tiéu phan tr tuong ing dugc trinh bay trong bang 1.3.

Bang 1.3. Mot s6 muc tiéu phan tir trong nghién ciru phat trién

thudc diéu tri ung thw hién nay va thudc dai dién [77], [78], [79]

Muc tiéu Thudc dai dién
Tyrosin kinase Gleevec, Lapatinib, Icotinib, Ibrutinib, Idelalisib
Serin/threonin kinase Flavopiridol, Apitolisib, Dactolisib, Everolimus,
Temsirolimus
Histon deacetylase Belinostat, Entinostat

Angiogenesis (cac muc ti€u | Endostatin, Marimastat

phan tur lién quan dén su tao

mach)
Piéu hoa chu trinh té bao: | Bortezomib, Carfilzomib, Ibrutinib, Idelalisib,
CDKs, p53, p21, ... 17-hydroxystaurosporine

Diéu hoa su chét cia té bao | PAC-1, Venetoclax
theo chuong trinh: Bcl-2,

Caspase

Telomerases Telomestatin, 2,6-diaminoanthraquinone BSU-
1051, Fluorenones
Ras va céc protein farnesyl | SCH44342, .-778.123 (dang thtr [am sang)

transferase

Proteasome Carfilzomib, Bortezomib

1.4.2. Aurora kinase va vai tro trong ung thw
1.4.2.1. Aurora kinase

Qua trinh phan chia té bao 1 mét trong nhitng ddu hiéu dic trung cua co
thé, va duoc kiém soat chit ché bai rat nhiéu loai protein. Trong mang ludi protein
diéu hoa d6, Aurora kinase 1a mot thanh phan quan trong, dong vai tro thiét yéu

trong qua trinh phan bao. Chung lién quan dén viéc diéu hoa hoat dong ctia mét
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s6 diém kiém soat, sy sap xép cta cac nhiém sic thé ¢ ky giita va su dinh hudng
cc nhidm séc thé khi phan ly vé hai cuc. Hoat dong cuia Aurora kinase duogc diéu
hoa rat chinh xac, chii yéu 1a bdi qua trinh phosphoryl hoa va phan huy. Su mét
kiém soat trong diéu hoa hoat dong cua Aurora kinase c6 thé dan dén bat thuong
trong nguyén phan, anh huéng dén su bén viing di truyén, 1am mat chtrc ning cua
trung tir trong hinh thanh thoi vo sic, su sip xép ctia nhiém séc thé bi réi loan, va
anh hudng dén qua trinh phan chia té bao chit [80]. Su diéu hoa ting trong ca
muc do biéu hién va hoat dong cua Aurora kinase dugc tim théy trong rat nhiéu
loai ung thu & nguoi. Cac Aurora kinase dugc dac biét chu y tir khi ching dugc
xac dinh la cac gen gy ung thu thyc su.

Aurora kinase 1a enzym thudc ho kinase serine/threonin, ¢6 tinh bao thu cao
& cac loai sinh vét. Aurora kinase dau tién dugc tim thiy 1a & Drosophila [80]. Boi
nhirg dot bién cua enzym nay gy sai hong trong qua trinh phan tach cua trung
thé, 1am anh hudng dén qua trinh hinh thanh hai cuc cua thoi vo sic, vi vy né
duoc goi 1a Aurora (c6 nghia 13 Bac Cuc). Sau do, cac enzym c6 cau trac dong
dang ciing di dugc tim thdy o nhiing loai khac nhau. Saccharomyces cerevisae
cling c6 mot loai Aurora kinase 1a Ipll, ¢ giun tron [81], Drosophila [82], va
Xenopus [83], c6 hai loai Aurora kinase 1a A va B. Pac biét, hé gen ctia dong vat
¢ via chtra cic gen ma cho day du ba loai Aurora kinase 13 A, B va C. Tt nhitng
su khac biét nay co thé nhan théy cAu triic cua cac loai Aurora c6 su & nhanh khi
tién héa. Hon nita, tir cdy phat sinh ching loai ciing cho thiy rang ho Aurora &
dong vat co xuong séng o lién quan dén nhau va xuét phat tir cing mot to tién
chung. Aurora A bit ngudn tir sy r& nhanh gitta dong vat mau lanh va 16p tha,
trong khi d6 Aurora B va C ¢6 thé duoc suy doan 14 hinh thanh tir mot gen chung
Aurora B/C ¢ dong vat mau lanh [84].

% Cdu tric Aurora kinase

Enzym Aurora chia lam ba loai 1a Aurora A, B va C, c6 kich thudc phan tir
khac nhau tir 309 — 403, va giira cac loai cling c6 su khac nhau vé cau tric. Vi du,
d6 tuong déng vé ciu trac enzym Aurora A giita nguoi va dong vat gim nham 1a
82%, ctia Aurora B 13 84% va Aurora C 1a 78% [85]. Cac cau triic chung cta
Aurora gém mot vung dau N dai 39-129, mét vung thuc hién chirc nang

phosphoryl héa va ving dau C ngan c6 kich thudc 15-20 acid amin (Hinh 1.8).
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Pau N ctia Aurora A-C ¢6 trinh tu bao thu kém, ddy 13 ving quyét dinh su tuong
tac gitta protein — protein. Ving KEN motif bao thi duoc tim thiy & Aurora A va
B, c6 chiéu dai khoang 11-18 axit amin. Ving KEN nay hoat dong nhu mot tin
hiéu nhan biét phu thudéc Cdhl (Cdhl- dependant) kich thich hoat dong APC/C.
O ngudi, cdu tric dau C ctua Aurora B ¢6 do trong dong véi Aurora A va C lan
luot 13 73% va 53%, thé hién tinh bao thi cao. So sanh céu trac tinh thé, nguoi ta
cling nhan thiy Aurora B va C c6 quan hé khé gan giii voi nhau [85].

Cac loai Aurora kinase c6 mot sd bién doi trong trinh tuy acid amin cta
chung va diéu nay rat quan trong cho sy twong tic ctia chiing vdi cac co chét dic
biét. Ngoai ra, su bién ddi nay ciing quy dinh su phan bd khac nhau bén trong té
bao. Vi tri hoat dong gan ATP trong tit ca cac Aurora kinase duoc cdu tao boi 26
tiéu phﬁn giéng nhau, va 3 bién thé 1a Leu215, Thr217, R220 dic hiéu véi Aurora
A. Aurora A, B va C ¢6 cung trinh tu nhan dang & vi tri hoat dong cua chung [86].

KEN motif

D-box (PxxRxxL)

D-box activating motif

51 383 402

131

3

| 76 251 34

Hinh 1.8. CAu tric ctia Aurora kinase A, B va C [85]
< Vi tri phén bé

Mic du c6 rat nhiéu diém twong dong vé thanh phan va cdu tric, nhung
Aurora kinase lai phan b rat khac nhau trong té bao. Aurora A phan bd quanh

trung thé, bat dau xuat hién ¢ vi tri trung thé nhan doi tir cudi pha S dén dau G2.
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Tur ky gitta dén ky sau, Aurora A tap trung & cac sgi vO sdc, gan phia hai cuc cua
thoi phan bao (Hinh 1.9). Su biéu hién ctia Aurora A dat dinh & G2/M, sau d6
giam khi té bao thoat khoi nguyén phan va di vao G1 trong chu trinh tiép theo.
Sy biéu hién Aurora B ciing dat dinh & G2/M, va hoat dong manh mé& nhét
khi té bao chuyén tir ky giita sang ky sau. Aurora B luon duy tri trong nhan va di
chuyén dén tam dong tir ky dau dén ky gitta. Khi bat dau ky sau, Aurora B thay
ddi vi tri dan dan dén tap trung lai tai thé gilta cua té bao & ky sau, cho dén khi
phan chia té bao chat két thuc (Hinh 1.9). Hon nita, Aurora B 1a mot thanh vién
cua phurc h¢ protein hanh khach (CPC — Chromosomal passenger complex) cung
voi INCENP, Survivin va Borealin. Phirc hé nay lién két chat ché véi nhau, ton
tai va dic trung boi sy thay ddi vi tri trong nguyén phan, di chuyén chinh xéc tir

vi tri ndy sang vi tri khac tai nhiing thoi di€m cu thé.

Ky sau

AN N
. £ . . .

| ~
Ky cu gilra

VN N

Thé gitra

Nature Reviews

Hinh 1.9. Sy phin b clia Aurora A va B trong nguyén phén [87]
Aurora A (mau do); Aurora B (mau xanh lda cay); DNA (mau xanh duong)
a-Ky trung gian; b-Ky dau; c-Ky gitta; d-Ky sau, e-Cytokinesis

Hién nay van chua c6 nhiéu céng bd vé sy phan b ciing nhu chirc ning
ctia Aurora C. Aurora C phan 16n biéu hién trong tinh hoan, khi té bao giam phan

tao tinh trung va hoat dong cung voi INCENP trong tinh bao. Ngoai ra Aurora C
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con biéu hién v6i ndng do thap & mot sé mo khac trong co thé. Nhirng nghién ctru
ban dau cho rang Aurora C bat dau biéu hién va tap trung & trung thé tir ky sau va
duy tri & 46 cho dén khi té bao chat phan chia [105]. Tuy nhién, gin day ngudi ta
phat hién thay su phan bd cta Aurora C trong phan bao gidng véi Aurora B, nhu
13 mot thanh vién ctua CPC [89]. Sy biéu hién nay lién quan chit ché dén hoat
dong chire nang cta Aurora C, cho thay vai trd quan trong cia n6 trong chu trinh
té bao.

% Chirc nang ciuia Aurora kinase

Do su phéan bd ctia cac loai Aurora kinase trong té bao khac nhau nén chirc
ning ctia chung ciing thé hién rat khac nhau trong nguyén phan.
* Aurora A

- Diéu hoa qua trinh sap xép cta thoi phan bao: & G2, Aurora ban dau phan
b ¢ xung quanh ving hinh thanh trung thé, gitp hinh thanh va phat trién cua
trung thé. Cubi G2, Aurora A & trang thai hoat dong sé& 16i kéo cac protein nguyén
lidu cho qua trinh phat trién ctia trung thé nhu y-tubulin, phirc hé¢ TACC/MAP215,
centrosomin, dong thoi dam bao sy sap xép thoi phan bao dién ra chinh xéac [80].

- Diéu hoa qu4 trinh phan tach trung thé & pha chuyén G2-M [90].

- Lién quan dén diém kiém soat G2/M: Aurora A phosphoryl héa CDC25B,
mot enzym phosphatase dong vai trd hoat hoa phuc hé Cdk1-cyclin B1, thuc day
té bao di vao nguyén phan. Su trc ché Aurora A béi cac ARNI sé& 1am té bao bi bét
gilr & G2-M va gay apoptosis [91].

* Aurora B

Aurora B cing v6i cac thanh vién cia CPC tham gia kiém soat nhiéu hoat
dong trong phan chia nhan va phan chia té bao chat. Phtrc hé nay giup stra chira
sai st trong viéc lién két gifra kinetochore va soi vo sic, dam bao su phan tach
hai nhiém séc t&r mot cach chinh xac, thuc ddy su co ngin cia soi vo sic 6 ky sau
va tham gia vao cytokinesis.

- Aurora B diéu hoa qu4 trinh dong xoan nhiém séc thé

Chtrc ning nay duoc thé hién khi Aurora B phosphoryl hoa Histone H3 ¢
vi tri Serine 10, Serine 28 (H3PS10 va H3PS28), va trong nhiéu loai CENP-A &
vi tri Ser7. H3PS10 hién nay duoc str dung rong rii trong cac phan ung dé kiém

tra hoat tinh Aurora B trong 6ng nghiém (kinase assay), va la mot trong nhitng

30



cong cu quan trong trong nghién ctru tim ra cac chat e ché hoat dong ctia Aurora
kinase. Ngoai ra, H3PS10 & té bao dong vat cé lién quan dén su di chuyén cua ho
protein HP-1 dén vi tri chat nhiém séc trong qua trinh hinh thanh va sap xép ving
di nhiém séc [92].
- Aurora B diéu hoa su phan tach nhiém sic thé

Sau khi mang nhan bién mat & ky dau, soi vo sic phat trién tir hai cuc s&
lién két véi kinetochore ctia hai nhim sic tir chi em, hinh thanh thoi phan bao.
Sai sot trong qua trinh nay nhu hién tugng merotelic (mot sd sgi vo sic & mot
trong hai nhiém sic tir xuat phat tir cing mot cuc voi nhiém sic tir kia) hay syntelic
(ca hai nhidm séc ttr chi em ctia médt cip nhiém sic thé cung dinh véi soi vo sic
tir mot cuc) xay ra kha thuong xuyén. Té bao can dugc sira chira méi ¢ thé tiép
tuc di dén ky sau. O day, Aurora B thuc hién hai chtrc niang chinh 1a sira chira, gitr

virng va kiém soat thoi vo sac.

A ‘A’ ‘J B INCENP Aurora-B ¥
%%E %‘i Survivin  Borealin g
: : 4
Merotelic Syntelic v -§_
:\urora-B/ Bubl Mpsl BubRl Z
MCAK Bub3 CENP-E
= ;
A Madl Mad2 Cdc20 APC
Monotelic 2 : z
l v v e
=
Centromere =
‘J /Kinetochore ‘ fl_'
A /  \
Amphitelic Mad2
Mad2/Cdc20/APC = ”
| | Cde20/APC
E% ’E Inactive APC Active APC
f ) Checkpoint Anaphase

Hinh 1.10. Aurora kinase B diéu hoa sy phan tich nhiém sic thé (A)
va kiém soat thoi vé sic (B) [80]
+ Stra chita va gilr vitng: Aurora B dugc hoat hdéa manh khi ¢6 su lién
két bat thuong cta cac nhidm sic tir voi soi thoi vo sic. Khi Aurora B hoat hoa,

n6 s& phosphoryl hda mot sd protein thanh phan cua kinetochore tham gia vao qua
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trinh stra chita sy dinh sai ctia cac nhiém sic thé. Mit khac, trong diéu kién binh
thuong, khi cac nhiém sac thé déu lién két chinh xac vdi cac vi dng cua thoi vo
sic, Aurora B gop phan 1am bén cac mébi lién két thong qua sy phosphoryl hoa
MCAK (mitotic centromere-associated kinesin) dé trc ché sy depolymer hoa cua
cac soi vo sic (Hinh 1.10.A) [80].

+ Kiém soat thoi vo sdc: cac protein c6 chic ning kiém tra sé di chuyén
dén vi tri cac kinetochore néu no khong duogc gén véi day vo sic, tir d6 uc ché hoat
dong cia APC/C, ngin can té bao di vao ky sau. O day, chinh Aurora B dam nhiém
chirc nang thu hit cac protein kiém tra di dén kinetochore (Hinh 1.10.B) [80].

- Piéu hoa qua trinh phan chia té bao chat

Aurora B déng vai tro thiét yéu trong qua trinh phan chia té bao chét. O giun
tron, e ché Aurora B s& gy ra hién tuong da bdi do té bao chat khong dugc phan
chia trong giai doan phoi. Aurora B két hop véi Rho, mot nhan t6 diéu hoa dién hinh
trong phan chia té bao chat, diéu khién qua trinh cytokinesis. Pong thoi, Aurora B
ciing kich hoat Rho bang cach bién d6i MgcRacGAP dé tao thanh RhoGAP, dong
vai trd quan trong trong qud trinh hoan thanh phan chia.
* Aurora C

Aurora C ¢6 lién quan dén qua trinh sinh tinh va sinh trig & dong vat co vi.
Mot s6 cong bd cho rang nd con cé thé dong vai trd quan trong trong qué trinh sinh
trudng cua té bao & tit ca cac mo khi biéu hién ¢ ndng do thap [93]. Dic biét, Aurora
C duoc tim thay 14 c6 kha ning dong két tia mién dich voi Aurora B. Diéu nay chimg
t6 Aurora C c6 thé twong tac véi INCENP va Survivin dé hoat dong chtrc ning, dong
thoi ciing c6 kha nang phosphoryl hoa histon H3 giéng Aurora B. Mot nghién ctru
gﬁn day cho théy Aurora C c6 thé ddm nhan nhiém vu hoat dong ctia Aurora B trong
nguyén phan khi vang mit kinase nay [94].
1.4.2.2. Vai tro ciia Aurora kinase trong sw hinh thanh ung thw

Aurora kinase thé hién vai trd vo cling quan trong trong nguyén phan. Vi vay
su biéu hién bat thuong ctia ching co thé din toi sy chuyén dang té bao, gay ung thur,
O mét s mé, co quan trong co thé, su biéu hién qua murc cua Aurora kinase dan dén
su bat 6n di truyén, gy da boi 1am sb lugng ADN ting 1én do nhiém sic thé dugce
nhan d6i va phan tach nhung qua trinh cytokinesis khong xay ra duoc. Nhiéu nghién
ctru cho thdy gen Aurora A con dugc biét dén nhu mot gen gy ung thu [86].

32



s Aurora A

Gen Aurora A nam & vi tri 20q13.2, ban dau duogc dit tén 1a BTAK (Breast
Tumor Activated Kinase) do su biéu hién qua mirc mARN ciia chung dong vai trd
thiét yéu trong hinh thanh khdi u ung thu vii & ngudi. Mot s6 nghién ctru cho thay su
biéu hién qua mirc ndy c6 thé 1am chuyén dang NIH-3T3 va ratl, gay khéi u trén
chudt nude. Tir d6, Aurora trd thanh mot hudng nghién ctru méi day tiém nang. Zhou
cung dong nghiép da chimg minh sy khuéch dai gen Aurora A trong nhiéu loai ung
thu khac nhau (Bang 1.4).

Co ché hoat dong ctia Aurora A lién quan dén ung thu hién nay ciing duogc tap
trung nghién ctru. Meraldi va cong sy da chimg minh rang su khuéch dai gen Aurora
A lam can trd su hoat dong ciia diém kiém soat thoi phan bao, do d6 té bao khong
hoan thanh cytokinesis va hinh thanh dang tr boi. Ngoai ra, Aurora A con can thiét
cho sy chuyén dang té bao. Trong té bao phoi éch, Aurora A thé hién chirc ning ting
cuong su dich ma ctia Mos, 1a mét gen gdy ung thu, hoac hoat dong cung vai tin hi¢u
Ras dé kich hoat con duong MAPK (Mitogen-activated protein kinase).

Su biéu hién bt thuong cua Aurora con ¢6 lién quan chat ché voi hoat dong
clia p53 trong qua trinh hinh thanh khéi u. Aurora A phosphoryl héa p53, diéu
khién su bén vitng cia protein nay. Nguoc lai, p53 tac dong dén GAdd45a, ma
phan tir ndy lai twong tic va e ché Aurora A. Ngoai ra, mot s nghién ciru con
cho thay p53 c6 thé truc tiép trc ché Aurora A bang cach bam vao ving xdc tac.
Vay su anh huong ciua Aurora A khi biéu hién qua muc dén viéc hinh thanh thé
tr boi, hay sy khuéch dai nhiém séc thé 1a phu thudc vao trang thai cuia p53 trong
té bao [95].

s Aurora B

Gen Aurora B ndm ¢ vi tri 17p13.1 trén nhiém sic thé. Nhiéu bao cdo cho
thdy su biéu hién bat thuong ctia Aurora B ciing gop phan hinh thanh khéi u [86].
Diéu nay 13 d& hiéu do chtrc ning vo cing quan trong cua nd trong nguyén phan.
Vi vay gen Aurora B cling dugc coi la mdt gen gdy ung thu. Nghién ctru trén dong
té bao budng trimg chudt chuyén dang CHO (Chinese hamster ovary) cho thay
rang biéu hién qua mac Aurora B gdy té bao di bdi va ting kha nang xam lan va

phat trién ctia khéi u thyc nghiém [96]. Katayama va cic dong nghiép 1a nhiing
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ngudi dau tién ching minh duge sy biéu hién qua mic Aurora B trong ung thu
rudt két. Phat hién nay da thu hut su tap trung nghién ctru cia cac nha khoa hoc.
Hién nay, su biéu hién Aurora B bat thuong cling duoc tim théy & nhiéu
loai ung thu nhu ung thu vom hong, ung thu phdi khong té bao nho (Bang 1.4).
% Aurora C
Gen Aurora C nam ¢ vi tri 19q13.43, mot ving thudng xay ra dot bién dao
hodc mat doan trong mét sb loai ung thu nhit dinh [93]. Aurora C ciing dugc coi
1a mot gen gay khéi u do su biéu hién qua murc ctia Aurora C duoc tim thdy & mot
s6 loai ung thu nhu ung thu gan, ung thu va va ung thu ¢ tir cung. Mot nghién
cru gan ddy cua Jabbar Khan va cong su trén dong té bao NIH-3T3 di chung
minh rang su biéu hién qua mutc Aurora C gy ra su khuéch dai trung thé, da nhan
va chuyén dang té bao. Ngoai ra su biéu bat thuong ctua Aurora C con thiic day
qua trinh hinh thanh khéi u khi thi nghiém trén chudt nude [97].
Biang 1.4. Su biéu hién qua mirc hay khuéch dai gen Aurora kinase ¢ nhiéu
loai ung thu khac nhau [98], [99], [100]

Aurora Kkinase Loai ung thw Dong té bao
Aurora A Ung thu va BT474; MDA-MB-231
Ung thu budng trimg 2774; SK-OV3
Ung thu rudt két HCT116; HT29; SW480
Ung thu tuyén tuy DU145; PC3
Bach cau 4c tinh HL60; K562
Ung thu than kinh HTB10
Ung thu ¢6 tir cung SW756
Aurora B Ung thu phoi khong té bao nho
Ung thu biéu m6 tuyén giap ARO; Cal 62; KAT-4
Ung thu vom hong OSCC
Aurora C Ung thu gan HepG2; HUH7
Ung thu va MDA-MB-453
Ung thu ¢6 tir cung HeLa
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1.4.2.3. VX-680 - chit irc ché Aurora kinase

Trong s6 hon 500 loai enzym kinase dd dugc xac dinh trong té bao, Aurora
kinase duoc coi nhu mot dich dén vo cing quan trong trong diéu tri ung thu boi
chtrc nang quan trong ctia né trong phan bao. Co ché tic dong cua cac chat tc ché
Aurora chil yéu theo hai huéng 13 ngin can twong tac protein-protein gitta Aurora
va co chat hodc trc ché hoat tinh cia enzym thong qua canh tranh vj tri lién két
xuc tac ATP. Theo d6, cac nha khoa hoc di cong bd ba chit trc ché Aurora kinase
dién hinh dau tién, d6 1a ZM447439 [101], Hesperadin [102] va VX-680 [103].
Ba chét nay déu gy ra kiéu hinh té bao gidng nhau khi xu 1y té bao trén in vitro.
Dic biét, chiing déu e ché sy phosphoryl hoa H3 ¢ serin 10, tir d6 e ché phan
bao, xay ra hién tuong mitotic slippage. Ngoai ra gan day, nhiéu nghién ctu da
tim ra mot s chét tre ché Aurora kinase nhu MLN8054, PHA-739358, MLN8237
va AZD1152, hién dang trong pha I va II ctiia nghién ctru [104]. Pac diém cua
7ZM447439, Hesperadin, VX-680 dugc trinh bay trong bang 1.5.

Trong d6, VX-680, ciing duoc biét dén 1a MK-0457, 12 phan tir thudc nhom
4,6 di-amino pyrimidine c6 cong thirc phan tir 1a C23HasNsOS, khéi luong phan tir
1a 464,59 g/mol. VX-680 dugc phat trién dudi su két hop giira hai hing duoc
phém Vertex va Merk. Co ché tac dong ctia VX-680 1a c6 ai luc canh tranh véi vi
tri lién két ATP nam trén ca ba loai Aurora kinase ma khong c6 cu trc tuong tu
trén cac loai enzym kinase khac [104]. Theo d6, trong nhiéu cong bd cho thay
VX-680 c6 kha ning @rc ché ca ba loai Aurora A, B va C. Trong nguyén phan,
kiéu hinh té bao xuat hién sau khi diéu tri véi VX-680 cho thiy no chu yéu tc ché
Aurora B 1am ngin can su phosphoryl hoa H3, gdy da boi hoa va dua té bao dén
apoptosis. Su tac dong 1én Aurora A thé hién & viéce thoi vo sic c6 su bat thuong
vé s6 cuc [104]. Co ché anh huéng 1én Aurora C van chua duoc xac dinh rd.

VX-680 dang duoc nghién ciru phat trién va thir nghiém trén nguoi. Pha I
duoc tién hanh vao nim 2004, va dén nim 2007, pha II dugc thuc hién, cho két
qua rat kha quan. Do d6 VX-680 c6 thé duoc sir dung nhu méot chimg duong dé
danh gia tac dung khang ung thu cta cac hop chét trong nghién ciru phét trién
thudc méi.

Tom lai, nghién ctru phat trién thudc méi dua trén muc tiéu phan tir 1a mot

trong nhitng phuwong phap c6 trién vong véi mong mudn tim dugc nhitng thude
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hiéu qua hon, chon lgc hon va it tac dung phu hon. Mt s6 muc tiéu phan tir dang

quan tam co6 thé ké dén nhu céc protein kinase (trong d6 c6 cac Aurora kinase),

cac yeu t0 tang trudng, cac chat di€u hoa sy chét theo chuong trinh cua té bao,

cac muc tiéu phan tir lién quan dén su tao mach, ... Mot hop chét khang ung thu

c6 thé tac dong 1én mot hodc nhiéu muc tiéu phan tir trong chudi sinh hoc té bao.

Viéc nghién ciru chimg minh tac dung gy doc té bao ung thu cua cac hop chét

khang ung thu néi chung va cac hop chat phan 1ap tir tu nhién noi riéng thong qua

uc ché, khoa hoac lam mat vai tro ciia muc ti€u phan tir 1a viéc 1am can thiét gop

phan 1am 13 co ché cling nhu nang cao gia tri ctia cac hop chat nay.
Bang 1.5. Mot so chit irc ché Aurora kinase [87]

Chit Cong thirc cdu tao Co ché/Tiém ning
) - Uc ché Aurora B véi ICso
Hesperadin .
. la 250 nM.
(Boehringer , P \
, - Uc ché H3PS10 ¢ 20-100
Ingelheim)
nM.
Nhom idolinon
N
HNQ 0 - Chét canh tranh ATP.
ZM447439 o , . . o
(AstraZ ) HeC” S B - Uc ché Aurora A va B véi
straZeneca g
QMO : ICso khoang 100 nM.
Dan xuat quinazolin
I o
HNT N - Uc ché Aurora A, Bva C
VX-680 L I ‘
e | in vitro véi Ki lan luot 1a
(Vertex) NTONT TS © \
N 0,6; 18 va 4,6 nM (*)
HaC~
Nhom 4,6 di-amino pyrimidin

(*) Ki: hang s6 trc ché (inhibition constants)
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CHUONG 2. POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU
2.1.1. Nguyén li¢u nghién ciru

Nguyén liéu phuc vu cac ndi dung chiét xuat, phan lap va danh gia tac dung
sinh hoc 1a than 14 cta cay cu dom thu hai tai xa Tan Linh — Ba Vi (Ha N¢i) thang
10/2019 duoc cung cap boi cong ty C6 phan Duoc liéu Indochina. Mau nghién
cuu dugc ThS. Nghiém Ptc Trong (B mon Thuc vat — Truong Pai hoc Duoc
Ha Noi) giam dinh tén khoa hoc 1a Stephania dielsiana Y.C.Wu, ho Tiét dé
(Menispermaceae) (ma tiéu ban SD10/2019). Mau duoc luu tai BO mén Thuc vat
— Duogc liéu, Hoc vién Y Duogc hoc ¢b truyén Viét Nam. Mau nghién ctru sau khi
thu hai duoc phoi kho (ty 1€ dugc liéu kho/ tuoi = 1/8,5; ham am 5,6%) va bao
quan trong tdi nilon trudc khi tién hanh nghién ctu.

Nguyén liéu phuc vu ndi dung danh gia sy thay doi ham luong hoat chét
theo thoi gian thu hai dugc trong tai x4 Song Mai — thanh phd Bic Giang — tinh
Bic Giang tir ngudn gidng gdc & Ba Vi tir thang 8/2019. Thuc hién trong trot va
cham séc theo khuyén céo ctia vuon giong gdc. Thu hai phan than 13 non (doan
than 14 dai khoang 1m tinh tir ddu ngon), thoi gian bat dau tir thang thir 6 sau khi
trong trong khoang tir thang 02 — 12/2020. Cac mau duogc ky hiéu D1 — D9 theo
thtr tu thu hai. Ngoai ra mau danh gia ham luong con dugc thu hai tai Quan Ba -
Ha Giang thang 3/2019 (ky hi¢u QB), Ba Vi - Ha Noi vao thang 3/2019, thang 5
va thang 10/2020 (ky hiéu 1an luot 1a BV, BV1 va BV2).

2.1.2. Mot s6 dong té bao ung thu thi nghiém
2.1.2.1. Pinh gid tic dung gdy dic té bao

Cac dong té bao ung thu HeLa (& bao ung thu ¢6 tir cung & ngudi); HepG2
(té bao ung thu gan & nguoi; OVCAR-8 (t& bao ung thu biéu mo tuyén budng
trimg); MCE7 (té bao ung thu biéu mo tuyén vu da khang thudc); N87 (té bao ung
thu biéu mé da day). Cac dong té bao ung thu dugc cung cap bdi trung tAm luu
gilt gibng nudi cidy Hoa Ky (ATCC), dugc luu trir trong nito 16ng, tai nhom
Nghién ctru Ung thu hoc Thuc nghiém, BO mén Sinh hoc Té bao, Khoa Sinh hoc,
Truong Pai hoc Khoa hoc Tu nhién, Pai hoc Quéc gia Ha Noi.
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2.1.2.2. Nghién ciru co ché tic dung khdng ung thw

Té bao OVCAR-8 va HeLa (Aurora B-GFP) dwoc nhin nudi trong moi
truong DMEM (Gibco; Thermo Fisher Scientific, Inc.).

Té bao nguyén bao soi da cia ngudi (hFBs) duoc nudi trong moi trudng
DMEM/F12 (Gibco; Thermo Fisher Scientific, Inc.). Méi truong dugc bd sung
10% huyét thanh bé (FBS) (Gibco; Thermo Fisher Scientific, Inc.), 100 don vi/ml
penicillin va 100 pg/ml streptomycin (Gibco; Thermo Fisher Scientific, Inc.).

Té bao ndi mé tinh mach rén nguodi (WUVECS) dugc nudi cdy trong méi
truong EBM-2 (Lonza Group, Ltd.).

Té bao gbc trung mo ¢6 ngudn goc tir day rén (UC-MSCs) duge nudi ciy
trén bé mit cia cic binh nudi cdy dugc trang boi CELLstart ™ CTS ™
(CELLstart) trong may khuéch tan méi truong StemMACS ™ MSC (StemMACS)
(Miltenyi Biotec).

Tat ca cac té bao dugc nudi cdy trong ti 4m & 37°C v6i 5% COa.

Céc té bao hUVECs, hFBs va UC-MSCs do Vién nghién ciru té bao gdc va
cong nghé gen Vinmec cung cip, va ching khong phai 1a cac dong té bao bat tur.
Céc quy trinh phan lap té bao da duoc Hoi dong Pao dirc ctia Bénh vién Qudc té
Vinmec phé duyét (Quyét dinh sb 40/2020/QD-Vinmec ngay 24/12/2020 dbi véi
hUVECs va UC-MSCs; Quyét dinh s6 311/2018/QD-Vinmec ngay 11/9/2018 d6i
v6i hFBs). Té bao HeLa (Aurora B-GFP) duoc cung cap boi Gido su Stefan
Dimitrov — Vién Albert Bonniot (nay la Vién Khoa hoc sinh hoc nang cao) [105],
[106].

2.1.3. Héa chit, dung moi

Céc hoa chat, dung moi va thudc thir dat tiéu chuan phén tich theo quy dinh
ctia Dugc dién Viét Nam V (n-butanol, cloroform, ethanol, ethylacetat, n-hexan,
methanol, kali dihydrophosphat, triethylamin, acid formic...), methanol (HPLC,
Merck KGaA, Puc), nude cat hai lan, dung méi do phd (DMSO-ds; CDCl,
MeOD), chat chuan ni tetramethylsilan (TMS).

Chét so sanh dung trong xay dung, thim dinh phuong phap dinh lugng va
danh gia su thay d6i ham lugng hoat chat theo thoi gian thu hai 13 oxostephanin
duogc luan an phan Iap tr than 14 cay cu dom, do tinh khiét 98,5% (theo dién tich
pic trén sic ky d6 HPLC).
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Céc hoa chéat st dung trong nghién ctru tac dung doc té bao: DMSO
(Dimethyl Sulfoxide) (Prolabo, M¥); FBS (Fetal Bovine Serum) (Invitrogen, M¥);
MBoi trudng nudi cdy RPMI 1640, Mbi trudng nudi cdy DMEM low glucose, PBS
(Phosphate Buffered Saline), Penicilin/Streptomycin, Trypan Blue, Trypsin —
EDTA (Gibco, M¥); Nito 1dng (Viét Nam); acid acetic (Thermo Fisher Scientific,
My)

2.1.4. May moc, thiet bi va dung cu nghién ciru
2.1.4.1. Nghién ciru hoa hoc

- May do phd cong hudng tir hat nhan (NMR): AVANCE III HD 500 (MA,
Hoa Ky) ctia Vién Hoa hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

- May do pho khbi lugng ion hda phun mu dién tir phan giai cao (HR-ESI-
MS): Agilent 6530 Accurate-Mass Q-TOF LC/MS system (Emeryville, CA, Hoa
Ky) cua Vién Hoa Sinh bién, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

- May do pho khéi luong ion hoa phun mu dién tr ESI-MS: Agilent 1260
series LC-MS single quadrupole ctia Vién Hoa Sinh bién, Vién Han 1am Khoa hoc
va Cong ngh¢ Viét Nam.

- Sic ky cot (CC) str dung silica gel 65-250 hodc 230-400 mesh (Sorbent
Technologies, Atlanta, USA), gel polyme x&p (Diaion HP-20, 20-60 mesh,
Mitsubishi Chemical, Tokyo, Japan), Sephadex LH-20 (Supelco, PA, USA),
octadecyl silica (ODS, 50 um, Cosmosil 140 C18-OPN, Nacalai Tesque) va RP-
18 (30-50 um, YMC*GEL, Fuji Silysia Chemical).

- Sic ky 16p mong (TLC) dugc thuc hién trén silica gel 60 F254
(1.05554.0001, Merck, Darmstadt, Ptrc) va cac tim RP-18 F254S (1.15685.0001,
Merck, Darmstadt, Btic), quan sat dudi anh sang UV 254 nm va 365 nm.

- Hé thong sic ky long hiéu ning cao (Shimadzu, model: L20155518195)
gém bom LC-20AD, detector DAD-20A UV/Vis, hé théng tiém mau ty dong SIL
- 20A; ¢Ot pha dao Supelco C18 (Sum, 250 x 4,6mm)

- B0 loc dung moi (mang loc 0,45 pum)

- May loc hut chan khong (Gast Manufacturing, INC, My)

- Can phan tich 5 s6 METTLER TOLEDO (Model MS204)

- Can phén tich 4 sb Precisa XT 220A

- May do pH (Eutech, Singapore)
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- Tu sdy (Memmert ULM 500, Pirc)

-  May si€u am (Sonirex Bandelin, Dtrc)

- May cat nude hai lan (Hamilton, Anh)

- Dung cu, vat tu ti€u hao: cot sdc ky thuy tinh, cdc ¢ mo, binh noén, binh
dinh muc céc dung tich va cac dung cu, vat tu thuong dung tai cac phong thi
nghiém.
2.1.4.2. Nghién curu tac dung sinh hoc

- CellTiter 96® AQueous Non-Radioactive Cell Proliferation Assay
(Promega)

- B@é 6n nhiét (Thermo Fisher Scientific, M)

- Budng dém té bao (Neubauer, Duc)

- Kinh hién vi soi nguoc Axiovert 40 CFL (Carl Zeiss, Dirc)

- May ly tam Universal 320 (Hettich, Buc)

- Pipetman (Gilson, Phép)

- Tulanh -20°C (Panasonic, Nhit Ban)

- Tu an toan sinh hoc (Esco, My)

- Elisa SpectraMAX Plus 384 (Molecular Device, My)

- Can dién tr do chinh x4c 0,0001 gam (Nhat Ban)

- May Screen master Hospitex Diagnostics (Italy)

- May Vet ab¢™ Animal Blood Counter

- Hé théng may xCELLigence RTCA (ACEA Biosciences, M¥)

- Microplate Reader Model 680 (Bio-Rad, Nhat Ban); Ta 4m 5% CO: (Shell
Lab, My)

- Dung cuy, vit tu tiéu hao: Dia nudi cay 96 giéng; Dia nudi cdy té bao 35,
100 mm; Chai nudi cay té bao T75; Ong Cryo (6ng cat té bao 1,8ml); Ong ly tim
(2ml, 15ml, 50 ml); Ong Eppendorf 1,5mL (Corning, My); Lame, lamelle (Sail
Brand, Trung Qudc); Pau tip, Pipette dién (Eppendof, Puc); E-plate (ACEA
Biosciences, My); Kim dau ta cho chudt uéng thudc; Cdc chia vach, bom kim
tiém Iml; Pipette (1ml, 25ml) (Vi¢t Nam)

2.2. PIA PIEM NGHIEN CUU
Céc nghién ctru vé hoa hoc dugc thuc hién tai khoa Bao ché - Ché bién, khoa

Hoa phan tich va tiéu chuan — Vién Duoc li¢u; Vién Hoa sinh bién — Vién Han lam
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Khoa hoc va Cong nghé¢ Viét Nam; bd mon Thuc vat — Duoc liéu — Hoc vién Y Duoc
hoc ¢6 truyén Viét Nam.
Cac nghién ctru vé sinh hoc dugc thuc hién tai BO mén Sinh hoc té bao — Khoa
Sinh hoc — Truong Pai hoc Khoa hoc Tu nhién — Pai hoc Quéc gia Ha Noi; Vién
Nghién ctru t bao gdc va Cong nghé gen Vinmec.
2.3. NOI DUNG NGHIEN CUU
Dé dap tng dugc cic muc tiéu da dé ra, luan an tién hanh thyc hién 3 nodi
dung sau:
1. Chiét xuat, phan 1ap va xac dinh ciu triic ciia mot s6 hop chat tir than 14 cay
cu dom
- Chiét xuat va phan 1ap mot s6 hop chét tir than 14 cdy ca dom
- Xac dinh ciu trac hoa hoc cua cac hop chat da phéan 1ap duoc
2. Bu6c dau nghién ctru xay dung phwong phap phan 1ap va phuong phéap dinh
luong dé theo ddi ham lwong oxostephanin trong dugc liéu theo thoi gian thu héi
- Phan lap va so bo danh gia do tinh khiét cia oxostephanin tir than 14 cay cu
dom
- Xay dung va thim dinh phuong phap dinh luong oxostephanin trong than
la cay cu dom
- Panh gia sy thay d6i ham luong oxostephanin theo thoi gian thu hai
3. Panh gia tac dung gay doc té bao ctiia mot s6 hop chat da phan 1ap va bude
dau nghién ctru co ché khang ung thu ctia oxostephanin
- Panh gia tac dung gay doc trén mot sd dong té bao ung thu ctia mot sd hop
chat phan lap duoc
- Nghién ctru co ché khang ung thu cta oxostephanin.
So d6 thiét ké nghién ctru dugc trinh bay trong hinh 2.1.
2.4. PHUONG PHAP NGHIEN CUU
2.4.1. Phwong phap chiét xuat, phan 1ap va xac dinh cu tric cia mot so6 hop
chét tir thin 14 ciy ci dom
2.4.1.1. Phwong phdp chiét xuét va phén lgp

« Chiet xuat
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lugng, hinh thai, thoi - Kha néng song sét cia TB hFBs
gian nhan d6i TB » Cam tmg 1
- Hinh thai va thé tich apoptosis )
nhan TB - Hinh thanh khuan lac
- Tiét yéu t6 ting truéng | »| hUVECs,
- Di chuyén té bao 1am lién hFBs
Biéu hién va hoat dong | Su phat vét thuong
cua Aurora kinase trién khdi u l
Hinh thanh mach hUVECs

Hinh 2.1. So dd thiét ké nghién ciru
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Duoc liéu dugc ngdm & nhiét do phong vdi MeOH (3 ngay/lan x 3 1an), ti
1€ duoc liéu/ dung mdi = 1/7). Loc va gdp cac dich chiét sau d6 cit thu hoi dung
moi dudi ap sudt giam thu duogc cin MeOH.

Cin MeOH trén dem hoa véi HC1 10%, sau khi lic cho tan hét thi chiét véi
ethyl acetat, lic k¥, tach phan ethyl acetat, chiét 1ap lai thém 3 lan roi dem cat thu
hdi dung méi dudi ap suit giam thu duoc cin ethyl acetat khong chira alcaloid
(SDE-I). Phan dich con lai sau khi chiét bang ethyl acetat thi dem trung hoa bang
NaOH dén dung dich c6 pH 10. Sau d6 thém ethyl acetat, lic déu trong vong 30
— 60 phut, dé yén phan 16p thi tich phan ethyl acetat. Tién hanh lap lai 3 1an. Gop
dich chiét ethyl acetat va ¢ can dudi ap suat giam thu dugc can ethyl acetat chira
alcaloid (SDE-II). Tién hanh phan doan cin SDE-II trén sic ky cot md boi silica
gel (0.040 — 0.063 mm), v6i hé dung modi gradient roa giai
dichloromethan/methanol (100% dichloromethan — 100% methanol) thi thu
duoc cac phan doan SDE1 — SDES.

% Phdn ldp va tinh ché

Phén 1ap cac hop chat bang sic ky cot vdi cac chat nhdi cot khac nhau (silica
gel, RP-Cis, Sephadex LH-20, Diaion HP-20) va cac hé dung mdi rira gidi khac
nhau, hoic phuong phap két tinh trong dung méi thich hop; theo ddi phan doan
bang TLC két hop soi UV & hai budc song 254 va 365 nm hoidc dung thudc thir
(Dragendorff, dung dich H2SO4 10% trong EtOH 96%); kiém tra do tinh khiét
bang TLC hodc NMR.
2.4.1.2. Phwong phdp xdc dinh céu triic héa hoc ciia cdc hop chit phan lip
dwoc

Céau trac hoa hoc cua cac hop chét phan lap duoc xéac dinh dua trén cac dir
lidu phd cong huong tir hat (nhan mot chidu: 1H-NMR, 13C-NMR va hai chiéu:
HMBC, HSQC, COSY, ROESY), ph6 khéi lugng (MS) két hop phén tich, so
sanh, ddi chiéu véi cac dir liéu vé ciu truc da cong bd cua cac hop chat (truong
hop chét phan 1ap duoc da biét) hoic cac chat twong tu (truong hop chét phan lap

duoc 1a chat moi).
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2.4.2. Buéc diu nghién ctru phwong phap phan lip va phuwong phap dinh
lwong dé theo ddi ham lwong oxostephanin trong dwoc liéu theo thoi gian thu
hai

2.4.2.1. Phén lip va so b dinh gid d tinh khiét ciia oxostephanin

Nguyén liéu 1a than 1a cay cti dom kho duge nghién nho va ngdm véi MeOH
& nhiét do phong, sau 3 ngay tach dich chiét ra, c6 can trén may cit chan khong
thu dugc can MeOH. Tién hanh 13p lai thém hai 1an chiét v6i dung dung mai trén
thi thu duoc cin MeOH, ky hiéu 1a M.

Phéan b6 can M trén véi nude cat, thém HC1 10% dén moi trudng acid voi
pH 4-5. Chiét phan bd dich acid nay 3 1an véi dung méi ethyl acetat (ty 18 1:1,
v/v), tach va loai bo phan dich chiét ethyl acetat. Thu gom phan dich chiét nudc
roi cat loai dung méi ethyl acetat con ton du, thu dugc dich nude trong méi truong
acid, ky hi¢u 1a Wa.

Dich chiét nudc Wa tiép tuc dugc trung hoa vé méi truong kiém twong
duong pH 9-10 sir dung NH4OH. Tién hanh chiét phan bd dich nuéc trong moi
truong kiém hoa (ky hiéu 1a Wk) bang dung moéi petroleum ether, chloroform,
ethyl acetat tich va cit loai bo phan dich chiét petroleum ether va chloroform, thu
duoc cin chiét ethyl acetat chira nhom chat alcaloid da duoc 1am giau va ky hiéu
la Ek.

Tién hanh chiét phan bd can Ek 13p lai tir 3-5 1an bang hdn hop dung moi
MeOH va n-hexan thu dugc mot phan doan lam gidu, sau khi tién hanh thu gom
céc phan doan chiét phan bd trén thu duoc can ky hiéu 1a EkO. Cudi cung, két tinh
lai nhiéu 1an san pham tir can EkO trong hdn hop MeOH va EtOH thu dugc san
pham tinh khiét. San pham nay duoc c6 quay chan khong trong 2-3h, dong lo bao
quan.

San pham tinh khiét nay duoc xac dinh 13 oxostephanin bang phd NMR, so
sanh d6i chiéu voi tai liéu tham khdo. So bd danh gia do tinh khiét cua
oxostephanin dira vao phan traim dién tich pic trén sic ky d6 khi str dung sac ky
1ong hiéu ning cao vi mot s6 pha dong khac nhau. Hop chat nay dugc sir dung
1am chét so sanh cho nghién ctru vé thanh phan hoa hoc tiép theo.
2.4.2.2. Xdy dwng va thdm dinh phwong phdp dinh lwong oxostephanin trong

thdn la cay cu dom
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Dinh luong oxostephanin trong than 14 cay cu dom bing phwong phép sic
ky 16ng hiéu nang cao (HPLC).

*» Xady dung phwong phdp dinh luong
* Khao sat diéu kién sic ky

Tién hanh sic ky véi cot Supelco C18 (5 pm, 250 x 4,6 mm), toc dd dong
1 ml/phut va thé tich tiém mau 10 ul, nhiét do cot 1a nhiét @6 phong dé khao sat
budc song hap thu cuc dai va hé dung moi pha dong.

- Khéo sat budc song phat hién: Tién hanh sic ky v6i chat so sanh
oxostephanin bang phuong HPLC - DAD dé tim ra budc song hap thu cuc dai caa
chat.

- Khao sat thanh phan va ty 1& pha dong voi cac hé dung méi ACN : nude va
methanol : nudc.

Cac két qua thu dugc véi timg khao sat duoc danh gia, so sanh vé thoi gian
luu (tr), 46 phan giai (Rs), va hé s6 ddi xung (As).

Yéu cau

- Thoi gian luu (tr) ctia chat can phan tich nam khoang tir 10 - 20 phut.

- Pic chat phai tach rd v6i pic chat xung quanh danh gia thong qua hé s phan
giai (Rs> 1,5)

- Pic phai di xtng danh gia thong qua hé sé dbi ximg (As= 0,8 - 1,5).

* Khao sat phwong phap xir Iy miu

- Chuan bi mau chuan:

Dung dich gbc: Can chinh xac khoang 1mg chit so sanh oxostephanin pha
trong methanol trong binh dinh mtrc 1ml.

Diy ndéng do chuan: Tién hanh pha day chuan trong binh dinh mac 1 ml
v6i cac nong do 100 dén 3,125 pg/ml bang cach pha lodng gip doi tir dung dich
me.

Céc dung dich nay duogc bao quan trong tu lanh ¢ nhiét do 4°C.

- Madu thi:

Str dung phuong phéap siéu 4m vé6i dung moi chiét 1 methanol, tién hanh
khao sat cac yéu t6 cua phuwong phap xir Iy miu bao gom ty 1& dung méi/ duoc
lidu (voi cac ty 18 100 : 1; 200 : 1 va 400 : 1), s6 1an chiét (chiét 1 1an, 2 1an, 3 lan;
4 1an) va thoi gian chiét (mdi 1an 20 phut, 40 phut, 60 phat va 80 phit).
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Can chinh x4c khoang 0,25 g dugc li€éu cho vao binh nén, thém MeOH, siéu
am trong 1 gid. Loc 1y dich trong. Phan ba duoc thém MeOH (thé tich khao sat)
va tién hanh nhu trén 1 hodc 2 — 3 1an nita (theo khao sat). GOp dich loc cac lan
vao binh dinh mtc 100 ml, thém MeOH dén vach. Loc qua mang loc kich thudc
0,45 um va tién hanh tiém séc ky.

- Mau thir thém chudn

Dung dich thir duoc chuan bj nhu trén, thém chinh xac mot luong dung dich
chuan oxostephanin vao dung dich thur da chuan bi trude dé duoc cac dung dich
co néng do 80 %, 100 %, 120 % so v&i mau thir. Loc qua mang loc kich thuéc
0,45 um va tién hanh tiém sac ky.

< Thdm dinh phwong phdp dinh lwong

Tién hanh tham dinh phuong phap dinh lugng theo “Hudng dan cua
ASEAN vé thdm dinh quy trinh phan tich” [107] va AOAC [108].

* D@ phit hop hé thong

Phén tich sic ky lap lai 6 1dn mau chudn oxostephanin, c6 ndng d6 nam
trong khoang tuyén tinh, ghi lai sic ky db.

Panh gia tinh thich hop cta hé thong vé thoi gian luu, dién tich pic, sd dia
Iy thuyét, do phéan giai (Rs), hé s6 ddi xtmg pic ctia oxostephanin.

Yéu cau: RSD cua thoi gian luu, dién tich pic < 2,0% néu khong co quy dinh
khéc.
* Do dac hiéu

Phén tich trong cuing diéu kién va so sanh dép ng cta cac mau sau: mau
dung méi, mau chuan oxostephanin, mau thtr thém chuan oxostephanin, mau thir.
Yéu cdu: Mau dung moi khong xuat hién pic cta chat phén tich tai thoi gian luu
ctia chat phan tich trong mau chuin, miu thir va mau thir thém chuan. Mau chuén,
mau thir, mau thir thém chuan c6 thoi gian luu cta chat phén tich giéng nhau. Pic
ctia mau thir va thir thém chuan phai tich hoan toan véi pic khac trong nén mau.
D0 phan giai gitra cac pic chinh khong nhé hon 1,5.

* Khodng tuyén tinh va dwong chudn
Tién hanh pha day chuan trong binh dinh mérc 1 ml véi cac néng do 100

dén 3,125 pg/ml bang cach pha loang gap doi tir dung dich me. Tién hanh sic ky
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trong cung diéu kién, xay dung phuong trinh hdi quy tuyén tinh va tinh hé sb
tuong quan R.

Yéu cau: Puong hdi quy c6 dang duong thang va hé sb twong quan nam trong
khoang 0,995 < R < 1 (hoic binh phuwong hé s twong quan 0,99 < R2< 1) va do
chéch (bias) tai cac diém déu khong qua + 15%.

* Do chinh xac (do lap lai, do chum trung gian):

- P06 ldp lai: Tién hanh phan tich doc 1ap 6 thir (két hop ¢ phan d6 chinh xac),
tinh két qua dua vao diém chuén tién hanh trong cung diéu kién. Xac dinh do lap
lai bang cach tinh RSD gia tri cac lan dinh lugng.

- P06 chinh xéc trung gian: Tién hanh twong tu d6 lap lai ¢ 3 ngay khac nhau.
Dua theo diém chuan, tinh néng d6 hoat chit co trong cac mau thu. Xac dinh do
lap lai trong ngay, khac ngay bang cach tinh toan do 1éch chuin twong d6i (RSD
%) gitta gia tri cac 1an dinh luong.

Yéu cdu: RSD ham luong cta oxostephanin < 3,7%.
*Do dung

Thém chinh x4c khoang luong dung dich chuan oxostephanin vao mau thi
sao cho tong néng d6 sau khi thém chuin twong tng khoang 80 %, 100 %, 120 %
ndéng d6 dinh lugng oxostephanin trong mau thr.

Tai mdi néng do 1am 3 mau doc lap, tién hanh twong ty nhu mau thtr, phan
tich mau va ghi lai sic ky dd va tinh do thu héi cua 0XO.
Yéu cau: Phan tram tim lai cia oxostephanin & mdi ndong do phai trong khodng
95,0 % — 105,0 %.
* Gioi han phat hién, gioi han dinh luong

Pha lodng dan miu chuan bang dung méi pha mAu, tién hanh phan tich cac
dung dich pha lodng trén. Trén sic ky dd thu duogc, xac dinh dap ung pic (chiéu
cao) tuong (mg voi mdi mirc néng d6. Xac dinh LOD cua phuong phap dua vao
ty 1¢ dap tng so v6i nhidu. Trong d6 LOD la gia tri ndng do ma & d6 co dap g
pic oxostephanin gap khoang 3 1an gi4 tri nhidu dudng nén. LOQ c6 dap tng pic
oxostephanin gip khoang 10 1an gia tri nhiéu duong nén.
2.4.2.3. Pinh lwong oxostephanin trong cdc méu dinh gid sw thay déi ham
lwong theo thoi gian thu hai

Ham lugng oxostephanin dugc tinh theo cong thirc:
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CxVx100
mx (100— x) x 10°

X 100

Ham luong oxostephanin (%) =

VoiS=aC+b
Trong do:

C (ng/ml): Nong d6 oxostephanin trong mau thtr

m (g): Luong can mau tht

X (%): Him am cta mau thi

V (ml): thé tich mau thir

S (mAU.S): dién tich pic

a: d6 déc cua duong chuin

b: giao diém ctia duong chuin véi truc tung
2.4.3. Panh gia tic dung giy doc té bao ciia mdt sé6 hop chit da phéan lap va
budée dau nghién ciru co ché khang ung thw ciia oxostephanin
2.4.3.1. Dinh gid tic dung gdy dc trén mét so dong té bao ung thw ciia mot sé
hop chit di phan lgp

Tir cac chat da chiét xuét, phan 1ap va xac dinh cu tric, tién hanh dénh gia
tac dung gay ddc cua cac hop chit SD1, SD2, SD3, SD4 va SD5 trén nim dong
té bao HeLa, HepG2, OVCAR-8, MCF7, N87. Cac hop chat trén dugc pha trong
dung moi DMSO 0,5% vé6i dai ndng do thir nghiém cua cac hop chat nhu bang
2.1.
Bang 2.1. Dai nong dd thir nghiém ciia cac hop chat

[CuM] Diy nong dd thir (*) [CpM]

Chit thir C1 C2 C3 C4 C5 C6
SD1 (stedieltin A) 239 119,5 | 59,75 | 29,88 | 14,94 7,47
SD2 (stedieltin B) 563 281,5 | 140,75 | 70,38 | 35,19 17,6

SD3 (oxostephanin) 65,5 32,75 | 16,38 8,19 4,1 2,05
SD4 (oxostephanosin) | 156,4 78.2 39,1 19,55 9,8 4,9
SDS5 (oxocrebanin) 187 93,5 46,75 | 23,38 | 11,69 5,85

Tac dung gy doc té bao duge danh gia dya trén anh hudng cua cac hop

chét toi hinh thai té bao va bang phuong phap nhuém MTS [109], [110].

< Ddnh gid anh hwéng ciia cdic hop chit téi hinh thdi té bao
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Nam dong té bao HeLa, HepG2, OVCAR-8, MCF7, N87 dugc bao quan
trong diéu kién Nito 1ong sau khi dugc hoat hoa va nudi cay trong méi trudng co
ban DMEM low glucose (1g Glucose/lit); RPMI - 1640 c6 bd sung 10% FBS, 1%
Penicillin/ streptomycin trong diéu kién 37°C, 5% COs..

Sau 24h nudi cdy, quan sat dudi kinh hién vi cho thiy té bao bam dinh tét,
khoé manh, chiém 40-50% bé mait dia nudi céy. Theo doi, cham soc, thay moi
truong 2 ngay mot 1an, c6 thé céy chuyén khi mat do da dé tién hanh thi nghiém.

Pé dinh tinh mirc do anh hudng cua cac hop chét 1én timg dong té bao, sau
48h w1 thudc thyc hién quan sat dudi kinh hién vi soi ngugc, ghi lai hinh anh, hinh

thai té bao & cac thi nghiém ciing nhu d6i chimg dé so sanh két qua thu duoc.
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Hinh 2.2. Cac dong té bao ung thw (a) MCF7, (b) HeLa, (c) OVCAR-S8,
(d) N87, (e) HepG2 sau 48h nudi cdy
< Ddnh gid tic dung gdy djc té bao bang phwong phdp nhuém MTS

* Nguyén tic

Phuong phép thir hoat tinh gy doc té bao ung thu in vitro duge Vién Ung
thu Qudc gia Hoa Ky (National Cancer Institute — NCI) xac nhan 1a phép thir do
doc té bao chuan nham sang loc, phat hién cac chét co kha ning kim ham su phat
trién hodc diét t& bao ung thu ¢ diéu kién in vitro. Phép thir nay duogc thyc hién
theo phuong phéap ciia Monks (1991) [111], [112].

MTS (3 - (4,5-dimethylthiazol-2-yl) — 5 - (3-carboxymethoxyphenyl) — 2 -
(4-sulfophenyl) - 2H - tetrazolium) khi c6 mat PMS (phenazine methosulfate)
duoc mot loai enzym trong ty thé ciia té bao song chuyén hoa tao ra mot san pham
formazan tan trong mdi trudng nudi cdy té bao, hap thy anh sang tdi da & budc
song 490-500 nm trong dém PBS. Ham lugng cua chét tao ra ty 1€ thuan voi )
luong té bao séng tham gia phan tng, luong formazan dugc dinh luong bing
phuong phap do quang & budc song 490 nm. Phuong phap MTS c6 tinh tién loi

cao do chi can bd sung thang chat vao moéi truong nudi cay t€ bao ma khong can
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bat ky budc rira hay chuin bi ndo khac, han ché dugc cac sai sét chii quan do thao
tac.
* Phwong phap tién hanh thi nghiém

= Phuwrong phdp hoat hod va nhédn nudi cdc dong té bao

- Té bao HeLa, HepG2, OVCAR-8, MCF-7, N87 & trang thai dong lanh

- Ra dong ¢ 37°C sau d6 ly tAm & 1250 rpm/5 phut dé thu can té bao

- Can té bao duoc danh tan trong méi trudng nudi cdy co ban cua té bao
(DMEM low glucose (1g Glucose/lit), RPMI 1640) c6 bd sung 10% FBS, 1%
Penicillin/ streptomycin sao cho kha ning phan tan ctia té bao 14 tot nhat.

- Huyén phu s& dugc chuyén vao dung cu nudi cay (dia nudi cdy dudng
kinh 10cm hodc chai nudi cay 75cm?) ¢6 bd sung thé tich méi truong phu hop véi
mat do té bao va thoi gian thi nghi€ém. Sau do té bao s& duoc phat trién trong tu
am 37°C, 5% COa. Tuy vao ting loai té bao dé s dung dung cu va moi truong
nudi cay phu hop

- Thay méi trudng cho té bao thudng xuyén tir 2-3 ngay mat lan.

- Cay chuyén hodc thu té bao khi mat do té bao dat 60-70% bang Trypsin -
EDTA 1x.

- X4c dinh sb luong té bao bang budng dém té bao Neubauer, Dic.

= Phuwrong phdp thir déc tinh té bao MTS

Pé thir doc tinh cua cac chat trén dong té bao ung thu, nghién ciru sir dung
bd kit CellTiter 96® AQueous Non-Radioactive Cell Proliferation Assay cua hang
Promega (goi tit 1a phwong phap MTS).

- Chuén bj té bao: Khi té bao khoé manh moc khoang 60-70% dia hodc chai
nudi cay. Thu té bao bang Trypsin-EDTA. Dung pipet da kénh dé nap té bao vao
trong cac giéng ctia dia nudi cay 96 giéng v6i nong d6 5.000 t& bao/180 pl moi
truong nudi cdy, quan sat kiém tra dudi KHV déo chiéu. Sau d6 1 trong 37°C, 5%
CO: cho té bao 6n dinh trong 24h trudc khi tién hanh thir thude.

- U véi thude thir: Cho mau thir vao cac giéng véi dai nong do thi nghiém,
mdi ndng do duge giam tir ¥ ndng do trude nod.

Nong d6 thi nghiém dugc tinh toan pht hop véi diéu kién thir nghiém. G
nhe vao thanh dia cho thudc phan b déu r6i rdi  trong 48h & trong ti 4m 37°C,
5% CO..
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- Nhuom MTS: Sau 48h, thém 20ul dung dich nhuém MTS. GO nhe dia va
1 trong 4h & 37°C, 5% COz. O bude ndy, dung dich can duoc boc kin dé tranh anh
sang.

- Po mat d6 quang hoc cia dung dich trong giéng bang may Elisa
SpectraMAX Plus 384 & budc song 490 nm.

Dua vao gia tri mat d6 quang hoc, xac dinh duoc % gy doc té bao ciia mau
thir (A), tir 46 danh gia duoc d6 doc dbi véi té bao cua hop chit. A duoc tinh theo

cong thuec:
T
A(%)=(1-V—H)x 100

Vu: gid tri trung binh ciia mdt dé quang hoc & cdc giéng thir véi dung méi pha
thuébe.
T: gid tri trung binh ciia mdt do quang hoc & cdc giéng thir véi thudc.

Néu A = 50% c6 nghia 13 thudc ¢ tac dung gy doc va lam chét 50% té
bao. Nong do thudc ma tai d6 gia tri A dat 50% goi 1a lidu gay chét 50% té bao,
ky hiéu 1a ICso. Day 1a gia tri dé danh gia doc tinh cua thude dbi voi té bao.

* Chi tiéu nghién ciru

- Céc chi tiéu vé hoat hod va nhan nudi t& bao: moi truong nudi ciy, didu
kién nuoi1 céy, hinh thai cac dong té bao, kha nang bam dinh ctua té bao, mat do té
bao.

- Chi tiéu vé tac dung giy doc cua cac hop chét: hinh thai cac dong té bao
& cac nong d6 chat thir khac nhau.

- Chi tiéu vé do mat do quang hoc: néng doé formazan trong cac giéng.

* Xir Iy s6 liéu

Céc thi nghiém danh gia tac dung doc té bao dugc thuc hién it nhat 2 1an va
ldy gi4 trj trung binh. Phén tich sb liéu, xay dung d6 thi, ty 1& % té bao sdng (A%)
tuong tmg v4i cac ndng do va gia tri ICso ctia tirng chat dugc thuc hién trén phan
mém Microsoft Excel 2016.
2.4.3.2. Nghién ciru co ché tic dung gdy djc té bao ciia oxostephanin

% Co ché tic dung gdy déc trén dong té bao OVCAR-8

Co ché tac dung gdy doc cua oxostephanin trén dong té bao OVCAR-8

duoc so sanh vdi tdc dung cua VX-680 stir dung cac phuong phap sau:
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* Phwong phap theo doi té bao theo thoi gian thuc trén hé thong xCelligence
[113]

- Nguyén tac

Trudc day, viée do kha ning ting sinh hay su chét cua té bao dudi tac dong
ctia thudc thtr chi thé hién duge & mot thoi diém nhat dinh. Mot cong nghé moi
da duoc phat trién do Roche Applied Science két hop vdi ACEA Biosciences, cho
phép kiém tra té bao theo thoi gian, str dung dia nudi cay té bao chuyén dung. Hé
théng may xCELLigence c6 thé do va dinh lugng kha ning bam day dia, sy sinh
truong, cling nhu su chét cua té bao, hay bat ky mot sy thay d6i ndao vé tinh chat,
tir 46 dua ra d6 thi biéu dién chi s6 té bao (CI — cell index) theo thoi gian. Thiét
bi trung tdm cua hé théng xCELLigence 1a mang ludi cam bién dién gan ¢ duéi
day cua dia 96 giéng (E-plate 96). Viéc do dién trd cia nhimg dién cuc cam bién
nay cho phép phat hién va theo doi nhitng thay d6i ciia té bao trén dién cuc do.
Kha ning song, sé lugng, hinh thai va d6 bam dinh cua té bao, tat ca déu anh
hudng dén dién tré cua dién cuc. Ngoai ra, gia tri dién trd con phu thudc vao dién
tich bam cta té bao 1én dién cyuc. S6 lwong té bao cang 16n, té bao bam cang khoe,
cang trai dai ra bé mit dia thi gia tri dién tré cang cao.

- Tién hanh

Thir nghiém ting sinh duoc thuc hién bang cach st dung hé théng thong
minh (ACEA Biosciences; Agilent Technologies, Inc.). Moéi truong (100
nl/giéng) dugc thém vao mdi 96 giéng cua dia E (ACEA Biosciences; Agilent
Technologies, Inc.) dé doc nén trong 15 phit. Trong khi cho doi, cac té bao duoc
tiép tuc nudi trong moi truong, va huyén phu té bao 80 pl duoc thém vao dé tao
ra mat d6 té bao 1a 3x10° t& bao/180 pl/ giéng. Sau khi u trong 30 phut ¢ nhiét do
phong, dia E dugc dit vao tram RTCA SP trong ti 4m. Sau 24 gio, cac té bao
duoc xu ly b::ing oxostephanin (125, 25, 5, 1 va 0,2 uM) va VX-680 (Vertex va
Merck; 25, 5, 1, 0,2 va 0,04 uM). Sy tdng sinh té bao theo thoi gian thuc duoc
theo déi trong khoang thoi gian 30 phit tir thoi diém cay cho dén khi két thic thi
nghiém véi tong thoi gian > 200 h. Pién tré duge do bang phan mém tich hop
RTCA cuia hé thong xcELLigence dudi dang mot tham sb khong thir nguyén goi
1a chi sd té bao (C).

- Chi ti€u nghién ctru
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Gia trj CI chuan hoa dugc str dung dé danh gia kha ning séng sot (sb lugng,
hinh thai té bao) dé 14y gia tri ICso, thoi gian nhan d6i cua té bao.
* Phwong phap mién dich huynh quang

- Tién hanh

Céc té bao duogc nudi trén cac tim coverglass trong 24 gio trude khi duoc
xtr 1y bang oxostephanin (5 uM) hodc VX-680 (0,2 uM) c6 hoic khéng co
paclitaxel (0,035 uM; Millipore, Sigma) va @ trong 15 gid trong ta 4m & 37°C voi
5% COa. Paclitaxel dugc str dung dé déng bo hoa céc té bao véi pha M trong chu
ky té bao, nham thu duoc cac té bao dang phan chia.

Sau d0, cac té bao duogc cb dinh bing paraformaldehyd 4% va sucrose 2%
trong 15 phat & 37°C, duoc lam thAm bang cach duc mang véi 0,2% Triton X-100
trong 10 phut, sir dung BSA 5 mg/ml dé che phu céc lién két khong dic hiéu va
boc 16 cac lien két dac hiéu trén té bao (budc nay thuc hién trong 15 phit ¢ nhiét
d6 phong). U miu té bao v&i khang thé so cip, 1a khang thé tho da dong khéng
histon H3 phosphoryl hoa tai Ser10 (ab183626, Abcam), & do pha loang 1: 500
trong 2 gid & nhiét do phong, boc bac tranh 4nh sang. RAb H3PS10 s& gin dic
hiéu v&i vi tri histone H3 bi phosphoryl héa trong té bao. Aurora B dugc phat hién
bang cach sir dung khang thé don dong ctia chudt (36-5200, Invitrogen; Thermo
Fisher Scientific, Inc.), & dd pha loang 1: 250. Nhuom DNA v6i 5 pg/ml Hoechst
33342 (Invitrogen; Thermo Fisher Scientific, Inc.) hodc propidium iodide 2 pg/ml
(PI; Thermo Fisher Scientific, Inc.), tranh sang. Hinh anh dugc thu thap bang kinh
hién vi huynh quang quét Laser ZEISS 510 (LSM) véi vat kinh 40X hodc 63X
(carl Zeiss AG).

DPé danh gia anh huong cua chét thir 1én sy dinh vi sai cua Aurora kinase B
trén NST, té bao duoc su dung la HeLa biéu hién 6n dinh Aurora kinase B (Aurora
B-GFP), cac té bao duoc nudi cdy trén coverglass Lab-Tek (Nalge Nunc
International). Sau 24 gid str dung cac hop chit & ndng d6 oxostephanin (5 uM)
hoic VX-680 (0,2 uM), céc té bao duoc quan sat thdy ma khong can cd dinh.

Véi kiém tra hinh thai nhan té bao, cc té bao dugc u véi oxostephanin (5
uM) hodc VX-680 (0,2 pM) trong 48 gid. Sau dé, cac té bao dugc c¢d dinh bing
paraformaldehyd 4% va sucrose 2% trong 15 phat ¢ 37°C, duoc thdm véi 0,2%
Triton X-100 trong 10 phat va nhuém bang 5 pg/ml Hoechst 33342. Sau khi
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trong 15 phut, cac té bao dugc dugc thu thap, rira bang nuéc mudi dém photphat
(PBS; Millipore, Sigma), va quan sat bang kinh hién vi LSM. Hinh anh dugc phan
tich bang LSM Image Browser (Carl Zeiss AG).

- Chi ti€u nghién ctru

Tin hiéu huynh quang duoc phan tich dé danh gia anh huong 1én hinh thai
va thé tich nhan té bao OVCAR-8 sau khi duoc xtr Iy bang oxostephanin va VX-
680, so sanh v&i d6i ching.

Su biéu hién va hoat dong ctia Aurora kinase trong té bao OVCAR-8 sau
khi u véi thude thir duoc danh gia thong qua sy diéu hoa qua trinh phosphoryl hoa
protein histone H3 ¢ serine 10 (H3S10ph). Trong dé sy dinh vi sai ciia Aurora
kinase B trén NST ¢ té bao nguyén phan duoc danh gia thong qua tin hiéu huynh
quang trén té bao HeLa biéu hién 6n dinh Aurora kinase B.

* Qua trinh chét theo chwong trinh apoptosis

- Nguyén tac:

Annexin-V 1a mét protein lién két phospholipid va n6 lién két dic biét véi
cac phan tir phosphatidyl-serine tich dién am tiép xuc trén bé mit cia té bao
apoptotic. Té bao dwong tinh v&i Annexin-V khi c6 su biéu hién ciia cic phan tir
phosphatidyl-serine trén bé mit té bao 1a ddu hiéu ctia qua trinh apoptosis va dugc
danh gia thong qua hinh anh mién dich huynh quang.

- Tién hanh

Thr nghiém apoptosis dugc thuc hién bang cach st dung kit apoptosis
Alexa Fluor 488 Annexin V (Invitrogen; Thermo Fisher Scientific, Inc.). Sau khi
xtr 1y cac té bao véi 5 uM oxostephanin hodc 0,2 pM VX-680 trong 48 gio, cac té
bao duge thu hoach va chuén bi cho phan tich apoptosis.

Cac té bao dugc ria sach bang PBS, sau d6 dugc phan tan trong dém lién
két Annexin dé c6 dugc mat @6 10° té bao/ml. Sau dé, dung dich té bao dugc @
voi 5 pl Alexa Fluor® 488-Annexin V va 100 pl PI trong 15 phut ¢ nhi¢t do
phong. Sau do, 400 ul dém lién két Annexin dugc tron nhe nhang vao dung dich
va dung dich t& bao duoc phan tich trén Hé théng FAcS Canto II (BD
Biosciences). Pé c6 hinh anh biéu hién cta dau hiéu apoptotic, sau 24 gio xir Iy
v6i cac hop chit, cac té bao duoc 0 voi Alexa Fluor® 488-Annexin V trong 30
phut va dugc quan sat dudi kinh hién vi LSM.
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- Chi ti€u nghién ctru

Sy biéu hién cta phén tir phosphatidyl-serine trén bé mit té bao va ty 18 té
bao dugce xir 1y v6i thude thir dwong tinh voi Annexin-V, so sanh véi d6i chung.
* Phan tich khéi u da bao

- Tién hanh

Céc khdi u da bao hinh cau cia OVCAR-8 dugc tao ra bang phuong phap
tha treo nhu d3 mé ta trong cong bd trude day [114]. Tong cong 15 pl mdi trudng
chtra 5x10° t& bao di dugc thém vao mdi vong tron trén nap ngugc cua dia 96
giéng dé tao ra mot hinh cau. Sau d6 Gp nguoc nip 1én dia da phu agarose 1,5%
(w/v) vO triung chira 200 pl méi trudng hoan chinh. Sau 48 gid @ trong budng duoc
lam 4m vé&i 5% CO2 & 37°C, cac khéi u duge chuyén tir ndp vao timg giéng cua
dia phu agarose va tiép tuc dugc nudi cay trong DMEM (Gibco; Thermo Fisher
Scientific, Inc.) ¢6 bo sung FBS 10 % (Gibco; Thermo Fisher Scientific, Inc.).

Cac khdi u duoc xir 1y bang oxostephanin trong hai diéu kién: i) Hop chét
duoc thém vao ché phém té bao trude khi thuc hién tha treo; va 11) hop chét duoc
thém vao sau khi chuyén cac khdi u di hinh thanh vao giéng nuéi cdy. Hai nong
d6 oxostephanin ¢ 5 va 1 uM duoc st dung trong ca hai diéu kién. Hinh anh thu
duoc bang kinh hién vi Axiovert 40CFL (Carl Zeiss AG) voi may anh Powershot
G9. Nhirng hinh anh nay duogc phan tich bang phan mém Axio phién ban 4.5 (Carl
Zeiss AG) dé xac dinh duong kinh khéi u.

Thé tich xap xi (V) ctia mdi khdi u duoc tinh nhu sau:

V= (4/3) x m x (D1/2) x (D2/2)?

Trong d6 D1 va D2 lan luot 1a dudng kinh dai nhat va ngin nhat [115].

- Chi ti€u nghién ctru

Kha nang hinh thanh, thé tich, hinh thai va tinh chét caa khéi u hinh thanh
khi c¢6 sy hién dién cua thudc thtr, so sanh voi ddi ching.
* Tach chiét RNA va phién ma nguoc - PCR dinh lwgng (RT-qPCR)

- Tién hanh

RNA tong s6 duoc chiét xuét tir cac dong té bao bang bo kit RNeasy Mini
(Qiagen GmbH) theo huéng din ctia nha san xuét. Téng cong 1 pg RNA tong sb
tir mbi mau duoc chuyén doi thanh cDNA bang cach sir dung bo tong hop M-
MLV cDNA (Enzynomics, Inc.). Phan tng dugc thuc hién ¢ 25°C trong 10 phut,
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42°C trong 60 phut, 95°C trong 5 phut va duoc git & 4°C trén may tuan hoan nhiét
SimpliAmpTM (Applied Biosystems; Thermo Fisher Scientific, Inc.). Cac san
pham cDNA tir mdi miu duoc sir dung dé thuc hién qPCR. Tong cong 1 ul cDNA
pha lodng nam lan duoc sir dung cho qPCR va thude thir duoc tron véi PCR sau
d6 st dung bd kit SensiFAST SYBR® Lo-ROX (Bioline Pty Ltd, Meridian

Bioscience, Inc.). Cac doan mdi duge st dung duoc liét ké trong Bang 2.2.

Bang 2.2. Trinh tw ciac mdi dic hiéu dwge sit dung cho RT-qPCR

Kich
Gen S6 higu Trinh tw moi thuée | TLTK
(bp)
Aurora | NM_198433.3 Fw 5'-TTccAGGAGGAccAcTcTcTGT-3' 69 [116]
A Rv 5'-TGcATccGAccTTcAA TcATT-3'
Aurora | NM_001313950.2 | Fw 5'-cGcAGAGAGATcGAAATccAG-3' 85 [117]
B Rv 5'-AGATccTecTccGGTcATAAAA-3!
VEGF | NM _001025366.3 | Fw 5'-AGGAGGAGGGcAGAATcATcAc-3' 90 [118]
Rv 5'-ATGTccAccAGGGTcTcGATTG-3'
B-actin | NM _001101.5 Fw 5'-AcAGAGccTceGecTTTG-3' 110 [119]
Rv 5'-ccTTGcAcATGeccGGAG-3'

Fw: forward; Rv: reverse

B-actin mRNA duoc st dung nhu mdt gen kiém soat ndi bo dé chuan hoa
dir liéu. RT-qPCR duoc thuc hién cho 1an kich hoat dau tién & 95°C trong 20 giay,
tiép theo 1a 40 chu ky ¢ 95°C trong 10 gidy, 63°C trong 30 gidy va 70°C trong 1
gidy. Pudng cong ndng chiy dugc phén tich bang cach str dung cai dit mic dinh
cua thiét bi. Cac xét nghiém duoc thuc hién ba lan trén hé théng Light Cycle® 96
(chan doan Roche). Phuong phap DDCq [120] duoc st dung dé dinh lugng biéu
hién mRNA.

- Chi ti€u nghién ctru

Anh hudng cia oxostephanin 1én sy biéu hién cta Aurora kinase A va
Aurora kinase B & mirc 30 mRNA trén dong t& bao OVCAR-8.

Ngoai ra phuong phap ndy ciing duoc dung dé danh gia anh hudng cua
oxostephanin 1én su biéu hién ctia Aurora kinase A va Aurora kinase B & murc do

mRNA trén cic dong té bao thuong trong thi nghiém tiép theo.
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% Tdc dung ciia oxostephanin trén cdc dong té bao thuwong

Oxostephanin tiép tuc duoc nghién ciru trén cac dong té bao khong ung thu
dé danh gia hop chét nay c6 hay khong c6 kha ning gay doc trén cac dong té bao
nay, néu co thi co ché gay doc ra sao, kha niang gy doc d6 co lién quan gi dén tac
dung khang ung thu ctia hop chat khong. Nghién ctru duge tién hanh trén cac té
bao ndi mé tinh mach rén ngudi (WUVECS), té bao gbe trung méd cd ngudn gde tir
day ron (UC-MSCs) va té bao nguyén bao soi da ctia ngudi (hFBs) st dung céc
phuong phap sau:

* Thir nghiém kha ning song ciia té bao

- Nguyén tic

Kha ning sdng cua cic té bao hUVECs, UC-MSCs, hFBs dudi anh huong
ctia oxostephanin duogc dénh gia bang cach str dung xét nghiém sulforhodamine
B (SRB). Phép thir SRB dugc phat trién bai Philip Skehan va cong sy nam 1990
dé danh gia doc tinh cta chat nghién ctru va kha niang phat trién cia té bao trong
tmg dyung sang loc thudc & qui mé 16n [121]. Nguyén tic cta phép thi 1a kha niang
nhuém mau cua SRB 1én protein, SRB nhudém bang cich pha v& mang té bao,
nhitng manh vo té bao khong bi nhudém, do d6 khong anh hudng dén s liéu thuc
nghiém.

Phuong phap SRB duya trén kha niang lién két tinh dién va sy phu thudc vao
pH cua cac du luong amino acid cua cac protein. Dudi cac diéu kién mai trudng
acid nhe, SRB lién két véi cac du lugng amino acid trén cac protein cua cac té
bao dd duoc cb dinh bang trichloroacetic acid (TCA) va sir dung base yéu nhu
Tris-base dé hoa tan va do mat do quang cua dich chiét tir t& bao dé dinh luong.

- Tién hanh

Céc té bao duoc nhan nudi voi mat do 3x10° té bao/giéng trong cac dia 96
giéng va duoc U v6i oxostephanin trong 24, 48 va 72 gid & cac nong do khac nhau
pha loang 5 lan tir néng do tir mirc cao nhat 1a 25 d¢én 5, 1, 0,2 va 0,04 uM. Sau
d6, méi truong duge loai bo, va cac té bao duoc nhudm vai SRB 4% (Millipore,
Sigma) trong 10 phat ¢ nhiét d6 phong sau khi ¢6 dinh véi TCA 10% (Millipore,
Sigma) trong 1 gid & 4°C. B¢ hap thu duge do & bude song 540 nm bang dau doc
vi tim (BioTech Power Wave XS; BioTek Instruments, Inc.).

- Chi ti€u nghién ctru
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Anh huodng ctia oxostephanin 1én kha ning séng sot cua té bao tir d6 xac
dinh gia tri ICso.
* Thir nghiém hinh thanh khuén lac

- Tién hanh

Céc té bao hUVECs va hFBs duoc cay vao dia sau giéng & mat do 1x10° té
bao/giéng va duoc xtr Iy bang oxostephanin & bén néng d6 khac nhau (25, 5, 1 va
0,2 uM) trong 24 gid. Mdi truong duge lam mdi, va cac té bao sau d6 duoc U
trong ti 4m duoc 1lam 4m véi 5% CO, & 37°C trong 10 ngay nita. Sau do, cac té
bao duoc nhudm bang Giemsa (Millipore, Sigma) trong 5 phut ¢ nhiét do phong
sau khi ¢d dinh voi metanol 70% trong 10 phét & nhiét d6 phong. Su hinh thanh
céc don vi khuan lac cta té bao noéi mé (CFU-ECs) va nguyén bao sgi (CFU - Fs)
da duoc quan sat, chup anh va dém bang kinh hién vi dao nguoc Axiovert 40 (Carl
Zeiss AG) (d6 phong dai x4). S6 luong khuén lac dugc xac dinh trén 1.000 té bao
lac cdy chuyén.

- Chi ti€u nghién ctru

Sb luong khuan lac duoc tao thanh, mat d6 té bao/ khuan lac sau khi xur ly
bang oxostephanin dugc xac dinh va so sanh véi ddi chimg.
* Phan tich su tiét cAc yéu to ting trwéng bing thir nghiém Luminex

- Tién hanh

Nghién ctru st dung thir nghiém Luminex vé&i xét nghiém mién dich da
nang ProcartaPlexTM (Human Custom ProcartaPlex 4-Plex kit; Thermo Fisher
Scientific, Inc.). Méi trudng duy tri duoc chuan bi bang cach nudi ciy té bao dén
90% trong mdi truong thich hop ma khong can bd sung hoic bo sung FBS trong
48 gi0. Moi truong duy tri sau dé dugc thu thap va gitt trong da trudce khi su dung.
Thudc thir va quy trinh duge xir 1y theo huéng din cia nha san xuat. Cac tin hiéu
phat quang cua céc yéu td tang trudng dugc phat hién bang cach sir dung hé théng
LuminexTM 100/200TM dugc trang bi phan mém xPONENT 3.1 (Luminex co.,
Ltd).

- Chi ti€u nghién ctru

S6 luong va ndng do cac yéu t tang truong gdm VEGF-A, FGF-2 va HGF
duoc tiét ra tir cac té bao hUVECS va hFBs, so sanh véi ddi ching.
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* Thir nghiém chira lanh vét thwong

- Tién hanh

Kha ning chira lanh (1am lién) vét thwong c6 mdi quan hé chit ché voi kha
ning di chuyén cua té bao. Cac té bao hUVECs va hFBs duoc nudi cdy trong moi
trudng twong Ung ting trudng té bao néi mé EGM-2-2 Bulletkit (Lonza
Bioscience) va DMEM/F12 (Gibco; Thermo Fisher Scientific, Inc.) dugc bd sung
FBS 10% dé dat dén hdn hop hoan chinh trong cac dia 24 giéng. Sau d6, cac té
bao duge bd sung mitomycin C (5 pg/ml) dé tc ché su ting sinh cia té bao. Tiép
theo, cac té bao dugc nudi cdy trong moi trudng khong co huyét thanh trong 24
i (WUVECs) va 48 gid (hFBs). Céac vét thuong dugce tao ra bang cach sir dung
may nao té bao SPLScar (SPL Life Sciences co., Ltd.), va cac té bao ndi duoc loai
b6 bang cach rira giéng hai lan voi PBS. Oxostephanin duge u véi cac té bao o ba
noéng d6 25, 5 va 1 uM trong 24 gid (WUVECs) va 48 gio (hFBs). Hinh anh duoc
chup sau mdi 6 gio (kinh hién vi nguge Olympus IX73, Olympus) tir cac vét
thuong dugc tao ra. Kha niang di chuyén cua té bao duoc phan tich bang phan
mém ImagelJ (phién ban 1.53e, Vién Y té Qudc gia).

- Chi ti€u nghién ctru

Hinh anh vé su di chuyén cta t& bao vé phia vét thuong va kha ning che
pha vét thuong sau thoi gian di chuyén cia cac té bao thir nghiém (ty 1& % che
phu), so sanh voi ddi ching.
* Thir nghiém hinh thanh mach

- Tién hanh

Thir nghiém hinh thanh mach duoc thuc hién bﬁng kit Angiogenesis Assay
(ab204726, Abcam). Dung dich nén ngoai bao (Matrigel, duoc cung cip kém theo
b kit, Abcam) dugc thém vao dia 96 giéng va u trong 1 gid & 37°C dé cho phép
dung dich tao thanh gel. \UVECs dugc cay ¢ 1,5x10* té bao/giéng (ba lan lap lai
mdi nhom) trén gel va dugc @ voi oxostephanin ¢ hai nong do 5 va 1 uM. Déi véi
cac giéng kiém soat nén, khong co6 Matrigel duoc thém vao. Suramin (duoc cung
cép kém theo bd dung cu, Abcam) dugc sir dung nhu mot chat kiém soét trc ché
su hinh thanh mach. Sau 8 gid t & 37°C trong ta 4m, su hinh thanh dng dugc kiém
tra bang kinh hién vi dao ngugc.

- Chi ti€u nghién ctru

59



Tong chiéu dai mach, s6 diém phan nhanh (s6 diém nbi), tong chiéu dai
mach nhanh va chiéu dai ng trung binh duoc phan tich bang phan mém Wimasis
(Phién ban web, wimasis.com).

* Xir 1y s6 liéu nghién ciru

- Péi v6i cac dir kién khong sir dung dugc phuong phap théng ké: sir dung
phuong phap mo ta.

- Phén tich théng ké: cac phan tich thdng ké dugc thuc hién bang phan mém
R phién ban 3.4.4. Su khac biét gitta cdc nhom duoc danh gia bang cach sir dung
t-test khong ghép doi, two-way ANOVA va Tukey's HSD test. Gié tri P < 0,05
dugce coi 1a biéu thi su khac biét co y nghia théng ké. Cac dir liéu dugc trinh bay
dudi dang gid tri trung binh + SD.
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CHUONG 3. KET QUA NGHIEN CUU

3.1. CHIET XUAT, PHAN LAP VA XAC PINH CAU TRUC CUA MOT SO
HQP CHAT TU THAN LA CAY CU DOM

3.1.1. Chiét xuat, phan ldp mt s6 hop chat tir than 14 ciy cii dom

3.1.1.1. Chiét xudt

Duoc liéu than 14 cay Ca dom khé (7 kg) dugc nghién nho va chiét ngdm
v6i methanol & nhiét d6 phong 3 1an x 3 ngay, voi ty 1& dugc liéu/ dung moi = 1/7.
Loc, gop dich chiét va cit thu hdi dung méi dudi ap sut giam thu duge 680 g cao
methanol.

Hoa tan cin methanol véi 2.5 lit dung dich HC1 10% sau d6 chiét 1ong -
1ong véi ethyl acetat 3 1an x 3 lit/ 1an. Gop cac dich chiét va cét loai dung moi
dudi ap suat giam thu duoc cin ethyl acetat khong chua alcaloid (SDE-I). Phan
dich con lai dugc trung hoa bang NaOH dén dung dich c6 pH 10. Sau d6 tiép tuc
chiét 16ng - 10ng voi ethyl acetat 3 1an x 3 it/ 1an. Gop céc dich chiét va cat loai
dung méi dudi ap suat giam thu duoc can 65 g can ethyl acetat chira 16p chat
alcaloid (SDE-II).
3.1.1.2. Phén ldp va tinh ché

Phén tach cdn SDE-II (65 g) bang sic ky cot silica gel voi hé dung méi rira
giai gradient dichloromethan/methanol (100% dichloromethan — 100%
methanol) thu dugc 5 phan doan (SDE1 - SDES5). Phan tach phan doan SDEI (3,0
g) bang sic ky cot silica gel véi hé dung moi rira giai n-hexan/aceton (10/1, v/v)
thu duoc phan doan SDE1.2. Phan 1ap phan doan SDE1.2 (1,50 g) bang sic ky
cot silica gel voi hé dung moi dichloromethan/ethyl acetat (80/1, v/v) thu dugc 2
hop chat SD6 (13,2 mg) va SD8 (8,8 mg).

Phén tach phan doan SDE2 (5,1 g) bang sic ky cot silica gel voi hé dung
moi rira gidi dichloromethan/aceton (50/1, v/v) thu dugc phan doan SDE2.5. Phan
1ap phan doan SDE2.5 (2,8 g) bang sic ky cot silica gel voi hé dung mdi rira giai
dichloromethan/ethyl acetat (80/1, v/v) thu duoc hop chat SD7 (2052 mg) va phan
doan SDE2.5.2. Hop chat SD9 (3,9 mg) thu dugc tir phan doan SDE2.5.2 (160,3
mg) bang sic ky cot silica gel voi hé dung méi rira giai dichloromethan/methanol
(80/1, v/v).
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Phén tach phan doan SDE3 (4,6 g) bang sic ky cot silica gel voi hé dung
moi rira giai dichloromethan/methanol (80/1, v/v) thu dugc phan doan SDE3.1.
Tiép tuc phan tach phan doan SDE3.1 (1,5 g) bang sic ky cot silica gel v4i hé
dung moéi rira gidi dichloromethan/aceton (18/1, v/v) thu dugc phan doan
SDE3.1.16 (600 mg) va phan doan nay duoc phan lap bang sic ky cot pha dao
RP-Cis v6i hé dung méi rira giai methanol/nudce (2/1, v/v) thu duge hop chat SD1
(21,0 mg).

Phén tach phan doan SDE4 (7,3 g) bang sic ky cot silica gel v6i hé dung
moi dichloromethan/methanol (80/1, v/v) thu dugc 2 phan doan SDE4.6 va
SDE4.12. Tiép tuc phan tach phan doan SDE4.6 (1,2 g) bang sic ky cot pha
thuong voi hé dung moi dichloromethan/aceton/methanol (30/1/0,05, v/v/v), sau
do su dung sdc ky c6t Sephadex voi hé dung moi dichloromethan/methanol (1/1,
v/v) thu duoc 2 hop chat SD3 (8,6 mg) va SD4 (3,9 mg). Phan lap phan doan
SDE4.12 (801,2 mg) bang sic ky cot pha thuwong v6i hé dung méi
dichloromethan/methanol (80/1, v/v) thu dugc hop chat SD5 (3,5 mg).

Phén tach phan doan SDES5 (8,9 g) bang sic ky cot silica gel voi dung moi
rira giai dichloromethan/methanol (20/1, v/v) thu dugc hai phan doan SDES.9 va
SDES5.11. Phén 1ap phan doan SDE5.9 (410,7 mg) bang sic ky c¢o pha dao véi hé
dung méi rira giai methanol/nude (2/3, v/v) thu duge hop chat SD10 (40,0 mg).
Tién hanh sic ky cot twong tu dbi véi phan doan SDES.11 (1,2 g) thu dugc hop
chat SD2 (8,5 mg) va SD11 (25,0 mg).

Qua trinh chiét xuat, phan lap cac hop chat tir than 14 cay ci dom dugc tom
tat trong hinh 3.1.

3.1.2. Xé4c dinh céu tric héa hoc ciia cac hop chit phin lap dwoc
3.1.2.1. Hop chit SD1 (chit mdi)

Hop chat SD1 phan 1ap duoc tir phan doan SDE3.1.16.

Cam quan: dang chét bot, mau nau do.

Cong thirc phan tir ctia SD1 duoc xac dinh 1a C1oHisNOg dua trén phd khoi
phan giai cao HR-QTOF-MS véi su xuat hién pic ion gia phén ti tai m/z 354,0979
[M + H]" (gia tri 1y thuyét cho C19H1sNOs" 13 354,0977), twong tng véi chi sd bat
bdo hoa 1a 13. Phd '"H-NMR (500 MHz, DMSO-ds) va *C-NMR (125 MHz,
DMSO-ds): Xem bang 3.1.
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SDE1

| Stephania dielsiana Y.C.Wu (7 kg) |

+ 50 L Methanol X 3 ngay X 3 lin

Cin methanol (680 g)

+2,5L dd HC110% (pH = 4)
+3 L Ethyl acetat x 4 lan

N
DD HCl

Nudc

+ dd NaOH 2% (pH = 10)

+ 3 L Ethyl acetat x 4 lan

v
| SDE-II (65 g) |
lDichloromethan/methanol gradient

H: n-hexan

D: dichloromethan
E: ethyl acetat

A: aceton

M: methanol

SDE2

SDE3

SDE4
DM: 80/1 viv
v

SDES
DM 20/1 viv

HA: 10/1 v/v DA: 50/1 viv DM: 80/1 viv 1
SDE1.2 SDE2.5 SDE3.1 |SDE4.6 | [ SDE4.12 | | SDES 9 | SDES 11
DE: 80/1 v/v DE: 80/1 viv DA: 18/1 viv DAM: DM: 80/1 viv YMC RP18,
T 3 30/1/0.05 viviv ' M/W: 2/3 viv
Sp7 ||SDE2.5.2| [SDE3.1.16] [SDE4.6.5] SD5 SD10 YMCRPIS,
M/W: 2/3 viv
(2052 mg) Sephades, (3,5 mg) (40,0 mg)
YMC RP18, DM: 1/1 viv
DM: 80/1 viv M/W: 2/1 viv
b b ] V]
SDS8 SD6 SD9 SD1 SD3 SD4 SD11 SD2
(8,8 mg) | |(13,2 mg) (3,9 mg) (21,0 mg) (8,6 mg) (3,9 mg) (25,0 mg) (8,5 mg)

Hinh 3.1. Tém tit qua trinh chiét xuat, phan 1ap cac hop chat trong than 1 ciy cit dom
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Bang 3.1. S6 liéu phd NMR (6 ppm) ciia SD1 va chét tham khio oxostephanin

Vi tri ou™P o™ oc
1 - 150,0 151,2
2 - 147,5 147,4
3 7,44 s 102,1 102,9
3a 135,5 134,4
4 7,81d (5,5) 121,9 122,9

8,28 d (5,5) 139,9 143,8
6a - 150,2 145,8
6b - 121,1 121,1
7 - 167,0 179,7
7a - 145,0 120,7

- 147,5 160,9
9 7,00 dd (8,0; 1,0) 111,8 112,8
10 6,811 (8,0) 118,1 134,2
11 6,67 dd (8,0; 1,0) 123,7 118,9
11a - 119,3 134,3
11b - 112,7 106,8
12 6,14 /6,15 s 101,9 102,4
7-OCH; 3,14s 51,2 -
8-OCHj3 3,83 s 55,9 55,9

¢ DMSO-ds, ®500 MHz, <125 MHz

*6c cua oxostephanin do trong DMSO-ds [41]

Dit liéu phd 'H va C-NMR cua SD1 c6 nhiéu diém twong dong véi dix
liéu phd ctia oxostephanin trong tai liéu tham khéo [41] cho thdy SD1 ciing c6 cdu
trac bo khung 14 dan xuét cta oxoaporphin (hinh 3.2A). Phd *C-NMR cho thay
su xut hién cua 19 carbon, bao gém 15 carbon vong thom, mot carbon ctia nhom
methoxy gan cao vong thom 8-OCH; (dc 55,9), mot nhém methylendioxy (C-12,
oc 101,9) va mdt nhom methoxy (dc 51,2) cia nhom ester C7=0 (dc 167,0). Tin
hiéu ctia nhom carbonyl & C-7 (dc 179,69) ctia oxostephanin di bi thay thé boi
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mot tin hiéu & 5c 167,0, diéu nay cho thiy c6 su bién dbi & vong C cua khung
oxoaporphin. Két hop véi sy khac nhau ctia chi s bat bdo hoa cta hai hop chét
(oxostephanin: A=14; SD1: A=13) hd tro cho sy md vong C cia khung chit.
Nhom hydroxyl (-OH) dugc xac dinh dya vao tin hi¢u & C-7a (dc 145,0), phu hop
v6i carbon thom bi oxy héa. Thém vao d6, sy xudt hién hai tin hiéu riéng biét cta
hai proton ctia nhom methylenedioxy (du 6,14 va 6,15) & H-12 ciing gop phan
minh chtng cho sy mé vong C. Phd HMQC cho thay su twong tac gitra H-3 (du
7,44) v61i C-3 (oc 102,1), gitta H-4 (ou 7,81, d, J=5,5 Hz) v6i C-4 (dc 121,9), gitra
H-5 (oun 8.28, d, J= 5,5 Hz) va C-5 (Jc 139,9), gitta H-9 (Ju 7,00, dd, J =8,0 Hz,
1,0 Hz) v61 C-9 (6c 111,8), gitta H-10 (ou 6,81, t, J= 8,0 Hz) v61 C-10 (oc 118,1),
gitra H-11 (don 6,67, dd, J = 8,0 Hz, 1,0 Hz) voi C-11 (dc 123,7), gitrta H-12 (du
6,11) v6i C-12 (5c 101,9), giira proton 7-OCH3 (Su 3,14) véi carbon C-7 thé -
OCHj3 (oc 51,2).

Phd '"H-NMR va COSY cho thiy sy xuét hién cua cac hé spin tuong tu
oxostephanin, bao gébm hé spin H-4 (du 7,81)/H-5 (du 8,28), H-9 (du 7,00)/H-10
(61 6,81)/H-11 (0u 6,67), ddng thoi cing v4i mot tin hiéu singlet & du 7,44. Cu
thé hon, phé COSY xuit hién mot s tuong tac gan, xac dinh dugce cac proton
canh nhau nhu H-4 (du 7,81, d, J= 5,5 Hz) twong tac véi H-5 (ou 8,28, d, J=5.5
Hz). Hai proton nay trén lién két d6i c6 cau hinh dang cis do hing sé tuong tac
giita hai proton thap (J= 5,5 Hz). Phd COSY ciing cho thay H-9 (du 7,00, dd, J =
8,0, 1,0 Hz) tuong tac voi H-10 (ou 6,81, t, J = 8,0 Hz) va H-10 tuong tac 1én H-
11 (0n 6,67, dd, J = 8.0, 1,0 Hz) do d6 3 proton nay canh nhau. Vé cac nhom thé
trén hé vong thom, cac nhom thé nhu methylenedioxy (0u 6,14 va 6,15) va
methoxy (dn 3,83) van duoc giit nguyén vi tri trén vong qua cac twong tac HMBC
quan trong, cu thé 1a H-12 (Ju 6,14 va 6,15) /C-1 (dc 150,0), C-2 (dc 147,5) va 8-
OCH; (Ju 3,83) /C-8 (du 147,5). Tuy nhién, sy xuét hién cua tin hiéu methyl tai
0u 3,14 va dc 51,2 cung voi twong tac HMBC ciia 7-OCH3/ C-7 goi y cho su xuat
hién ctia mdt nhoém methyl ester trong cAu trac.

Ngoai ra dir liéu phé 'H-NMR, COSY va HMBC cho thay rang vong A va
B khong thé tao khung quinolin. Gia sir chung tao khung quinolin thi tir "H- NMR
va COSY cho thay rang carbon vi tri 6 13 carbon béc 4 va duoc lién két v6i nhom

thé ester 12 methoxy carboxyl do chi xuét hién tin hiéu tuong tac gitra H-4 (S
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7,81, d, J=5,5) va H-5 (du 8,28, d, J=5,5) trén COSY, cung véi h::ing sb tuong tac
doi J = 5,5 gitra hai proton trén, khong c6 su tuong tac cia proton khac. Cung véi
d6 1a su thiéu hut tin hiéu cta proton gan vdi C-6 (dc 150,2 ppm) trén HSQC.
Pdng thoi sy chuyén dich ctia d6 dich chuyén cua tin hiéu carbon vé truong thap
cling chtng t6 sy xuit hién ctia nhém thé tai C-6 trén *C-NMR. Néu xuét hién
nhom ester gan két v4i vong quinolin & vi tri C-6, thi dong nghia nén tim thay tin
hiéu twong tac dai gitra H-5 va carbon ctia nhém ester, nhung tin hiéu nay lai thiéu
hut trén HMBC. Tat ca diéu nay khiang dinh riang vong A va B tao ra khung
isoquinolin chtr khong phai 1a quinolin.

Dit liéu phd 1D- va 2D-NMR ctia SD1 cho thdy hé théng vong thom cia
khung oxoaporphin di bi thay ddi ¢ vong C, trong khi vong A, B, D van giir
nguyén, cu thé 1a vong C di bi md, va nhoém carbonyl di dugc chuyén thanh nhom
ester ¢ vi tri C-6a va mot nhom methoxy & C-7. Day 1a hop chit méi, 1an dau co
su mo vong tai hai vi tri C-7 va C-7a, cling 1a hop chit m&i 1an dau tién duoc phan
1ap tir tu nhién va duoc dé xuat dat tén 1a Stedieltin A.

Hinh 3.2. A) Céu triic oxoaporphin; B) Ciu triic ciia hop chat SD1;
C) Twong tic HMBC chinh ciia hop chat SD1

3.1.2.2. Hop chit SD2 (chit mdi)

Hop chat SD2 phan 1ap duoc tir phan doan SDE5.11.

Cam quan: dang chat két tinh hinh kim, mau trang.

Cong thire phan tir cia hop chat duoc xac dinh 1a C17H11NO4 dya trén phd
khéi phan giai cao HR-QTOF-MS cho tin hiéu pic ion gia phan tir tai m/z 294,0766
[M+H]* (gia tri 1y thuyét cho C17H12NO4" 13 294,0766), twong tng véi do bat bio
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hoa 13 13. Phd 'H-NMR (500 MHz, CDCl; + MeOD (9/1 v/v) va DMSO-ds) va
BC-NMR (125 MHz, CDCl3+ MeOD (9/1 v/v) va DMSO-ds): Xem bang 3.2.
Bang 3.2. S6 liéu phé NMR (6 ppm) ciia SD2 va chét tham khio oxostephanin

Vi tri ou™® oc™* oc* oc
1 - 152,7 151,7 151,2
2 - 140,8 147,3 147,4
3 6,91 s 101,2 100,6 102,9
3a - 137,3 136,2 134,4
4 7,06 d (6,0) 124,0 123,6 122,9

7,82 d (6,0) 140,2 140,5 143,8
6a - 157,3 156,2 145.8
6b - 112,2 111,0 121,1
7 - - - 179,7
7a - 141,3 140,1 120,7

- 148,1 140,5 160,9
9 6,95 dd (8,0, 1,5) 113,1 113,3 112,8
10 7,10 t (8,0) 115,7 117,5 134,2
11 7,74 dd (8,0, 1,5) 118,6 115,2 118,9
l1a - 118,3 117,4 1343
11b - 110,1 108,2 106,8
12 6,20 s 102,2 102,0 102,4
8-OCHs3 [3,93s 56,3 55,8 55,9

@ CDCl3 + MeOD (9/1 v/v), ®500 MHz, €125 MHz, “DMSO-ds

*6c cua oxostephanin do trong DMSO-ds [41]

Phé 'H-NMR ctia SD2 c6 nhiéu tin hiéu twong déng voi dit liéu phd cua
hop chét oxostephanin trong tai liéu tham khao s [41], bao gom tin hiéu dic trung
cua mot nhém methoxy tai ou 3,93 (3H, s) va cac tin hi¢u proton ¢ cac vong thom
bao gém mot tin hi€u singlet tai ou 6,91(1H, s), hai tin hiéu proton trén lién két
déi tai du 7,06 (1H, d, J = 6,0 Hz) va 7,82 (1H, d, J = 6,0 Hz), lién két d6i nay co
cAu hinh dang cis dua trén hing s twong tic voi gid tri trung binh (J = 6,0 Hz), 3
tin hi€u ctia 3 proton olefinic canh nhau tai du 6,95 (1H, dd, J= 8,0, 1,5Hz)/ 7,10
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(1H, t,J=8,0 Hz)/ 7,74 (1H, dd, J = 8.0, 1.5Hz), mot tin hi¢u ctia nhém methylen
tai o 6,20 (2H, s). Piéu nay cho thdy hop chit SD2 c6 khung chét twong tu
aporphin v&i cic nhoém thé bao gdm nhéom methoxy ¢ C-8 va nhom
methylenedioxy ¢ C-1 va C-2. Gia thuyét nay dugc khang dinh thong qua cac
tuong tac HMBC quan trong cua 8-OCHj3 (du 3,93)/C-8 (dc 148,1) va H-12 (ou
6,20)/C-1 (oc 152,7) va C-2 (oc 140,8).

Tuy nhién, phd *C-NMR va HSQC ctia SD2 cho thdy 17 tin hiéu carbon,
bao gdm mot carbon sp® cia nhom methylen, 15 carbon sp? va mot carbon cua
nhom methoxy. 15 carbon sp? c6 thé dugc cho 1a cia mot lién két doi va 2 vong
benzen co trong cong thic ctia SD2. Trén phd *C-NMR cua SD2 khong c6 tin
hiéu ctia nhoém carbonyl nhu & phd chat tham khao (oxostephanin). Thém vao do,
tin hiéu C-6a va C-7a chuyén dich vé ving truong thap trén phd *C-NMR, goi ¥
cho viéc cac carbon nay co6 lién két véi nguyén tor ¢6 do am dién 16n nhu N hoac
O. Dya trén cong thire phan tir C17H11NO4 va do bat bio hoa A=13, cho thiy rang
khac v&i oxostephanin, hop chat SD2 s& c6 vong C 1a di vong chira mot nguyén
tr oxy. Thém vao d6, phd HMQC cho thiy tuong tac gitta H-9 (51 6,95) véi C-9
(6c 113,1), diéu nay khang dinh chat SD2 khong gin nhom thé -OCHs tai vi tri C-
9 nhu oxostephanin.

Dua trén céc dir liéu trén cho phép két luan ciu trac hoa hoc cia SD2. Hop
chat SD2 1a hop chit mdi, 1an dau tién duogc phan 1ap tir thién nhién va duoc dé
xuat tén 1 Stedieltin B (hinh 3.3).

Hinh 3.3. Céu tric va twong taic HMBC chinh ciia hop chit SD2
3.1.2.3. Hop chit SD3
Hop chat SD3 dugc phan lap dudi dang bot vo dinh hinh mau vang cam.
Ph6 '"H-NMR (500 MHz, DMSO-ds) va *C-NMR (125 MHz, DMSO-ds): Xem
bang 3.3.
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Pho 'H-NMR xuét hién tin hiéu ctia 1 proton olefin singlet tai on 7,43 (1H,
s), 2 proton dang cis tai ou 7,90 (1H, d, J=5,0 Hz) va 8,73 (1H, d, /= 5,0 Hz), 3
proton canh nhau tai éu 7,25 (1H, d, J= 8,0 Hz), 7,73 (1H, t, J= 8,0 Hz) va 8,26
(1H, d, J = 8,0 Hz), 1 nhom dioxymethylen tai ou 6,51 (1H, s), 1 nhém methoxy
dudi dang singlet tai du 3,96 (8-OCH3). Phd *C-NMR két hop phé HSQC cua
SD3 cho thay su c6 mat cta 18 nguyén tir carbon, trong d6 c6 1 carbon
dioxymethylen tai dc 102,5 (C-12), 1 carbon keton tai dc 179,7 (C-7). 15 carbon
con lai thudc vong thom nam trong vung trudong tur dc 102,7 — 160,9. Nhiing
phan tich trén cho thay, SD3 thudc nhom alcaloid.

Bang 3.3. S6 liéu phoé NMR (6 ppm) ciia SD3 va hop chit tham khao

Vi tri ouP Sc* #oc
1 - 151,3 151,2
2 ; 147,5 147 4
3 7,43 (s) 102,7 102,6
3a 134,4 134,5
4 7,90 (d, 5,0) 123,0 122,9
5 8,73 (d, 5,0) 143,8 143,8
6a - 145,8 145,8
6b - 121,1 121,1
7 - 179,7 179,7
7a ; 120,2 120,3

- 160,9 160,9
9 7,25 (d, 8,0) 112,6 112,8
10 7,73 (t, 8,0) 1343 134,2
11 8,26 (d, 8,0) 118,8 118,9
11a ; 134,5 1343
11b ; 106,7 106,8
12 6,42 (s) 102,5 102,4
8-OCH; 3,96 (s) 55,9 55,9

“ DMSO-ds, *500 MHz, €125 MHz

#6c cua oxostephanin do trong DMSO-ds [41]
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Pho HMBC xuét hién tuong tac gitta H-12 v6i C-1 va C-2, cho phép xac
dinh nhém methylen nay tao lién két vong 5 canh vi C-1 va C-2 ctia khung chét
qua hai cau oxy. H-4 twong tac v6i C-5 va dua vao hing sd tuong tac clia cé hai
proton (J = 5,5 Hz) cho biét hai proton nim canh nhau. Proton H-9 tuong tac voi
C-7a, C-11, H-10 tuong tac voi C-8 va C-11a, H-11 tuong tac voi C-7a, C-9, C-
11b cho phép x4c dinh dugc 3 proton trén ndm canh nhau.

Tt nhitng phan tich trén va so sanh cac gia tri phd NMR ctia hop chat SD3
thu dugc v&i cac gia tri phd tuong Gmg cta hop chat oxostephanin duoc cong bd
[41] c6 thé két luan SD3 12 oxostephanin (Hinh 3.4).

Hinh 3.4. Céu tric ciia hop chit SD3
3.1.2.4. Hop chit SD4
Hop chit SD4 duoc phan 1ap dudi dang bot, mau nau do. Phd ESI-MS xuét
hién tin hiéu pic ion gia phan tir tai m/z 291,9 [M + H]" phu hgp cong thirc phan
tir 1a C17HoNO4. Phé "H-NMR (500 MHz, DMSO-ds) va *C-NMR (125 MHz,
DMSO-ds): Xem bang 3.4.
Bang 3.4. S6 liéu phoé NMR (6 ppm) ciia SD4 va hop chit tham khao

Vi tri ou™ O &5c
1 - 151,5 151,3
2 ) 148,8 147,5
3 7,57 s 103,2 102,7
3a - 134,8 1344
4 8,07 d (5,5) 124,7 123,0
5 8,86 d (5,5) 1442 143,8
6a - 143,6 145,8
6b - 122,4 121,1
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7 - 186,4 179,7
7a ) 115,3 120,2
8 - 163,3 160,9
9 7,09 dd (1,0, 8,0) 116,5 112,6
10 7,79 t (8,0) 136,7 134,3
11 8,17 dd (1,0; 8,0) 117,7 118,8
11a ) 133,1 134,5
11b ) 106,0 106,7
12 6,51s 103,0 102,5
8-OH 13,64 s -

8-OCH; - - 55,9

“* DMSO-ds, * 125 MHz, © 500 MHz

$6c ciia SD3 do trong DMSO-d;s

Dit liéu phd 1D- va 2D-NMR cua SD4 tuong tu nhu SD3 ngoai trir sy ving
mit ctia nhom methoxy. Dua trén céc dit liéu phd NMR va MS két hop so sanh
v6i tai lidu tham khao d3 coéng bd [122] c6 thé xac dinh duoc SD4 1a

oxostephanosin (Hinh 3.5).

3.1.2.5. Hop chit SD5

Hop chat SD5 duoc phan 1ap dudi dang chét ran, mau vang cam. Pho ESI-
MS xuét hién pic ion gia phan tir tai m/z 335,9 [M + H]" phu hop véi cong thire
phan tir C1oH13NOs. Phd 'H-NMR (500 MHz, DMSO-ds) va *C-NMR (125 MHz,

DMSO-ds): Xem bang 3.5.
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Bang 3.5. S6 liéu phoé NMR (6 ppm) ciia SD5 va hop chit tham khao

Vi tri ou™? oc** oc &5c
1 - 151,7 152,3 151,3
2 - 146,9 146,9 147,5
3 7,48 s 102,2 102,0 102,7
3a - 135,1 135,9 134,4
4 7,97 d (5,5) 123,8 123.9 123,0

8,75d (5,5) 144,2 143,3 143,8
6a - 145,6 144,7 145,8
6b - 121,3 121,7 121,1
7 - 180,8 180,9 179,7
Ta - 1254 124,9 120,2

- 150,0 150,8 160,9
9 - 153,3 153,4 112,6
10 7,58 d (9,0) 118,1 117,3 134,3
11 8,26 d (9,0) 123,5 123.9 118,8
l1a - 126,0 126,3 134,5
11b - 106,9 107.,9 106,7
12 0,46 s 102,9 102,7 102,5
8-OCH3 3,86 s 60,6 61,3 55,9
9-OCHj; 3,93 s 56,1 56,1

“* DMSO-ds, ® 500 MHz, © 125 MHz

#Sc cua oxocrebanin do trong CDCl3 [123],

$6c ciia SD3 do trong DMSO-d;s

Ph6 NMR cua SD5 twong tu nhu SD3 ngoai trir su xuét hién thém ciia mot
nhom methoxy (dc 60,6) va sy ving mit ciia nhom methin. Pidu nay dugc thé
hién 6 qua sy thay ddi cua vong D tai cac vi tri C-7a (+ 5,2 ppm), C-8 (- 10,9
ppm), C-9 (+ 40,7 ppm), C-10 (- 16,2 ppm) va C-11 (- 4,7 ppm) (Bang 3.5). Vi
tri cia 2 nhém methoxy dugc xac dinh tai C-8 va C-9 dua trén tuong tic HMBC
gilra proton ou 3,86, H-10 vo1 C-8 va proton ou 3,93, H-10 va H-11 véi C-9. Véi
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nhitng phan tich dit liéu phd trén va két hop so sanh voi tai liéu tham khao da cong
b, c6 thé xac dinh duoc hop chit SD5 13 oxocrebanin [123] (Hinh 3.6).

Hinh 3.6. Cau triic ciia hop chat SD5
3.1.2.6. Hop chit SD6
Hop chit SD6 duoc phan 1ap dudi dang chat két tinh hinh kim, mau vang.
Ph6 '"H-NMR (500 MHz, DMSO-ds) va *C-NMR (125 MHz, DMSO-ds): Xem
bang 3.6.
Bang 3.6. S6 liéu phoé NMR (6 ppm) ciia SD6 va hop chit tham khao

Vi tri ou™P o™ #oc
1 - 147,1 146,8
2 - 148,8 148,5
3 7,64 s 105,6 105,3
3a - 119,3 119,1
4 - 168, 1 168,1
6a - 134,7 134,4
6b - 124,8 124,8
7 7,34 97,9 97,8
7a - 124,0 123,8

- 155,3 155,1
9 7,20 d (8.0) 108,3 107,9
10 7,50 t (8,0) 125,7 125,4
11 8,12 d (8,0) 118,7 118,6
11a - 125,0 124,6
11b - 111,0 110,8
12 6,47 s 103,2 103,1
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8-OCHs |4,00s 55,8 55,7
NH 10,73 - -
¢ DMSO-ds, * 500 MHz, ¢ 125 MHz

#Sc cua aristolactam do trong DMSO-ds [124]

Ph6 '"H-NMR xuét hién tin hiéu singlet cia 1 nhom methoxy tai ou 4,00
(3H, s), 1 nhém dioxymethylen tai ou 6,47 (2H, s), 2 proton olefin singlet tai du
7,64 (1H, s), 7,34 (1H, s), 3 proton olefin canh nhau tai ou 7,20 (1H, d, J = 8,0
Hz), 7,50 (1H, t, J= 8,0 Hz), 8,12 (1H, d, /= 8,0 Hz) va 1 nhém NH tai on 10,73
(1H, s). Phd '*C-NMR két hop phé HSQC cho thdy sy xuat hién cta 17 nguyén
tir carbon, bao gdm 1 nhém methoxy [dc 55,8 (8-OCH3)], 1 nhom dioxymethylen

[0c 103,2 (C-12)]. Céc tin hi€u carbon con lai thudc vong thom nam trong vung
truong tir oc 97,8 — 168,0. Dix liéu phé 1D-NMR cho thiy, SD6 ciing 13 1 alcaloid
v6i cau trac khung ciia vong A, C va D gan tuong ty nhu cac hop chat SD2 - SD5.
Phén tich phé HMBC cho thiy tuong tac ctia proton du 4,00 (3H, s), H-9 va H-10
v6i carbon C-8 cho phép xac dinh dugc vi tri cia nhom methoxy tai C-8. Ngoai ra,
tuong tac giita proton du 10,73 (1H, s) v6i C-32, C-4, C-6* va C-6b giup khing dinh
thém vé cdu triic cia vong B. Vi nhiing phén tich dit liéu nhu trén va so sanh véi
tai liéu tham khao da cong bd, co thé két luan SD6 1a aristolactam [124] (Hinh
3.7).

Hinh 3.7. Céu tric va twong tac HMBC chinh ciia hop chat SD6
3.1.2.7. Hop chit SD7
Hop chat SD7 duoc phan 13p dudi dang bot vo dinh hinh mau nau. Phé ESI-
MS xuat hién pic ion gia phan tir tai m/z 340 [M+H]" phu hop voi cong thirc phan
ttr C20H21NO4. Phd "H-NMR (500 MHz, CDCls) va '*C-NMR (125 MHz, CDCls):
Xem bang 3.7.
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Bang 3.7. S6 liéu pho NMR (6 ppm) ciia SD7 va hop chit tham khio

Vi tri o dce #oc

1 - 142,1 142,0

2 - 146,7 146,5

3 6,51 s 106,83 106,8

3a - 126,3 126,5
3,05 - 3,14 *

4 29,0 29,2
2,62 dd (3.5, 16,0)
3,05 - 3,14 *

5 53,5 53,6
2,53 td (3,5, 11,5)

6a 3,05 - 3,14 * 61,9 61,9

6b - 126,4 126,6
3,67 dd (4,0, 14,5)

7 26,8 26,9
2,31 dd (14,0, 14,5)

7a - 129,7 129,7
- 145,9 145,8
; 152,1 152,0

10 6,87 d (8,5) 110,4 110,2

11 7,80 d (8,5) 123,1 123,1

11a ; 124.6 124.6

11b - 116,6 116,5
5,90d (1,5)

12 100,6 100,6
6,04d (1,5)

8-OCH; |3,81s 60,7 60,6

9-OCH; 3,89 s 55,8 55,7

6-NCH; 2,59 s 43,7 43,9

“CDCl3, % 500 MHz, © 125 MHz, * tin hiéu bi chéng chdp

#Sc cuia crebanin do trong CDCls [123].

Ph6 '"H-NMR xuét hién tin hiéu singlet cua 2 nhom methoxy tai ou 3,81
(3H, s) va 3,89 (3H, s), mdt nhém methyl lién két vé6i nito tai ou 2,59 (3H, s); 3
nhém methylen ¢ vung trudng cao tai ou 3,05 - 3,14 (2H), 2,62 (1H, dd, J = 3,5;
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16,0 Hz), 2,53 (1H, td J = 3,5; 11,5 Hz), 3,67 (1H, dd, J = 4,0; 14,5 Hz) va 2,31
(1H, dd, J = 14,0; 14,5 Hz); 1 nhém methin tai ou 3,05 - 3,14 (1H); 1 nhém
dioxymethylen (-OCH-O-) tai ou 5,90 (1H, d, /= 1,5 Hz) va 6,04 (1H, d, J= 1,5
Hz); 1 proton olefin ¢ dang singlet tai ou 6,51 (1H, s) va hai proton olefin canh
nhau tai ou 6,87 (1H, d, J= 8,5 Hz) va 7,80 (1H, d, J = 8,5 Hz).

Phd *C-NMR két hop phd HSQC cho thiy tin hiéu cua 20 carbon, trong
d6 c¢6 bén nhom methylen [dc 29,0 (C-4), 53,5 (C-5), 26,8 (C-7) va 100,6 (C-12)],
mot nhom methin [dc 61,9 (C-6a)], hai nhom methoxy [dc 60,7 (8-OCH3) va 55,8
(9-OCH3)], mot nhém methyl lién két truc tiép véi nito [dc 43,7 (>N-CH3)]. Tur
nhimng dir liéu nay cho thay, SD7 1a mot alcaloid c6 cau tric khung gan tuong tu
nhu cac hop chat SD2-SD5. Vi tri ctia nhom methoxy ciing duge xac dinh thong
qua tuwong tac HMBC gitra proton ou 2,59 (3H, s) twong tac voi C-5 va C-6a cho
phép x4c dinh duoc nhom methyl lién két truc tiép v6i nguyén tir nito. Hai nhom
methoxy cling dugc xac dinh dugc vi tri thé vao C-8 va C-9 do xuét hién tuong
tac gitra cac nhdm methoxy lén hai vi tri twuong ing cling nhu su tuong tac gitra
H-11 v6i1 C-7a/ C-9/ C-11b va gitra H-10 véi C-8/ C-9/ C-11a.

So sanh voi tai liéu tham khao da cong bd, gia tri proton va carbon tai cac
vi tri déu twong ddng voi hop chét crebanin (Bang 3.7). Két hop v6i nhiing gia tri
phan tich pho trén c6 thé xac dinh duoc hop chat SD7 1 crebanin [123] (Hinh
3.8).

Hinh 3.8. Céu tric ciia hop chit SD7
3.1.2.8. Hop chit SD8
Hop chat SD8 thu duoc dudi dang bot mau nau do. Pho ESI-MS xuét hién
pic ion gia phan tir tai m/z 359,9 [M+Na]" phu hop v6i cong thirc phan tir
C20H19NO4, Phé 'H-NMR (500 MHz, CDCls) va 3C-NMR (125 MHz, CDCL):
Xem bang 3.8.
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Bang 3.8. S6 liéu phoé NMR (6 ppm) citia SD8 va hop chit tham khio

Vi tri on*e S #oc 45¢
1 - 141,7 141,6 142,1
2 - 145,2 145,1 146,6
3 6,87 s 106,8 106,7 106,8
3a - 127,4 127,5 126,2
4 3,21t (6,0) 30,7 30,8 28,9

3,27t (6,0) 50,6 50,5 53,5
6a - 143,9 144,1 61,8
6b - 118,3 118,3 126,4
7 6,88 s 106,8 106,7 26,7
7a - 129,4 129,5 129,6

- 141,7 141,6 1459
9 - 150,2 150,2 152,0
10 7,01 d (9,0) 108,8 108,5 110,3
11 8,64 d (9,0) 123,4 123,4 123,1
11a - 118,8 118,6 124,6
11b - 117,5 117,4 116,5
12 6,18 s 100,9 100,8 100,6
8-OCH; 3,97 s 60,6 60,5 60,7
9-OCH; 3,98 56,2 56,2 55,7
6-NCH; 3,12’ 40,6 40,5 43,7

“CDCls, * 500 MHz, © 125 MHz
#Sc cuia dehydrocrebanin do trong CDCl;

&6c cua SD7 do trong CDCI3 [123]

Dt liéu phé NMR cho théy, SD8 tuong tu nhu SD7 ngoai trur ciu tric cua
vong C véi sy thay dbi 16n vé d6 chuyén dich hoa hoc ciia C-6a (- 82,1 ppm), C-
6b (+ 8,1 ppm), C-7 (- 80,1 ppm) va C-11a (+ 5,8 ppm). Ph6é *C-NMR va HSQC
cho thiy sy xuét hién nhém -CH=C< (dc 106,8 va 143,9) trong vong C thay vi
nhom methin va methylen nhu trong ciu trac caa SD7. Piu nay ciing dugc quan
sat trén phd '"H-NMR véi su xuét hién cta proton olefinic tai ou 6,88 (s). Phd
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HMBC ciing cho thiy sy twong tac ciia proton ndy véi C-6b, C-11a va C-8. Véi
nhirng phan tich dit liéu nhu trén va so sanh voi tai liéu tham khao da cong b, c6
thé xac dinh duoc hop chit SD8 13 dehydrocrebanin [123] (Hinh 3.9).

Hinh 3.9. Ciu triic ciia hop chat SD8
3.1.2.9. Hop chit SD9
Hop chat SD9 duoc phén 1ap tir dudi dang chat ran mau tring. Pho ESI-MS
xuat hién pic ion gia phan ti tai m/z 120,8 [M-H]" phu hop v6i cong thirc phan tir
14 C7H60>. Phd 'H-NMR (500 MHz, CDs;OD) va *C-NMR (125 MHz, CD;0D):
Xem bang 3.9.
Bang 3.9. S6 liéu phoé NMR (6 ppm) ciia SD9 va hop chit tham khio

Vi tri ou™ o #oc
1 ] 130,0 130,3
2,6 7,79 d (9,0) 133,5 133,5
3,5 6,92 d (9,0) 117,1 116,9
4 ; 165,8 165,2
7 9,77 s 192,8 192,9

“CD3OD, ® 500 MHz, € 125 MHz
#Sc cua 4-hydroxybenzaldehyd do trong CD;OD [125]

Pho '"H-NMR xuét hién hai cip tin hiéu proton olefin tai du 7,79 (2H, d, J
=9,0 Hz, H-2, H-6) va 6,92 (2H, d, J = 9,0 Hz, H-3, H-5) dac trung cho hé vong
thom dang AA’BB’. Ngoai ra, phd proton cling xuit hién tin hiéu cta nhom
aldehyd tai ou 9,77 (1H, s, H-7). Phé *C-NMR va DEPT cho thay tin hiéu cua 7
carbon, trong d6 6 carbon cua vong thom tai oc 130,0 (C-1), 133,4 (C-2, C-6), 117,0
(C-3, C-5) va 165,7 (C-4). Tin hiéu tai oc 192,7 (C-7) dac trung cho nhém aldehyd.
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Vi nhitng phan tich dit liéu phod trén va so sanh véi tai liéu tham khao di cong
b, co thé xac dinh SD9 1a 4-hydroxybenzaldehyd [125] (Hinh 3.10).

O~7_H

OH

Hinh 3.10. Céu tric ciia hop chiat SD9
3.1.2.10. Hop chit SDI10
Hop chat SD10 duoc phan 1ap dudi dang bot vo dinh hinh mau tréng. Phé
ESI-MS xuat hién pic ion gia phan tir tai m/z 292,9 [M+Na]* phu hop voi cong
thirc phan tir C13HisOs. Phd 'H-NMR (500 MHz, CD;0D) va '*C-NMR (125
MHz, CD30D): Xem bang 3.10.
Bang 3.10. S6 liéu pho NMR (J ppm) ciia SD10 va hop chat tham khio

Vi tri ou S #oc

1 - 139,0 139,1

2,6 741 m 129,2 129,3

3,5 7,31 m 129,1 129,2

4 7,26 m 128,6 128,6
4,66 d (12,0

7 71,7 71,8
4,92 d (12,0)

1’ 4,35 d (8,0) 103,2 103,3

2 75,1 75,1

3 3,23-3,30 m 77,9 78,1

4 71,6 71,7

5 3,34 m 78,0 78,1
3,69 dd (6,0, 12,0)

6' 62,8 62,8
3,89 dd (2,5, 12,0)

“CD;0D, ® 500 MHz, © 125 MHz
#Sc cua benzyl B-D-glucopyranosid do trong CD3;0D [126]
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Pho 'H-NMR xuét hién tin hiéu ctia 5 proton thom tai du 7,41 (2H, m, H-2,
H-6), 7,31 (2H, m, H-3, H-5) va 7,26 (1H, m, H-4) goi ¥ su c6 mat cua vong
benzen thé & vi tri 1. Ngoai ra, trén phd proton con xuat hién tin hiéu ctia nhom
oxymethylen tai on 4,66 (1H, d, J=12,0 Hz, H-7) va 4,92 (1H, d, /= 12,0 Hz, H-
7). Bén canh d6, sy xuét hién cua gbc dudng f-D-glucopyranosyl ciing dugc thé
hién qua tin hiéu cta proton anomeric voi hing sd ghép cip 16n [on 4,35 (1H, d,
J = 8,0 Hz)], proton nhom hydroxymethylen [du 3,69 (1H, d, J = 6,0; 12,0 Hz),
3,89 (1H, d,J=2,5; 12,0 Hz)] va cac proton nhoém hydroxymethin [dn 3,23 — 3,34
(4H, m)]. Phd *C-NMR cho théy tin hiéu cta 13 carbon trong d6 6 carbon cua
gbc duong f-D-glucopyranosyl [dc 103,2, 75,1, 77,9, 71,6, 78,0 va 62,8]. Vi tri
ctia goc duong nay dugc xac dinh tai vi tri C-7 théng qua tuong tac HMBC giita
H-1' (61 4,35) v6i C-7 (6c 71,7). Voi nhitng phan tich dir liéu phd trén va so sanh
v6i tai liéu tham khao di cong b, co thé xac dinh hop chat SD10 1a benzyl -D-
glucopyranosid [126] (Hinh 3.11).

Hinh 3.11. Céu tric cia hop chit SD10
3.1.2.11. Hop chit SD11
Hop chat SD11 thu duge dudi dang bot vo dinh hinh mau tre"mg. Phé ESI-
MS xuat hién pic ion gia phén ti tai m/z 409 [M+Na]* phu hop véi cong thirc phan
tor Ci9H30s. Phd 'H-NMR (500 MHz, CD;OD) va "*C-NMR (125 MHz,
CD30OD): Xem bang 3.11.
Bang 3.11. S6 liéu pho NMR (J ppm) ciia SD11 va hop chat tham khio

Vitri | ou™ (J=Hz) O™ #oc <S¢ $6c @5¢
1 - 424 425 42,5 42,5 42,4
2 2,18 m/2,61 m 50,7| 50,7 50,8 50,8 50,7
3 - 201,2| 201,2| 210,3| 201,3| 201,1
4 5,89 brs 127,1| 1272 127,1| 1272| 127,22
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5 - 167,0| 167,3| 1674] 1672 1669
6 - 80,0| 80,0 80,0 80,1 80,0
7 6,99 d (15,5) 133,7| 131,6| 131,7| 134,7| 134,1
8 5,75 d (15,5) 133,7| 1353| 1351| 1338 1338
9 4,55 m 746 77,3 76,9 74,7 74,7
10 1,31 d (6,5) 222 21,22 21,2 22,3 222
11 1,06 s 234| 23,5 23,4 23,5 23,5
12 1,03 s 247 24,7 24,6 24,7 24,8
13 1,96 d (1,5) 19,5 19,6 19,7 19,6 19,4
1’ 429 d (7,5) 101,2| 102,8| 102,6| 1003 1009
2 3,21 (8,0) 749 | 753 75,2 75,0 75,0
3 3,25-3,30 m 783| 78,2 78,0 78,4 78,3
4 3,25-3,30 m 71,6 71,7 71,5 71,7 71,8
5 3,17 m 78,1 78,1 78,0 783 78,1
3,66 dd (6,0, 11,5)
6' 62,8 62,9 62,6 62,9 62,9
3,87 dd (2,0, 11,5)

“CD;OD, ® 500 MHz, ¢ 125 MHz

#6c cua (6S,9R)-roseosid, € dc ciia (6R,9R)-roseosid, * dc ciia (6S,9S)-
roseosid va @ dc cia (6R,9S)-roseosid do trong CD30D [127]

Pho 'H-NMR cua hop chat SD11 xuét hién tin hiéu ciia mét proton olefin
dang C=CH tai Ju 5,89 (1H, br s, H-4) va mét ndi doi khac thé hai 1an (CH=CH)
dang trans tai ou 6,99 (1H, d, J= 15,5 Hz, H-7) va 5,75 (1H, dd, J= 15,5 Hz, H-
8); 3 nhom methyl bac 3 [du 1,03 (3H, s, H-12), 1,06 (3H, s, H-11) va 1,96 (3H,
d, J=1,5 Hz, H-13)] va 1 nhém methyl bac hai [ou 1,31 (3H, d, J = 6,5 Hz, H-
10)]; 1 nhém methylen [on 2,18 (1H, m, H-2a)/2,61 (1H, m, H-2b)]; 1 nhom
oxymethin [dn 4,55 (1H, t, J = 6,8 Hz, H-9)]. Ngoai ra, pho 'H-NMR con xuat
hién tin hi€u ctia mot proton anomeric tai ou 4,29 (1H, d, J = 7,5 Hz, H-1"), 2
proton hydroxymethylen tai ou 3,66 (1H, dd, J = 6,0, 11,5 Hz, H-6"), 3,87 (1H,
dd, J=2,0; 11,5 Hz, H-6') va cac proton hydroxymethin ndm trong ving truong
3,17-3,21 ppm, goi ¥ sy ¢ mit ciia mot gbe duong hexose. Gia tri do dich chuyén
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hoa hoc ctia phan dudng cing véi hang sb twong tac 16n ciia proton anomeric H-
1'/H-2' (Ji2 = 7,5 Hz) goi y gbc dudng 1a O-4-D-glucopyranosyl.

Pho *C-NMR va HSQC cta hop chat SD11 xuat hién tin hiéu cong hudng
ctia 19 carbon, bao gdm 13 carbon dic trung cho khung megastigman: 1 nhom
carbonyl tai dc 201,2 (C-3), 2 nhom methin olefin cua nbi doi (CH=CH) tai dc
133,7 (C-7)/133,7 (C-8), 2 tin hiéu carbon olefin khac ctia nbi d6i CH=C tai 127,1
(C-4)/167,0 (C-5), 4 nhém methyl tai oc 19,5 (C-13), 22,2 (C-10), 23,4 (C-11),
24,6 (C-12), 1 nhém methylen tai dc 50,7 (C-2), 1 carbon khong mang hydro lién
két vai oxy tai dc 80,0 (C-6), nhém oxymethin tai dc 74,6 (C-9) va sau carbon dac
trung cho gbc dudng tai dc 101,2 (C-1) va 5 tin hiéu cac nhoém
oxymethin/oxymethylen trong vung tir oc 62,8 - 78,3.

Phén tich phé HMBC ctia SD11 cho thdy vi tri ctia 2 nhém methyl bac ba
tai C-1 va C-5 dugc xac dinh dua vao tuong tac gitra H3-11/H3-12 véi C-1/C-2/
C-6, gitra H3-13 v6i C-4/C-5/C-6; vi tri cua 1 nhom methyl bac hai con lai tai C-
9 duoc xac dinh dua vao cac tuong tic HMBC gitra H3-10 véi C-8/C-9. Béng cach
xéac dinh twong tu mdi twong quan giita cac twong tac, vi tri cia nhém keton (C-
3) duoc xac dinh dua vao cac twong tac HMBC gitta proton H-2/H-4 véi C-3.
Tuong tic HMBC giita proton anomeric H-1’ v&i C-9, xac dinh vi tri ctia lién két
ctia phan duong tai C-9.

C4u hinh 6R, 95 dugc xac dinh dua trén do chuyén dich hoa hoc ctia carbon
tai cac vi tri C-7, C-8 va C-9 (Bang 3.11). Tir cac phan tich trén két hop so sanh
s6 liéu phd NMR v6i hop chit (6R,9S)-roseosid di duoc cong bd trude do [127],
c6 thé khang dinh SD11 14 (6R,9S)-roseosid (Hinh 3.12).

oH A\, o OH

HO——3 Tl

N ATACy (A oo =,

OH® 70 5 “OH N

0O 13 O ~
A B

Hinh 3.12. Ciu tric (A) va cac twong tic HMBC (B) ciia hop chit SD11

Nhu vay tir than 14 cdy ci dom da chiét xuat, phan lap va xac dinh ciu trac

1 12
\\\

ctia 11 hop chat. Thong tin co ban cta cac hop chat nay duoc tom tit trong bang
3.12.
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Bang 3.12. Cac hop chit phan lap dwoc tir than 14 ciy cii dom

A A CTPT - A P -
STT Tén hgp chat Cau truc hoa hoc
KLPT

1 | Stedieltin A (SD1) C1oH1sNOs <O N
M = 353,0899 o _
(e
O OH
OCHj,4

N
OCHs
2 | Stedieltin B (SD2) C17H11NOy <0 N
M = 293,0688 o N
L
OCHj,4

3 | Oxostephanin (SD3) | CisH1i1NO4 O A

M =305 0 ‘
O

4 | Oxostephanosin C17H9NO4 0O X
(SD4) M =291 % / N
|IID 0

OH

5 | Oxocrebanin (SD5) Ci19H13NOs <O A
_ 0 ~-N
M =335 ‘
0
OCHj

6 | Aristolactam (SD6) C17H11NOg4 o O
M =293 <OH
l OCHj
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7 | Crebanin (SD7) C20H21NO4 <O O
M =339 o ‘ N cH,
! OCH,
OCH;
8 | Dehydrocrebanin Ca0H19NO4 <O O
(SD8) M = 337 0 ‘ N Ch,
! OCH,
OCHj
9 | 4-hydroxy C7H6O2 OxH
benzaldehyd (SD9) M=122
OH
10 | Benzyl S-D- Ci13H180s HO o. o
| R
glucopyranosid M =270 HO OH
(SD10)
11 | (6R,9S)-roseosid C19H300s OH
RN HO OH
(SD11) M = 386 iitoﬁ) Om
o)

3.2. BUOGC PAU NGHIEN CUU XAY DUNG PHUONG PHAP PHAN LAP
VA PHUONG PHAP PINH LUQONG PE THEO DOI HAM LUQNG

OXOSTEPHANIN TRONG DUQC LIEU THEO THOI GIAN THU HAI

3.2.1. Phén lap va so bd danh gia d9 tinh khiét ciia oxostephanin

3.2.1.1. Phdn lap oxostephanin

Nguyén liéu 1a than 14 cay ctt dom kho (ham 4m 5,6%) (5 kg) duoc nghién

nho va dem ngam chiét véi MeOH (35 lit) & nhiét do phong, sau 3 ngay tach dich

chiét ra, c6 can trén may cat chan khong thu duoc can MeOH. Tién hanh lap lai

thém hai 1an chiét voi dung dung moéi trén thi thu dugc can MeOH, ky hiéu 1a M

(0,45 kg, hiéu suat 9,0% so v6i khdi lugng nguyén licu than 14 ct dom khd).
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Phan b can M trén véi 5 lit nudce cat, thém HCI 10% dén moi trudng acid
v6i pH 4-5. Chiét phan b6 dich acid nay 3 1an véi dung méi ethyl acetat (ty 18 1:1,
v/v), tach va loai bo phan dich chiét ethyl acetat. Thu gom phan dich chiét nudc
ri cat loai dung méi ethyl acetat con ton du dudi ap suéat giam 70 kPa, nhiét do
50°C, thu duoc dich nudc trong méi truong acid, ky hi€¢u 1a Wa.

Dich chiét nuéc Wa tiép tuc duge trung hoa vé méi truong kiém tuwong
duong pH 9-10 str dung NH4OH. Tién hanh chiét phan bd dich nuéc trong moi
truong kiém hoa (ky hiéu 1a Wk) 3 1an bang dung mdi petroleum ether, tach va
loai bé phan dich chiét petroleum ether, tiép tuc thu gom phan chiét dich nuéc
Wk, sau d6 chiét phan bd tiép phan dich nudc thu duoc 3 lan véi dung moi
chloroform, tach va cat loai bé phan dich chiét chloroform. Thu gom phan dich
chiét Wk rdi cat loai dung mdi chloroform con ton du sau khi chiét phan bd
chloroform. Dich chiét Wk d3 duoc cét loai hét phan dung méi chloroform con
tdn du, tiép tuc duoc chiét phan bd lai 3 1an véi dung moi ethyl acetat, tach va loai
b6 dung méi ethyl acetat, thu duoc cin ethyl acetat (45,0 g, hiéu suit 0,90% so
v6i khéi luong nguyén lidu than 14 ca dom khd). Pay 13 cin chira nhom chét
alcaloid da duoc lam giau va ky hiéu la Ek.

Tién hanh chiét phan bd can Ek lap lai 3 1an bang hdn hop dung mdéi MeOH
va n-hexan (ty 18 85:15, 75:25, 65:35 v/v), gom cac phan doan chiét phan bd trén,
cat thu hoi dung moéi dugec mot cin lam giau oxostephanin (31,0 g, hi¢u suit 0,62%
so v6i khdi luong nguyén lidu than 14 ci dom kho), ky hiéu 1a EKO. Cudi cung,
tinh ché hop chat oxostephanin tir phan doan duoc lam giau EkO bang cach két
tinh lai nhiéu 1an san pham tho 1am giau trén trong hdn hop MeOH va EtOH (ty
1& 1:2 v/v) thu duoc 4,0 g san pham tinh khiét dudi dang bot mau vang cam vo
dinh hinh, c6 quay chan khong trong 2-3h, dong lo bao quan.

Quy trinh phan lap oxostephanin dugc trinh bay trong hinh 3.13.
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(Thén 14 cit ddm khé (5 kg))

+35 L MeOH x 3 1an x 3 ngay, nhiét d¢ phong
Cét loai dung méi & 4p suat giam

(Cén MeOH téng (M, 0,45 kg))

+5 L nudc cat

+ HCI 10% dén pH = 4-5

Chidt ethyl acetat/Hz0, 1:1 | +5 L ethyl acetat x 3 lan

! !

[ Dich chiét ethyl acetat ] [Dich nudc (Wa)]
, +NH4OH dén pH=9-10
Chiét petroleum ether/Wa, 1:1 + 5L petroleum ether x 3 lan
| Phén petroleum ether | [Dich nuéc (Wk))

+ 5L cloroform x 3 1in

Chiét cloroform/Wk, 1:1

! :

[ Phén cloroform ] [Dich nudc (Wk)]
+ 5L ethyl acetat x 3 lan
Chiét ethyl acetat/Wk, 1:1 Cat thu hoi dung méi
Cén ethyl acetat [Dich nudc (Wk)]
(Ek, 45,0 g)

Chiét MeOH/n-hexan (3 L x 3 1an)

Cat thu hdi dung méi

(Cin EkO (31,0 )|

Két tinh trong hn hgp MeOH/EtOH, 1:2
Loc rira, két tinh lai nhiéu 1an
[Oxostephanin (4,0 g)]

Hinh 3.13. Quy trinh phan 1ap oxostephanin

3.2.1.2. So bj dinh gid dp tinh khiét ciia oxostephanin
Do tinh khiét cta oxostephanin dugc danh gia thong qua phan trim dién tich
pic trén sic ky d6 khi chay HPLC v&i mot s6 hé dung moi khac nhau.
Céc diéu kién sic ky duoc st dung bao gém:
- Cot sac ky: Supelco Cis (250 x 4,6 mm, 5 pm)
- Detector: DAD 254 nm
- Thé tich tiém: 10 pl
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- Tbc d6 dong: 1,0 ml/phat
- Nhiét do cot: nhiét do phong

- Pha dong

+ Pha dong A: MeOH : acid formic 0,1% (ty 1¢ 35:65, v/v)
+ Pha dong B: ACN: H>O (ty 1€ 80:20, v/v)

+ Pha dong C: Kénh A: ACN (0.1% acid formic, v/v), kénh B: H.O
(0.1% acid formic, v/v) voi gradient ndng do duoc thiét 1ap nhu bang

3.13.

Bang 3.13. Gradient nong d9 pha dong C

Thoi gian (min) Kénh A (%) Kénh B (%)
0 95 5
12 95 5
13 100 0
16 100 0
17 95 5
20 95 5

Két qua duoc trinh bay trong bang 3.14 va hinh 3.14.

Bang 3.14. Ty 1é (%) dién tich pic ciia oxostephanin khi chay HPLC bang cac

pha dong khac nhau
Thoi gian luu (phat) | Ty 1€ dién tich pic (%)
Pha dong A 14,261 98,641
Pha dong B 21,740 99,742
Pha dong C 8,838 98,556

Nhu vay so bo danh gia d6 tinh khiét ctia oxostephanin d& phan lap theo phan
tram dién tich pic trén sic ky @6 HPLC 1a 98,5%. Hop chit nay duoc st dung lam
chat so sanh cho cac nghién ciru tiép theo vé thanh phan hoa hoc va tac dung sinh

hoc.
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A mAU

75+

PDA Multi 1 254nm.4nm

14,261

50

25+

19.651

min

PDA Multi 1 254nm,4nm)|

21.740

10.0 12.5 15.0 17.5 20.0 225 25.0 27.5 30.0
min

-

Hinh 3.14. Sic ky d0 danh gia d tinh khiét ciia oxostephanin
A: pha dong A (% S pic oxostephanin = 98,641)
B: pha dong B (% S pic oxostephanin = 99,742)
C: pha dong C (% S pic oxostephanin = 98,556)
3.2.2. X4y dung va thim dinh phwong phap dinh lwong oxostephanin trong

than la cay ci dom
3.2.2.1. Xay dung phwong phap dinh lwong
s Khdo sdt budc song phdt hi¢n
Quét phd hap thu tir ngoai ctia dung dich chuan oxostephanin thu duoc két
qua nhu hinh 3.15.
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Pho hép thy cua dung dich chuan oxostephanin cé cac diém cuc dai 1a 256
nm, 287 nm, 374 nm va 478 nm. Nhin vao phd hip thy co thé thiy ngoai budc
song & tir ngoai xa thi tai budc séng 256 nm cho tin hiéu cao nhat. Theo Duoc
dién Viét Nam V [128] quy dinh A,,,, + 2 nm, do d6 dé tai Iya chon gitt nguyén
budc song phat hién so véi cac cong bd trude day [12], [13] 14 254 nm.

mAU

+114.165/ 1.00
20 N

15 |

10 |

| [ [ [ [ | [ [ [ [ | [ [ [ [ | [ [ [ [ | [ [ [ [ | [ [ [ [ |
200 300 400 500 600 700 nm

Hinh 3.15. Pho hap thu tir ngoai ciia oxostephanin
% Khdo sdt pha dong
Két qua cac hinh 3.14 cho thay tuy pha dong C (gém kénh A: ACN (0,1%
acid formic v/v), kénh B: H2O (0,1% acid formic, v/v) véi gradient ndng d6) cho
thoi gian luu clia oxostephanin tuong ddi ngan hon so véi hai pha dong con lai,
gitip giam thoi gian phan tich, song str dung gradient nong d6 phirc tap hon so véi
ché d6 dang dong. Pha dong A gdm MeOH : acid formic 0,1% (ty 1& 35:65, v/v)
cho sac ky d6 can d6i, thoi gian luu (khoang 14 phut) hop 1y hon so véi khi chay
pha dong B (khoang 21 phut); dong thoi trong mau dung dich thtr pic coa
oxostephanin da tach hoan toan ra khoi pic tap voi Rs > 1,5 (hinh 3.16).
Do d6 luan an lya chon pha dong A gém MeOH : acid formic 0,1% (ty 1€
35:65, v/v) cho cac nghién ctru tiép theo.
Tur cac khao sat trén, diéu kién sic ky lua chon la:
- Cot sac ky: Supelco Cis (250 x 4,6 mm, 5 pm).
- Detector: DAD 254 nm
- Thé tich tiém: 10 pl.
- Tc @6 dong: 1,0 ml/phut
- Pha @ong: MeOH : acid formic 0,1% (ty 1€ 35:65, v/v)
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- Nhiét do cot: nhiét do phong
- Thoti gian chay: 25 phut

U
1.00 ~p54nm 4nm o

075
050

025

000

12|.5 15|.0 17‘5 20‘0 22‘.5 min
Hinh 3.16. Sic ky d6 dung dich thir khi chay pha dong A (MeOH : acid

formic 0,1% (ty 1€ 35:65, v/v))
< Khdo sdt qud trinh xir Iy méu
* Khao sat s6 1an chiét

- Khao sat ham lugng oxostephanin sau cac lan véi dung méi 1a MeOH va

str dung song siéu 4m dé hd tro chiét.
-S4 14n khao sat: 1 1an, 2 1an, 3 14n, 4 lan.
- Thoi gian chiét mdi lan: 1 gio.
- Luong duogc liéu can chinh xac khoang: 0,50 g
- Luong dung moi chiét mdi 1an: 50 ml, sau mdi lan chiét loc dich chiét vao
binh 50 ml va lam ddy bang MeOH.
Két qua khao sat dugc trinh bay trong bang 3.15.
Bang 3.15. Két qua khio sat so 1an chiét

Lan chiét Dién tich pic (mAU.s)
Lan 1 2320696
Lan 2 524905
Lan 3 ND*
Lan 4 ND*

*ND: khong xac dinh dugc dién tich pic
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Pé xac dinh sy c6 mit ctia oxostephanin trong lan chiét thir 3 va tht 4, tién
hanh co riéng biét tao can 2 dich chiét trén, sau do cén thu dugc hoa tan trd lai
trong 500 ul MeOH, loc va dem dinh lugong, tir d6 tinh dugc Iuong oxostephanin
trong dich chiét 1an 3 va lan 4 va ham luong ctia n6 con ton lai trong b chiét. Két
quéa thu dugc ¢ bang 3.16.

Bang 3.16. Két qua ham lwgng oxostephanin trong dugrc liéu

thu dwoc qua cac lan chiét

Lo ,, Ham lugng (%) tinh | Tong ham lugng sau cac
SO lan chiét ) X »
trén duoc liéu lan chiét duoc (%)
Lan 1 0,347+ 0,013 0,347
Lan 2 0,076 + 0,003 0,423
Lan 3 0,033 + 0,001 0,456
Lan 4 0,006 + 0,002 0,462

Két qua cho thay sau 3 1an chiét da chiét kiét duoc oxostephanin trong dugc
liéu. Luan an lua chon s6 1an chiét 1a 3 1an cho céc nghién curu tiép theo. Tur khao
sat trén cho thay téng lvong dung moi dung dé chiét tbi thiéu 13 100 ml methanol
v6i chinh xac khoang 0,50000 g than 14 cit dom (twong duong ty 1€ dung méi/dugc
liéu (ml/g) 1a 200:1).

* Khao sat ty 1€ dung méi/ dwgce liéu
- Khao sat lugng oxostephanin chiét dugc véi cac lugng dung méi khac nhau.
- Dung moéi chiét 1a MeOH, s6 1an chiét 3 1an, mdi 1an 1 gio0.
- Tbng luong dung méi khao sat: 25 ml/0,25 g dugc liéu; 50 ml1/0,25 g duoc
liéu, 100 ml/0,25 g duoc liéu.
Két qua khao sat dugc thé hién trong bang 3.17.
Bang 3.17. Két qua ham lwong oxostephanin véi lwong dung méi khac nhau

Téng luong dung méi | Ty 1é dung méi/ duoc .
£ . Ham luong (%)
chiét (ml) liéu (ml/mg)
25 100 :1 0,362 + 0,006
50 200:1 0,423 + 0,001
100 400 : 1 0,425 + 0,002
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Ham lugng oxostephanin khi chiét ti 1& dung méi/ duoc lidu (ml/g) 1a 200 :

1 va 400 : 1, ham luong oxostephanin chiét dugc cao hon déng ké so véi 100 : 1.

Piéu nay chung to véi ty 16 100 : 1 oxostephanin van chua dugc chiét kiét. So

sanh ty 18 200 : 1 va 400 : 1 ham luong oxostephanin chiét duoc khong nhiéu su

khac biét. Nhu vay dé tai lua chon tong luong dung méi chiét/ dugce lidu 1a 200 :

1 (ml/g) cho céc nghién ctru tiép theo.

* Khao sat thoi gian chiét

Khao sat lwong oxostephanin chiét dugc theo thoi gian, véi cing lugng
dung mdi va s 1an chiét.

Dung mdi chiét: MeOH.

S6 1an chiét: 3 1an, sir dung song siéu am dé ho tro chiét xuat.

Ty 1 tong luong dung moi/ duoc lidu: 200 : 1

Thoi gian chiét mdi 1an: 20 phut; 40 phut; 60 phit; 80 phat (tong thoi gian
chiét: 1 gio, 2 gio, 3 gio, 4 giov).

Luong can chinh xac khoang 0,25g.

Két qua khao sat dugc thé hién trong bang 3.18.

Bang 3.18. Két qua khio sat thoi gian chiét

Thoi gian chiét mdi 1an Téng thoi gian chiét | Ham luong trung binh (%)
20 phut 1 gio 0,321 + 0,005
40 phut 2 gio 0,370 = 0,029
60 phut 3 gio 0,442 + 0,013
80 phut 4 gio 0,443 + 0,021

Qua khao sat thoi gian chiét nhan thay sau 3 1an chiét vi thoi gian chiét 1a

60 phut/ lan da chiét kiét dugc oxostephanin trong duogc liéu. Luan an lya chon

thoi gian chiét 1a 1 gio/ 1an (tong thoi gian chiét 3 gid) cho cac nghién ciru tiép

theo.

Nhu vay diéu kién xtr Iy mau duoc lya chon la:
Dung méi chiét: MeOH.
S6 lan chiét: 3 1an, sir dung song siéu am dé ho tro chiét xuat.

Ty 1¢ tong luong dung méi/ duoc lidu: 200 : 1
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- Thoi gian chiét mdi lan: 1 gio
3.2.2.2. Tham dinh phwong phdp dinh lwong oxostephanin bing HPLC
* P9 phit hop hé thong
Két qua do phu hop hé thong khi tiém lap lai 6 lan dung dich chuin
oxostephanin voi nong d6 khoang 25 pg/ml duoc thé hién & Bang 3.19.
Bang 3.19. Két qua do phi hop hé thong

STT Thoi gian Ivu | Dién tich pic S (’ﬁa, Hé s ddi

(phut) (mAU.s) 1y thuyét xung

1 14,11 1214153 4235 1,442

2 14,15 1219037 4247 1,444

3 14,33 1215144 4246 1,442

4 14,32 1227682 4253 1,446

5 14,31 1240081 4252 1,448

6 14,30 1227474 4246 1,450

Trung binh 14,25 1223929 4247 1,445
RSD (%) 0,68 0,80 0,2 0,2

RSD thoi gian luu va dién tich pic ctia oxostephanin thap hon 2,0%. S dia
Iy thuyét trung binh ctia oxostephanin khoang 4247 (> 3000). Piéu kién sic ky
lua chon c6 do lap lai tot vé thoi gian luu, dién tich pic, s6 dia ly thuyét va hé
théng HPLC str dung phu hop va dam bao dé phan tich dinh lugng oxostephanin,
do d6 phuong phép dat vé do phu hop hé théng theo AOAC va “Huéng dan cua
ASEAN vé thim dinh quy trinh phan tich” [107].
* Py dac hiéu

Chuén bj doc 1ap cac mau dung moéi, cac mau chuin, miu thir va cac mau
thir thém chuan (nhu trinh bay ¢ muc 2.2.2.2). Tién hanh sic ky trong diéu kién
da chon. Két qua duoc trinh bay ¢ hinh 3.17.

Oxostephanin duoc tach hoan toan khoi chit khac trén sic ky d6 dung dich
chuan va dung dich thir tir than 14 ca dom. Thoi gian luu cua pic oxostephanin
trén sac ky d6 mau thir twong tu nhu thoi gian luu cua pic chuan twong tng trén

sac ky @6 dung dich chuan. Trén sic ky do dung dich thir, pic ctia oxostephanin
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duoc tach hoan toan khoi cc pic khac. Nhu vy, phuong phap du dic hidu dé

dinh lugng oxostephanin trong than 14 cay ci dom

_M_ - J\

-] O

Hinh 3.17. Sic ky d6 tham dinh d diic hiéu

Chu thich:

Data 1: SKP mAu tring Data 3: SKB dung dich thtr

Data 2: SKP oxostephanin chudn ~ Data 4: SKP dung dich thir thém chuan
* Khoang tuyén tinh va duwong chuin

Tién hanh sic ky ddy dung dich chuin (chudn bi nhu trinh bay & muc
2.2.2.2) theo diéu kién sic ky da chon. Két qua dugc thé hién trong bang 3.20 va
hinh 3.18.
Bang 3.20. Két qua khao sat d9 tuyén tinh

STT Nong do (ug/ml) S (mAu.s) Do chéch (%)
1 3,125 272443 11,54
2 6,25 418469 6,18
3 12,5 696245 0,24
4 25 1214153 -6,12
5 50 2506725 0,58
6 100 4900220 0,20
y = 48390x + 65108
R?=0,9993
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Hinh 3.18. P6 thi biéu dién mdi twong quan tuyén tinh giira dién tich pic
va nong dd ciia oxostephanin

Trong khoang ndng do khao sat da co su twong quan tuyén tinh giira nong
d6 va dién tich pic cua oxostephanin. Pudng chuin cta oxostephanin c6 hé sb
twong quan 0,995 < R < 1, d6 chéch (bias) tai cac diém déu khong qua £ 15%.
Nhu vdy do tuyén tinh ciia oxostephanin phi hop véi yéu cau ctua “Hudng dan
ciia ASEAN vé tham dinh quy trinh phén tich” va AOAC.
* Po lap lai

Chuan bi cac mau thar nhu muyc 2.2.2.2. Tién hanh sic ky, mdi ngay 6 mau
thur doc lap két qua tham dinh d6 lap lai gitra cac ngay phan tich duoc thé hién &
Bang 3.21.

Bang 3.21. Két qua dd lip lai giira cic ngay phan tich

Luong DR ‘ Trung
. ) Dién tich pic Ham . RSD
Ngay STT | candugc binh
N (mAU.s) luong (%) (%)
liéu (g) (%)
1 0,5001 1424964 0,281
2 0,5002 1444767 0,285
1 0,285 1,6
3 0,5007 1475847 0,291
4 0,5001 1465971 0,289
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5 0,5003 1447025 0,286
6 0,5001 1414563 0,279
1 0,5001 1424964 0,281
2 0.5002 1444767 0,285
5 3 0,5005 1447125 0,280 0.282 1.0
4 0,5001 1414563 0,280
5 0,4999 1414231 0,280
6 0,5001 1414565 0,286
1 0,5071 1424964 0,281
2 0,5022 1455390 0,287
3 3 0,5032 1409751 0,278 0.283 17
4 0,5074 1407767 0,277
5 0,5018 1450319 0,286
6 0,5041 1460461 0,288
Trung binh 3 ngay 0,283 1,4

RSD ciia oxostephanin trong cting ngay, khac ngay phén tich déu thoa man
yéu cau: RSD cua oxostephanin < 3,7%. Phuong phap dat yéu cau vé do chinh
xéc theo yéu cau cua “Hudng din cia ASEAN vé tham dinh quy trinh phan tich”

va AOAC.
* P dang

Mau than 14 cay cti dom c6 ndng do oxostephanin 28,02ug/ml. Chuan bi

cac mau thtr thém chudn nhu muc 2.2.2.2. Tién hanh sic ky theo diéu kién d3

chon. Két qua d6 thu hdi ctia oxostephanin trinh bay ¢ bang 3.22.

Két qua thoéa man yéu cau phan trim tim lai ctia oxostephanin tir 95,0 % —

105,0 %. Phuong phap d3 xay dung dat yéu cau vé d6 ding cua “Huéng din cia

ASEAN vé tham dinh quy trinh phan tich” va AOAC.
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Bang 3.22. Két qua dd thu hoi clia oxostephanin

Nong \ | Noéng
N . A Nong do A .
, Nong d6 do x 1 do bo
Murc . mau khi . Trung
Mawe | thuc cua chuan chuan thu
thém _ thém . ) . binh
. | ueu(g) | dugc lidu thém . tim lai hoi
chuan . chuan (%)
(ng/ml) vao duoc (%)
(ng/ml)
(ng/ml) (ng/ml)
0,5001 49,88 21,86 | 99,36
80% | 0,5002 28,02 22,0 49,92 21,90 | 99,55 | 99,45
0,5001 49,90 21,88 | 99,45
0,5001 55,46 27.44 | 98,00
100% | 0,5002 28,02 28,0 55,68 27,66 | 98,79 | 98,29
0,5001 55,48 27,46 | 98,07
0,5001 60,88 32,86 | 99,56
120% | 0,5002 28,02 33,0 60,90 32,88 | 99,64 | 99,57
0,5001 60,86 32,84 | 99,52

* Gidi han phat hién (LOD) va gi6éi han dinh luwgng (LOQ)

mAU

2.0

0.0

-0.5

2.595

2255

X4495

PDA Multi 1 254nm,4nm|
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T T T T T T T T T T T T
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T T T T T

—— T
15.0

12.5

! |
175
min

Hinh 3.19. Sic ky d6 HPLC ciia oxostephanin ¢ ndng dé 0,002441 pg/ml

Mau chuan v&i ndong do oxostephanin duoc pha loang dan dén khi trén sic

ki dd tai thoi diém quan sat thdy ty 18 S/N trong khoang 2 - 11. Tir d6, xac dinh
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gia tri cia LOD va LOQ. M&i mau lap lai 3 1an va ldy két qua trung binh. Két qua
cho thdy dung dich c6 nong do 0,002441 pg/ml cho dap ung pic gip khoang 3 1an
so voi do nhidu duong nén (hinh 3.19). LOQ duoc tinh toan du kién gip 3 lan
LOD 14 0,007323 pg/ml. Tir thuc nghiém, dung dich c6 néng d6 0,0079 pg/ml
cho dap tng pic gip khoang 10 1an so v&i d6 nhiéu duong nén.
3.2.3. Panh gia su thay ddi ham lwong oxostephanin theo thoi gian thu hai
Ung dung phuong phap d3 tham dinh dé dinh lugng oxostephanin co trong
duoc lidu duogc thu hai & cac thoi diém khac nhau tai Bic Giang va cac mau duoc
thu hai tir Quan Ba - Ha Giang, Ba Vi — Ha Noi.
Két qua dinh luong oxostephanin trong dugc liéu dugc thé hién trong bang
3.23 va bang 3.24.
Bang 3.23. Két qua dinh lwgng oxostephanin trong miu dwoc liéu thu hai

tai Bic Giang

2 Thoi gian Ham lwgng
Ky hi¢u Dia diem . RSD (%)
thu hai trung binh (%)
D1 TP Bic Giang | 1/2/2020 0,353 4,1
D2 TP Bic Giang | 29/2/2020 0,611 2,0
D3 TP Bic Giang | 29/3/2020 0,337 7,4
D4 TP Bic Giang | 3/5/2020 0,430 1,4
D5 TP Bic Giang | 31/5/2020 0,597 3.9
D6 TP Biac Giang | 6/9/2020 0,873 2,3
D7 TP Bic Giang | 8/10/2020 0,819 0,5
D8 TP Bac Giang | 14/11/2020 0,501 1,4
D9 TP Bac Giang | 14/12/2020 0,525 2,9

Két qua so bo co thé thay rang cac thoi diém thu hai khac nhau c6 thé din
dén sy khac biét vé ham luong oxostephanin trong cu dom. Duoc liéu trong tai
TP Bic Giang thu hai tai thoi diém thich hop nhat vao khoang giita thang 9 dén
gitra thang 10. Khi d6 sé thu duoc ham luong oxostephanin cao nhét 1an luot 1a
0,873 % va 0,819 %.

Trong khi d6, két qua dinh lwong mau than 14 thu hai & Ha Giang va Ba Vi

cho thay rang: (1) oxostephanin tap trung nhiéu ¢ 14 va cao gap khoang 40 1an so
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véi than; (2) ham luong oxostephanin thu mau & Ba Vi (0,340 % (14) va 0,008 %
(than)), cao hon & mau thu & Ha Giang (0,320 % (14) va 0,004 % (than)) 1a khoing
6% ddi v6i 14 va cao gip 2 1an d6i v6i than vao thoi diém thu hai 3/2019. Nhung
do trit lugng oxostephanin trong than thdp nén nhin chung su khac biét nay khong
dang ké giira hai ving thu hai mau trén; (3) D6i v6i mau toan bo than 14 thu hai
vao hai mua thang 5 va thang 10 ¢ Ba Vi lai khong cho sy khac biét rd rang nao
vé ham luong oxostephanin. Nhung lai khac biét dang ké so véi thoi diém tuong
tu thu hai & Bic Giang.
Bang 3.24. Panh gia ham lwong oxostephanin trong mét s6 mau than 14

cit dom thu hai tai Quan Ba - Ha Giang va vuon giong Ba Vi - Ha Noi

L Ham lugng
R 2 Thoi gian RSD
Ky hi¢u Dia diém . trung binh
thu hai (%)
(%)
QB-phanla | QuanBa-HaGiang | 3/2019 0,320 1,7
QB —phan than | Quan Ba - Ha Giang | 3/2019 0,004 2,5
BV — phan 13 Ba Vi — Ha Noi 3/2019 0,340 2,2
BV — phan than Ba Vi — Ha Noi 3/2019 0,008 1,9
BV1 Ba Vi — Ha Noi 5/2020 0,556 2,3
BV2 Ba Vi — Ha Noi 10/2020 0,553 3,4

3.3.PANH GIA TAC DUNG GAY POC TE BAO CUA MOQT SO HQP CHAT
PA PHAN LAP VA BUOC PAU NGHIEN CUU CO CHE KHANG UNG
THU CUA OXOSTEPHANIN

3.3.1. Panh gia tac dung giy doc té bao clia mot s6 hop chit da phan lap
3.3.1.1. Anh hwéng ciia cdc hop chit SD1, SD2, SD3, SD4, SD5 t6i hinh thdi
té bao

Sy bién d6i hinh thai dic trung cia té bao 1a mot chi tiéu quan trong dé
danh gia doc tinh cua cac chat 1én cac té bao ung thu nudi ciy.

Két qua danh gia anh huong ctua dung méi 0,5% DMSO dén hinh thai té
bao duoc thé hién trong cac hinh 3.20 — 3.24 trong d6 (a) Té bao d6i chung sinh
hoc; (b) Té bao trong dung mdi 0,5% DMSO tai thoi diém 48h (VK 10X, Zoom
5.6))
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Hinh 3.20. Hinh thai té bao Hela
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a b
Hinh 3.24. Hinh thai té bao OVCAR-8

Tt hinh anh thu duoc ¢ thé nhan thdy dugc hinh dang dic trung cta nim

dong té bao HeLa, HepG2, OVCAR-8, MCF7, N87 & giéng d6i chung va ddi

chtng dung méi déu co trang thai bam dinh chic chin, mat do che phu té bao phu

hop. Hinh anh ciing cho thiy khong c6 su khac biét vé hinh thai té bao giira 2
giéng hinh (@) té bao ddi chimg sinh hoc va té bao duge xir Iy voi moi truong
0,5% DMSO hinh (b). Két qua dinh luong té bao ciing thu dugce mat do té bao tai
giéng bd sung dung méi déu > 95% so voi giéng d6i chimg sinh hoc. Diéu nay
chtng t6 moi trudng chira 0,5% DMSO (dung mdi pha thudc) khong co tac dong
dang ké nao 1én té bao nudi cdy. Két qua nay dam bao dat chuan 1a co sd dé so
sanh voi hinh thai té bao & cac giéng thi nghiém. Két qua tac dong gay doc cua
céc hop chat 1én hinh thai cac dong té bao & cac ndng do chat thir khac nhau dugc
thé hién trong hinh 3.25.

Vi dong té bao Hela, hop chat SD3 1a ¢o tac dung gy doc manh nhat, 1am
hinh théi té bao bién dang, toan b té bao co tron v6i ndng do cao nhit [C1] - 65,5
uM va ndng d6 [C2] — 32,75 uM, tir ndng d6 thir [C3] — 16,38 uM méi bit dau
xuét hién té bao bam nhung mat do kha thép. Quan sat hinh thai té bao dugc 0 vai
céc hop chit khac, cho két qua khong c6 sy khac biét 1d rang giira cac chat ¢ cac
ndéng d6 thtr nghiém. Ngay ca khi duoc t v6i nong dd cao cac dong té bao van
bam dinh chic chin, chi c6 hop chit SD5 ¢ nong do cao nhat [C1]— 187 puM lam
té bao ciing co tron, tuy nhién van con thiy mot vai té bao bam ddy va hinh thai
bam dac trung thé hién ¢ ngay néng do [C2] — 93,5 uM.

Véi dong té bao ung thu gan HepG2 sau 48h 0 hop chét tir hinh anh thu
duoc cho thdy hop chit SD3 va SD4 c6 tac dung gay doc té bao. Hop chit SD3
c6 tac dung gay doc té bao manh nhét, tai ndng do cao nhat [C1] — 65,5 uM va
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noéng do [C2] — 32,75 uM té bao co tron, teo top theo timg cum. Khi giam nong
d6 xudng dén [C3] — 16,38 uM luc nay té bao thé hién bam dinh dic trung, tuy
nhién mat do van thap. Hop chat SD4 ciing chi gay doc té bao ¢ ndng do cao nhat
[C1] - 156,4 uM, tai day mat do té bao co giam nhung vé hinh thai vin bam dinh
va chua nhan thay sy khac biét rd rét. Cac hop chit con lai 1a SD1, SD2 va SD5
déu cho hinh thai nhu nhau va khong c6 su sai khac gi so véi ddi chiung ngay &
cac ndng do cao nhét.

Véi dong té bao ung thu via MCF7 chi ¢6 hop chat SD3 14 c6 tac dung giy
doc té bao, & ndng d6 cao [C1] - 65,5 uM va ndng dd [C2] — 32,75 uM toan b té
bao co tron voi sb lwgng it chi chiém 12-15%, dén ndng do [C3] — 16,38 uM té
bao moi bat dau bam day va ting sinh. SD1, SD2, SD4 va SD5 1a cac hop chat
khong c6 tac dung gay doc nao cho té bao MCF7, ngay & ndng do cao nhit [C1]
hinh thai quan sat cho thay té bao vin bam day dic trung va sb lugng té bao kha
cao chiém 60-70% bé mit dia nudi cdy.

Véi dong té bao ung thu da day N87 cho két qua c6 ba hop chit SD3, SD4
va SD5 c6 tac dung gy doc té bao. Trong d6 hop chat SD3 va SD4 c6 tac dung
gy doc té bao manh nhat; & ndng d6 cao nhat [C1] hinh théi té bao bién ddi rd
rét, gﬁn nhu toan bo té bao co dim va mat do giam manh. Khi giam néng do thi
ngay ndng do sau [C2], ca mat d6 ciing nhu hinh thai t& bao khong thiy co su sai
khac rd rét gitta thi nghiém va d6i chiung. SD5 voi két qua thu duoc cho thay
khoéng co tac dung gay doc manh nhu SD3 va SD4, voi nong d6 cao nhat [C1] —
187 uM chi lam giam s6 luong té bao va hinh thai t& bao gan nhu khong c6 su
thay d6i. Hai hop chat SD1, SD2 khong c6 anh hudng nao 1én té bao, hinh thai té
bao khong c6 bién d6i, mat do té bao chiém kha cao dat trén 70-90%.

Véi dong ung thu budng tring OVCAR-8 tir hinh anh thu dugc cho thiy
hop chit SD3 va SD4 c6 tac dung gay doc té bao. V& mat hinh théi ciing nhu sb
lwong té bao quan sat dugc thi SD3 c6 tac dung giy ddc manh hon, & ndng do cao
SD3 1am cho té bao co tron toan bo, sb lugng té bao giam han chi dat 9-10%. Vi
hop chit SD4, té bao van bam day dic trung, mat do té bao c6 giam nhung van
dat trén 30%. Cac hop chat con lai SD1, SD2 va SD5, twong tu nhu dong Hela va
HepG2 chua quan sat thdy cé su anh huong nao 1én té bao ung thu budng trimg
OVCAR-S.
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Chét thir cl?lflig thol:f‘g" SD1 SD2 SD3 SD4 SD5
Dong té bi sinh DMSO N

OVCAR-8 l

[C] uM 2,05

HelLa | .

[C] uM | 16,38

HepG2 l ¥

[C] uM | 2,05

MCF7 -

[C] uM 2,05

i

[C] uM 239 563 | 655 | 3275 | 782 | 390 | 187 | 93.5

Ghi chii: Y. Nong dé thap nhat cé tic dung; N. Nong do cao nhdt khéng c6 tac dung
Hinh 3.25. Hinh thii cac dong té bao thir nghiém duwéi tic dung cia SD1, SD2, SD3, SD4 va SD5

tai thoi diém 48h (VK 10X, Zoom 5,6)
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3.3.1.2. Pdnh gid tic dung gdy dic té bao bang phwong phdp nhuém MTS

MTS [3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-
sulfophenyl)-2H-tetrazolium] 13 mot loai méi ciia mudi tetrazolium, khi c6 mit
PMS (phenazine methyl sulfate) dugc mot loai enzym trong ty thé cta té bao séng
chuyén hoa tao ra san pham formazan tan trong moi trudng nudi cay té bao, hap
thu anh sang toi da & budc song 490 - 500 nm trong dém PBS. Ham lugng cua
chét tao ra ty 1¢ thudn véi s6 lugng té bao séng tham gia phan Gng, luong formazan
duoc dinh luvong bang phuong phap do quang & bude séng 490 nm.

Sau 48h 1 thudc, bang phuong phap MTS [3-(4,5-dimethylthiazol-2-yl)-5-
(3- carboxymethoxyphenyl)-2-(4- sulfophenyl)-2H-tetrazolium], do phd hap phu
tai budc song 490nm, bang may doc Elisa SpectraMAX Plus 384.

Véi chi s6 OD do dugc, bang cac phuong phap toan hoc trong Excel xir 1y
s6 lidu va thu duoc trung binh ty 18 % té bao sdng (A%) twong ing véi cic ndng
d6. S6 liéu vé gia tri ICso ctia timg chét dugc thé hién & bang 3.25.

Bang 3.25. ICs ciia cac hop chit trén cac dong té bao ung thw trong

thir nghiém MTS (uM)
Dong té bao
) OVCAR-8 HeLa HepG2 MCF7 N87
Chat thir
SD1 ND ND ND ND ND
SD2 ND ND ND ND ND
3,4+0,007 | 22,4+0,7 | 3,2+0,18 | 3,1+£0,06 | 33+0,08
SD3
R?=0,99 | R*=0,99 | R*=0,97 | R*?=0,99 | R?>=0,98
30£ 1,4 97,4+4,6 | 122.9+5,7 66,1+0,9
SD4 ND
R?=0,98 | R*=0,98 | R*=0,98 R?=0,98
160,3+9,2 115,3+ 1,34
SD5 ND ND ND
R?=0,99 R?=0,97

Két qua thir nghiém bang phuong phap MTS tuong quan véi két qua dinh

tinh so sanh hinh thai thu dugc ¢ hinh 3.25.

Nhin mét cach tong thé thi hop chat SD3 gdy doc manh cho cac dong té

bao thtr nghiém. o) néng dd cao nhét, ca 5 dong té bao ung thu thtr nghiém déu bi
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trc ché dang ké, dic biét trén dong té bao MCF7, HepG2 va OVCAR-8, lam té
bao bién dang va mat d6 giam manh. Kha ning trc ché sy séng cia té bao giam
dan theo chiéu giam ctia ndng d6 thudc thir. Tai ndng d6 [C1] = 65,5 uM sb luong
té bao ctia ba dong MCF7, HepG2 va OVCAR-8 lan luot v6i A% chi dat trung
binh khoang 20%, 17% va 9% va lan luot 1a 23%, 22% va 16% & nong do [C2] =
32,75 uM. O ndng d6 thap nhat, hop chat khong con kha nang anh huong dén su
song cua té bao, chi s6 A% déu 16n hon 90%.

Hai hop chit SD4 va SD5 chua giy doc manh cho cac dong té bao thir
nghiém, rd nhit voi dong ung thu vt MCFE7. Hai hop chét nay giy doc voi cac
dong té bao ung thu ¢b tr cung Hela va da day N87, gdy giam déng ké mat do té
bao khi thtr & cac ndng dd cao nhu [C1], [C2] va [C3]. Vi hop chit SD4, tai nong
d6 [C1] = 156,4 uM sb lugng t& bao OVCAR-8 chi dat trung binh khoang 28%
va 40% & nong d6 [C2] = 78,2 uM.Tac dong cua hop chat SD5 trén hai dong
OVCAR-8, HepG?2 tai ndng do cao c6 gdy giam vé mat do té bao tuy nhién mirc
d6 giam khong dang ké.

Ngoai ra, hai hop chat SD1, SD2 chua c6 tac dung giy doc trén ca 5 dong
té bao thtr nghiém (Hela, HepG2, MCF7, N87 va OVCAR-8), chua thé hién anh
hudng nao 1én té bao, hinh thai té bao khong co bién d6i, mat do té bao chiém kha
cao.

3.3.2. Nghién cttu co ché tac dung giy doc té bao ciia oxostephanin
3.3.2.1. Anh hwéng ciia oxostephanin theo thoi gian thwe di véi té bao ung thw
OVCAR-8

Nghién ctru thuc hién phén tich doc tinh té bao ctia oxostephanin bang cach
stt dung dong té bao OVCAR-8 v6i hé thong xCELLigence RTCA. Trong thoi
gian U > 200 h, kha ning séng sot, sé lwong, hinh thai va kha nang két dinh cua
céc té bao duogc ghi lai va hién thi dudi dang db thi (Hinh 3.26). Cac tién ich trong
phan mém RTCA Control Unit cho phép tao dudng cong dap ung lidu va tinh gia
tri ICso ctia thudc tai cac thoi diém khac nhau. Két qua cho thiy oxostephanin va
VX-680 ¢ tac dung tuong tu ddi véi su tang sinh té bao; néng dd cua cac hop

chat cang cao thi tdc dung trc ché sy phat trién ctia t€ bao cang 16n.
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Hinh 3.26. Anh huéng ciia oxostephanin va VX-680 theo thdi gian thue
1én té bao OVCAR-8

Trong cac giéng dbi ching, cac gia tri chi sb té bao ting dan va dat dinh tai
thoi diém 140 h, v6i CI 1a 32 (Hinh 3.26). Trong cac giéng dugc xtr 1y voi hai
noéng do cao nhat 13 125 va 25 uM oxostephanin, su ting sinh té bao bi trc ché
hoan toan so v4i dbi ching véi cac gia tri CI giam sau 3 gio 0, cho thiy rang cac
té bao khong thé phat trién ma da chét. O ndng d6 oxostephanin 5 pM, tc do ting
sinh t& bao x4p xi mot nira so v6i ddi ching, véi thoi gian dé dat duoc dinh cua
gia tri CI1a 165 gio. O ndng do oxostephanin 1 pM, dinh dat dugc cing lic nhung
v6i gia tri nho hon, twong duong véi 78% d6i ching. O ndng d6 nho nhat 0,2 uM

oxostephanin, sy tdng sinh té bao thap hon so voi doi ching. Doi voi cac giéng
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duoc xtr Iy bang VX-680, trong khi tit ca cac té bao déu bi giét & hai ndng d6 cao
nhat, gia trj CI & cac dinh két hop vdi cac ndng d6 khac nho hon va duge quan sat
tai cac thoi diém mudn hon so voi cac gia tri ctia ddi chimg (Hinh 3.26). Sir dung
phan mém RTCA, cac gia tri ICso tai cac thoi diém @ khac nhau tir 24 dén 120 h
da duoc tinh toan. Gia tri ICso 1a tur 3,8-7,3 uM ddi voi oxostephanin va 0,2-0,6
uM d6i v6i VX-680 (Bang 3.26).
Bang 3.26. Gia tri ICso clia oxostephanin va VX-680 d6i voi té bao ung thu
OVCAR-8 v6i thoi gian G khac nhau

£ Thoi gian u (h)
Chat thw
24 48 72 96 120
VX-680 (uM) | 0,3+0,02 | 0,6+0,06 | 0,2+0,04 | 0,2+0,07 | 0,2+0,05
Oxostephanin
(M) 7,3+1,5 6,6+0,9 5,6+0,7 4,6+0,8 3,8+0,5

Thoi gian nhan d6i cta cac té bao OVCAR-8 ciing bi anh huong boi hai
hop chat nay. Sau khi xir Iy bang VX-680, cac té bao khong phat trién va chét
nhanh chong sau khi bd sung chat duoc biéu thi bang cac gia trj 4m cta thoi gian
nhan doi & ba ndng dd cao nhat. Vi oxostephanin, phan 16n thoi gian nhan do6i
cao hon so voi dbi chimg, cho thay su ting sinh cua té bao di bi trc ché (Hinh
3.27).

DPéang cha ¥, su thay doi kich thudc cua cac té bao duge xir 1y bang
oxostephanin va VX-680 ¢ nong d6 thap di duoc quan sat thdy. Céc té bao ting
kich thudc sau thoi gian u. Khong chi kich thude té bao, ma phuong phap nhuém
mién dich cta nhitng té bao niy ciing chi ra ring co su gia ting dang ké dién tich
nhan té bao (Hinh 3.28). Ngoai ra, hinh thai cia nhan té bao di bi thay d6i, véi
céc nhan trd nén khong dong nhat, nhiéu thiy va mo rong, khong dong nhat hoic
hinh bau duc nhu trong dbi chimg (Hinh 3.28).
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Hinh 3.27. Anh hwéng ciia oxostephanin va VX-680
1én thoi gian nhan ddi cia té bao OVCAR-8
Doi chirng VX-680 (0.2 pM) Oxostephanin (5 pM)

Hinh 3.28. Hinh anh nhén té bao sau khi @i véi oxostephanin va VX-680
trong 48 gio
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Str dung phﬁn mém trinh duyét hinh &nh LSM, dién tich nhan da duoc do.
Dit liéu chi ra rang kich thuéc nhan cua cac té bao dugc xir Iy bang oxostephanin
hoidc VX-680 16n hon gap ba 1an so v6i & nhom ddi ching (Hinh 3.29). Két hop
v6i nhau, nhitng két qua nay da ching minh rang oxostephanin trc ché sy ting
sinh ctia té bao OVCAR-8 trong pham vi vi cuc. Tac dung theo thoi gian thuc ciia
oxostephanin c6 thé so sanh voi tac dung cia VX-680, mot chat e ché Aurora

kinase.

[~2]

S

(=]
J

700 A %

(nm?
2

500 -
400 -
300 -
200 -
100 A

Dién tich nhan

Pdi chirng VX-680 Oxostephanin
0.2 tM 5 M
Hinh 3.29. Kich thwéc trung binh ciia ving nhan té bao sau khi @ voi
oxostephanin va VX-680 trong 48 gio' (*P < 0.05 so sanh véi doi chitng)
Cam tng apoptosis 1a mot dic diém cua chat e ché Aurora kinase [42],
[129]. Do d6, nghién ctru d3 kiém tra xem liéu oxostephanin c6 thé giy ra qua
trinh apoptosis cua cac t& bao ung thu OVCAR-8 hay khong. O ndng do
oxostephanin 5 pM, quan sat thay su biéu hién cta phan tir phosphatidylserine,
mot dau hiu apoptosis, lién két voi Annexin-V trén bé mit té bao sau 24 gio
(Hinh 3.30). Hinh anh mién dich huynh quang cia céc té bao ddi chimg va duoc
xtr 1y bang oxostephanin dugc nhudém bang Annexin V - FITC cho thay su biéu
hién cao hon ctia cac phan tir phosphatidylserine trén bé mit té bao ¢ cac té bao
duogc x1r Iy (mau xanh luc).
Ty 18 té bao dwong tinh v6i Annexin-V duogc tinh tir tong cta goc phan tu
Q1-1 (apoptosis som) va Q2-1 (apoptosis mudn) trong biéu dd do té bao dong
chay (Hinh 3.31). Theo d0, ty 18 té bao duoc xit Iy v6i oxostephanin (5 uM) duong
tinh véi Annexin-V 13 30,4 + 6,8%, cao gap 7,4 1an so v6i d6i chimg (4,1 + 0,8%).
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Hon nita, 33,7 + 5,1% té bao duong tinh véi Annexin-V khi dugc xir 1y bang 0,2
M VX-680.
Doi chirng Oxostephanin (5 pM)

Hinh 3.30. Oxostephanin giy ra qua trinh apoptosis ciia té baio OVCAR-8

Doi chimg VX-680 (0.2 uM) Oxostephanin (5 pM) Oxostephanin (2.5 pM)

A ssvlon | 9.2%24.9% 3 10.1%20.8% % 13.3%|8.3%
"o 94.6%|0.7% | "o 4.3%1.6%) -] X . L 112%[13%

Annexin V-FITC

Propidium iodide
Hinh 3.31. Phén tich dinh lrong phan trim apoptosis trong cac té bao
dwore xir Iy bang oxostephanin va VX-680

3.3.2.2. Oxostephanin irc ché sw phdt trién ciia khéi u OVCAR-8

Tac dong cua oxostephanin 1én sy phat trién cua té bao OVCAR-8 trong
nudi cay 3D di dugc nghién ctiru. Vi diéu kién xur 1y thi nhat, khi thém chat thir
vao thoi diém chuan bi khéi u, oxostephanin nay d4 ngin chin 70% sy hinh thanh
khéiu & 5 uM va 58% su hinh thanh hinh cau & 1 uM. M6t két qua twong tu ciing
thu duoc v6i VX-680; chi ¢6 22,5% khdi u ¢é thé duoc hinh thanh ¢ ndng d6 0,2
uM. Hon nira, thé tich cta cac khdi u dugce tao thanh nho hon so véi thé tich cua
dbi ching (Hinh 3.32). Sau khi chuyén cac khéi u vao dia thach, sy phat trién
khong thay d6i & nong d6 1 pM, trong khi diéu nay giam & nong d6 5 uM sau thoi
gian nudi cdy ngay ca khi khéng c6 oxostephanin (Hinh 3.33).
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Hinh 3.32. Kha niing hinh thanh va phit trién ciia khoi u OVCAR-8 sau khi

U v6i oxostephanin va VX-680
(*P < 0.05 va **P < 0.01 so véi doi chitng)

—e— Doi chimng =< Oxo trwde-S uh
350 o —* Oxo trwde-1uM —— Oxo0 sau-SuM
- Oxo sau-1 pM —o— VX trwdc-0.2uM

300 { == VX sau-0.2 uM

250 A

200

150 -

100 -

-

Thé tich twong doi cia khoi u

theo thoi gian nuoi cay (%)
h
[—

Ngay 1 Ngay3 Ngay S Ngay 7
Hinh 3.33. Anh huéng ciia oxostephanin va VX-680 1én thé tich twong doi

cua khoi u

(S6 ngay dwoc tinh tir thoi diém chuyén khoi u tir giot treo sang dia thach)
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Pbi véi diéu kién xtr Iy tht hai, oxostephanin duoc thém vao va duy tri
trong moi trudng sau khi cac khdi u duoc chuyén vao dia thach. Trong diéu kién
nay, sau 7 ngdy, oxostephanin trc ché sy phat trién cua cac khéi u, v6i kich thudce
giam 4,3 1an & 5 pM va 2,7 lan ¢ 1 pM. Téac dong cia oxostephanin d6i véi su
phat trién ctia hinh u tham chi con ndi bat hon so véi VX-680 ¢ 0,2 uM, vdi su
giam 2,1 1an vé thé tich vao ngay diéu tri thir 7. Mt khac, d6i ching d3 lam ting
thé tich khéi u 1én gip 3 1an vao ngay thtr 7 ctia nudi ciy trén thach (Hinh 3.33).

Hon nita, hinh thai cta cac khdi u dugc xir 1y trong ca hai diéu kién: 1) cac
cht thir duoc thém vao tai thoi diém chuan bi khdi u; va 11) cac chét thir duoc
thém vao, duy tri trong moi truong dé phat trién khéi u trong dia thach ciing duoc
thay d6i thanh cac cum té bao 10ng 1¢o véi nhiéu té bao duoc bao boc riéng biét,
trai nguoc voi cac khéi u ¢6 cau tric chit ché ¢ dbi chimg (Hinh 3.34).

Oxostephanin VX-680

1 r
sau-1 pM

| 1
Poi chirng trwde-5 uM trude-1 M sau-0.2 uM

sau-SpuM

truede-0.2uM

Ngay 7

Hinh 3.34. Hinh thai ciia khoi u dwoc xir Iy trong hai diéu Kkién
(Thanh ty le, 100 um)

3.3.2.3. Oxostephanin irc ché sw biéu hién va hoat dong ciia Aurora kinase

Pé xac dinh oxostephanin nhu mot chét trc ché Aurora kinase méi, tic dong
ctia hop chéit nay 1én qua trinh phosphoryl hoa ciia H3S10ph di dugc danh gia
trong cac té bao ung thu OVCAR-8. Dé thu thap té bao ¢ giai doan phan bao, quan
thé t& bao dugc déng bo hoa béng cach bd sung paclitaxel, sau do u véi
oxostephanin va VX-680 ¢ ndng d6 1an luot 13 5 va 0,2 pM. Cac hinh anh cho
thay tin hiéu huynh quang caa H3S10ph d3 giam rd rét trong cac té bao phan bao
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duoc 1 voi oxostephanin va VX-680, ngay ca khi c6 hodc khong cé paclitaxel
(Hinh 3.35). Qua trinh phosphoryl héa histone H3 & serine 10 da bi gian doan
trong céc té bao ung thu OVCAR-8 duoc xur 1y bing oxostephanin va VX-680 thé
hién & tin hiéu cia H3S10ph (mau xanh luc) bi khtr khi c6 mat oxostephanin (5
uM) va VX-680 (0,2 uM) trong 15 gio

Doi chirng VX-680 (0.2 pM

Oxostephanin(5 pM

S H3S10ph

- Pac

Hoechst Hoechst

Q H3S10ph

+ Pac

Hinh 3.35. Anh huéng ciia oxostephanin va VX-680 1én qua trinh
phosphoryl hoa cia H3S10ph

Ngoai ra, sy phan bd cta Aurora B bi anh hudng boi cac hop chét nay.
Nhitng quan sat thu nhan duoc khi phén tich trén hé thong LSM 510 cho thay
trong cac té bao OVCAR-8 nguyén phan, Aurora B kinase vin dugc biéu hién
trong t& bao tai vi tri twong Ung 13 trén ving kinetochore khi NST & ky dau giira
va ky gifta. Tuy nhién, cac protein khong biéu hién tap trung ma c6 xu huéng phan
tan 1én toan b NST (Hinh 3.36).

Bén canh d6, RT-qPCR tiét 16 rang biéu hién mRNA cta Aurora B da giam
sau khi 01 v&i oxostephanin trong cac té bao OVCAR-8 (Hinh 3.37).
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Poi chirng VX-680 (0.2 pM) Oxostephanin (5 pM)

Aurora B rora . Aurora B
: < B) 3
Fon N . 9 '{_-, o o
{ 7

Hinh 3.36. Anh huéng ciia oxostephanin va VX-680 1én su phan b cia

Aurora kinase B

:g .1 7. ' OAurora A
'E 08 % * I A Aurora B
o0 0.6 % ]

£ 04 %

Pbi chimg 5 uM
Hinh 3.37. Sw biéu hién ciia Aurora A va Aurora B di giam ¢ mirc mRNA
sau khi xir Iy bang oxostephanin va VX-680
(* P <0,05, so véi doi chitng)

Dé xac dinh anh huong ctia oxostephanin dbi voi su dinh vi cua Aurora B
kinase, céc té bao HeLa biéu hién 6n dinh Aurora kinase B-GFP di duoc st dung.
Pang cht y, sy khuéch tan ctia Aurora B dd dugc quan sat thiy o ca té bao HeLa
séng va d3 ¢b dinh (Hinh 3.38). O ca hai diéu kién 13 theo ddi té bao sdng hoic té
bao di c¢b dinh déu quan sat thdy & mau d6i ching, tin hiéu ciia Aurora B thé hién
& dang cac cham phat huynh quang manh trén ving kinetochore cia NST. Con &
mau xir Iy véi VX-680 hoidc oxostephanin, tin hiéu huynh quang dan trdi trén céc
canh NST cht khong tap trung thanh diém. Sy phan tan ctia Aurora B kinase 1a
do ban than protein nay ciing bi trc ché kha ning tu phosphoryl héa, dan dén su

thay d6i vi tri bi€u hién cua phan tir, qua d6 anh huong dén chirc nang cua protein
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nay. Nhu vay c6 thé thay oxostephanin, twong tu nhu VX-680, di anh huong dén

vi tri bi€u hién ctia Aurora kinase.

Té bao HeLa sng Té bao HelLa da c6 dinh

Auora B - GFP Aurora B - GFP Aurora B - GFP Aurora B - GFP Aurora B - GFP Aurora B - GFP

Poi chirng V-680 Oxostephanin DPoi chirng VX-680 Oxostephanin

Hinh 3.38. Anh huéng ciia oxostephanin va VX-680 dén s biéu hién cia

Aurora kinase B trong té bao nguyén phan

Tom lai, nhitng dir liéu nay minh hoa rﬁng viéc xu ly té bao béng
oxostephanin da anh hudng dén sy biéu hién ctia Aurora B trong chu ky té bao
theo cach twong tu nhu VX-680, nhung véi hiéu qua thap hon.
3.3.2.4. Oxostephanin gdy djc té bao c6 chon loc trén cdc logi té bao khdc nhau

Nghién ctru chon ba dong té bao, bao gdbm UC-MSCs, hUVECs va hFBs
ctia nguoi dé kiém tra doc tinh té bao oxostephanin. Pau tién, sy biéu hién cua
gen kinase Aurora A va Aurora B so v&i gen ddi chimg actin da duoc kiém tra &
té bao binh thudng va té bao ung thu. Két qua cho thay nhitng gen nay dugc biéu
hién cao & cap d6 mRNA, véi mirc cao nhit duoc quan sat thay trong cac té bao
hUVECs va OVCAR-8, va thap nhat trong hFBs (Hinh 3.39).

Th hai, cac té bao duoc 1 v6i oxostephanin dé phan tich qua trinh chét caa
té bao. Sau 24 gid u v6i oxostephanin, su chét cta té bao hUVECs duoc quan sat
thiy & hai nong d6 cao nhat. Sau 48 va 72 gio, sb luong té bao chét ting lién tuc
trong cac giéng chita hUVECs. Két qua tuong ty ciing dugc phat hién trong UC-
MSCs. Mit khac, trong cac giéng cua hFBs, khong c6 té bao chét nao dugc quan
sat thiy (Hinh 3.40).

115



UC-MSCs

hFBs

hUVECs

OVCAR-8

-

E OAurora A
= @ Aurora B
0.8

)

w

‘;g 0.6

g

g 0.4

-

£

=02

=

2

m 0 T T T
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Hinh 3.40. Kha niing song sét ciia cac té bao UC-MSCs, hUVECs va hFBs

dwoc xir Iy véi cac ndng dd oxostephanin khac nhau sau 24, 48 va 72 gio' i

Ngoai ra, cac gia tri ICso phu hop véi nhitng quan sat nay. Cac gia tri ICso
ctia hUVECs lan luot 1a 7,9 £ 0,6; 3,1 £ 0,5 va 1,9 £ 0,5 uM sau 24, 48 va 72 gio
1. Tuy nhién, khong thé xac dinh gié tri ICso ciia hFBs sau 24 va 48 gid, nhung 1a
17,1+ 0,8 uM sau 72 gid u. Pang chu ¥, tic dung gay doc té bao ciia oxostephanin
trén UC-MSCs thap hon so voi hUVECS, nhung cao hon trén hFBs, véi gia tri
ICso & 48 va 72 gid 1an lugt 14 4,7 + 0,8 va 5,1 £ 0,7 uM. Pudng cong tic ché tang
truong theo lidu ctia oxostphanin ddi véi ba dong té bao dugc thé hién trong Hinh
3.41. Nhing dit liéu nay, ciing nhu két qua cua cdp d6 mRNA chi ra ring
oxostephanin c6 thé doc hai hon ddi voi té bao ung thuy OVCAR-8 va hUVECs,
nhung it hon ddi véi hFBs va UC-MSCs.
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Hinh 3.41. Puong cong irc ché ting truwéng dap vwng licu ddi voi
oxostephanin ciia ba loai té bao
3.3.2.5. Oxostephanin lam gidam sw hinh thanh khudn lac va tiét yéu té ting
truong boi hUVECs va hFBs
Anh hudng ctia oxostephanin ddi v6i kha nang ciia céc té bao tién than noi
mo va cac té bao tién than nguyén bao soi dé hinh thanh cac khuén lac sau d6 da

dugc kiém tra va chyup anh (Hinh 3.42)
Poi chirng 0.2 uM 1 uM

hFBs

(ii)

Hinh 3.42. Oxostephanin dnh hwéng dén sy hinh thanh va hinh thai
khuan lac & té bao hUVECs va hFBs
(i va iii) Hinh anh ciia dia nuéi cdy hFBs va hUVECs, sau khi nhuém Giemsa;
(ii va iv) Hinh anh hién vi ciia mot khuan lac nhuém mau don 16 trong hFBs va
hUVECs twong wng. Thanh ty 1, 200 uM.

117



Hinh 3.42 cho théy ca sd luong khuan lac va mat d6 té bao/khuan lac déu
giam trong cac giéng duoc xtr 1y so v6i dbi chung. S6 lugng CFU-EC va CFU-F
dd giam dang ké voi hai néng d6 cao nhit (25 va 5 uM) (P < 0,01).

Sy hinh thanh khuan lac trén 1.000 té bao duoc nudi ciy ciing bi gian doan
v6i ndng d oxostephanin thap hon, v6i s6 lugng khuan lac it hon so véi d6i ching
trong hUVECs (P < 0,05) (Hinh 3.43, biéu d0 bén trai). Ngoai ra, tac dung trc ché
cua oxostephanin ddi v6i su hinh thanh khuan lac nhiéu hon ndi bat & hUVECs
s0 voi hFBs, v6i s6 luong CFU nho hon so v6i ddi ching (%) trong té bao ndi mod
s0 v6i trong nguyén bao soi (P <0,05) (Hinh 3.43, biéu dd bén phai).

80 4

—
-
=
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OPbi chirng
701 _L 00.2 uM 120 2
60 T 1pM s 4
ms llM 100 A -
50 1 m25.M L -
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S6 lwong CFU/103 té bao

40 -

CFU-F CFU-EC 0.2 uM 1 uM SuM  25puM

S6 lwgng CFU so véi di ching (%)

>

Hinh 3.43. Anh hwéng cia oxostephanin lén 50 lwgng khuin lac dwoc
hinh thanh & té bao hUVECs va hFBs

Ba loai yéu to tang truong, bao gdbm VEGF-A, FGF-2 va HGF, duoc do
trong mdi truong nudi cy té bao sau khi xtr 1y té bao bang oxostephanin ¢ 1 va 5
uM. Dir liéu chi ra rang sy bai tiét cua cac protein nay khac nhau giira cac loai té
bao. Trong cac giéng dbi ching, ca hUVECs va hFBs déu tiét ra HGF véi cac gia
tri twong tng 1a 4,5 va 1,333 + 243,2 pg/ml (Hinh 3.44). Ngoai ra, ca hFBs va
hUVECs déu san xuat VEGF-A vao mdi trudng véi nong d6 khoang ~ 1.270
pg/ml. hUVECsS tiét ra mét luong 16n FGF-2 (2.285,8 + 240,1 pg/ml). Sau khi ¢
v6i oxostephanin, kha nang bai tiét yéu t6 tang truong cia cac té bao phu hop voi
su kiém soat lién quan dén thanh phan yéu t4, trong d6 chi hUVECs m&i c6 thé
tiét ra ca ba yéu t6 (VEGF-A, HGF va FGF-2) va hFBs chi tiét ra VEGF-A va
HGF. Tuy nhién, sd luong cta tit ca cac yéu tb ting trudong dugc thir nghiém déu
giam (P < 0,05), ngoai trirt VEGF-A duoc tiét ra bai hUVECs duoc xtr Iy bang 5
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UM oxostephanin (Hinh 3.44). Nhimg két qua nay di chimg minh rang

oxostephanin dnh hudng dén viéc bai ti€t cac y€u to tang truong cua té bao.

VEGF-A HGF FGF -2
3500 10 3000
3000 8 2500
- 2500 — 2000
= 2000 TE ¢ g 1500 - i
= 1500 D = 2"
* 1000
1000
2 500
500 .
hUVECs ,| | : I : ke = I B : -
Doi chimg 5 pM 1M Dbichimg 5pM 1 uM Poéichimg 5 puM 1 uM
VEGF-A HGF
1500 2000
1200 1600
— 900 —=' 1200 * *
E 600 =5 *% E 800
300 D 400
hFBs 0 . : — 0 , . —
Péi chimg 5 uM 1 pM DPbichimg 5 uM 1 pM

Hinh 3.44. Anh huéng ciia oxostephanin 1én sy bai tiét cac yéu to

ting trudng & té bao hUVECs va hFBs
(* P < 0,05, **P < 0,01 va *** P < 0,001, so véi doi chitng)
3.3.2.6. Oxostephanin irc ché sw di chuyén ciia hUVECS va hFBs

Di chuyén nguyén bao soi va té bao ndi mod la mot bude quan trong trong
qua trinh chira lanh vét thuong va qua trinh hinh thanh mach [130]. Vi vay, trong
nghién ctru nay, mot xét nghi€ém chira lanh vét thuong da duoc thuc hién dé kiém
tra kha ning cua oxostephanin dé diéu chinh su di chuyén cua céc té bao ndi mo
va nguyén bao soi. Trong nhom ddi chimg, ca hUVECs va hFBs déu thé hién kha
ning di chuyén dé thu hep vét ton thuong (vét xudc) véi toc do nhanh hon;
hUVECs thé hién kha ning di chuyén 16n hon (che phi 100% vét thuong sau 24
gid) so voi hFBs (che phi 46,1% vét thuong sau 24 gid) (Hinh 3.45).

Khi cac té bao duoc xir Iy bang oxostephanin, su di chuyén cia hUVECs
va hFBs da giam dang ké (P < 0,05; Hinh 3.45). D6i voi hUVECs, ty 1& vét thuong
duoc bao phu boi cac té bao duoc diéu tri bang oxostephanin ¢ nong do 25 va 5
uM 1a ~ 11% so v6i 100% ¢ nhom ddi chimg sau 24 gio, diéu ndy cho thay hop
chat nay da trc ché sy di chuyén cia hUVECsS trén 10 1an. Tac dung trc ché nay it
ndi bat hon & hFBs ¢ hai ndng d6 cao nhét (giam 5,7 1an ¢ 25 uM va giam 3,2 lan
& 5 pM & 48 gid). Tuy nhién, & ndng do 1 pM, hop chit c6 tac dung tc ché ndi
bat hon d6i voi sy di chuyén ctia hFB so voi hUVECs. Nhing két qua nay da
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ching minh rang oxostephanin wc ché dang ké su di chuyén ciia hUVECs va
hFBs.

A DPdichitng DMSO 0.1% 25 uM 5 uM 1pM B
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Hinh 3.45. Oxostephanin e ché sy di chuyén ciia hUVECs va hFBs thé hién
qua hinh dnh va d9 che phi vét thwong (%) sau mdt thoi gian di chuyén
ciia té bao (* P < 0,05 va *** P < 0,001)

3.3.2.7. Oxostephanin irc ché sw hinh thanh mach trong éng nghiém
Anh huéng clia oxostephanin trén sy hinh thanh mach cia hUVECs da
duoc kiém tra bang cach sir dung thir nghiém hinh thanh mach.

Déi chirng khong c6 Péi ching co

Matrigel Matrigel =gt i

Anh sing thwomg

- - - - o

Hinh 3.46. Anh hwdéng cua oxostephanin dén suw hinh thanh mach caa
hUVECs
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Nhu duoc thé hién trong hinh 3.46 cac té bao hUVEC d3 hinh thanh mét
mang ludi gibng nhu mao quan trén Matrigel, véi tong sb chiéu dai mach va diém
phan nhanh ctia mach cao nhét sau 10 gi0. Nguoc lai, kha nang hinh thanh mach
giam dang ké khi cac té bao dugc xir Iy v6i 5 uM oxostephanin (P <0,05) (Hinh
3.47). Téng chiéu dai mach, phan nhanh mach, cac doan mach va s6 luong cac
diém noi lan lugt 14 72,9 £ 2,1, 62,5 + 8,4, 36,4 + 7,2 va 52,1 & 5,6% so v6i nhém
d6i chimg. Phan 10n cac té bao hUVECs tap hop lai va rat it cdu trac dang 6ng
duoc quan sat thdy. Khi cac té bao dugc xir Iy v6i 1 uM oxostephanin, ty 1 phan
tram téng chiéu dai mach, phan nhanh, phan doan va s6 diém nbi dat lan luot 1a
80,8 + 10, 76,2 + 12, 52,7 + 12,2 va 70,3 + 12,3% so véi ddi ching (Hinh 3.48).
Nhiing phat hién nay cho thay ring oxostephanin trc ché su hinh thanh mach trong

ong nghiém.
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Hinh 3.47. Pinh lwong su hinh thanh mach khi cdy hUVECs trén Matrigel

voi sur ¢0 mat caa oxostephanin
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CHUONG 4. BAN LUAN

Phén 16n cac loai thudc chi Stephania Lour. & Viét Nam di dugc nghién
ciru dén nay déu duoc nguoi dan dia phuong st dung lam thudc tir 1au doi, c6
phan b dija 1y hep, dic hitu theo timg ving, da s thudng moc hoang tir ving nui
cao dén ving dong bang, ven bién, c6 loai moc ngay trén bii cat hoic go hoang
ving ven bién. D3 c6 nhiéu nghién ciru trude day vé cac loai thudce chi Stephania
Lour. tai Viét Nam, trong d6 c¢6 mot s6 nghién ciru vé loai ci dom Stephania
dielsiana Y.C.Wu, tuy nhién cac nghién ctru hau hét tap trung vao ddi tuong 1a c
ctia cdy; ndi dung chu yéu dimg lai ¢ viée chiét xuat, phan 1ap, xac dinh ciu trac
mot s6 hop chat va so bo danh gia tac dung sinh hoc trong d6 c6 tic dung giam
dau [22], [23], an than, chdng tram cam [19], [20], [21] va dic biét 1a tac dung
khang ung thu [15], [16], [17], [18]. M6t s6 nghién ctru thoi gian gin day trén
phan than 14 cdy cu dom cho thay su twong dong nhat dinh vé thanh phan alcaloid
v6i phan cu. Tuy nhién, nghién ctru ciing chi ra rang ham luong oxostephanin &
than 14 c6 thé cao hon khoang 10 lan so véi trong phr:in cu [13], [14], va
oxostephanin duoc chirng minh ban dau co tac dung tc ché té bao ung thu tot
thong qua kha ning gy doc té bao ung thu, kha ning gay chét té bao ung thu theo
chuong trinh (apoptosis) [18]. Thém vao do, sinh khéi ctia than 14 c6 thé thu hai
duoc nhiéu 1an trong nam, c6 thé tn dung dé ting gia tri cdy thudc trong qua trinh
trdng trot va thu hai. D& gép phan bo sung thém cac nghién ctru vé loai ndy, luin
an tién hanh nghién cu vé thanh phan hoa hoc va danh gia tic dung khang ung
thu cua than 14 cay ca dom.

4.1. VE CHIET XUAT, PHAN LAP VA XAC PINH CAU TRUC CAC HQP
CHAT TU THAN LA CAY CUDOM

Alcaloid 1a thanh phan hoa hoc chinh trong cac loai thudc chi Stephania
Lour. Cho dén nay, cac nha khoa hoc trén thé gigi da phan 1ap duoc khoang hon
270 alcaloid tinh khiét tir khoang 41 loai thudc chi Stephania, chiém 38,3% tong
sO loai trén thé gidi (107 loai). Mot s6 loai ¢6 sd luong alcaloid phan 1ap nhiéu
nhu: S. cepharantha (58 alcaloid), S. tetrandra (28 alcaloid), S. japonica (31
alcaloid), S. sasakii (24 alcaloid), S. longa (30 alcaloid), S. abyssinica (19
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alcaloid), S. venosa (22 alcaloid),.. Ngoai alcaloid, cac nhom chét khac it duoc dé
cap hon trong cac cong bd thanh phan héa hoc cua chi nay.

D6i vé6i loai ct dom (S. dielsiana), tinh dén nay, sb lugng cac cong bd trén
thé gidi lién quan dén chiét xut, phan 1ap va xac dinh cau trac cac hop chét 1a
tuong ddi han ché (05 cong b trong giai doan 2009 — 2020). Nhitng nghién ctru
trén thé gidi va & Viét Nam di cong bd chiét xuat phan 1ap duoc 27 alcaloid trong do
chiém ty 1& 16n chét 1a cac alcaloid nhom aporphin (20/27), ngoai ra con cé cac
alcaloid nhém morphinan (3 hop chat), protoberberin (3 hop chat) va
benzylisoquinolin (1 hop chat) tir loai ci dom.

Trong luan an, 11 hop chat gém co 8 alcaloid va 3 hop chat khong phai
alcaloid da duoc cong bd chiét xuat, phan 1ap va xac dinh ciu trac tir than 14 caa
cay cu dom, trong do:

- Stedieltin A (SD1) va Stedieltin B (SD2): hai hop chét nay déu duoc
phan 1ap tir can ethyl acetat tir than 14 cdy ct dom, sau khi tién hanh sic ky cot
dung dung moi pha thuan va pha dao. Day 1a hai hop chat méi, lan dau tién duoc
phan lap tr tu nhién.

Trong d6 dit liéu phd 'H va *C-NMR ciia SD1 ¢6 nhiéu diém tuong dong
v6i oxostephanin [41], thay doi co ban 1a su bién ddi ¢ vong C cta khung
oxoaporphin, cu thé hé théng vong thom ciia khung oxoaporphin da bi thay dbi ¢
vong C trong khi vong A, B, D van giit nguyén, cu thé 1a vong C di bi mo, va
nhém carbonyl d duoc chuyén thanh nhom ester (C-7) gan véi vong B & vi tri C-
6a dugc minh chirng thong qua tin hiéu oc 167,0, va nhom OCH3 (oc 51,2; 6u 3,14
s ppm) va mot nhom phenol & C-7a (oc 145,0 ppm). Thém vao do, 1a sy khac biét
vé truong cua hai proton & vi tri H-12 (u 6,14 s; 6,15 s ppm) ciing dugc coi 1a
minh ching cho sy mé vong C trong ciu tric caa SD1.

Vé6i hop chat SD2, dir liéu phd NMR va HMBC ciing cho thay nhiéu tin
hiéu twong dong v6i phd ciia oxostephanin [41], cho thiy hop chit SD2 ¢6 khung
chat tuong tu aporphin voi cac nhém thé bao gdm nhom methoxy ¢ C-8 va nhom
methylenedioxy & C-1 va C-2. Tuy nhién, phé *C-NMR ctia SD2 chi ¢6 17 tin
hiéu carbon, trong d6 khéng co6 tin hiéu cua nhom carbonyl nhu & phd chat
oxostephanin. Thém vao do, tin hiéu C-6a va C-7a chuyén dich vé ving truong

thap trén phd *C-NMR, goi ¥ cho viéc cac carbon nay co lién két v6i nguyén tir
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c6 do am dién 16n nhu N hodc O. Dya trén cong thirc phan tir Ci7H11NO4 va do
bat bao hoa A=13, cho thdy rang khac vdi oxostephanin, hop chat SD2 c6 vong C
la di vong chira mdt nguyén tir oxy.

Nhu vay, su mé vong, thay ddi cac nhom thé & cac vi tri C-6a, C-7 & SD1,
su xuat hién cta di vong C chtra nguyén tir oxy & SD2 1a nhitng diém 1am nén tinh
m&i ctia hai hop chat nay.

- Oxostephanin (SD3): hop chit nay di duoc Nguyén Qudc Huy va cong
su chiét xudt tir phan doan SM2 (phan doan dichloromethan va ethylacetat) ctia cu
[4] vathan 1aloai S. dielsiana [9]. Nghién ctiru nam 2018 ctia Bao Burc Thién va cong
su [41] va nghién ctru nam 2020 ctia James Knockleby va cong su [42] di cong bd
phan 1ap duoc hop chét nay tir than 14 cdy ca dom. Ngoai ra oxostephanin ciing
da duoc phan l1ap tr loai Stephania venosa (Blume) Spreng [43]. Tuy nhién hop
chit nady méi duoc tim thdy ¢ than 14 va ct loai nghién ctru thu hai tai Viét Nam,
con véi loai thu hai tai Trung Qudc chua thiy c6 cong bd vé chiét xuat, phan 1ap
hop chét nay. Diéu nay cho thiy c6 thé co su khac nhau co ban vé mot trong
nhirng thanh phan ho4 hoc dang duoc quan tAm nghién ctru ciia cay ctii dom ¢ Viét
Nam va Trung Qudc.

Cac nghién ctru vé tac dung giy doc trén cac dong té bao ung thu thuc
nghiém ctia oxostephanin 1a twong ddi phong phu, trong d6 hop chat nay da duoc
chirmg minh tac dung tdt trén cic dong té bao ung thu budng trimg (OVCAR-R),
ung thu ¢ tir cung (HeLa), ung thu gan (HepG2), ung thu vii (g6m cac dong MDA-
MB-231, MDA-MB-468, BC va BT474), ung thu cudng phdi phé nang (H358),
bach cau lympho 4c tinh (MOLT-3), ung thu rudt két & nguoi (HCT116) [15], [41],
[42], [43]. Co ché kich thich qua trinh apoptosis (kich thich t& bao chét theo chuong
trinh) ¢ t& bao ung thu budng tring OVCAR-8 ciia oxostephanin cling da duoc
Nguyén Qubc Huy va cong su [18]; James Knockleby va cong su [42] chirng minh
trén thuc nghiém. Ngoai ra hop chat nay dugc chi ra 1a ¢ tac dung dimg chu trinh té
bao, c6 anh huong nhat dinh 1én Aurora kinase. Diéu nay goi y cho viée can tiép tuc
danh gia tac dung gay doc té bao cuia oxostephanin, so sanh tac dung ndy véi cac hop
chat khac duoc chiét xuat phan 1ap tir loai nghién ctru va 1am rd hon vé co ché tac
dung gay doc té bao ctia hop chat. Ngoai ra cling can nghién ctru doc tinh cua

oxostephanin trén cac dong té bao thudng dé danh gia kha ning tac dung chon loc
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ctia hop chét, dinh hudng cho cac nghién ctu tiép theo nham phét trién ché pham c6
chtra oxostephanin.

- Oxostephanosin (SD4): hop chat nay duoc chiét xuat, phan lap tir loai S.
venosa [122] va Polyalthia nemoralis DC. Annonaceae (Ran rung, Phoc den)
[131]. Pay la 1an d4u tién oxostephanosin dugc phan lap tir loai ct dom, dong gop
thém cho tinh méi vé thanh phan hoa hoc cua loai nghién ctru. Cau trac ctia SD4
gan nhu tuong tu vdi SD3 (oxostephanin), chi khac & vi tri C-8 lién két v6i nhom
OH thay thé cho lién két vdi nhém OCHs. Diéu nay goi ¥ tiép tuc danh gia tac
dung gy doc té bao cua hop chat SD4.

- Oxocrebanin (SD5): hop chat nay di dugc cong bd co trong cac loai S.
succifera, S. venosa [132]; dugc Pham Gia Dién va cong su [133], Zhang Yi va
cong su [3], De-Xiong Zhou va cdng su [4] phan lap tur cu loai S. dielsiana, cu
loai S. hainanensis [46], va tir than 14 loai Fissistigma poilanei (Ast) Tsiang &
P.T. Li (Annonaceae) thu hai & Viét Nam [134]. Tuy nhién v&i phan than 14 loai
S. dielsiana, nghién ctru cia Pao Buc Thién va cong su [41] va nghién clru nam
2020 cta James Knockleby va cong sy [42] lai chua phén lap duoc chat nay. Nhu
vay luan an d4 lan dau tién phan 1ap dugc oxocrebanin tir than 14 cay ci dom, ddnh
dau mot diém khac biét vé mat thanh phﬁn hoa hoc trong phﬁn than 14 cua cay so
voi cac nghién cuu trude day.

Hop chét oxocrebanin chiét xuat phan lap tir loai S. hainanensis da dugc
chting minh c6 tac dung gy doc té bao ung thu theo co ché tac dong kép gom trc
ché Topoisomerase, ngian chin sy phat trién cua té bao ung thu via MCF-7 bang
cach gdy ra ton thwong DNA va ngin can phan bao [46]. Ngoai ra tac dung chdng
viém cua hop chat nay ciing rat dang cha y. Nhu vay oxocrebanin 1a mot chat c6
tiém nang trong nghién ctru cac chat tac dung khang ung thu. Can c6 nhitng nghién
ctru tiép theo dé danh gia tac dung sinh hoc ctia hop chat nay.

- Aristolactam (SD6): diy la mét trong cac hop chat thuéc nhom
aristolactam alcaloid, dugc phan l1ap tir loai Aristolochia indica L., ho Mdc huong
nam (Aristolochiaceae) va mot s6 loai khac thudc chi Aristolochia, Asarum [124].
Tham chiéu tai liéu da cong bd vé nhitng nghién ctru thanh phan hoéa hoc cia chi
Stephania Lour, thi SD6 chua timg duoc dé cap dén trong chi nay. Nhu vdy, SD6

hay Aristolactam dugc ghi nhan trong két qua nay, nén ludn an 1a nghién ctru dau
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tién cong bd SD6 duoc phan 14p tir chi Stephania Lour. néi chung va loai cu dom
no6i riéng. PO chinh 1a mot trong nhitng déng gop vé tinh méi trong cac nghién
ctru vé thanh phan hoa hoc cta chi Stephania Lour. va loai cti dom. Diém khac
biét co ban cua aristolactam so v&i cac hop chét alcaloid da dugc cong bd trong
cudom 1a ¢ di vong 5 canh chtra N, thay cho di vong 6 canh chira N trong cac hop
chat khung aporphin, morphinan, protoberberin hoidc benzylisoquinolin. Pay
cling c6 thé 1a nguyén nhan din dén tac dung cua aristolactam ciing khac so voi
tac dung cua cac chét da cong b trong loai, cu thé 1a doc tinh trén than va kha
ning gy ung thu, gdy dot bién gen va gay ung thu cta aristolactam ciing nhu acid
aristolochic da duoc thira nhan [135]. Do céc thong tin vé ddc tinh cua hop chat
cling nhu do luong hop chat thu dugc qua nho (2,3 mg) nén luan an khong tién
hanh danh gia tac dung gay doc trén cac dong té bao ung thu thuc nghiém cta hop
chat nay.

- Crebanin (SD7): day la hop chit tuong ddi dién hinh thudc nhom
aporphin, da dugc tim thiy trong khoang 15 loai khic nhau thudc chi Stephania
Lour. Cac nghién ctru ciia Yecheng Deng va cong su [5], De-Xiong Zhou va cdng
su [4] dd cong bd viéc phan 1ap crebanin tir cu lodi S. dielsiana. Mot s6 nghién
ctru vé thanh phan héa hoc ctia than 14 ca dom ciing d3 cong b su xuét hién cua
crebanin qua chiét tach phan lap [41], [42]. Nhu vay c6 thé thiy crebanin phan bd
ca trong ¢t va than 14 ctia ca dom. Tir két qua nghién ctru thanh phan héa hoc cua
than 14 ci dom cua luan an, trén 2000 mg crebanin da duoc chiét xuét phan lap tu
7 kg duoc liéu. Két qua nay phu hop véi cac cong b trén thé gisi va Viét Nam
vé thanh phan ho4 hoc cta loai cu dom. Két qua phan 1ap duge mot lugng khong
nho crebanin cho goi ¥ rang d6 c6 thé 1a mot trong nhitng thanh phan chinh cua
nhém alcaloid trong loai ci dom, nén mot s6 nha khoa hoc da tién hanh nghién
ctru mot sb tac dung sinh hoc cua chét nay.

Crebanin gy doc manh v6i dong té bao ung thu va BT474 véi ICso = 1,58
ng/ml [41], gdy doc yéu trén cac dong té bao ung thu HeLa, MDA-MB231, MDA-
MB-468, MCF-7 va cac dong té bao khong ung thu 184B5 va MCF10A [42]. Mit
khac theo nghién ctru cia Nguyén Québc Huy [15], crebanin chwa thé hién tac dung
gay doc trén dong té bao ung thy OVCAR-8, tham chi chit nay con c6 tac dung
kich thich té bao ung thu ¢6 tir cung HeLa ting sinh manh & nhitng ndng do thap.
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Do dé trong khuon khd nghién ctru ctia luan an, crebanin chua dugc lua chon cho
nghién ctru danh gia tac dung gay doc té bao ung thu va tac dung lién quan.

Tuy nhién ngoai tac dung gy doc té bao, crebanin con cé cac tac dung déng
luu y khac nhu ting cuong tri nhé trong thir nghiém, tc ché AChE, chdng loan nhip
tim, cam tmg chu trinh chét té bao, giam dap (mg ctia mang ty thé, chdng xam lan va
di can té bao ung thu, giam dap ung trong phan tmg viém, khang khuan [44], [45],
[501, [57], [136], [137]. Do han ché v& mit ndi dung, thoi gian trién khai ludn an, cac
tac dung ndy cua crebanin chua c6 diéu kién dé danh gid. Can c6 nhitng nghién ctru
sau hon vé tac dung sinh hoc cta crebanin dé co thé tan dung duoc ngudn nguyén
liéu chiét xuat hop chat nay véi lugng 16n nhu cti dom.

- Dehydrocrebanin (SD8): hop chit nay dugc chiét xuit phan 1ap tir cac
loai S. venosa [138], S. sasakii [139], S. cepharantha [140] va tir cu loai S.
dielsiana [8], [26]. Trong than 14 cua loai ndy chua c6 cong bd vé viée chiét xut
phan 1ap duoc dehydrocrebanin. Nhu vay luan an d lan dau tién phéan 1ap duoc
dehydrocrebanin tir than 14 cay ci dom, dong gbp thém tinh moi vé thanh phan
hoa hoc cua loai nghién ctru.

Vé tac dung sinh hoc, hop chat nay thé hién tac dung giy doc té bao manh
hon trén cac dong OVCAR-8 va MDA-MB-231; tac dung yéu hon trén cac dong
HeLa, HepG2 va H358 [15]. Ngoai ra hop chét ndy con co tac dung chdng sbt rét voi
ICso = 70 ng/ml [54]. Do luong hop chat phan 1ap duoc khong nhiéu, cac dong té
bao ung thu thuc nghiém st dung trong luan an twong ddi tring véi cac dong té bao
da cong bd trén, do vay luan an khong lya chon dehydrocrebanin dé tiép tuc danh gia
tac dung gay doc té bao trén in vitro nira. Trong thoi gian tiép theo, c6 thé nghién
ctru tac dung ctia dehydrocrebanin trén cac dong té bao ung thu khac hoic danh gia
céc tac dung khac ciia hop chat nay.

- Cac hop chit Khac:

+ 4-hydroxybenzaldehyd (SD9): diy 1a mét trong ba ddng phin cua
hydroxybenzaldehyd, c6 thé duoc tim thay trong cac loai lan Gastrodia elata,
Galeola faberi va loai Pisonia aculeata [141]. Pay duoc xem la chét c6 kha nang
can thiép vao hoat dong va trc ché ctua dopamine beta-monooxygenase (DBM).

+ Benzyl S-D-glucopyranosid (SD10): da dugc Tram Ngoc Ly va cong su
phan 1ap tir than ré loai Alpinia officinarum Hance [126], David S. Seiglera, Guido
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F. Pauli va cdng su phan lap tir 2 cay Passiflora edulis (Chanh leo) va Carica
papaya (Pu di) nam 2002 [142]. Mot vai nghién ctru sau nay da ching minh hop
chét nay c6 tac dung chdng oxy hoa.

+ (6R,9S5)-roseosid (SD11): day 1a mot megastigman glucosid, trudc day
da phan 1ap duoc tr Vinca rosea [143] va Bauhinia variegata [144], da dugc
ching minh c6 tac dung ting cudng giai phong insulin tir dong té bao INS-1 in
vitro [144]. Trén thé gidi, d3 c6 nghién ciru tong hop cac dong phan cua roseosid
[127], va chimg minh rang cac dong phéan 1ap thé cia nd c6 tac dung tc ché giai
phong leukotrien tir té bao mast nudi cdy c6 ngudn gbc tir tay xwong chudt
(BMCMC) [145]. Tai Viét Nam, ddng phan (6R,9S)-roseosid di duoc Hoang Vian
Thay phan 1ap tir loai S. viridiflavens thu hai tai Vin Chén, Yén Bai [138].

Ludn an 13 céng bd dau tién vé viéc phan lap dugc 3 hop chét 4-
hydroxybenzaldehyd, benzyl f-D-glucopyranosid, va (6R,95)-roseosid tir than 1a
cay ci dom, gop phan ting cudng cac két qua nghién ciru vé thanh phan hod hoc
ctia loai. Do cac hop chit nay khong thudc nhom alcaloid 13 nhom hop chét chinh
trong ct dom, tac dung sinh hoc di dugc cong bd cua cac hop chit ndy ciing tuong
d6i khac biét so v6i dinh hudng nghién ctru cia luan an, nén ludn 4n khong lwa
chon 3 hop chét ndy cho trong cac nghién ctru tiép theo vé dinh luong ciing nhu
danh gia tac dung sinh hoc.

Nhu vay luan an da chiét xudt phan lap duoc 11 hop chat, trong do co:

+ 02 hop chat alcaloid méi, 1an dau tién dugc phan phéan 1ap tir tu nhién,
duoc dé nghi dat tén 1a Stedieltin A (SD1) va Stedieltin B (SD2)

+ 01 hop chat alcaloid 1an dau tién dugc phan 1ap tir chi Stephania Lour. 1a
aristolactam (SD6)

+ 01 hop chat alcaloid 1an dau tién dugc phan lap tir loai ca dom la
oxostephanosin (SD4)

+ 01 hop chét alcaloid 1an dau tién dugc phan lap tir phan than 14 cia cay
cti dom (da phan lap dugc tir phan cu) 14 oxocrebanin (SD5)

+ 03 hop chat alcaloid 13 oxostephanin (SD3), crebanin (SD7) va
dehydrocrebanin (SD8) phu hop vé6i cac két qua nghién ciru vé thanh phan hoa

hoc cta ci dom trén thé gidi va tai Viét Nam.
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+ 03 hop chat khong phai alcaloid gom 4-hydroxybenzaldehyd (SD9);
benzyl f-D-glucopyranosid (SD10) va (6R,95)-roseosid (SD11) déu 1a cac hop
chat lan dau tién duoc phan 1ap tir loai cti dom.

Két qua nghién ctru vé thanh phan héa hoc nay di gop phan lam phong pha
kho tang cac hop chat thién nhién noi chung, chi Stephania noi riéng, cu thé: luan
an da dua tong s alcaloid phan 1ap duogc tir ct va than 14 loai S. dielsiana cho dén
nay 1a 31 alcaloid, nhiéu hop chét trong d6 méi cong bd ¢ Viét Nam. Trong sb
cac hop chat alcaloid co trong cti dom, c6 5 hop chit 1a stephanin, L-
tetrahydropalmatin, crebanin, O-methylbulbocapnin, oxostephanin dugc tim thay
trong ca than 14 va cu; 7 hop chit méi duoc tim thiy trong than 14 13 palmatin,
thailandin, dehydrocrebanin, oxotephanosin, aristolactam, stedieltin A va
stedieltin B, con lai 1a cic hop chat duoc tim thiy trong ct. Nhu vay thanh phan
hoa hoc ctia phan ¢t va phan than 14 cay ci dom di c6 nhitng diém khéc biét dang
ké, can c6 nhirg nghién ctru sau hon dé danh gia so sanh, tir 46 c6 thé dinh huéng
céc nghién ciru vé chuyén hoa cta cac hop chat trong thuc vat. Luan an ciing da
bd sung 4-hydroxybenzaldehyd; benzyl -D-glucopyranosid va (6R,9S)-roseosid
vao danh muc cc hop chét khac c6 trong chi Stephania Lour. ndi chung va loai
cti dom ndi riéng. Két qua nghién ciru cua ludn 4n 13 co sé khoa hoc dé nghién
clru phat trién thanh san pham bd trg, cham soc sirc khoe nhan dan tir loai ci dom.
4.2. VE BUOC PAU NGHIEN CUU XAY DUNG PHUONG PHAP PHAN
LAP VA PHUONG PHAP PINH LUQNG PE THEO DOI HAM LUQNG
OXOSTEPHANIN TRONG DUQC LIEU THEO THOI GIAN THU HAI
4.2.1. V& phén lap va so by danh gia do tinh khiét ciia oxostephanin

Véi cac két qua nghién ctu di cong bd vé tac dung sinh hoc cua
oxostephanin, nhan thdy day 1a mot hop chét ¢ tiém ning trong diéu trj ung thu,
luan 4n tién hanh chiét tach hop chat nay véi s6 luong da 16n dé phuc vu céc
nghién ctru vé danh gia tac dung co ché gy doc té bao cua nod.

Trong phuong phap chiét tach oxostephanin, dé chiét 1ay toan bd thanh
phan cta duoc liéu thi dung méi thich hop nhét 13 methanol hoic ethanol 80-95%.
Methanol dugc xem 13 dung mdi da ning vi n6 c6 kha ning hoa tan dugc nhiéu
nhom chét khong phan cuc, dong thoi dung méi ndy ciing co thé tao cau ndi hydro

dé co thé hoa tan nhom chat phan cuc khac. Thém vao d6, gia thanh ctia methanol
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va qua trinh loai dung moéi trong dung dich chiét 1a nhitng vu diém ndi bat cua
dung moi ndy. Phuong phap chiét phan 14p oxostephanin gdm 6 budc, chia thanh
4 giai doan, gdm: (1) chiét xuét tao cao tong methanol cta cti dom; (2) loai tap
tao cao gidu alcaloid tho (bang ethyl acetate va petroleum ether két hop v6i chuyén
dang mudi chloride— base alcaloid); (3) Tao cin giau alcaloid di lam giau
oxostephanin bang chiét phan bb v6i chloroform va ethyl acetate; (4) tinh ché két
tinh tao oxostephanin. Trong phuong phéap chiét xuit va phan 1ap oxostephanin
d4 xay dung dugc, & giai doan 2 cao chiét methanol dugc ap dung ca phuong thire
dic trung cua chiét xuét alcaloid boi chuyén dang base-mudi bang HCI 10% va
dung dich NH4OH béo hoa, dong thoi voi chiét phan doan loai tap bang diy cac
dung méi hitu co ¢6 dd phan cuc khac nhau tir petroleum ether, chloroform, ethyl
acetate quan chiét phan b long-1ong. Dya vao do tan khac nhau ctia mudi chloride
alcaloid trung gian duogc tao bai thém HCI 10% dén pH 4-5 so véi nhimg chat
khac ngoai alcaloid trong ctt dom, ethyl acetat dugc sir dung trong chiét phan b
10ng-16ng c6 thé gitup loai b phan 16n nhitng nhém chat c6 thé co6 nhu phenolic,
flavonoid. ..Su chuyén dang tir mudi chlorid alcaloid sang dang base cua alcaloid
trong budc tiép theo ciia phwong phap bang NHsOH dén pH 9-10, va sir dung
petroleum ether trong chiét phan bd c6 thé gitp ich trong viéc loai bé nhirng chat
ngoai alcaloid con sot lai nhu cac manh thuy phan cua glycoside phenolic,
chlorophyll.... trong dich chiét ca dom, va tao ra phan doan cao alcaloid tong.
Tiép theo dua vao dic tinh phan bd, kha ning hoa tan khic nhau trong dung moi
ctia tirng alcaloid c6 thé co trong hdn hop tong dé dan 1am giau oxostephanin trong
alcaloid tong (giai doan 3). Sir dung chloroform dé giam bét sy da dang cua
alcaloid trong hon hop. Tu thuc nghiém cho thiy oxostephanin tan trong
chloroform it hon nhiéu trong ethyl acetat. Trong khi d6, chloroform lai c6 thé c6
kha ning dang ké hoa tan nhiéu loai alcaloid khac nhau [146]. Do vy, chloroform
da duogc str dung nhu mot dung moi tinh ché loai bét alcaloid trong hon hop nham
lam giau oxostephanin trong hdn hop. Cén giau oxostephanin dugc tién hanh két
tinh nhiéu 1an trong hdn hop methanol/ethanol (1:2) dé thu duoc oxostephanin
tinh khiét (giai doan 4).

So sanh phuong phap chiét tach oxostephanin va phan lap oxostephanin

(SD3) trong phan nghién ctru thanh phan héa hoc thay rang: Uu diém cta phuong
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phap chiét tach oxostephanin 13 twong ddi don gian, dé thuc hién va cho phép
phan tach dugc hop chit oxostephanin ra khoi hdn hop nhiéu chat bang cach két
tinh lai, ma khong can st dung hé thong cot sic ky va phan doan. Thém vao d6
luong oxostephanin thu dugc nhiéu hon véi 4 g / 5 kg duoc liéu, trong khi d6 véi
7 kg dugc liéu nghién ctru thanh phan héa hoc chi phén lap duoc 8,6 mg. Piéu d6
chting to giai doan 1am giau oxostephanin ctia phuong phap chiét nay c6 hiéu qua
t6t. Vi muc dich chiét xuat oxostephanin don gian nhat, c¢6 thé st dung rong rii
thi ddy 1a phuong phap c6 kha ning Gmg dung cao, c6 thé ap dung dé san xuét chat
dbi chiéu, voi gia thanh hop 1y. Tuy nhién, tir két qua nghién ctru dinh lugng trong
than 14 cho thay ham lugng oxostephanin c6 thé c6 ham luong (%) tir 0,320-0,873.
Néu nhu vay thi v6i 5 kg than 14 ci dom c6 thé c6 khoang hon 20 gam
oxostephanin, nhung phuong phap chi 1ay duoc 4 g chat nay. T tinh toan so b,
cho thiy rang hiéu suat phan 1ap cua phuwong phap con thap, vay co sy mat cua
oxostephanin trong cic budc/giai doan ciia qua trinh tinh ché, nhu s dung
chloroform dé lam giau, luong oxostephanin con c6 thé tén trong nudc cai két
tinh. Do vay, cho du phuong phap chiét xuat nay c6 vu diém don gian, c6 thé
duoc nang cap thyc hién voi quy md 16n, nhung can tiép tuc nghién ctiru xay dung
cai tién dé dat hiéu suat chiét xuat cao hon, hiéu qua hon ma khéng can sir dung
cac budce phan tach truyén théng qua sic ky cot hodc sic ky diéu ché ciing nhu
cac phuong phap phan tich khac, giam duoc gia thanh cling nhu ting hiéu suét
thu dugc hop chit oxostephanin tinh khiét.

Bang sic ky long hiéu ning cao, oxostephanin thu dugc co do tinh khiét
khoang 98,5% (tinh theo dién tich pic). Hop chat nay duoc st dung lam cho
nghién ctru danh gia sy thay d6i ham luong hoat chat theo thoi diém thu hai va 1a
nguyén liéu cho cac danh gia in vitro vé tac dung va co ché gy doc té bao tiép
theo. Hién nay trén thé gii va tai Viét Nam déu chwa c6 chuin oxostephanin dé
phuc vu viéc ndi chuan trong phén tich. Tuy nhién do han ché vé thoi gian va diéu
kién thuc nghiém nén luan an chua tién hanh duoc viée thiét lap chat chuan
oxostephanin. Do vy can c6 cic nghién ctru chiét tich oxostephanin véi lugng
16n hon dap tmg yéu cau cia thiét 1ap chuan ciing nhu lam nguyén liéu cho céac

nghién ctru danh gia tac dung in vitro va in vivo.
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Nhu da ban luan & trén, oxostephanin la alcaloid da duogc chiét xut, phan
lap va tinh ché tir cdy ctii dom vé&i nhiéu tac dung sinh hoc dang luu ¥, dic biét 1a
tac dung khang ung thu. Luan an da diéu ché dugc 4,0 g oxostephanin phuc vu
céc nghién ctru vé thanh phan hoa hoc va tac dung sinh hoc. Nhan thay day 1a hop
chét co luong chiét duge tuong ddi 1om, tac dung sinh hoc tdt, sau khi tham khao
céc tai lidu, luan an lwa chon oxostephanin 14 chat so sanh dé danh gia su thay doi
ham lugng theo thoi gian thu hai.

4.2.2. Vé xay dung va thim dinh phwong phép dinh lwong
% Khdo sdt buoc song phat hién

Oxostephanin c6 kha nang hap thu UV tot do c¢6 hé théng vong thom. Quét
phd tir ngoai trong khoang 200 — 800 nm cho thdy oxostephanin ¢ hinh thai va
cac dinh hip phu cuc dai/ cuc tiéu twong dong voi cong bd trude do [12]. Tham
khao tai liéu [12], [13] tién hanh dinh luong oxostephanin & budc song 254 nm.
Thuec té qua trinh khao sat cho thdy tai budc song 256 nm thi tin hiéu pic cao nhat
va 6n dinh. Vi vay luan an quyét dinh gitr nguyén budc song 254 nm (Aax + 2
nm) nhu tai liéu tham khao dé tién hanh dinh luong oxostephanin.

% Khdo sdt pha dong

Sau khi tham khdo cac cong b trude ddy, véi dinh luong oxostephanin
bang phuong phap HPLC, luan 4n tién hanh khao sat 3 pha dong gdm pha dong
A: MeOH : acid formic 0,1% (ty 1€ 35:65, v/v); pha dong B: ACN: H>O (ty 1€
80:20, v/v) va pha dong C gébm kénh A: ACN (0.1% acid formic v/v), kénh B:
H,O (0.1% acid formic, v/v) voi gradient ndng do.

Vi pha dong C, thoi gian luu ctia oxostephanin twong ddi ngan hon so voi
2 pha dong con lai, song st dung gradient nong do phuc tap hon so véi ché do
dang dong. Pha dong B cho thoi gian luu ctia oxostephanin dai hon han (khoang
21 phut) gy kéo dai thoi gian phén tich. Trong khi d6 pha dong A gdm MeOH :
acid formic 0,1% (ty 1& 35:65, v/v) cho sic ky dd can ddi, thoi gian luu (khoang
14 phut) da hop ly hon. Do vay luan an lya chon pha dong A cho cac nghiénc ru
tiép theo.

So sanh v6i phuong phap ctia Nguyén Qudc Huy va cac cong sy [13] thi

phuong phép trong ludn an c6 wu diém khéng chay gradient nén dudng nén 6n
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dinh hon, thoi gian sac ky ngan hon 10 phat nén tiét kiém duoc thoi gian, hoa chat
dung moi.
% Khdo sit phwong phdp xiv Iy mdu

Vé thu hai mau nghién ciru: Nguyén liéu phuc vu dénh gia sy thay d6i ham
luong hoat chat theo thoi gian thu hai duoc trong tai xd Song Mai — thanh phé Béc
Giang — tinh Bic Giang tir ngudn giéng goc ¢ Ba Vi tir thang 8/2019. Thyc hién
trong trot va chim séc theo khuyén céo ctia vuon giéng gc. Thu hai phan than 1a
non (doan than 14 dai khoang 1m tinh tir du ngon), bt dau tir thang thtr 6 sau khi
trong. Yéu cau thu hai mau nay c6 duoc sau khi tham khao nghién ciru cia Nguyén
Quéc Huy nam 2015 [10], theo d6 bang phuong phéap sic ky 16p mong hiéu nang
cao (HPTLC) d3 xac dinh dugc ham lugng oxostephanin cao nhat & phan than 13
non cua cay.

Lua chon dung mdi chiét: Tir tinh chat 1y hoa ciia oxostephanin 14 tan tét
hon trong MeOH, két hop tham khao [13] nén luan an quyét dinh lya chon MeOH
lam dung méi chiét. Tuy nhién MeOH 13 méot dung mdi chiét khong chon loc, ¢o
thé hoa tan dugc nhiéu chat, do d6 qua trinh khao sat sic ky phai dung ca dung
dich thir ¢ x4c dinh pic tap c¢6 anh hudng dén pic cta oxostephanin hay khong.

Trong nghién ctru ciia Nguyén Québc Huy va cong su [13] str dung phuong
phap chiét long - 1ong dé tach va dinh lugng phan c6 chira oxostephanin. Qua
trinh xtr Iy mau nay phai trai qua budc chuyén dang alcaloid base va chiét 1ong-
1ong véi chloroform, dan dén co thé gay sai s6 phan tich qua tig budc chuan bi
mau, cho du thu dugc mau thir sach. Trong khi d6, luan 4n da xtr Iy mau véi mot
dung moi duy nhat 1a methanol, va mot budc chiét twong dbi don gian, dé thuc
hién, nén tranh duoc sai s hon so v6i chiét 1ong - 16ng, tuy mau thu dugc 1a dang
cao toan phan, nhung chuong trinh phén tich van dam bao tach pic tap ra khoi pic
oxostephanin.

Lu4n 4n khao sat lai cac thong sb nhu sb 14n chiét, lvong dung méi chiét va
thoi gian chiét dé chon dugc phuong phap chiét téi wu. Két qua khao sat cho thay
diéu kién xur Iy mau t6i wu 1a chiét 3 1an/ 3 gio (mdi 1an 1 gid) véi tong ti 1é dung
moi/ duoc lidu 1a 200 : 1 (ml/g). Xac dinh cac thong sd ctia qua trinh xir Iy mau
cling 13 viéc 1am can thiét dé tranh nhimg sai s6 c6 thé gip phai trong qua trinh

dinh luong.
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% Thdm dinh phwong phdp phén tich

Theo “Hudng dan ASEAN vé tham dinh quy trinh phan tich” [107] va
AOAC [108] sau khi khao sat diéu kién sic ky va diéu kién xir Iy mau, luan an
tién hanh tham dinh lai theo tiéu chi cia AOAC va Huéng dan cia ASEAN vé
tham dinh quy trinh phén tich. Két qua tham dinh di dap tmg duoc cac tiéu chi
ctia AOAC v6i do 6n dinh hé théng tdt, khoang tuyén tinh rdng, c6 tinh dac hiéu
cao, do ding va do chinh xéac cao, c6 kha nang ing dung tbt trong cac phong thi
nghiém.

4.2.3. V& su thay ddi ham lwong oxostephanin theo thoi gian thu hai

Vi diéu kién khach quan, chi 1ay duoc miu duoc liéu ctia 9 thang va khong
ldy dugc mau cta 3 thang con lai (thang 6, thang 7 va thang 8). Boi thoi diém nay
trong nam 2020 thoi tiét qua nang néng, ma ct dom 1a mot cay wa bong nén cay
bi lui va khong thé thu hai dugce. Do d6 luan an chi dua ra dugc két qua so bo vé
thoi diém thu hai dé ham luong oxostephanin cao nhat 1 vao khoang giira thang
9 dén giita thang 10. Vi cac thang con lai, ham lugng hoat chat thay ddi tir 0,337
— 0,611 % (tinh theo khdi luong duoc liéu kho tuyét ddi) cho thiy cé sy thay doi
dang ké vé ham luong hoat chit theo thdi gian thu hai. Tuy nhién do diéu kién bi
anh huong nghiém trong cia dich bénh, nghién ctru chua danh gia dugc anh hudng
cua cac yéu t6 trong qua trinh tréng trot nhu mat do tréng, chét dat, ché do cham
soc va tudi tiéu, do che phu (do ciy khong chiu dugc anh ning gay git), ... co thé
lam anh huong dén ham luong ciia hoat chat. Do d6 can c6 cac nghién ctru k§ hon
vé cac khia canh trén, tién t6i xdy dung mé hinh trong trot ca dom theo tiéu chuan
GACP.

Trong khudn kho theo ddi dong thai tich liy sinh trudng trong than 14 cta
ci dom trong & Bic Giang, ludn an cho két qua ham luong oxostephanin trong
than 14 tir 0,337 — 0,873 (%) tity vao thoi gian thu hai. Luan an ghi nhan thoi diém
ham luong cao nhét 13 thang 9 va thang 10 (0,873 va 0,819 %), ham lugng thap
vao dau thang 2 (0,353%) va thang 3 (0,337%). Su bién dong ham lugng trong
thoi gian tir thang 2 (0,353 dén 0,611 %) dén thang 5 (0,430 — 0,597 %) ¢6 thé dy
doan rang, thoi tiét mua dong-xuan, rdi xuin-hé cung voi thoi diém cdy sinh
truong ra hoa, tao qua c6 anh huong khong nho dén tich liy hoat chat

oxostephanin. Luan an da khong ldy miu cua thoi diém thang 4 va thang 6, thang
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7, boi trén theo ddi thuc té sinh truong ctia phan than 1a ciy cii dom cho thay rang:
(1) thang 4 s& vao thoi diém ra hoa, khong nén thu hai mau do anh hudng phat
trién ctia cdy; (2) thang 6 va 7 than 14 ci dom bj tap nang do anh huong thoi tiét
néng néng mua he, nén suc cay yéu, khong thé thu hoach dugc miu. Do vay
nghién ciru dong thai tich Iy gitip cho dua ra thoi diém thu hoach than 1a hop 1y
vao thang 9 va thang 10 khi cdy cu dom vira dam bao sinh khéi va ham luong

oxostephanin.

- 13.1-49

Thang 9/2020 Thang 10/2020
Hinh 4.1. Hinh anh cay ci dom qua mdt sb thoi diém
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Nghién ctru dinh luong oxostephanin trong than 14 ca dom bang phuong
phap HPTLC ciia Nguyén Qudc Huy [14], cho thay trong than 14 non ¢ thé co
ham lugng oxostephanin tir 0,7892 — 1,5221 (%), trong than 14 banh té c6 tur
0,7509 - 0,8579 (%), va trong than 14 gia tr 0,3257 - 0,5248 (%). Trong khi do,
nghién ctru dinh lugng bang HPLC mAu 14 thi thu hai vao thang 4 13 thoi diém cay
dang ra hoa, két qua nén ham luong hoat chét thu duoc twong ddi cao (0,873 %)
[13]. Tuy nhién néu thu vao thoi diém nay c6 thé anh huong dén kha ning nhan
gidng cta cay cti dom. Piéu nay can phai hét sirc can nhic trong qua trinh thu hai
do hién nay ctt dom van dang dugc xép vao danh muc VU (sip nguy cap) trong
Sach d6 Viét Nam [2], van can c6 dau tu nghién ctru mé rong ving trong phuc vu
san xudt cac san pham trong twong lai.

Su khéc biét trong két qua thu dugc gitta hai phan tich ham luong bang
HPTLC va HPLC cho thiy su khac biét boi dic hiéu ciia phuong phép, va dong
thoi mAu thu hai cta nghién ctru trude d6 lai khong chi rd thoi diém ma chi phan
loai theo tinh trang mau. Nén két qua thu dugc cua luan 4an 1a khong mau thuan
voi cac nghién curu trude cua tac gia khac.

Ngoai dinh luong cac mau thu hai tai Bic Giang luan an con tién hanh dinh
luong mat s6 mau thu hai tai Quan Ba - Ha Giang va Ba Vi — Ha Néi la hai ving
c6 ddng bao dan toc Dao st dung ctii dom trong chita bénh va chim soc strc khoé.
Do sb lwong mau tai hai dia diém nay con han ché nén van chua du thong tin dé
dua ra két luan ham luong cta oxostephanin. Tuy nhién ciing c6 thé so bo nhan
thdy v&i mau than 1a cii dom thu vao thang 3/2019 ¢ hai dia diém chua c6 su khac
biét vé ham luwong oxostephanin, nhung & mdi mau, oxostephanin trong 14 cao hon
rat nhiéu so véi trong than.

So sanh cung mua thu hai (thang 3) thi mau thu hai vao thang 3/2020 & Bic
Giang c6 ham lugng oxostephanin 14 0,337%, khac biét khong dang ké so v&i mau
thu hai vao thang 3/2019 tai Quan Ba (Ha Giang) va Ba Vi (Ha No6i) (ham luong
oxostephanin 1an luot 13 0,32 va 0,34%). Cung thoi diém thu hai vao thang 5/2020,
khong c6 sy khac biét dang ké vé ham lugng oxostephanin trong mau thu hai tai
Bic Giang va Ba Vi. Tuy nhién, d6i voi mau thu hai thang 10/2020, sy khac biét
vé ham luong oxostephanin c6 thé dén tir sy sai khac vé khi hau cta hai ving

trong thoi gian nay. Ngoai ra cling can nhac dén nhiing sai khac c6 thé xay ra

137



trong qua trinh thu hai va bao quan miu boi vi miu thu hai & Bic Giang phuc vu
cho qua trinh phan tich dong thai tich lu§ oxostephanin trong nim, con mau & Ba
Vi duoc thu va so ché bai nguoi trong.

Thong qua quan sat trong qué trinh thu hai mau tai Bac Giang, néu thu hai
ca than va 14 thi cic mam cdy méi nay nhiéu hon, 1an thu hai tiép theo trén cling
cay s& dugc nhiéu duoc lidu twoi hon (néu khéng c6 tac dong bat loi cua thoi tiét).
Con néu chi hai 14 ma khong thu than, nhiéu trudng hop cay co thé bi lyi dan va
tham chi chét ca cdy. Tuy nhién cac nhan dinh ndy méi dimg & quan sét, chua c6
cac danh gia dinh lwong cu thé. Can c6 cac nghién ctru dy du vé gidng duoc lidu,
quy trinh tréng trot, thu héi, so ché va ché bién duoc liéu (néu cb) dé c6 thong tin
day du hon nham phat trién ving trong duoc liéu ndy theo hudng GACP, phuc vu
san xudt cac san pham tir cti dom.

4.3. VE PANH GIA TAC DUNG GAY PQC TE BAO CUA MOQT SO HQP
CHAT DA PHAN LAP VA BUOC PAU NGHIEN CUU CO CHE KHANG
UNG THU CUA OXOSTEPHANIN

4.3.1. Tac dung gy ddc té bao ciia mot s6 hop chat da phan lap

Cac nghién ctru cua Pao Puc Thién [41] va James Knockleby [42] danh
gia tac dung gy doc té bao trén in vitro ciia oxostephanin déu st dung phuong
phap so mau SRB. Ngoai ra thtr nghiém MTT (3- (4,5- dimethylthiazol - 2- yl) -
2,5 - diphenyl tetrazolium bromid) ciing 14 mot phuong phap so mau phd bién
trong nghién ctru thir nghiém trén cac dong té bao ung thu. Trong thir nghiém
SRB, sau khi nuéi cdy va u thudc, méi trudng duoc loai bo trude khi nhudém véi
SRB [121]. Con voi tht nghiém MTT, san phém formazan khir cia MTT Ia tinh
thé két tia va can hoa tan tinh thé trude khi do quang ¢ 570 nm [147]. So véi
phuong phap SRB va MTT, phuong phap ding mudi vang tetrazolium (MTS) cai
tién c6 uu diém 1a c6 tinh tién loi cao, co thé thuc hién truc tiép trén dia 96 giéng
khong can ria hodc thu té bao, tranh duoc sai sé do thao tac trong qua trinh rira,
thu chuyén té bao co thé gy ra. Do d6 phuong phap MTS c6 thé duoc sir dung
kiém tra doc tinh dé sang loc thudc véi sd luong 16n, trén nhiéu ndng d6 thude
khac nhau. Két qua thu dugc cho ra gia tri ICso - 1a gia tri ndong do cht thir tai do
chat thir c6 kha ning gay chét 50% té bao. ICso cang thap nghia 13 kha ning trc

ché ctia mau thir cang cao, tir 46 danh gia dugc do doc cua thude can nghién curu.
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Lu4n an danh gia tac dung Grc ché mot s6 dong té bao ung thu cta 5 alcaloid
phén 1ap duoc 1a SD1 — SD5 bang hinh thai té bao va bang phuong phap MTS.
Cac diéu kién nudi céy té bao va danh gia doc tinh trén in vitro dugc thuc hién
trén su tham khao tir nhitng nghién ctru trude day ciing nhu theo tiéu chuan cua
Vién Ung thu quéc gia Hoa Ky (NCI).

Phuong phap danh gia hinh thai té bao budc dau c6 thé dy doan ndng do co
kha niang gay doc dbi vdi té bao cua cac chat thir dua vao quan sat sy bién dang
té bao, mat d6 va kha bam dinh & bé mat nudi cdy. Phuong phap nay c6 vu diém
1a don gian, dé& thyc hién va khong ton nhiéu thoi gian do chi can quan sat hinh
anh du6i kinh hién vi soi nguoc dé dinh tinh muc do anh huong cua chét thur [én
ting dong té bao. Do d6 dé tién hanh danh gia tac dung gdy doc té bao sb luong
16n véi nhiéu dong té bao, nhiéu hop chit khac nhau véi dai néng do rong trén
cung mot thoi diém c6 thé sir dung phuong phap danh gia hinh thai té bao dé thu
duoc két qua du doan nhanh. Con phuong phap thar MTS duoc str dung dé dinh
luong s6 té bao chét va xac dinh gia tri ICso nén két qua thu duogc c6 do nhay, do
chinh x4c cao.

Trong sb 5 alcaloid phan 14p duogc, hop chit SD3 (oxostephanin) c6 doc
tinh manh trén ca 5 dong té bao ung thu thir nghiém: HeLa, HepG2, MCF7, N&7
va OVCAR-8. Theo tiéu chuan cta Vién Ung thu qubc gia Hoa Ky (NCI), cac
chét tinh khiét dugc duoc coi 1 ¢6 hoat tinh manh khi ICso < 5uM [112]. Gi4 tri
ICso ctia SD3 trén cac dong té bao déu kha thap, dac biét trén dong té bao ung thu
gan HepG2 (ICso = 3,2uM), té bao ung thu va MCF7 (ICso = 3,1uM) va té bao
ung thu budng trimg OVCAR-8 (ICso = 3,4uM) déu nhé hon 5uM. So sanh voi
nghién ctru nam 2018, Dao Buc Thién va cdng su phan 1ap duoc 7 alcaloid tir than
la loai S. dielsiana Y.C.Wu la: tetrahydropalmatin, stephanin, crebanin, O-
methylbulbocapnin, oxostephanin, palmatin va thailandin va thir tac dung gay doc
té bao trén 2 dong té bao ung thu (BT474 va HCT116). Két qua cho thiy,
oxostephanin c6 tac dung gay doc ddi voi 2 dong té bao ung thu nay véi gid tri
ICso 1an luot 14 9,53 va 8,54 pg/mL [41]. Nam 2020, James Knockleby va cong
su cling d phan 1ap dugc 7 hop chét alcaloid trén tir 14 ctia cAy ci dom va tién
hanh thir tac dung gay doc té bao trén mot sé dong té bao ung thu (HeLa, MDA-
MB231, MDA-MB-468 va MCF7) va hai dong té bao non-cancer (184B5 va
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MCF10A). Két qua cho thay, oxostephanin thé hién tic dung gay doc manh nhét
trén cac dong té bao HeLa, MDA-MB-231, MDA-MB-468, MCF7 véi gid tr1 ICso
nam trong khoang 1,76 - 4,35uM [42]. Nhu vay két qua nghién ctru cta ludn an
tuwong d6i phu hop voi cic nghién ctru vé doc tinh trén cac dong té bao ung thu
thuc nghiém trude ddy trén thé gidi va ¢ Viét Nam.

Hop chat SD4 (oxostephanosin) c6 hoat tinh trén hai dong té bao ung thu
budng trimg (OVCAR-8) va ung thu da day (N87) voi ICso tuong tng 1a 30 +
1,4uM va 66,1 + 0,9uM. Riéng d6i véi dong ung thu vi (MCF7), SD4 khong thé
hién doc tinh va dong ung thu gan (HepG2), hop chat nay thé hién tac dung gay
doc yéu véi ICso1a 122,9 + 5, 7uM. Hién nay nghién ctru vé tac dung sinh hoc cua
hop chat nay chua nhiéu, méi chi c6 Ziming Lu va cong su, bang phuong phap
MTT, cho thiy hoat tinh gdy doc té bao ¢ mic trung binh (ICso khoang 1 mg/L)
trén 5 dong té bao ung thu thuc nghiém caa hop chat nay [131]. Pay 1a lan dau
tién phan 1ap dugc hop chat nay tir ci dom, can cd cic nghién ctu tiép theo dé
danh gia k§ hon vé tic dung ctia oxostephanosin.

Hop chat SD5 (oxocrebanin) thé hién hoat tinh gdy doc yéu trén hai dong
té bao ung thu cd tir cung (HeLa) va ung thu da day (N87) v&i ICso twong tng 1a
160,3+9,1uM va 115,3 + 1,34uM. Luan an chua xac dinh dugc ICso ciia SDS trén
dong té bao MCF-7. Piéu nay c6 sy khac biét dang ké so v6i nghién ctru cia Lei
Yu va cong su nam 2021 [46]. Thong qua két qua cua thar nghiém MTT,
oxocrebanin thé hién hiéu qua tc ché ot nhit trén t& bao MCF-7 véi ICso 1a 16,66
umol/l, va chi ¢6 tac dung yéu dbi voi sy tang sinh cua té bao MCF-10A. Hop chat
nay ciing da dugc chimg minh co ché giy doc té bao co lién quan dén diéu chinh
mirc d6 Topo I va Ila va cac protein lién quan dén ton thuong DNA, ngin can qua
trinh nguyén phan thong qua ca hai con duong phu thudc p53 va khong phu thudc
p53. Pay duoc coi 1a hop chat ¢6 tiém ning trong diéu tri ung thu vi. Két qua cua
ludn an c6 su khac biét so voi cong b trén thé gidi co thé do phuong phap danh gia
khac nhau (sir dung thir nghiém MTS thay cho thir nghiém MTT) hodc ciing c6 thé
do cac nguyén nhan khac nira, song do luong hop chit thu duge twong dbi nho (3,5

mg) nén ludn an chua c6 di€u kién nghién ctru sau hon vé chat nay.
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Hop chét SD1 (stedieltin A) va SD2 (stedieltin B) chua thé hién doc tinh
trén dén bat ky dong té bao thir nghiém nao trong tong sé 5 dong st dung trong
nghién ctru, luan an chua thé xac dinh duoc gid tr1 ICso cia 2 chét nay.

Nhan thiy cac hop chat SD3, SD4 va SD5 c¢6 mot sé diém twong dong vé
ciu triic hoa hoc, tuy nhién hoat tinh gay doc trén mot s6 dong té bao ung thu thir
nghiém cta SD3 (oxostephanin) tot hon so véi SD4 (oxostephanosin) c6 thé do
su xuat hién cia géc methyl hoa & vi tri C8 dan dén lam giam d0 phan cuc cua
SD3 so voi SD4. Tir d6 c¢6 thé dan dén tang kha ning tham thau cua SD3 vao té
bao gay ra doc tinh voi té bao. Su xuat hién thém cta mot nhom methoxy ¢ vi tri
C9 trong SD5 (oxocrebanin) so voi SD3 c6 thé 1am anh hudng dén ciu trac khong
gian cta hop chét, anh huong dén hoat lyc cua doc tinh té bao. Gid tri ICso cua
SD5 trén cac dong té bao ung thu thir nghiém déu cao hon so v6i SD4 ciing c6 thé
do anh huéng cua ciu trac khong gian nay.

So sanh hai hop chat SD1 (stedieltin A) va SD3, c6 thé nhan thdy sy mo
vong C d3 anh huong dén goc quay cta phan tir c6 thé din dén sy khong 6n dinh
cuia cAu trac khong gian, gy ra giam hoat luc ctia SD1 so v6i SD3. SD2 (stedieltin
B) duy tri hau hét cdu trac oxostephanin tuy nhién vi tri C7 & SD3 lién két véi
nhém carbonyl da dugc thay nguyén tir oxy, néi cach khac vong C ctia SD2 1a di
vong c6 mot oxy. Diéu nay co thé 1a nguyén nhan dan dén hoat luc ciia SD2 kém
hon rat nhiéu so v6i SD3, hau nhu khong thé hién tac dung gay doc nao trén cac
dong té bao thir nghiém.

Nhu vy can c6 nhitng nghién ctru danh gia chit ché hon vé mdi lién quan
giita cau trac va tac dung cua cac alcaloid phan lap dugc, dic biét 13 v6i nhitng
alcaloid c6 khung aporphin tuong ty nhu oxostephanin.

Tir cac két qua trén cho thdy hop chét oxostephanin c6 hoat tinh gy doc
manh nhat trén hau hét cac dong té bao ung thu thuc nghiém da dugc nghién cuu,
1a hop chat tiém niang dé phat trién céc loai thudc chdng ung thu. Vi cac hop chat
SD1, SD2 va SD4, luan 4n 1an dau tién cong bd tac dung gay doc té bao cta cac
hop chat ndy, lam co s cho nhitng nghién ctu tiép theo. Can ¢ su nghién ctru
thém vé tac dung giy doc té bao trén cic dong té bao khac, hoic nghién ciru thém
céc tac dung khac c6 lién quan dén tac dung chung ciia duoc liéu nhu giam dau,

chong viém, an than, gay ngu, giai lo au, khang khuan,...
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4.3.2. Co ché tac dung gy doc té bao ciia oxostephanin

Vai tro quan trong ctia Aurora kinase, dac biét 1a Aurora A va B, trong su
phan chia té bao, cling nhu sy biéu hién qua mirc cta cac kinase nay trong mot
loat cac bénh ung thu, khién ching trd thanh muc tiéu tiém ning trong diéu tri
ung thu. Oxostephanin chiét xuat tir loai Stephania venosa lan dau tién dugc
Makarasen va cong su [43] bao céo vé hoat dong trc ché sy phat trién ctia nhiéu
dong té bao ung thu. Luan an thyc hién ndi dung nghién ciru co ché gay doc té
bao nham xac dinh dic tinh cua oxostephanin, chiét xuat tir than 14 cay cu dom S.
dielsiana & Viét Nam, nhu mot chat e ché Aurora méi bﬁng cach so sanh tac
dong theo thoi gian thuc cua chét nay trén té bao ung thu vé1 VX-680, mot chat
trc ché Aurora kinase noi tiéng [103].

Dong té bao ung thu budng tring OVCAR-8 duoc st dung dé kiém tra tac
dung ctia oxostephanin, vi Aurora kinase da dugc bao cdo 1a biéu hién qua murc
trong ung thu biéu mé budng trimg, ngoai hai thir nghiém 1am sang gan day da sur
dung chét e ché Aurora kinase dé diéu tri ung thu budng tring [148], [149],
[150]. Trong nghién ctru ndy, phéan tich bang cach st dung hé thong xCelligence
cho thay cac phan tng tuwong tu cta t& bao OVCAR-8 d6i voi ca hai hop chét
(oxostephanin va VX-680) trong cac dudng cong dap tng lidu ting truong theo
thoi gian thuce, thoi gian nhan d6i sé lugng té bao va thay ddi kich thude té bao.
Péng chu ¥, & ndng do oxostephanin duge thir nghiém thap (< 5 uM) va VX-680
(1 uM), céc té bao trd nén di boi vai su gia ting vé kich thuéc nhung khong ting
vé s6 luong. Nghién ctru trude ddy da chi ra rang khi hoat dong ctia Aurora kinase
bi e ché, SAC phan bao s& dugc kich hoat, ddn dén bat giit nguyén phan. Tuy
nhién, SAC nay c6 thé bi ghi d¢é, giy ra su truot phan bao cta cac té bao khi c6
chét wrc ché Aurora kinase. Hién tuong ndy cudi cung dan dén viéc cac té bao tr
nén di boi hoac don boi [151].

Két qua nghién ciru ctia luan an cho thiy céc té bao OVCAR-8 dugc xir Iy
bang oxostephanin va VX-680 ¢ nong d6 thap biéu hién nhan mo rong va co thuy.
Hon nita, nhu duoc thé hién qua xét nghiém mién dich huynh quang, ca hai hop
chat déu diéu hoa qua trinh phosphoryl hoa protein histone H3 & serine 10 trong
té bao ung thu. Nhitng dir liéu nay phu hop v6i nghién cru ciia Knockleby va
cong su [42], chimg minh rang oxostephanin @tc ché H3S10ph trong té bao HeLa.
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Vi qué trinh phosphoryl hoa histone H3 & serine 10 dugc coi 1a ddu hiéu ciia kinase
Aurora B duoc hoat hoa [152], [153], do d6 oxostephanin c6 thé ngan chin chirc
nang cua kinase nay.

Céc nghién ctru trudc ddy di chi ra rang hoat dong cta Aurora B ¢6 lién
quan dén qua trinh tu dong phosphoryl héa va phan phdi trung tam [42], [154].
Trong diéu kién binh thudng, Aurora B phai tdp trung tai kinetochore dé
phosphoryl hoéa mot sd protein trong mang phitc hop kinetochore
KNL1/Mis12/phtic hop Ndc80 (KMN) bén ngoai dugc bao ton, dong vai tro trong
su gin két kinetochore — vi éng [154], [155], [156]. Lu4n 4an d3 ching minh ring
oxostephanin anh hudng dén kha niang dinh vi binh thuong ctia Aurora B kinase;
do d6, n6 co thé uc ché hoat dong t dong phosphoryl hoa ctia enzym nay. Vi su
hién dién ctia oxostephanin va VX-680, Aurora B khuéch tan dén tat ca cac nhanh
nhiém sic thé va trong té bao chat. Hién tuong ndy xay ra trong tat ca cac té bao
OVCAR-8 va HeLa song va di c¢6 dinh. Bang cach quan sat cac té bao HeLa sdng
biéu hién Aurora B-GFP, nhan thay rang cac té bao c6 nhiém sic thé voi Aurora
B khuéch tan s& ton tai 1du hon trong hoan vi gen va cudi cing trd thanh thé di
bdi. Hién tuong nay cua Aurora B da duoc dé cap voi cac chét tc ché khac [105],
[114]. Piéu ndy co thé dugc giai thich 1a do Aurora B khéng tip trung &
kinetochore, din dén anh hudong dén su gan chinh xac ctia nhiém sic thé vao vi
éng va sau d6 kich hoat SAC, do d6 din dén truot phan bao. Hon nira,
oxostephanin 1am giam sy biéu hién ctia ca Aurora A va Aurora B ¢ cip dd0 mRNA
tuong tu nhu VX-680. Viéc giam mirc d6 cua cac protein ndy gdp phan gy ra cic
khiém khuyét trong cac chirc nang phén chia té bao.

Tong hop lai, nhitng dit liéu nay chtirng minh rang oxostephanin 1a mot chét
{rc ché Aurora kinase, va hop chit nay gay doc té bao dbi voi cac té bao OVCAR-
8 trong ca nudi cay don 16p va khdi u da bao. So sanh v&i nghién ctru cia
Knockleby va cOng su [42] da chi ra tdc dung cua oxostephanin trén ca Aurora A
va Aurora B trong thir nghiém kinase, tuy nhién dong té bao duoc sur dung 13
HeLa. Piém moi dang luu ¥ cta ludn an 13 d4 1an dau tién tap trung vao danh gia
anh hudng cua oxostephanin trén Aurora B trong té bao OVCAR-8. Dinh huéng
trong cac nghién ciru tiép theo co thé tiép tuc thtr nghiém tic dung cua

oxostephanin doi voi Aurora A kinase trong nudi cay té bao.
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Céc tai liéu tham khao cho thay té bao gdc trung mo va nguyén bao soi lién
quan dén ung thu da dugc chirng minh 1a c6 thé tao diéu kién thuan lgi cho su tién
trién ctia khdi u. Nghién ciru gan day di tiét 16 chtrc ning cuia cac té bao gdc trung
mo trong u nguyén bao than kinh dém khang lai chit tc ché Aurora kinase, din
dén sy tai phat ctia cac khdi u [157]. Trong bénh bach cau dong tuy cip tinh
(AML), mét co ché cua té bao géc trung mo duoc st dung dé bao vé té bao bach
cau khoi cac tac nhan hoa tri lidu 1a kich hoat Aurora A b::ing cach tang tiét IL-6
[158]. Trong hé théng nudi cdy cing méi truong, cac nguyén bao soi di duoc
chtng minh 13 gay ra su diéu hoa Aurora A trong ung thu biéu mé phoi khong
phai té bao nho dé bao vé cac té bao ung thu khoi viéc diéu tri bang gefitinib
[159], [160]. Nguyén bao soi c¢6 thé duge kich hoat boi Aurora B théng qua tin
hiéu khdi u Wilms 1, dan dén cam ung hinh thanh soi [161]. Hon nira, su diéu hoa
giam cua Aurora B kich thich su gia di caa té bao trong hFBs [162]. Aurora kinase
va té bao mo dém c6 tac dung hiép ddng dbi v6i sy phat trién cia té bao ung thu.
Thém vao d6, sy hinh thanh mach 1a can thiét cho sy tién trién cua cac khdi u
[163]. Do d6, luan an da kiém tra tac dong cua oxostephanin trén bdn loai té bao
(UC-MSCs, hFBs, hUVECs va OVCAR-8).

Dau tién, nhan thiy rang tit ca cac té bao duoc thir nghiém déu biéu hién
Aurora A va B rét cao, voi mirc d6 biéu hién cao nhat duoc quan sat thay trong
céc té bao OVCAR-8 va hUVEcs, tiép theo 1a UC-MSCs va cudi cung 1a hFBs.
Theo d6, gia tri ICso ctia oxostephanin d6i v6i cac dong té bao nay 1a thip nhat
trong cac té bao OVCAR-8 va hUVEC, cao hon trong MSCs va cao nhat trong
hFBs.

Hon nira, viéc giam cac don vi hinh thanh khuan lac chi ra rﬁng
oxostephanin c6 thé trc ché su ting sinh cta cac té bao tién than néi mo va nguyén
bao soi. Mot han ché cua nghién ctu nay la su thé hién cta cac khuan lac can
duoc cai thién vi khong thé nhin théy vi tri cta cac khuan lac tap hop chat ché.
Tuy nhién, ) luong cac khuan lac van co6 thé dugc dém. O néng do 5 uM,
oxostephanin trc ché déang ké sy hinh thanh khuan lac cia hUVECS; tuy nhién, tac
dung @c ché hinh thanh khuan lac it ndi bat hon & hFBs (~ 30% CFUs).

Ngoai ra, trong thir nghiém chira lanh vét thuong, oxostephanin ciing co tac

dung trc ché noi bat hon sy di chuyén cua hUVECs so véi hFBs. Nhitng két qua
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nay da ching minh hoat tinh chon loc ctia oxostephanin dbi véi hUVECs. Luan
an tiép tuc lwa chon té bao hUVECs dé danh gia vé anh hudng ciia oxostephanin.
Viéc nhim muc tiéu ctia hop chit dén cac loai té bao khac nhau c6 thé 1a do sy
biéu hién ctia Aurora kinase trong céc té bao nay. Mirc Aurora kinase cao hon c6
lién quan dén tac dung ndi bat hon ciia oxostephanin trén té bao. Ngoai sy phat
trién cta té bao, chirc nang ctia hUVECS trong qua trinh hinh thanh mach ciing bi
oxostephanin lam gian doan. Nhitng té bao nay khong thé tao thanh 6ng trong
Matrigel khi ¢6 5 pM oxostephanin. Tac dung chéng tao mach cta cac chat trc
ché Aurora kinase di dugc bao cao trudc day [164] thong qua viéc ching tham
gia vao mot con dudng truyén tin hiéu gitp ting cudng hinh thanh mach [165] va
6n dinh N-Myc, mot chat gy ung thu ndi tiéng [166], [167]. Nhirng két qua nay
chi ra rang oxostephanin c6 chtrc ning nhur mot chit e ché hinh thanh mach.

Hon nita, dit liéu chi ra rang oxostephanin lam giam san xuit VEGF-A,
HGF va FGF-2, ¢ chic ning trong qua trinh ting sinh, di chuyén va hinh thanh
éng [168], [169], [170], [171], & cA hUVECs va hFBs. bang chu y, trong nghién
cuu nay, 6 hUVECs, su biéu hién mRNA ctia VEGF-A trong cac té bao dugc diéu
tri bang oxostephanin khong bi thay doi dang ké; tuy nhién, su biéu hién ctia FGF-
2 da giam dang ké so voi dbi chimg. Hoat dong nay cta oxostephanin khac véi
VX-680, duoc chimg minh 13 c6 kha ning e ché biéu hién VEGF-A [164]. Tuy
nhién, sy giam muac FGF-2 va HFG du dé Grc ché su phat trién va chuc nang cua
hUVEC:s.

Pang chu y, tic dong ctia oxostephanin d6i v4i sy bai tiét yéu to ting trudng
ctia té bao van chua duoc lam rd. Ngoai ra, su tham gia ctia Aurora kinase trong
qua trinh hinh thanh mach van chua dugc 1am sang to. Tuy nhién, c6 thé gia thuyét
rang cac chit trc ché Aurora kinase, chang han nhu oxostephanin, giy doc té bao
dbi véi té bao ung thu budng trimg va té bao ndéi mo, dan dén e ché hinh thanh
mach khéi u. Hon nita, mic du hop chit nay it gay doc té bao hon ddi véi cac té
bao md dém khac nhu hFBs va UC-MSCs, nhung n6 da ngan chan cac churc nang
ctia té bao c6 thé dan dén cac té bao md dém hoat dong kém hi€u qua trong viéc
hd trg khoi u phat trién. Gia thuyét nay da duoc khuyén khich boi mot nghién ctru
da dugc cong bd vé hoat tinh chdng khéi u ctia chiét xuat phan doan methanol tir

ct loai S. dielsiana trén chudt nhat chung Swiss mang khdi u Sarcoma-180, cho
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thay khéi lwong khéi u giam 4 1an & nhitng con chudt dugc diéu trj [16]. Can tiép
tuc danh gia anh hudng cta oxostephanin in vivo bang cach st dung cac mé hinh
dong vat duoc ciy ghép voi té bao khdi u cta ngudi.

Nhu vy, luan an da 1an dau tién cong bd nhitng két qua nghién ctru cu thé
vé co ché tic dung cua hoat chat oxostephanin trong than 14 cay ca dom. Nhitng
phat hién ctia nghién ctru ndy chi ra rang oxostephanin 1a mot chét (rc ché Aurora
kinase tiém ning. N6 tc ché su gia ting cua cac t& bao OVCAR-8 ung thu budng
trimg & ca md hinh don 16p (mé hinh 2D) va cac khéi u da bao (mé hinh 3D). Hon
nita, oxostephanin thé hién doc tinh t& bao co chon loc d6i véi cac té bao binh
thuong bang cach giy ra biéu hién cao cua Aurora kinase A va B. Ngoai ra, hop
chat nay diéu chinh gidm su biéu hién cia cac yéu tb ting truong, ngin chin su
di chuyén ctia hUVECs va hFBs, va giam sy hinh thanh éng. Tuy nhién, can c6
céc nghién ctru sau hon dé oxostephanin dugc phat trién nhu mot loai thude chdng
ung thu. Hop chit nay can duoc thr nghiém trén cac dong té bao ung thu budng
trung khac, dac biét 1a cac dong té bao so cép, dé x4c nhan tac dung cua né ddi
v6i bénh ung thu budng trimg. Ngoai ra, sy biéu hién cia Aurora A va B trong
cac loai té bao khac nhau can dugc dinh lugng bang cach st dung cic phuong
phap hiéu qua, chang han nhu phan tich Western blot, dé xac dinh mdi lién hé cua
biéu hién Aurora kinase va tac dong cua oxostephanin. Quan trong hon, vé lau
dai, cac thi nghi€ém st dung mo hinh khdi u in vivo can dugc thuc hién dé xac
nhén hi€u qua cua oxostephanin.

4.4. VE PONG GOP MOI CUA LUAN AN

Pay 1a mot cong trinh nghién ctru tong thé, c¢6 hé thdng vé thanh phan hoa
hoc va tac dung khang ung thu cia than 14 loai ci dom (Stephania dielsiana Y .C.
Wu) thu hai & Viét Nam. Cac két qua nghién ctru cua luan an déu 1a nhitng dong
gbp moi vé co s dit 1iéu hoa hoc va sinh hoc cua ci dom ¢ Viét Nam.

Nhiing két qua nghién ctru vé héa hoc ctia cit dom d3 bd sung vao co sd dir
lidu cac hop chét thién nhién thong tin mdi vé 2 hop chat alcaloid lan dau tién
phan lap tir tu nhién, cung cép dit liéu khoa hoc vé thanh phan hoa hoc cta dugc
liéu cu dom, phuc vu cho viée sang loc, tim kiém cac hoat chét c6 hoat tinh chdng

ung thu tiém ning trong loai nay.
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Luén 4n d3 thu thap va xac dinh duoc ham luong oxostephanin ctia 13 mau
cii dom & 3 dia diém khac nhau 1a Quan Ba (Ha Giang), Ba Vi (Ha Noi) va thanh
phd Bic Giang (Bic Giang) theo thoi gian thu hai khac nhau. Két qua nghién ctru
vé ham luong oxostephanin cua luan an da cung cap co s& dit liéu vé thanh phan
héa hoc dang luu ¥ cta lodi ndy ¢ cac ving va cac thoi diém thu hai khac nhau,
dinh hudng cho viéc khai thac, bao tdn, phat trién duoc liéu ct dom.

Mot sb alcaloid phan 1ap duogc tir than 1a ci dom da duoc so bd danh gia
kha ning chdng ung thu thong qua tac dung gay doc trén mot sé dong té bao ung
thu gdbm OVCAR-8, HeLa, MCF-7, N87 va HepG2. Trong d6 oxostephanin thé
hién hoat tinh t6t nén co ché tac dung kép urc ché Aurora kinase va sy hinh thanh
mach d4 duoc chimg minh trén cé té bao ung thu va té bao thuong.

Do vay két qua ctia ludn an da gop phan giai thich, chimg minh cong dung
cua duoc liéu than 14 ci dom dua trén can ctr khoa hoc, Iam sang té viéc stir dung
ciy thubc nay theo tri thire dan gian dudi goc nhin khoa hoc hién dai, 1am tién dé
cho viéc phat trién san pham tir loai ndy, vira phuc vu nhu cau chiam soc sirc khoe
cong dong, vira gop phan vao cong tac bao ton, khai thac, phat trién san pham tir

ctii dom gitip phat trién kinh té cho ngudi dan ¢ dia phuong.
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KET LUAN VA KIEN NGHI

KET LUAN
1. V& chiét xuit, phén 1ap va xac dinh céu tric ciia cac hop chit tinh khiét

D3 chiét xut, phan 1ap va xac dinh duoc cAu trac héa hoc 11 hop chét tur
than 14 cdy cu dom Stephania dielsiana Y.C. Wu, bao gdm :

+ 08 hop chét alcaloid, trong d6 c6: 2 hop chat méi lan dau tién duoc
phan lap tur tu nhién, duoc dé nghi dat tén la Stedieltin A va Stedieltin B; 01 hop
chét 1an dau tién phan 1ap tir cac loai thudc chi Stephania Lour. 13 aristolactam
(SD6); 01 hop chit 1an dau tién phén lap tir loai S. dielsiana 13 oxostephanosin
(SD4); 01 hop chét alcaloid 1an dau tién dugc phan 1ap tir phan than 14 cua ciy cu
dom (d3 phan 1ap duoc tir phan ct) 1a oxocrebanin (SD5) va 03 hop chat alcaloid
oxostephanin (SD3), crebanin (SD7) va dehydrocrebanin (SD8).

+ 03 hop chat khong phai alcaloid gdm 4-hydroxybenzaldehyd (SD9);
benzyl f-D-glucopyranosid (SD10) va (6R,9S)-roseosid (SD11) déu 1a cac hop
chat 1an dau tién duoc phan 1ap tir loai cti dom.

2. Vé xdy dung phwong phap phén 1ap va phwong phap dinh lwong dé theo
d6i ham luwgng oxostephanin trong dwge li€u theo thoi gian thu hai

- ba xay dung phuong phap va phan 1ap duoc 4,0 g oxostephanin (d tinh
khiét 98,5 % theo dién tich pic trén HPLC) tir 5 kg than 14 cay ca dom dung lam
chat so sanh va lam nguyén liéu cho cac nghién ctru tiép theo.

- Pa xay dung va tham dinh duoc phuong phap dinh luong oxostephanin
trong than 14 cay cti dom dap ung duoc cac tidu chi cia AOAC va Huéng dan cia
ASEAN vé tham dinh quy trinh phan tich.

- Pi danh gia dugc sy thay doi ham lugng oxostephanin trong dugce licu
than 14 cu dom theo thoi gian thu hai nam trong khoang 0,337 — 0,873 %, trong
d6 thoi diém thu hai cho ham lugng hoat chat cao nhat 1a thang 9 va thang 10.

3. V& danh gia tic dung giy ddc té bao ciia mot s6 hop chat di phén lap va
nghién ciru co ché khang ung thu clia oxostephanin

- b3 danh gia tac dung tGc ché cac dong té bao ung thu HeLa, HepG2,
MCF7, N87 va OVCAR-8 cuia cac hop chat SD1 (Stedieltin A), SD2 (Stedieltin
B), SD3 (oxostephanin), SD4 (oxostephanosin) va SD5 (oxocrebanin) bing
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phuong phap nhuém MTS: hop chat SD3 c6 tac dung e ché manh cac dong té
bao ung thu HepG2, MCF7 va OVCAR-8 vo1 ICso trong khoang 3,1-3,4 uM, cac
hop chat SD4, SD5 thé hién tac dung trung binh dén yéu, hop chat SD1, SD2 chua
c6 tac dung gy doc trén ca 5 dong té bao thir nghiém.

- Pa nghién ctu co ché tic dung gdy doc té bao cia oxostephanin:
oxostephanin 13 mot chat wrc ché Aurora kinase thong qua viéc ngin chin su
phosphoryl hoa histone H3 & serine 10, su dinh vi sai cia Aurora B va gy ra thé
di boi. Hon nita, oxostephanin gay doc té bao c6 chon loc dbi véi té bao nodi mod
tinh mach ron cta con nguoi (WUVECs), trong khi it gay ddc té bao hon ddi voi
nguyén bao soi ctia ngudi va té bao gbe trung mé c6 ngudn gbe tir day rén. Ngoai
ra, oxostephanin lam giam dang ké kha nang di chuyén va hinh thanh mach cua
hUVECs. Oxostephanin déng vai tro kép trong viéc trc ché hoat dong ctia Aurora
kinase va hinh thanh mach. Do d6, né c6 tiém nang st dung nhu mot loai thube

trong diéu tri ung thu.

KIEN NGHI
1. Xay dung quy trinh phén lap oxostephanin va thiét 1ap chuan phuc vy danh
gia dugc lidu va cac nghién citru vé tac dung tiép theo
2. Tiép tuc danh gia tac dung chéng ung thu cua oxostephanin noi riéng va
cac alcaloid khac dugc phan 1ap tr ci dom trén in vitro va in vivo.
3. Tiép tuc nghién ciru do an toan cuia cao chiét, phan doan hodc hop chit phan

1ap tur than 14 cay cu dom va danh gia tac dung khéc cua loai nay.
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PHU LUC 1. PHIEU GIAM PINH TEN KHOA HQC CUA MAU NGHIEN CUU

TRUONG PAI HQC DUGC HA NOI
BO MON THUC VAT
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PHIEU GIAM PINH TEN KHOA HQC
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N6i, v6i cdc dic diém ciia cde bé phdn mdu cdy, da xdc dinh méu trén cé:
- Ténkhoahoc:  Stephania dielsiana Y.C. Wu
- Ho: Menispermaceae
- Ténthuong goi: Cudom
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PHU LUC 2. BANG QUY POI KY HIEU PHO

CAC HQP CHAT PA PHAN LAP

Ky hiéu hop chat Tén hop chat Ky hiéu trén pho
SD1 Stedieltin A SDO08
SD2 Stedieltin B SD15.1
SD3 Oxostephanin SDO1
SD4 Oxostephanosin SD06
SDS Oxocrebanin SD3.1
SD6 Aristolactam SD16.1
SD7 Crebanin SDO02
SD8 Dehydrocrebanin SD10
SD9 4-hydroxybenzaldehyd SD04

SD10 Benzyl f-D-glucopyranosid SD13
SD11 (6R,9S)-roseosid SD14
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Phu luc 3.1. Hop chit SD1: Stedieltin A
CTPT: C19H15NOg
M = 353,0899
Chat bot, mau nau do
MS
TH-NMR (500 MHz, DMSO-dp)
I3C-NMR (125 MHz, DMSO-ds)
COSY
HMBC
HSQC
NOESY

1. PHO MS
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3. PHO *C-NMR
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4. PHO COSY
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5. PHO HMBC
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SD08-DMSO-HMBC SD08-DMSO-HSQC
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7. PHO NOESY
Current Data Parameters
NAME 11THAO_SD08
EXPNO 8
PROCNO 1
ppm F2 - Acquisition Parameters
Date_ 2020042
Time
INSTRUM spect
PROBHD 5 mm PABBO BB/
2.5 PULPROG noesygpphpp
TD 2048
SOLVENT DusO
NS 4
— DS 3.
3 . o SWH 4629.629 Hz
FIDRES 2.260561 Hz
AQ 0.2211840 sec
3 57 RG 38.22
. DW 108.000 usec
DE 6.50 usec
TE 303.0 K
4.0 00 0.00009501 sec
- D1 1.98361599 sec
b8 0.30000001 sec
D11 0.03000000 sec
4.5 D12 0.00002000 sec
. D16 0.00020000 sec
INo 0.00021600 sec
CHANNEL f1
5 . O ] 500.1914553 MHz
1H
10.20 usec
20.40 usec
5.5+ 2500,00 usec
22.00000000 W
2.54320002 W
6.0 GRADIENT CHANNEL
GPNAM[1] SMS010.100
GPZ1 .00 %
6.5 P16 1000.00 usec
F1 - Acquisition parameters
™ 256
SFO1 500.1915 MHz
7.0 FIDRES 36.168980 Hz
SW 9.256 ppm
FnMODE States-TPPI
7.5+ F2 - Processing parameters
sI 4
SF 500.1890056 MHz
WDW OSINE
8.0 ssB
LB 0 Hz
GB [
PCc 1.00
8.5+ .
F1 - Processing parameters
sI 1024
Mc2 States-TPPI
9.0- SF 500.1890046 MHz
T WDH OSINE
9 ssB 2
LB 0 Hz
GB [

JDO0SH-0SHA-80ds



SD08-DMSO-NOESY

ppm

SD08-DMSO-NOESY

2.8

PL-13

C><)
BROUKER

Current Data Parameters

NAME 11THAO_SDO8
EXPNO 8
PROCNO 1

F2 - Acquisition Parameters
Date_ 2020042.

ime 18.41
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG noesygpphpp
D 2048
SOLVENT Dm0
Ns 4
bs 32
SwH 4629.629 Hz
FIDRES 2.260561 Hz
a0 0.2211840 sec
RG 38.22
oW 108.000 usec
DE 6.50 usec
TE .
D0 0.00009501 sec
b1 1.98361599 sec
b8 0.30000001 sec
p11 0.03000000 sec
D12 0.00002000 sec
D16 0.00020000 sec
1IN0 0.00021600 sec
CHANNEL £1
500.1914553 MHz
1
10.20 usec
20.40 usec

2500.00 usec
22.00000000
2.54320002 W

=

GRADIENT CHANNEL

GPNAM[1] SMSQ10.100
Gpz1 40.00 5
P16 1000.00 usec

F1 - Acquisition parameters
™ 256

sFo1 500.1915 MHz
FIDRES 36.168980 Hz
sW 9.256 ppm
FnMODE States-TPPI

F2 - Processing parameters
sI

SF 500.1890056 MHz
WDOW OSINE
ssB

LB 0 Hz

GB 0

pC 1.00

F1 - Processing parameters
1024

MCc2z States-TPPI
SF 500.1890046 MHz
WDW

ssB

LB 0 Hz

@B 0

C><)
BRUKER

Current Data Parameters
NAME 11THAO_SDO8
EXPNO 8
PROCNO 1

F2 - Acquisition Parameters
Date_ 2020042.

Time 18.41
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG noesygpphpp

o 2048
SoLVENT Dpms0

NS 4

bs 32

SWH 4629.629 Hz
FIDRES 2.260561 Hz
a9 0.2211840 sec
RG .

oW 108.000 usec
DE 6.50 usec
TE 303.0 K
D0 0.00009501 sec
b1 1.98361599 sec
b8 0.30000001 sec
b11 0.03000000 sec
b1z 0.00002000 sec
b16 0.00020000 sec
1N 0.00021600 sec

CHANNEL £1
500.1914553 MHz
1H

2500.00 usec
22.00000000 W
2.54320002 W

GRADIENT CHANNEL
GPNAM[1] SMSQ10.100
Gpz1 40.00
P16 1000.00 usec

i

F1 - Acquisition parameters
™ 256

sFo1 500.1915 MHz
FIDRES 36.168980 Hz
sW 9.256 ppm
FnMODE States-TPPI

F2 - Processing parameters
sI 1024

SF 500.1890056 MHz
WDW OSINE
ssB

LB 0 Hz

6B 0

pC 1.00

F1 - Processing parameters
1024

Mc2z States-TPPI
SF 500.1890046 MHz
WDW OSINE
ssB 2

LB 0 Hz

GB 0



Phu luc 3.2. Hop chit SD2: Stedieltin B
CTPT: Ci17H11NOg4
M =293,0688
Chat két tinh hinh kim, mau trang

MS

IH-NMR (500 MHz, CDCl3 + MeOD (9/1 v/v) v DMSO-d)
13C-NMR (125 MHz, CDCL; + MeOD (9/1 v/v) va DMSO-de)
HMBC

HSQC

PL-14



1. PHO MS

%105 |* Scan (rt: 2.3462 min) SD15.1_POS.d
6.5

294.0766

0.5+ 262.1801
195.1214 223.2053 251.2366 ‘ 277.1804 |

310.2010
Lol 3383424  366.0969 413.2178

190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450
Counts vs. Mass-to-Charge (m/z)

2. PHO 'H-NMR

BRUKER
(>

<

MHNONOMNNHINM S 10 MmN VNN —

NANSMMMNAODON OO O N~ 00wV n )

DOEREEMAAOOOANN AN AT mmmnm

FEE RN RN NG00 mmmmmme T

kN\N%%/ \W Current Data Parameters
NAME 11THAO_SD15.1
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200426
Time 10.25
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930

65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 198.57
bW 50.000 usec
DE 6.50 usec
TE 303.0 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1 =:
500.19208
Pl 10.20 usec
PLW1 22.00000000 W
F2 - Processing parameters
sI 36
SF 500.1889759 MHz
WDW EM
ssB 0
LB 0.30 Hz
GB 0
PC 1.00
‘ I I

PL-15
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2]

D15.1D-DMSO-1H

—3.904
—3.433

<

TSN

VINWVMOEOIDAMN I N ™o~
TMOORNONHON®WOIN I M o oo
P®POOOOONNNAAAAAAM 00w
N N N e T T SN -1 NN~

C><)
BRUKER
(>0

Current Data Parameters

NAME 11THAO_SD15.1D
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200428

me 13.44
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
™ 65536
SOLVENT DMSO
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
a0 3.2767999 sec
RG 175.34
DW 50.000 usec
DE 6.50 usec
TE 303.0 K
D1 1.00000000 sec
TDO 1

= CHANNEL fl =

500.1920889 MHz
1H

10.20 usec
22.00000000 W

F2 - Processing parameters
ST 6

SF 500.1890052 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

— L
T T T T T T T T T T T T T
13 12 1" 10 9 8 7 6 5 4 3 2 0
geke 8 b
NN o~ ™
SD15.1D-DMSO-1H <)
Cnemom vuwams dan o <
Loegeg ereaanaey 9 2
82258 Rae23843T = S
N °' i
1
|
T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 ppm
g ke El ]
- - ol o~ L
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SD15.1D-DMSO-1H <)
BRUKER

0 n v mo ® WL ORNMIS O
< o @ 0~ © N = OO0 ™Y T ™M
© © © © NN AAAAAA
~~ ~o~ o~ N N N N N N

T T T T T T T T T T T T T T T T T T
790 7.85 780 775 770 7.65 7.60 755 750 745 740 735 730 725 720 7.5 7.10 ppm

3. PHO *C-NMR

SD15.1-CDC13+MeOD-C13CPD Bg};g;ﬂ

(>

T R
RO hsamoLmE NS AN oY NNW®DAwS °
FNOIOON T ®OINMmAS N NS anmaaex < e ¢ pata "
urrent Data Parameters
SRR R b R e Ra et NN N S A AR AR i NAME 117HAO_SD15.1
EXPNO 2
222N AR 22 !
F2 - Acquisition Parameters
Date_ 20200426
Time 10.29
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
65536
SOLVENT CcDC13
NS 256
DS 4
SWH 31250.000 Hz
FIDRES 0.476837 Hz
AQ 1.0485760 sec
RG 198.57
DW 16.000 usec
DE 6.50 usec
TE 303.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 125.7864591 MHz
NUC1 13C
Pl 10.00 usec
PLW1 88.00000000 W
CHANNEL £2
SF02 500.1910008 MHz
NUC2 1H
CPDPRG[ 2 waltzlé
PCPD2 80.00 usec
PLW2 22.00000000 W
PLW12 0.35764000 W
PLW13 0.17989001 W
F2 - Processing parameters
SI 68
SF 125.7725961 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 ppm

PL-18
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2T 10T —
87 20T —

PT 0TI ——
LT CTTT—
PT ETT—
9L STT—
PET8TT~_
S9°8TT—

90" ¥l ——

SD15.1-CDC13+MeOD-C13CPD

TE LET—

L2 0P T~
¥8° 07T —=
6€°TPT—

€T 8P T —
SL*ZST——

PETLST—

60

65

T T T T T T T T T T T T T
90

160 155 150 145 140 135 130 125 120 115 110 105 100 95

ppm

80 75 70

85

SD15.1-CDC13+MeOD-C13CPD

AN

Le:

v1”

9L*

ve”
S9°

90°

1€

Lz

6€"

€T

SL*

ve:

ST0T——
70T ——

0TT—

[A9 S
EIT—

SIT—

8TT—
8TT—

¥eT—

LET—

0PT —0
S0P T ——
TP —

8T —

76T —

LST—

150 145 140 135 130 125 120 115 110 105 ppm

155
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SD15.1D-DMSO-C13CPD

C><)

(>

0 @ N Oy O ) O I I
NRBRnINCRIAIAES novrom~o
G N OCo VMmN INm I ®NO feRvene c ¢ pata P "
el urrent Data Parameters
No3333ngDdasd438ss ARSI NAM 11THAO_SD15.1D
EXPNO 2
AN S :
F2 - Acquisition Parameters
Date_ 20200429
Time 9.15
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
65536
SOLVENT DMSO
NS 1024
DS 4
SWH 31250.000 Hz
FIDRES 0.476837 Hz
AQ 1.0485760 sec
RG 198.57
DW 16.000 usec
DE 6.50 usec
TE 343.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 125.7864591 MHz
NUC1l 13C
Pl 10.00 usec
PLW1 88.00000000 W
CHANNEL £2
SF02 500.1910008 MHz
NUC2 1H
CPDPRG[ 2 waltzl6é
PCPD2 80.00 usec
PLW2 22.00000000 W
PLW12 0.35764000 W
PLW13 0.17989001 W
F2 - Processing parameters
SI 32768
SF 125.7727295 MHz
WDW
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
SD15.1D-DMSO-C13CPD C><)
~ o~ o ©ow o o avom v o o~
8~ R 8 fa S e A3238 3 2 S5 0
© o ~ coo © - SRB e oo ® ~ o bt
s 5 S SSS 9 Q 5585208 38 N
A I3 2 S jafaa el BT 32 kS
|
| |
|
|
|
|
T T T T T T T T T T T T T T T T T T T T T
155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 ppm
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150 145 140 135 130 125 120 115 110 105 ppm

155

PHO HMBC

4

SD15.1-CDC13+MeOD-HMBC

[ | F100
“ ~110
120
~130
Il ' "] 1 ~140

L . ~150
160

~170

~180

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 ppm

PL-21



0¥

SST
0ST
SYT
09T
SET

T
[
=)
(=]

wdd

8°9 6°9 O0°L TI°L T'L €L %L S°L 9°L L°L 8L 6°L

0€T
ST+
0ZT

wdd

LNy
I I T I T I T T I T T I
= [ = = - - = = = = [ [
[t 1] - w w w N N [ = =} o
v (=] v o v o v o wu o v o

PL-22

OgNH-dOPN+ETOAD-T *STAS

STT
OTT
SOT |
00T
wdd

OgNWH-AOPN+ETOAD-T *STAS

wdd



wdd

GST |
0ST
SPT
Ll
GET
0€T

ST+

0ZT
STT
OTT
SOT
00T

OgNH-dOPN+ETOAD-T *STAS

wdd

OgWH-OSWA-dT *STdS

wdd
08T
OLT
09T
0ST
07T
0€T
0zZT
OTT

00T

PL-23

06
08
oL
09
0s
ov
o€

wdd



SD15.1D-DMSO-HMBC

ppm

—100

— 105

—110

—115

—120

—125

~130

~135

~140

—145

—150

— 155

ppm

SD15.1D-DMSO-HMBC

ppm

—100

— 105

—110

—115

—120

—125

—130

~135

—140

— 145

—150

— 155

7.

0o

ppm
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SD15.1D-DMSO-HMBC

ppm

F136

F137

F138

£139

140

F141

F142

143

F144

145

-146

147

148

149

F150

F151

F152

153

154

155

ppm

5. PHO HSQC

SD15.1-CDC13+MeOD-HSQC

ppm

100

105

~110

- 115

~120

125

~130

F135

140

145

150

155

—160

T T T T T T T
q.mq.oa.mm.om.mm.Op.m

T T
4.0 3.5 ppm
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SD15.1-CDC13+MeOD-HSQC

Jul

ppm

— 100

— 105

—110

~ 115

—120

~125

—130

—135

— 140

ppm

SD15.1D-DMSO-HSQC

[

100

~110

~120

130

140

~150

160

T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3

T T T
.5 3.0 2.5 bpm
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SD15.1D-DMSO-HSQC

— ppm

—100

— 105

—110

~115

~120

—125

—130

—135

— e ~140

7.8 7.6 7.4 7.2 7.0 6.8 6.6 6.4 ppm
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Phu luc 3.3. Hop chit SD3: oxostephanin
CTPT: CisH11NO4
M =305

Chat bot vo dinh hinh mau vang cam

'H-NMR (500 MHz, DMSO-d)
13C-NMR (125 MHz, DMSO-ds) b <
DEPT

COSY
HMBC
HSQC

1. PHO 'H-NMR

SD01-DMSO-1H <)
BRUKER
(>

\V Current Data Parameters
NAME DUNG_SDO01

EXPNO 1

PROCNO 1

—3.952
0.008

F2 - Acquisition Parameters

Date_ 20201023
Time

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930

TD 65536
SOLVENT DMSO

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 111.09

W 50.000 usec
DE 6.50 usec
TE 353.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.2420892 MHz
NUC1 1H

Pl 10.20 usec
PLW1 22.00000000 W
F2 - Processing parameters
ST 65536

SF 500.2390042 MHz
WDW

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

T T T T T T T T T T T T T T T T
13 12 1 10 9 8

gszesy o g

PL-28



_—8.715
T—8.704

SDO1-DMSO-1H <)
BRUKER
(O

o 00 ~ o 0 o~
— o ~ 0 — oy © =] 0~
N © @ ~© © - N~
® @ ~~ ~o~ o~ ~ ~~

2. PHO 3C-NMR

SD01-DMSO-C13CPD

2 ShITSISaIINaINSESS ©HS o g oo e Current Data Parameters

— HeA A A A A AAAA A A A A A nLEmmmmnmnn NAME DUNG_SDO01
EXPNO 2

RS AN 2PZ R i
F2 - Acquisition Parameters
Date_ 20201023
Time 9.12
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30

65536
SOLVENT DMSO
NS 256
DS 4
SWH 31250.000 Hz
FIDRES 0.476837 Hz
AQ 1.0485760 sec
RG 198.57
DW 16.000 usec
DE 6.50 usec
TE 353.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 125.7990330 MHz
NUC1 13C
Pl 10.00 usec
PLW1 88.00000000 W
CHANNEL f£2

SF02 500.2410010 MHz
NUC2 1H
CPDPRG[ 2 waltzl6
PCPD2 80.00 usec
PLW2 22.00000000 W
PLW12 0.35764000 W
PLW13 0.17989001 W
F2 - Processing parameters
SI 32768
SF 125.7853110 MHz
WDW
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

220

T T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm

PL-29



SDO01-DMSO-C13CPD

{

¥8°G5— -
07" 20T~ __
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227 02T —

S0TTZT—

06°22T—
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ouéﬁw

Ly bET

LLTEPT—

LL*SPT—

LELYT—

2T IST—

98°09T —

69°6LT—

60 ppm

170 160 150 140 130 120 110 100 90 80 70

180

SDO01-DMSO-C13CPD

{

(U
tZoT—

€L

oL*

€8°

(44
S0°

06"

20T — —

90T —

TIT——

8TT——

02T ——
12T ——

(42 S

ppm

105
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3. PHO DEPT

SD01-DMSO-C13CPD&DEPT
DEPT90

T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
DEPT135

CH&CH3
CH2
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 4 30 20 10  ppm
C1l3CPD
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10  ppm
SD01-DMSO-C13CPD&DEPT
DEPT90
T T T T T T T T T T T T T T T T T T T
145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 ppm
DEPT135
CH&CH3
CH2
T T T T T T T T T T T T T T T T T T T
145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 170 65 60 ppm
C1l3CPD
T T T T T T T T T T T T T T T T T T T
145 140 135 130 125 120 115 110 105 100 95 20 85 80 75 70 65 60 ppm
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4. PHO COSY

SD01-DMSO-COSYGP

SD0O1-DMSO-COSYGP

L

]
@

T

ppm

PL-32

ppm

C><)
BROUKER

Current Data Parameters

NAME
EXPNO
PROCNO

DUNG_sD01
7

1

F2 - Acquisition Parameters
Date_ 2020102.

ime
INSTRUM
PROBHD
PULPROG
Ey

D
SOLVENT
NS

P16

5 mm PABBO BB,

GRADIENT CHANNEL
GPNaM[1]
Gpz1

.04
pect

B0 BB/
cosygpppaf
2048

DMsO
2

8
5000.000 Hz
2.441406 Hz

0.2048000 sec

100.000 usec
6.50 usec

53.0
0.00000300 sec
2.00000000 sec
0.03000000 sec
0.00002000 sec
0.00000400 sec
0.00020000 sec
0.00020000 sec

CHANNEL £1
500.2412511 MHz
18

10.20 usec

10.20 usec

2500.00 usec
22.00000000 W
2.54320002 W

SMSQ10.100
.00 3
1000.00 usec

F1 - Acquisition parameters
™ 160

sFo1
FIDRES
sW
FnMODE

500.2413 MHz
250.000000 Hz
9.995 ppm

oF

F2 - Processing parameters

s1
SF
WDOW
ssB
1B
GB
PC

500.2390000 MHz
OSINE

0 Hz
0
1.00

F1 - Processing parameters
1024

OF
500.2390000 MHz
OSINE

C><)
BRUKER

Current Data Parameters
NAME

[EXPNO
PROCNO

DUNG_sD01
7

1

F2 - Acquisition Parameters
Date_ 2020102.

.04

spect
5 mm PABBO BB/
cosygpppaf
2048

DMSO

2

8
5000.000 Hz

353.0 K
0.00000300 sec
2.00000000 sec
0.03000000 sec
0.00002000 sec
0.00000400 sec
0.00020000 sec
0.00020000 sec

= CHANNEL f1 =
sFo1 500.2412511 MHz
Nucl 1
PO 10.20 usec
P1 0.20 usec
P17 500.00 usec
PLWI 22.00000000 W
PLWIO 2.54320002 W
GRADIENT CHANNEL
GPNAM[1] SMSQ10.100
Gpz1 .00 3
P16 1000.00 usec

F1 - Acquisition parameters
™ 160

sFo1
FIDRES
sW
FnMODE

500.2413 MHz
250.000000 Hz
9.995 ppm

oF

F2 - Processing parameters
sI 4

SF
WDW
ssB
1B
6B
pC

s1

500.2390000 MHz
OSINE

0 Hz
0
1.00

F1 - Processing parameters
1024

OF
500.2390000 MHz
OSINE



5. PHO HMBC

SD01-DMSO-HMBC

L ppm
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Phu luc 3.4. Hop chit SD4: oxostephanosin
CTPT: C17HoNO4
M =291

Chéat bot mau nau do

MS

IH-NMR (500 MHz, DMSO-ds)
BC-NMR (125 MHz, DMSO-ds)
HMBC

HSQC

1. PHO MS

Display Report - Selected Window Selected Analysis

Analysis Name: SD06.d Instrument: LC-MSD-Trap-SL Print Date: 5/20/2020 11:49:53 AM
Method: Quang_2020.m Operator: 2195410AE0000514 Acq. Date: 5/20/2020 11:47:44 AM
Sample Name: SD06

Analysis Info:  Column Eclipse XDB-C18, 4.6 x150mm

Intens. +MS, 0.3min #20|
x108
291.9
6
4
2
o 274 2811
154.9 1748 2124 229.8 260.8
1207 1408 163.0 | 193.4 2088| 2191 ‘ ‘ | 238.5 ‘ 267.9 |
ol Ll 1 I [ i L ) it W Al 20 we Londl [
120 140 160 180 200 220 240 260 280 miz
MSD Trap Report v 4 (A4-Opt2) Page 1of1 3% Agilent Technologies
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13.646

8.861
8.851
8.190

|

2. PHO 'H-NMR

SD06-DMSO-1H

PINNOAM IO AN N~ owm
OSSO ®N O NN cooaa
A+ HOO0®NNINOOOOLW W n S
© 00000 NSNS S SO NN NN

——3.745
3.066

¢

C><)
BRUKER

Current Data Parameters

NAME 11THAO_SD06

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20200119

Time 7.25

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG 2930
65536

SOLVENT DMSO

NS 16

DS 2

SWH 10000.000 Hz

FIDRES 0.152588 Hz

AQ 3.2767999 sec

RG 142.98

DW 50.000 usec

DE 6.50 usec

TE 353.0

D1 1.00000000 sec

TDO 1

CHANNEL f1 =

SFO1 500.1920889 MHz

NUC1 1H

Pl 10.20 usec

PLW1 22.00000000 W

F2 - Processing parameters
sI 36

SF 500.1890040 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

14 13 12 11 10 s; 0 ppm
2 3geeE 3
- | ===l e
SD06-DMSO-1H M
BRUKER
e SOIRRE Sa® N PR 2
\/ N/ N NV |
il I
h
i
\ .
9.‘0 8.‘8 8.‘6 B.‘4 8.‘2 8.‘0 7.‘8 7.‘6 7‘.4 7.‘2 710 6.‘8 6.‘ 6‘.4 ppm‘

PL-37



3. PHO *C-NMR

SD06-DMSO-C13CPD Bmﬂ

(>

o = T RMTNOENAC AN NO

S 3 5 SRINRRITSEIAANS cmuraomuoo

> SRR aanes

Y P T e E v

o © O NSO MANN—A~A~"O OO (=N W W N W W W W) Current Data Parameters

33 R i i e B ER AP A NAUE 11THAO_SD06
EXPNO 2

‘ ‘ ‘ \\\\ \\/ \‘ V//V W PROCNO !

F2 - Acquisition Parameters
Date_ 20200119
Time 14.19
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
65536
SOLVENT DMSO
NS 8192
DS 4
SWH 31250.000 Hz
FIDRES 0.476837 Hz
20 1.0485760 sec
RG 198.57
bW 16.000 usec
DE 6.50 usec
TE 353.0 K
D1 2.00000000 sec
D11 0.03000000 sec
DO 1
CHANNEL f1
SFO1 125.7864591 MHz
NuCl 13c
Pl 10.00 usec
PLW1 88.00000000 W
CHANNEL £f2
SFO2 500.1910008 MHz
NUC2 1H
CPDPRG[ 2 waltzl6é
PCPD2 80.00 usec
PLW2 22.00000000 W
PLW12 0.35764000 W
PLW13 0.17989001 W
F2 - Processing parameters
ST 32768
SF 125.7727367 MHz
WDW
SSB 0
LB 1.00 Hz
GB 0

PC 1.00

220 200 180 160 140 120 100 80 60 40 20 0 ppm

!

SD06-DMSO-C13CPD

o <« <« ~ ™ <« 0 v ® 1 o o 0 oo n No
=] <« @ <+ © 0 ~ ~ o © = [CREES] o No
0 © ™ - o ) o v ™M N ~ 0 0 o0
o @ e n < - - M ™o N~ - o oo
— — — - -~ - — - -

T T T T T T T T T T T T T T T T T T T T
200 195 190 185 180 175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 ppm

PL-38



4. PHO HMBC

|

SD06-DMSO-HMBC

bl b

'
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2 ppm
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ppm
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SD06-DMSO-HMBC SD06-DMSO-HMBC

L:F ppm ﬁ ) Lchr ppm

I 100
0 & | 0 [ 100
0 105 @ @ ]
[ 105
i [ 110
110
w 115
115
[ 120
@ [ 125 120
[ 130 y 125
@ .
135
[ 130
[ 140
135
[145
, @ I-140
[ 150
i
[ 155 145
[ 160 @ 150
@ 0
[ 165 | 155
[170
[ 160
F1
i 7 (o)
I-165

T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 ppm 8.1 8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 ppm
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SD06-DMSO-HSQC

ppm

5. PHO HSQC

100

F110
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9 8 7 6 5 4 3 ppm

1l

SD06-DMSO-HSQC

ppm

~100
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—145
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Phu luc 3.5. Hop chit SD5: oxocrebanin

MS

IH-NMR (500 MHz, DMSO-ds)
BC-NMR (125 MHz, DMSO-ds)

HMBC
HSQC

CTPT: C19H13NOs
M = 335

Chat ran mau vang cam

1. PHO MS

Display Report - Selected Window Selected Analysis

Analysis Name: SD3-1.d

Method: Quang_2020.m

Sample Name: SD3-1

Analysis Info:  Column Eclipse XDB-C18, 4.6 x150mm

Instrument: LC-MSD-Trap-SL Print Date: 5/20/2020 12:14:09 PM
Operator: 2195410AE0000514 Acq. Date: 5/20/2020 12:11:29 PM

Intens.
x108

20

0.5

+MS, 0.1min #8|

335.9

27‘7 7

100 125 150 175

Ly L
200 225 250 275 300 325 miz

MSD Trap Report v 4 (A4-Opt2)

Page 1of 1 3% Agilent Technologies
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2. PHO 'H-NMR

SD3.1-DMSO-1H <)
BRUKER

RN R ST SC R ) O ®EMmOowVMm
nYmA~ROoAN®  © mbo NooSoaa
N N N R R a® Mmnbnw
CBOBN NN~ O BN ENENENEN
\ \/ v ’// ‘ \/ ‘ \l/ Current Data Parameters
NAME 11THAO_SD3.1
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200301
Time 17.26
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
65536
SOLVENT DMSO
NS 32
DS 2
SwH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 127.68
bW 50.000 usec
DE 6.50 usec
TE 303.4
D1 1.00000000 sec
TDO 1
CHANNEL f1 =
SFOL 500.1920889 MHz
NUC1 1H
1 10.20 usec
PLW1 22.00000000 W
F2 - Processing parameters
sI 36
SF 500.1890053 MHz
WDW EM
ssB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 -1 ppm
oo (@~ - < (<
SIS N hribad
=l === o e
SD3.1-DMSO-1H
o~ 0~ © i om0 o = ©
0w o ~© o~ o © m o
~~ g oo 0w <« o ®
© @ ©® [NIN NN © oo
i | I
I I
N Jt N
T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
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SD3.1-DMSO-1H

_—8.758
——8.747
——8.435
——8.417
_—17.976
——7.965

—7.593
—7.575

C><)
BRUKER
(>

—7.486

8.9 8.6 8.3 8.2 8.1 7.8
3. PHO “"C-NMR
SD3.1-DMSO-C13CPD Bgzg;k
- o e o o
@ FEPR RS P e LT cwommomeo
: 8382857383038 Y 252253358
g fhgussgaggisgdd Cicesanas Current Data parameters
= bl o G B R D i T M@ MM .o NAME 11THAO_SD3.1
EXPNO 2
L N NNEZ T T i
F2 - Acquisition Parameters
Date_ 20200301
Time 18.04
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT DMSO
NS 4096
DS 4
SWH 31250.000 Hz
FIDRES 0.476837 Hz
AQ 1.0485760 sec
RG 198.57
DW 16.000 usec
DE 6.50 usec
TE 304.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 125.7864591 MHz
NUCl 13C
Pl 10.00 usec
PLW1 88.00000000 W
CHANNEL f2
SFO2 500.1910008 MHz
NUC2 1H
CPDPRG[ waltzl6
PCPD2 80.00 usec
PLW2 22.00000000 W
PLW12 0.35764000 W
PLW13 0.17989001 W
F2 - Processing parameters
ST 68
SF 125.7726241 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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SD3.1-DMSO-C13CPD

P19 —

N 86709 —

GT 20T —
68°Z0T—

06°90T —

€1°8TT—
PETTTT~_
15°€21

vereeT =

A
L6vse1—
90°GET—

6T ¥HPT —
€9°GPT —

20°0ST—

69°TIST—
8T EST—

8L°08T ——

ppm

170 160 150 140 130 120 110 100 20 80 70 60

180

SD3.1-DMSO-C13CPD

{
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€T

ve”

16°
¥8°

9€”
L6"

90"

6T

€9°

z0°

69°

87"

0T — -
68"

0T —— -

90T ——

81T —

2T —

€TT — _
€CT—

ST —
STT——

SET—

YT —

SHT —

0ST —

16T —

€GT——

ppm

150 145 140 135 130 125 120 115 110 105

155
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4. PHO HMBC

AN

SD3.1-DMSO-HMBC

|

ppm

E 100
F110
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E130
140
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F160
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- 180

=190

5 4 3 ppm

SD3.1-DMSO-HMBC
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|

SD3.1-DMSO-HMBC

Ll

ppm

¥
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T
8.8 8

T T
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T T T
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T T T T T T
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5. PHO HSQC

SD3.1-DMSO-HSQC
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Phu luc 3.6. Hop chit SD6: aristolactam
CTPT: C17H11NO4
M =293
Chat két tinh hinh kim, mau vang

IH-NMR (500 MHz, DMSO-ds)
BC-NMR (125 MHz, DMSO-ds)
HMBC
HSQC

N—H <_< N—H

/
ko

1. PHO 'H-NMR

SD16.1-DMSO-1H )
BRUKER
(O

@ PNNNDAYDEA® ™ 4 =~ vowma
2 aASNSTmSsar @ S o 2233a
S TNTRREARR3S R S & hmone
2 N NN < 6 oaNaaN
\\\/ % / ‘ ‘ ‘ \V Current Data Parameters
NAME 11THAO_SD16.1
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200425
me 15.32
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT DMSO
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 157.35
DW 50.000 usec
DE 6.50 usec
TE 303.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1920889 MHz
NUC1
Pl 10.20 usec
PLW1 22.00000000 W
F2 - Processing parameters
SI 65536
SF 500.1890021 MHz
WDW
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
l W
T T T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
|
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2. PHO ¥C-NMR

SD16.1-DMSO-C13CPD

C><)

(>

5 CNO XOWAADME©MM
S SRS CRASRINGITA dmomromwo
> @D enqeannaNeae RS BLan3S
o DRn IUIIDARSRLO - Current Data Parameters
23
2 N33 5838840548038 35 iy gepapalapagy NAME 11THAO_SD16.1
EXPNO 2
VNPT G :
F2 - Acquisition Parameters
Date_ 20200426
Time 16.54
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
65536
SOLVENT DMSO
NS 512
DS 4
SWH 31250.000 Hz
FIDRES 0.476837 Hz
AQ 1.0485760 sec
RG 198.57
DW 16.000 usec
DE 6.50 usec
TE 303.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL £f1
SFO1 125.7864591 MHz
NUC1 13C
Pl 10.00 usec
PLW1 88.00000000 W
CHANNEL f2
SF02 500.1910008 MHz
NUC2 1H
CPDPRG[ 2 waltzlé
PCPD2 80.00 usec
PLW2 22.00000000 W
PLW12 0.35764000 W
PLW13 0.17989001 W
F2 - Processing parameters
SI 32768
SF 125.7726241 MHz
WDW
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
SD16.1-DMSO-C13CPD C><)
o © ~o © cura wm ~ ©® ® o
3 S 82 8 Reza &1 > &8Q © oo
© " o~ < wewm o® S ® v ® 2 hri
3 i S5 & QIIQ 2% 23383 N 5 <
3 2 53 a B pabal 2223 P s
|
I
|
|
! |
| |
|
| |
I
T T T T T T T T T T T T T T T T T T T T T T T T
170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 ppm
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)

SD16.1-DMSO-C13CPD
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3. PHO HMBC

SD16.1-DMSO-HMBC

Z E _ g ppm
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SD16.1-DMSO-HMBC
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SD16.1-DMSO-HSQC SD16.1-DMSO-HSQOC

ppm . ppm
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-
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4. PHO HSQC

L 100 —115
N 105
F110
F115
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120
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D

f 135 @ —125

140

T
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Phu luc 3.7. Hop chit SD7: crebabin
CTPT: C20H21NO4

MS

M =339

Bo6t v6 dinh hinh mau nau

'H-NMR (500 MHz, CDCls)
13C-NMR (125 MHz, CDCl)

HMBC
HSQC

1. PHO MS

Display Report - Selected Window Selected Analysis

Analysis Name: SD02.d

Method: Quang_2020.m

Sample Name: SD02

Analysis Info:  Column Eclipse XDB-C18, 4.6 x150mm

Instrument: LC-MSD-Trap-SL
Operator: 2195410AE0000514

Print Date: 5/20/2020 11:59:09 AM
Acq. Date: 5/20/2020 11:57:22 AM

Intens.
x108

20

0.5

0.0

23?.9

26J7.0 27l|9.0 2‘9‘7 0

30

+MS, 0.1min #6|

340.0

‘l\l 32\01|\ |J“||

125 150 175

200 225

L
250 275 300

325 miz

MSD Trap Report v 4 (A4-Opt2)

Page 1of1

PL-55
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2. PHO 'H-NMR

4]
(=}
o
N
1
aQ
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aQ
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w

o
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BRUKER
(>

A TR0 OO BNNIMTRANONTOMM 3
TR ODOHOINOON ANHADOINO NN OO I =
ONNRBNOORRN DPOOOOOADOBINMmANN .
NN GO0 00nBn mmmmmnmnna~ - T
v \ \’ \ \j V / ‘\\\'\/ \%W/ \/ ‘ Current Data Parameters
NAME 11THAO_SD02
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20191224
Time 17.14
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
a0 3.2767999 sec
RG 89.63
bW 50.000 usec
DE 6.50 usec
TE 303.0
D1 1.00000000 sec
TDO 1
CHANNEL f1 =
SFOL 500.1920889 MHz
NUC1 1H
1 10.20 usec
PLW1 22.00000000 W
F2 - Processing parameters
sI 36
SF 500.1890128 MHz
WDW EM
ssB 0
LB 0.30 Hz
GB 0
PC 1.00
JUJ,JUL J
T T T T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 ppm
o oo (oo O D 0[N D © (2]
- ~lSllel~ o=l <l o
_ — o o o~ o w©
o o © © o © 0 S o
o~ ~ © ® o So o
NN N G © © G © 06
|
|
i
|
|
T T T T T T T T T T T T T T T T T T T T T T T T
80 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 64 63 62 6.1 6.0 59 58 ppm
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SD02-CDC13-1H o)
BRUKER

N HOMAMOOANOPVAONOONNOHHO—MINO®D
oo TOMNMNAONENROVNNIMONOOFON A D
© Vo HHH A A1 1000000 WVVVNININNNINMMA
mmenn MMM MMMN NNNNNNNNNN

—3.898
—3.813

2

2

2

2
__1.253
~1.243

é
~N
/
\
/
\
S

T T T T T T T T T
2.4 2.2 2.0 1.8 1.6 14 1.2 ppm

W 8

3. PHO 3*C-NMR

SD02-CDC13-C13CPD an

(>

FOHM MO NNOO® S
SRR RURERUPIRE R g g ©m~ woaw o 0o
yeanesanneney SR arRF R aR
HSEIAIIITI238S Ne Ao nem @ ©© Current Data Parameters
AS33835353355323 ~~~ bouni @ NN NAME 11THAO_SD02
EXPNO 2
WA N T i
F2 - Acquisition Parameters
Date_ 20191225
Time 11.53
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 256
DS 4
SWH 31250.000 Hz
FIDRES 0.476837 Hz
AQ 1.0485760 sec
RG 198.57
bW 16.000 usec
DE 6.50 usec
TE 303.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 125.7864591 MHz
NUC1 13c
Pl 10.00 usec
PLW1 88.00000000 W
CHANNEL f2
SF02 500.1910008 MHz
NUC2 1H
CPDPRG[ 2 waltzl6
PCPD2 80.00 usec
PLW2 22.00000000 W
PLW12 0.35764000 W
PLW13 0.17989001 W
F2 - Processing parameters
SI 68
SF 125.7726241 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
" L bl
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm

PL-57



6L
S6

x

I

X

=)

&

o zL”
vS*
6L"
Tt
98"
LL
€0
8z

(=]
[«
O
o
i
|8
1 79
o
()
Q €8
[=]
[S TS

I

N

o 95

[=]

/)]
4
29
62
32
L9
€1°
16°
99

LO"

c97 ——
‘87—

€7 —

€5 —
SG—

09 —
19—

19l
i

00T ——

90T ——

SOTT——
S9TT——

TETT~_
TPTT——
f9ZT —
c9z1—"

t6CT—

VT ——

SPT —

9VT—

ST —

30 ppm

140 130 120 110 100 20 80 70 60 50 40

150

SD02-CDC13-C13CPD

¥9°

€8°

9€"

96°

[y

29°

67"
€%°

L9

€T

16"
99°

L0

00T — -

90T ——

0TT—— —

9TT—

“ECT— —

ver——

92T~
9zT—

6CT——

YT —

SPT——
9vT——

ZST——

145 140 135 130 125 120 115 110 105 ppm

150

PL-58



4. PHO HMBC

SD02-CDC13-HMBC

ppm
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SD02-CDC13-HMBC
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5. PHO HSQC

SD02-CDC13-HSQC
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SD02-CDC13-HSQC
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Phu luc 3.8. Hop chit SD8: dehydrocrebabin
CTPT: C20H19NO4
M =337

Chat ran mau trang

MS

IH-NMR (500 MHz, CDCl5)
13C-NMR (125 MHz, CDCls) 12
HMBC

HSQC

o O

1. PHO MS

Display Report - Selected Window Selected Analysis

Analysis Name: SD10.d Instrument: LC-MSD-Trap-SL Print Date: 5/20/2020 11:44:40 AM

Method:

Quang_2020.m Operator: 2195410AE0000514 Acq. Date: 5/20/2020 11:42:03 AM

Sample Name: SD10
Analysis Info:  Column Eclipse XDB-C18, 4.6 x150mm

Intens.

x108|

84

+MS, 0.2min #14/

3598

3359

239.0 3799
]

150 200 250 360 350 400 miz

MSD Trap Report v 4 (A4-Opt2) Page 1of1 Agilent Technslogies
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2. PHO 'H-NMR

SD10-CDC13-1H

C><)
BRUKER

o
& YNTON® o YENOINOM S
n o NN ™S~ © POB®EI A O N =Y
© NO O™ N AOaMM NN .
@ TNV PR A T
\/ \\1 / ‘ ‘ \\\ W/ Current Data Parameters
NAME 11THAO_SD10
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200221
Time 17.43
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 142.98
DW 50.000 usec
DE 6.50 usec
TE 303.0
D1 1.00000000 sec
TDO 1
CHANNEL f1 =
sFO1 500.1920889 MHz
NUCL 1H
P1 10.20 usec
PLW1 22.00000000 W
F2 - Processing parameters
ST 36
SF 500.1890159 MHz
WDW EM
sSB 0
LB 0.30 Hz
GB 0
PC 1.00
», PN
T T T T T T T T T T T T T T
13 12 11 10 9 8 7 5 4 3 2 1 0 ppm

207= o |
3.14\
3.07
2.13
213>
3.09/

SD10-CDC13-1H

_—8.652
——8.634
——7.254

_-7.022
——7.004
__6.879

T—6.872

PL-64



SD10-CDCl13-1H

—3.984
—3.967
—3.370

__—3.382
T—3.358
_—3.224
—3.212
T—3.200
—3.123

C><)
BRUKER
(>

41 4.0 3.9 3.8 3.7 3.6 3.5 3.0 ppm
jqﬁ'\f
- e
(] (]
3. PHO “"C-NMR
SD10-CDC13-C13CPD C><)
dm® camoanoman
I8 933283995 wor  ew o o n o
2ot 8se @ @ S
2495 259820888 Sl sv o o o S Current Data Parameters
o e e e ~~~ ©omn o o= ™ 1 NAME 11THAO_SD10
EXPNO 2
N2 N T T 1
F2 - Acquisition Parameters
Date_ 20200223
Time 12.56
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2zgpg30
TD 65536
SOLVENT cDC13
NS 256
DS 4
SWH 31250.000 Hz
FIDRES 0.476837 Hz
AQ 1.0485760 sec
RG 198.57
DW 16.000 usec
DE 6.50 usec
TE 303.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 125.7864591 MHz
NUCl 13C
Pl 10.00 usec
PLW1 88.00000000 W
CHANNEL f2
SFO2 500.1910008 MHz
NUC2 1H
CPDPRG([ waltzl6é
PCPD2 80.00 usec
PLW2 22.00000000 W
PLW12 0.35764000 W
PLW13 0.17989001 W
F2 - Processing parameters
ST 68
SF 125.7726232 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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SD10-CDC13-C13CPD
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4. PHO HMBC

SD10-CDC13-HMBC
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5. PHO HSQC
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Phu luc 3.9. Hop chit SD9: 4-hydroxybenzaldehyd
CTPT: C7HsO2
M=122

Chat ran mau trang

MS
TH-NMR (500 MHz, CD;0D) 0.7 H
BC-NMR (125 MHz, CD;0D)

HMBC 1
HSQC

1. PHO MS

Display Report - Selected Window Selected Analysis

Analysis Name: SD04.d Instrument: LC-MSD-Trap-SL Print Date: 5/20/2020 12:07:58 PM
Method: Quang_2020.m Operator: 2195410AE0000514 Acq. Date: 5/20/2020 12:06:04 PM
Sample Name: SD04

Analysis Info:  Column Eclipse XDB-C18, 4.6 x150mm

Intens
x106

1.2

08

06

0.4

0.2

00

-MS, 0.3min #35)

110.8
127

85.6

96.6
123.7

10‘37

50 60 70 80 £ 160 110 120 mz

MSD Trap Report v 4 (A4-Opt2) Page 1of1 £ Agilent Technologies
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2. PHO 'H-NMR

SD04-MeOD-1H

— WA A~ o~ m
~ Ao~ Mo~
~ SN~ 0o oo
o N~~~ Vo M mm

——4.845
3.336
3.333

:
¢

C><)
BRUKER

Current Data Parameters

NAME 11THAO_SD04
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
pate_ 20200114
Time 15.25
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30
65536
SOLVENT MeOD
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 157.35
bW 50.000 usec
DE 6.50 usec
TE 303.0 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
SFO1 500.1920889 MHz
NUCL 1H
Pl 10.20 usec
PLW1 22.00000000 W
F2 - Processing parameters
sI 36
SF 500.1889998 MHz
WDW EM
ssB 0
LB 0.30 Hz
GB 0
PC 1.00
LA \
T T T T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 ppm
(=3 @ «©
=] e e
- o o
SD04-MeOD-1H
BRUKER
0~ o
oo @~ 0
~~ s~ oo
~~ s~ ©©
\\ // \ / Current Data Parameters
NAME 11THAO_SD04
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200114
ime 15.25
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
65536
SOLVENT MeOD
NS 16
DS 2
SwH 10000.000 Hz
FIDRES 0.152588 Hz
29 3.2767999 sec
RG 157.35
bW 50.000 usec
DE 6.50 usec
TE 303.0 K
D1 1.00000000 sec
TDO 1
|
| | CHANNEL f1 =:
| 500.1920889 MHz
1H
10.20 usec
22.00000000 W
F2 - Processing parameters
ST 65536
SF 500.1889998 MHz
WDW
ssB 0
LB 0.30 Hz
GB 0
pC 1.00
T T T T T T T T T T T T T T T T T
82 81 80 79 78 77 76 75 74 73 72 71 70 69 68 6.7 ppm

g

PL-72



3. PHO *C-NMR

C><)

(>

SD04-MeOD-C13CPD

® o ow
S i s 3 A~ oMo
it o RO h®Ho®Go
o on o oo oo oo Current Data Parameters
2 3 a9 ot 33332882 NAME 11THAO_SD04
EXPNO 2
\ / ‘ N% PROCNO 1
F2 - Acquisition Parameters
Date_ 20200118
Tine 17.30
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
65536
SOLVENT MeOD
NS 512
DS 4
SWH 31250.000 Hz
FIDRES 0.476837 Hz
1.0485760 sec
RG 198.57
oW 16.000 usec
DE 6.50 usec
E 303.0 K
p1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 125.7864591 MHz
NUC1 13C
Pl 10.00 usec
PLW1 88.00000000 W
CHANNEL £2
5FO2 500.1910008 MHz
NUC2 1H
CPDPRG[ 2 waltzl6é
PCPD2 .00 usec
pLW2 22.00000000 W
PLW12 0.35764000 W
PLW13 0.17989001 W
F2 - Processing parameters
s1 32768
SF 125.7724483 MHz
WDW
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
SD04-MeOD-C13CPD C><)
© o © = ©
= 8 s 3 3
~ 0 o o [y Current Data Parameters
21\ : 2 2 : NAME 11THAO_SD04
EXPNO 2
‘ ‘ PROCNO 1
F2 - Acquisition Parameters
Date_ 20200118
ime 17.30
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 29pg30
65536
SOLVENT MeOD
NS 512
DS 4
SWH 31250.000 Hz
FIDRES 0.476837 Hz
a0 1.0485760 sec
RG 198.57
DW 16.000 usec
DE 6.50 usec
TE 303.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 125.7864591 MHz
NUC1 13C
P1 10.00 usec
PLiL 88.00000000 W
CHANNEL f2
5F02 500.1910008 MHz
NUC2 1H
CPDPRG[ 2 waltzl6é
PCPD2 80.00 usec
PLW2 22.00000000 W
PLW12 0.35764000 W
PL13 0.17989001 W
F2 - Processing parameters
SI 68
SF 125.7724483 MHz
WDW
SSB 0
LB 1.00 Hz
GB 0
»C 1.40
T T T T T T T T T T T T T T T T T 1
195 190 185 180 175 170 165 160 155 150 145 140 135 130 125 120 ppm
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4. PHO DEPT

SD04-MeOD-C13CPD&DEPT

DEPT90
‘ A
T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10  ppm
DEPT135
CH&CH3 ‘
A
CH2
T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 5 30 20 10  ppm
C1l3CPD
J
T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10  ppm
SD04-MeOD-C13CPD&DEPT
DEPT90
T T T T T T T T T T T T T T T T T 1
195 190 185 180 175 170 165 160 155 150 145 140 135 130 125 120 115 ppm
DEPT135
CH&CH3 ]
" u b
CH2
T T T T T T T T T T T T T T T T T 1
195 190 185 180 175 170 165 160 155 150 145 140 135 130 125 120 115 ppm
C1l3CPD
I
T T T T T T T T T T T T T T T T T 1
195 190 185 180 175 170 165 160 155 150 145 140 135 130 125 120 115 ppm
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Phu luc 3.10. Hop chit SD10: benzyl p-D-glucopyranosid
CTPT: C13H150¢

M =270

Bot v6 dinh hinh mau tréng

MS

6'
HO .
IH-NMR (500 MHz, CD;OD) y O%O&O ,
2
13C-NMR (125 MHz, CD;0D) Ho—Y “OH 1
HMBC 6 2

HSQC 5 3

1. PHO MS

Display Report - Selected Window Selected Analysis

Analysis Name: SD13.d Instrument: LC-MSD-Trap-SL Print Date: 5/20/2020 11:54:33 AM
Method: Quang_2020.m Operator: 2195410AE0000514 Acq. Date: 5/20/2020 11:52:40 AM
Sample Name: SD13

Analysis Info:  Column Eclipse XDB-C18, 4.6 x150mm

Intens. +MS, 0.3min #22
x107

3.0 292.9

25

20

0.5

206.8 2818

259.8

mf.s g 1366 18‘28 1938 ‘ 22|9.7 2518 ‘ 27‘08 h | ]
M . ,

[
00 T T 2
120 140 160 180 200 220 240 260 280 miz

MSD Trap Report v 4 (A4-Opt2) Page 1of1 i Agilent Technologies
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10

1

1

1H
10.20 usec

22.00000000 W
EM

6.50 usec

303.0 K

1.00000000 sec
0.30 Hz

65536
500.1890118 MHz

64.21
50.000 usec

11THAO_SD13

20200319

16.47

spect

5 mm PABBO BB/
10000.000 Hz
0.152588 Hz
3.2767999 sec

CHANNEL f1

500.1920889 MHz

INSTRUM

PROBHD

SFO1

NUCL

F2 - Processing parameters
WDW

ssB

LB

GB

PC

F2 - Acquisition Parameters
SI
SF

«
u
@
i
)
£
q
5
o
a
o
S
T
a
2
=
o
5
8
3
[}

NAME
EXPNO
PROCNO
Date
Time
PULPROG
TD
SOLVENT

ppm

-1

2. PHO 'H-NMR

SD13-MeOD-1H
SD13-MeOD-1H

10

1

12

13

8YE T —
voe v —

1597 —
SL9 T —

86L° 7 ——

€167 —
9€6° 7 —

ppm

af

)
PL-76
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3. PHO *C-NMR

SD13-MeOD-C13CPD

——139.05
129.25

<

129.17
128.66

71.69

——103.28
78.08
77.98
75.12
71.74

/
¢
}

HNO MWV NIN 0
©WVINM -G ®WO
N OOy O Oy 0 © O
(R R R ]

C><)

(>

Current Data Parameters

11THAO_SD13
2

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200326
Time 19.30
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
65536
SOLVENT MeOD
NS 256
DS 4
SWH 31250.000 Hz
FIDRES 0.476837 Hz
20 1.0485760 sec
RG 198.57
bW 16.000 usec
DE 6.50 usec
TE 304.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 125.7864591 MHz
NUC1 13
Pl 10.00 usec
PLWL 88.00000000 W
CHANNEL £f2
SFO2 500.1910008 MHz
NUC2 1H
CPDPRG[ 2 waltz1l6
PCPD2 80.00 usec
PLW2 22.00000000 W
PLW12 0.35764000 W
PLW13 0.17989001 W
F2 - Processing parameters

SI 32768
SF 125.7724534 MHz
WDW
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
SD13-MeOD-C13CPD BLR%R
0 0w o
o o ~ oo o W ~
g R . S o+ o~ o
o oo ® B . nnw 2
) SRS = o= n oo ~
I i I VIV T
|
|
|
T T T T T T T T T T T T T T T T T
140 135 130 125 120 115 110 105 100 95 920 85 80 75 70 65 ppm
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4. PHO HMBC

SD13-MeOD-HMBC
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5. PHO HSQC
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SD13-MeOD-HSQC

ppm

~100

~105

4.

2

4.

0

3.

8

3.

6

3.

4

3.

ppm

PL-81



Phu luc 3.11. Hop chit SDI11: (6R,9S)-roseosid

MS

CTPT: C19H300s

M =386

Bot v6 dinh hinh mau tréng

'TH-NMR (500 MHz, CDsOD)
BC-NMR (125 MHz, CD;0D)

HMBC
HSQC

1 12
\\\

OH?

HO— 3

7

\ 9'// MOH
o— 5'
10 OH

O

(\:\\VFQ HO

( ‘\OH‘w

OH
@)

13
1. PHO MS
Display Report - Selected Window Selected Analysis
Analysis Name: SD14.d Instrument: LC-MSD-Trap-SL Print Date: 5/20/2020 12:03:24 PM

Method: Quang_2020.m
Sample Name: SD14

Analysis Info:  Column Eclipse XDB-C18, 4.6 x150mm

Operator: 2195410AE0000514

Acq. Date: 5/20/2020 12:01:44 PM

Intens +MS, 0.0min #1
x107
409.0
3
2
339.9
385.0
1
305.0
2391 349.9
316.0
283.9 357.1
114.8 145.6154.8 2058 2246 268.9 ‘ ‘ H 327,9‘ ‘ | 374.1‘ ‘ 402.9
0 \ POt N | L AR T R T oW Ll 1 B T
100 150 200 250 300 350 400 miz
MSD Trap Report v 4 (A4-Opt2) Page 1of1 iii- Agilent Technologies
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2. PHO 'H-NMR

Current Data Parameters

11THAO_SD14
1

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200326
Time 17.02
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
65536
SOLVENT MeOD
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 72.05
DW 50.000 usec
DE 6.50 usec
TE 303.0
D1 1.00000000 sec
TDO 1
= CHANNEL f1 =
SFO1 500.1920889 MHz
NUC1 1H
Pl 10.20 usec
PLW1 22.00000000 W
F2 - Processing parameters
SI 36
SF 500.1890000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 ppm
838 [EEeisoEEey 8
Qe =N = s =Rl =N
=] =N === ™o
SD14-MeOD-1H <)
BRUKER
BN oD 0o o oo . Yoo maon
25RLI22223% 2 833 a5 238 2335
SSHL93ZRREY S 285 EE] 2288 5883
IR R N, < ces . R

il

T T T T T T T T T T T T T T T T T T T T T T T T T
6.2 6.1 6.0 59 5.8 57 5.6 55 54 53 52 51 5.0 49 48 47 46 45 44 43 42 41 40 3.9 3.8
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o
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o
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SD14-MeOD-1H

C><)
BRUKER
(>

M HMMOINONO O NINO O o a o 0o~ =< o
NNNORNO®DMOIN MO ®®MN N O NN S o RES © © - © o
MO MNNNNNN NN A A A oA oo N oo =@ So
SRR B BB Vo
I
1
|
|
|
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I |
|
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T T T T T T T T T T T T T T T T T T T T T T T T T T
35 34 33 32 3.1 3.0 29 28 27 26 25 24 23 22 21 20 19 18 1.7 16 15 14 13 1.2 11 ppm
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3. PHO “"C-NMR
SD14-MeOD-C13CPD an
- ° . w
2 e oy C o mmm oo o © o
: 3 ok P - E TP L Lo
S s 295 S comesacanannadNgma o Current Data parameters
N - - PRI NN S A AR e R NN R NAME 11THAO_SD14
EXPNO 2
Vo TSNS~ !
F2 - Acquisition Parameters
Date_ 20200328
Time 8.16
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2zgpg30
TD 65536
SOLVENT MeOD
NS 256
DS 4
SWH 31250.000 Hz
FIDRES 0.476837 Hz
AQ 1.0485760 sec
RG 198.57
DW 16.000 usec
DE 6.50 usec
TE 305.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 125.7864591 MHz
NUCl 13C
Pl 10.00 usec
PLW1 88.00000000 W
CHANNEL f2
SFO2 500.1910008 MHz
NUC2 1H
CPDPRG[ 2 waltz1l6
PCPD2 80.00 usec
PLW2 22.00000000 W
PLW12 0.35764000 W
PLW13 0.17989001 W
F2 - Processing parameters
ST 68
SF 125.7724511 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
| - .
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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4. PHO HMBC

SD14-MeOD-HMBC
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SD14-MeOD-HMBC
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5. PHO HSQC

SD14-MeOD-HSQC
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SD14-MeOD-HSQC
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Phu luc 4.1. Ddnh gid dp tinh khiét ciia oxostephanin

12/22/2022 9:55:28 AM Page 1/1

Analysis Report

<Sample Information>

Sample Name

Sample ID :

Data Filename : oxo chuan 25ug L5 19-3-2019.lcd

Method Filename : oxo-MeOH-35-0.1%acid formic-19-3-2019.lcm
Batch Filename

Vial # 111 Sample Type : Unknown
Injection Volume : 10 uL
Date Acquired : 3/20/2019 4:09:16 PM Acquired by : System Administrator
Date Processed  : 12/22/2022 9:47:49 AM Processed by : System Administrator
<Chromatogram>
mAU
1 5 PDA Multi 1 254nm,4nm
| :
30
20+
10
1 N
1 @
i N
o — A
L e e I s B S S IS
0.0 2.5 5.0 7.5 10.0 12,5 15.0 17.5 )
UV Spectrum mn
ID# 01
Retention Time : 14.307 min
Compound Name : oxo-std
Spectrum Operation : None

B e e T I —— —— T T T T T
200 300 400 500 600 700
nm

D:\HLSON\thao-diem\oxo chuan 19-3-2019\oxo chuan 25ug L5 19-3-2019.lcd

SKP va phd UV ciia oxostephanin

PL-92



12/22/2022 9:49:57 AM Page 1/1

Analysis Report

<Sample Information>
Sample Name : Mau chiet 6

Sample ID

Data Filename - Mau chiet 0.5 g trong 50ml MeOH-6-20-3-2019.lcd
Method Filename : oxo-MeOH-35-0.1%acid formic-19-3-2019.lcm
Batch Filename : oxo-batch-20-03-2019.Icb

Vial # 1 1-6 Sample Type : Unknown
Injection Volume : 10 uL
Date Acquired 1 3/21/2019 12:36:52 AM Acquired by : System Administrator
Date Processed  :12/22/2022 9:44:33 AM Processed by : System Administrator
<Chromatogram>
mAU
=] PDA Multi 1 254nm,4nm|
50+ ]
<

25+
07
A e e L A e A e e o e T L A s e e e L s B
0 5 10 15 20 25 30 35 40
UV Spectrum
ID# 1
Retention Time : 14.510 min
Compound Name : 0X0-eX
Spectrum Operation : None

200

300 400 500 600 700
nm

D:\HLSON\thao-diem\oxo chuan 19-3-2019\Mau chiet 0.5 g trong 50mI MeOH-6-20-3-2019.Icd

SKD va pho UV ciia oxostephanin trong dung dich thir

PL-93



12/22/2022 9:07:17 AM Page 1/1

==== Shimadzu LabSolutions Data Comparison ====

Data1 :* D:\HLSON\thao-diem\oxo chuan 19-3-2019\oxo chuan100ug 19-3-2019.Icd
Data2 :* D:\HLSON\thao-diem\oxo chuan 19-3-2019\Mau chiet 0.5 g trong 50ml| MeOH-4-20-3-2019.Icd

150000

- "7 " Datat
1 ‘Data2

SKD cua oxostephanin (Data 1) va dung dich thw (Data 2)

PL-94



Phu luc 4.2. Sic ky do cic méu khdo sdt phwong phdp xir Iy mdu
Phu luc 4.2.1. Sic ky dd cac miu khao sat s6 1an chiét
7/22/2022 3:37:06 PM Page 1/1

SHIMADZU
i LabSolutions

Analysis Report

<Sample Information>

Sample Name L1411
Sample ID :L1.1
Data Filename :L1.1.lcd

Method Filename
Batch Filename
Vial #

Injection Volume
Date Acquired
Date Processed

:21-12-01 BL oxo trong DL.lcm

: batch khao sat so lan chiet 2.Icb
:1-3 Sample Type
120 uL

: 08/06/2022 12:01:16
1 08/06/2022 12:26:18

Acquired by
Processed by

: Unknown

: System Administrator
: System Administrator

<Chromatogram>
Chiet lan 1
mAU
] 3 © PDA Multi 1 254nm,4nm|
< ©
1 = =
50|
25
: 2
i [t} Q 0 0 8
07
- - T - - - 1 - - - 1 - T T " 1 T T T
0 5 10 15 20
min
<Peak Table>
PDA Ch1 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 5.488 1742915 65718 0.000
2 7.915 36344 1141 0.000
3 8.587 6650 277 0.000 Vv
4 9.186 7327 247 0.000 \%
5 10.980 10685 409 0.000
6 14.676 2320696 67995 0.000
7 17.055 2757 104 0.000
8 20.566 218613 4222 0.000 \Y
9 24.678 22077 629 0.000
Total 4368063 140742

D:\co thuan\oxostephanin\22-06-08\L1.1.lcd

SKDP dich chiét lan 1

PL-95



7/22/2022 3:38:37 PM Page 1/1

SHIMADZU

Labsolutions Analysis Report

<Sample Information>

Sample Name :L21

Sample ID 1L2.1

Data Filename :L2.1.lcd

Method Filename :21-12-01 BL oxo trong DL.Ilcm
Batch Filename : batch khao sat so lan chiet 2.Icb

Vial # 1 1-6 Sample Type : Unknown
Injection Volume  : 20 uL
Date Acquired : 08/06/2022 13:17:56 Acquired by : System Administrator
Date Processed :08/06/2022 13:42:58 Processed by : System Administrator
<Chromatogram>
Chiet lan 2
mAU
154 g PDA Multi 1 254nm,4nm|
1 3
10
7 [T}
1 i
4 wn
57
: 2 8
i ~ &
07
¥ - - - 1 - - - " 1 T T T T 1 T T T
0 5 10 15 20
min
<Peak Table>
PDA Ch1 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 5.555 166853 6238 0.000
2 7.953 22626 801 0.000
3 14.763 524905 15330 0.000
4 20.588 41582 850 0.000
5 24.693 4222 134 0.000
Total 760188 23354

D:\co thuan\oxostephanin\22-06-08\L2.1.lcd

SKD dich chiét 1in 2

PL-96



7/22/2022 3:39:37 PM Page 1/1

SHIMADZU

Labsoltions Analysis Report

<Sample Information>

Sample Name :L3.1

Sample ID 1 L34

Data Filename :L3.1.lcd

Method Filename :21-12-01 BL oxo trong DL.Ilcm
Batch Filename : batch khao sat so lan chiet 2.Icb

Vial # :1-9 Sample Type : Unknown
Injection Volume :20 uL
Date Acquired : 08/06/2022 14:09:02 Acquired by : System Administrator
Date Processed : 08/06/2022 14:34:05 Processed by : System Administrator
<Chromatogram>
Chiet lan 3
mAU
] ® PDA Multi 1 254nm,4nm|
: s
5.0
] 8
2.5+ ©
] 8 g
i ~ «
0.0+
1 \ \ \ \
0 5 10 15 20
min
<Peak Table>
PDA Ch1 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 5.591 52262 1966 0.000
2 7.938 9209 334 0.000
3 14.813 220859 6438 0.000
4 20.696 14891 335 0.000 sV
Total 297221 9073

D:\co thuan\oxostephanin\22-06-08\L3.1.lcd

SKDP ciin chiét 1an 3 (hoa tan lai trong MeOH)

PL-97



SHIMADZU

i LabSolution

<Sample Information>

Sample Name
Sample ID
Data Filename

Method Filename

Batch Filename

Vial #

Injection Volume
Date Acquired
Date Processed

1 L4

1L4.1

:L4.1.lcd

:21-12-01 BL oxo trong DL.lcm

: batch khao sat so lan chiet 2.Icb

1112 Sample Type
120 uL
: 08/06/2022 15:51:16 Acquired by

: 08/06/2022 16:16:19 Processed by

7/22/2022 3:41:15 PM Page 1/1

s Analysis Report

: Unknown

: System Administrator
: System Administrator

<Chromatogram>

mAU

Chiet lan 4

PDA Multi 1 254nm,4nm|

0 5 10 15 20
min

<Peak Table>
PDA Ch1 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name

1 5.593 19783 738 0.000

2 7.961 1305 107 0.000 \Y

3 14.838 59133 1729 0.000

Total 80220 2574

D:\co thuan\oxostephanin\22-06-08\L4.1.lcd

SKDP ciin chiét 1an 4 (hoa tan lai trong MeOH)

PL-98



Phu luc 4.2.2. Sic ky d6 cac miu khio sat lwrgng dung méi chiét

SHIMADZU
i LabSolutions

Analysis Rep

<Sample Information>

Sample Name 125 ml
Sample ID :25ml
Data Filename 125 ml.lcd

Method Filename
Batch Filename

:21-12-01 BL oxo trong DL.lcm
: batch khao sat luong DM.Icb

Vial # 1 1-6 Sample Type
Injection Volume  : 20 uL
Date Acquired : 10/06/2022 14:57:28 Acquired by

Date Processed : 10/06/2022 15:22:30 Processed by

7/22/2022 3:32:50 PM Page 1/1

ort

: Unknown

: System Administrator
: System Administrator

<Chromatogram>
Luong dung moi chiet 25ml
mAU
125 =] PDA Multi 1 254nm,4nm
] E
100
75
50
25 -
] 2 S
: s g
0+ .
- - T - - - 1 - -~ - T - T T T 1 T T T
0 5 10 15 20
min
<Peak Table>
PDA Ch1 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 10.191 137158 3123 2.992
2 12.202 33172 720 0.724
3 15.040 4413914 123599 96.284 S
Total 4584244 127442

PL-99

D:\co thuan\oxostephanin\22-06-10\25 ml.lcd



7/22/2022 3:29:57 PM Page 1/1

SHIMADZU

Labsolutions  Analysis Report

<Sample Information>

Sample Name 150 ml
Sample ID 150 mi
Data Filename : 50 ml.lcd

Method Filename
Batch Filename
Vial #

Injection Volume
Date Acquired
Date Processed

:21-12-01 BL oxo trong DL.lcm
: batch khao sat luong DM.Icb

1 1-7 Sample Type
120 uL

: 10/06/2022 15:23:00
:10/06/2022 17:13:40

: Unknown

Acquired by
Processed by

: System Administrator
: System Administrator

<Chromatogram>
Luong dung moi chiet 50ml
mAU
754 3 PDA Multi 1 254nm,4nm|
3
50
25+
Yo}
S
e
0,
- - 1 - - - 1 - - - T 1T T T T 1 " T T
0 5 10 15 20
min
<Peak Table>
PDA Ch1 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 10.205 84869 1996 3.201
2 15.094 2566491 73151 96.799 M
Total 2651360 75147

D:\co thuan\oxostephanin\22-06-10\50 ml.lcd

PL-100



SHIMADZU

i LabSolution

<Sample Information>

Sample Name
Sample ID
Data Filename

Method Filename

:100 ml

1100 ml

: 100 ml.lcd

:21-12-01 BL oxo trong DL.lcm

7/22/2022 3:34:54 PM Page 1/1

s Analysis Report

Batch Filename : batch khao sat luong DM.Icb

Vial # 1 1-8 Sample Type : Unknown

Injection Volume  : 20 uL

Date Acquired : 10/06/2022 15:48:33 Acquired by : System Administrator
Date Processed : 10/06/2022 16:24:16 Processed by : System Administrator
<Chromatogram>

mAU

Luong dung moi chiet 100ml

15.139

PDA Multi 1 254nm,4nm|

0 5 10 15 20
min

<Peak Table>
PDA Ch1 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name

1 10.197 31521 848 0.000

2 15.139 1308321 37363 0.000 M

Total 1339842 38211

D:\co thuan\oxostephanin\22-06-10\100 ml.lcd

PL-101



Phu luc 4.2.3. Sic Ky dd cac miu khio sat thoi gian chiét

SHIMADZU
i LabSolutions

<Sample Information>

Sample Name :BV1.1.1
Sample ID :BV1.1.1

Data Filename :BV1.1.1.1cd

Method Filename :21-12-01 BL oxo trong DL.Ilcm
Batch Filename : bacth LOQ.Icb

7/22/2022 3:43:50 PM Page 1/1

Analysis Report

Vial # :1-15 Sample Type : Unknown
Injection Volume  : 20 uL
Date Acquired 1 24/12/2021 21:44:54 Acquired by : System Administrator
Date Processed :24/12/2021 22:09:56 Processed by : System Administrator
<Chromatogram>
Chiet 3 lan/1 gio
mAU
50 g 8 PDA Multi 1 254nm,4nm
] b ;
40
30
20
10 © % 9
1 o S %
q © -
0]
L A - 1 - - " 1 T T " 1 T T
0 5 10 15 20
min
<Peak Table>
PDA Ch1 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 5.953 131491 5736 0.000
2 6.840 1418867 43851 0.000 \Y
3 8.618 8090 295 0.000
4 10.839 110404 2041 0.000
5 13.103 43556 1138 0.000
6 15.805 1901511 49747 0.000 \Y
Total 3613920 102809

PL-102

D:\co thuan\oxostephanin\21-12-24\BV1.1.1.lcd



SHIMADZU

7/22/2022 3:45:18 PM Page 1/1

Labsolutions Analysis Report

<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename
Vial #

Injection Volume
Date Acquired
Date Processed

: 24/12/2021 23:26:36

:BV1.2.1

:BV1.2.1

:BV1.2.1.lcd

:21-12-01 BL oxo trong DL.lcm
: bacth LOQ.Icb

:1-18 Sample Type : Unknown
120 uL
1 24/12/2021 23:01:33 Acquired by : System Administrator

Processed by : System Administrator

<Chromatogram>
Chiet 3 lan/2h
mAU
] Q N PDA Multi 1 254nm,4nm|
@ ©
4 © ‘u’_3
50
25+
’ 3zg 2§
] 35 < o
07
- 1 - - - 1 - - - 1 - T T " 1 T T T
0 5 10 15 20
min
<Peak Table>
PDA Ch1 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 5.962 161631 6976 0.000
2 6.843 1732498 54357 0.000 \Y
3 8.554 17199 486 0.000
4 9.195 9391 282 0.000 \Y
5 10.911 225153 3065 0.000
6 13.121 42043 1040 0.000 \Y
7 15.824 2321195 60469 0.000 SV
Total 4509110 126674

D:\co thuan\oxostephanin\21-12-24\BV1.2.1.lcd

PL-103



7/22/2022 3:46:07 PM Page 1/1

SHIMADZU

Labsolutions Analysis Report

<Sample Information>

Sample Name :BV1.3.1

Sample ID :BV1.3.1

Data Filename :BV1.3.1.1cd

Method Filename :21-12-01 BL oxo trong DL.Ilcm
Batch Filename  : bacth LOQ.Icb

Vial # 1 1-21 Sample Type : Unknown
Injection Volume  : 20 uL
Date Acquired : 25/12/2021 00:43:43 Acquired by : System Administrator
Date Processed :25/12/2021 01:08:45 Processed by : System Administrator
<Chromatogram>
Chiet 3 lan/3h
mAU
| 3 s PDA Multi 1 254nm,4nm
1 @ 2
i © 0
50
25+
] < % 8
] g8 ¢ 8
07
- 1 - - - 1 - - - 1 - T T " 1 T T T
0 5 10 15 20
min
<Peak Table>
PDA Ch1 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 5.976 189101 8055 0.000
2 6.860 1880223 59733 0.000 \Y
3 8.604 10207 384 0.000
4 10.894 161638 2950 0.000
5 13.205 30418 807 0.000
6 15.851 2550826 66340 0.000 SV
Total 4822412 138268

D:\co thuan\oxostephanin\21-12-24\BV1.3.1.lcd

PL-104



7/22/2022 3:47:13 PM Page 1/1

SHIMADZU

Labsolutions Analysis Report

<Sample Information>

Sample Name :BV1.4.1

Sample ID :BV1.4.1

Data Filename :BV1.4.1.1cd

Method Filename :21-12-01 BL oxo trong DL.Ilcm
Batch Filename  : bacth LOQ.Icb

Vial # 1 1-24 Sample Type : Unknown
Injection Volume  : 20 uL
Date Acquired : 25/12/2021 02:00:22 Acquired by : System Administrator
Date Processed :25/12/2021 02:25:24 Processed by : System Administrator
<Chromatogram>
Chiet 3 lan/4h
mAU
1 3 3 PDA Multi 1 254nm,4nm
© ©
1 2 ©
50
25+
1 3
1 o -
] 8 3 2
] o g g
07
- - 1 - - - 1 - - - T 1T T T T 1 " T T
0 5 10 15 20
min
<Peak Table>
PDA Ch1 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 5.969 197032 8234 0.000
2 6.859 1965026 63142 0.000 \Y
3 8.587 11349 432 0.000
4 10.943 270507 3302 0.000
5 13.197 39790 900 0.000 \Y
6 15.860 2689329 69846 0.000 SV
Total 5173034 145857

D:\co thuan\oxostephanin\21-12-24\BV1.4.1.lcd

PL-105



Phu luc 4.3. Sic ky do cdc mdu tham dinh phwong phdp phan tich

Phu luc 4.3.1. Sic Ky @0 cic miu tham dinh d§ phu hop hé thong

<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename
Vial #

Injection Volume
Date Acquired
Date Processed

111

10 uL
1 3/19/2019 7:30:36 PM
1 3/19/2019 7:51:39 PM

5/3/2019 12:34:37 PM Page 1/1

Analysis Report

- oxo chuan 25ug 19-3-2019.Icd
: 0x0-MeOH-35-0.1%acid formic-19-3-2019.lcm

Sample Type : Unknown

Acquired by
Processed by

: System Administrator
: System Administrator

<Chromatogram>
mAU
b < PDA Multi 1 254nm,4nm
] s
30
20;
10;
: 3
4 n ©
l N&
0 ..
L e e s O B ) R R N
0.0 25 5.0 7.5 10.0 12.5 15.0 175 20.0
min
<Peak Table>
PDA Ch1 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 2.589 18451 2032 0.000
2 3.288 5923 131 0.000
3 14.111 1214153 34814 0.000
Total 1238527 36978

D:\HLSON\thao-diem\oxo chuan 19-3-2019\oxo chuan 25ug 19-3-2019.lcd

PL-106



SHIMADZU

5/3/2019 12:34:37 PM Page 1/1

Labsolutions Analysis Report

<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename
Vial #

Injection Volume
Date Acquired
Date Processed

: oxo chuan 25ug 12 19-3-2019.Icd
: 0x0-MeOH-35-0.1%acid formic-19-3-2019.lcm
111 Sample Type : Unknown
;10 uL

1 3/19/2019 9:36:54 PM
1 3/19/2019 9:54:39 PM

Acquired by
Processed by

: System Administrator
: System Administrator

<Chromatogram>
mAU
] PD& Multi 1 254nm,4nm
] 3
30
20;
10;
] 2
1 2 o
E N
01 A=
L e e e B B L S A RS S
0.0 25 5.0 75 10.0 12.5 15.0
min
<Peak Table>
PDA Ch1 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 2.596 21346 2332 0.000
2 3.283 5851 146 0.000
3 14.148 1219037 35210 0.000
Total 1246234 37688

D:\HLSON\thao-diem\oxo chuan 19-3-2019\oxo chuan 25ug 12 19-3-2019.Icd

PL-107




SHIMADZU

5/3/2019 12:34:36 PM Page 1/1

Labsolutions Analysis Report

<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename
Vial #

Injection Volume
Date Acquired
Date Processed

- ox0 chuan 25ug L3 19-3-2019.Icd
: 0xo-MeOH-35-0.1%acid formic-19-3-2019.lcm

111
10 uL

: 3/20/2019 3:28:39 PM
: 3/20/2019 3:48:13 PM

Sample Type

Acquired by
Processed by

: Unknown

: System Administrator
: System Administrator

<Chromatogram>
mAU
| S PDA Multi 1 254nm,4nm
] &
30
20;
10;
] o
i 8 o
il ~R
0 B\
A L S L R A A 1 1
0.0 25 5.0 7.5 10.0 12.5 15.0 17.5
min
<Peak Table>
PDA Ch1 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 2.603 19549 2199 0.000
2 3.290 6062 134 0.000
3 14.334 1215144 35147 0.000
Total 1240755 37480

D:\HLSON\thao-diem\oxo chuan 19-3-2019\oxo chuan 25ug L3 19-3-2019.lcd

PL-108




5/3/2019 12:34:35 PM Page 1/1

SHIMADZU

Labsolutions  Analysis Report

<Sample Information>

Sample Name

Sample ID :

Data Filename : oxo chuan 25ug L4 19-3-2019.lcd

Method Filename : oxo-MeOH-35-0.1%acid formic-19-3-2019.lcm
Batch Filename

Vial # 111 Sample Type : Unknown
Injection Volume : 10 uL
Date Acquired : 3/20/2019 3:49:13 PM Acquired by : System Administrator
Date Processed : 3/20/2019 4:07:56 PM Processed by : System Administrator
<Chromatogram>
mAU
B 8DA Multi 1 254nm,4nm
] :
30
20;
10
1 =
| 3
i N
0 —&/
e e s S S S ) R L ) B
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5

<Peak Table>
PDA Ch1 254nm

Peak# Ret. Time Area Height Conc. Unit Mark Name
1 2.604 23228 2472 0.000 \Y
2 14.320 1227682 34889 0.000
Total 1250910 37362

D:\HLSON\thao-diem\oxo chuan 19-3-2019\oxo chuan 25ug L4 19-3-2019.lcd
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SHIMADZU

5/3/2019 12:34:34 PM Page 1/1

Labsolutions  Analysis Report

<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename
Vial #

Injection Volume
Date Acquired
Date Processed

- ox0 chuan 25ug L5 19-3-2019.Icd
: 0xo-MeOH-35-0.1%acid formic-19-3-2019.lcm

111 Sample Type
;10 uL

: 3/20/2019 4:09:16 PM
1 3/20/2019 4:28:42 PM

Acquired by
Processed by

: Unknown

: System Administrator
: System Administrator

<Chromatogram>
mAU
g 5 PDA Multi 1 254nm,4nm
] s
30
20;
10;
] 2
] N
0 Af
L L B S S B 1 T T 1
0.0 25 5.0 7.5 10.0 12.5 15.0 17.5
min
<Peak Table>
PDA Ch1 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 2.601 24672 2461 0.000
2 14.307 1240081 35070 0.000
Total 1264753 37530

D:\HLSON\thao-diem\oxo chuan 19-3-2019\oxo chuan 25ug L5 19-3-2019.lcd
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5/3/2019 12:34:34 PM Page 1/1

SHIMADZU

Labsolutions Analysis Report

<Sample Information>

Sample Name

Sample ID :

Data Filename : oxo chuan 25ug L6 19-3-2019.lcd

Method Filename : oxo-MeOH-35-0.1%acid formic-19-3-2019.lcm
Batch Filename

Vial # 111 Sample Type : Unknown
Injection Volume : 10 uL
Date Acquired : 3/20/2019 4:29:42 PM Acquired by : System Administrator
Date Processed :3/20/2019 4:47:11 PM Processed by : System Administrator
<Chromatogram>
mAU
R PDA Igulti 1 254nm,4nm
] <
30
20;
10;
1 ©
] ] 5
4 N 3
0 Ao
L e e s s
0.0 25 5.0 7.5 10.0 12,5 15.0
min
<Peak Table>
PDA Ch1 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 2.596 21153 2352 0.000
2 3.287 6753 161 0.000
3 14.300 1227474 34996 0.000
Total 1255380 37509

D:\HLSON\thao-diem\oxo chuan 19-3-2019\oxo chuan 25ug L6 19-3-2019.lcd
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Phu luc 4.3.2. Sic ky d6 cic miu thim dinh khoang tuyén tinh va dwong chuin

3/21/2019 7:04:43 PM Page 1/1

SHIMADZU

Labsolutions Analysis Report

<Sample Information>

Sample Name

Sample ID :

Data Filename : oxo chuan 3.125ug 19-3-2019.lcd

Method Filename : oxo-MeOH-35-0.1%acid formic-19-3-2019.lcm
Batch Filename :

Vial # 111 Sample Type : Unknown
Injection Volume : 10 uL
Date Acquired 1 3/19/2019 8:37:59 PM Acquired by : System Administrator
Date Processed : 3/19/2019 8:54:57 PM Processed by : System Administrator
<Chromatogram>
mAU
1 PDA Mugti 1 254nm,4nm
7.5+ ‘:_f'
5.0
7 N~
] ]
2.5 o
0.0+
L s R A R
0.0 2.5 5.0 7.5 10.0 12,5 15.0

<Peak Table>
PDA Ch1 254nm

Peak# Ret. Time Area Height Conc. Unit Mark Name
1 2.443 1282 147 0.000
2 2.597 22209 2449 0.000 \Y
3 14.185 272443 7965 0.000
Total 295934 10560

D:\HLSON\thao-diem\oxo chuan 19-3-2019\oxo chuan 3.125ug 19-3-2019.lcd
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3/21/2019 7:04:46 PM Page 1/1

SHIMADZU

Labsolutions Analysis Report

<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename

- ox0 chuan 6.25ug 19-3-2019.lcd
: 0xo-MeOH-35-0.1%acid formic-19-3-2019.lcm

Vial # 111 Sample Type : Unknown
Injection Volume : 10 uL
Date Acquired 1 3/19/2019 8:15:58 PM Acquired by : System Administrator

Date Processed

: 3/19/2019 8:36:43 PM

Processed by

: System Administrator

<Chromatogram>
mAU
12.5 3 PDA Multi 1 254nm,4nm
] 3
10.0
7.5
5.0
] [T}
1 3
2.5+ o
0.0
L o e e B LR R s R e s e
0.0 25 5.0 7.5 10.0 12.5 15.0 17.5 20.0
min
<Peak Table>
PDA Ch1 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 2.243 3210 348 0.000
2 2.475 3077 408 0.000 V
3 2.595 23768 2617 0.000 \Y
4 14.165 418469 11975 0.000
Total 448525 15348

D:\HLSON\thao-diem\oxo chuan 19-3-2019\oxo chuan 6.25ug 19-3-2019.lcd
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5/3/2019 12:34:40 PM Page 1/1

SHIMADZU

Labsolutions  Analysis Report

<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename
Vial #

Injection Volume
Date Acquired
Date Processed

: oxo chuan 12.5ug 19-3-2019.lcd
: 0xo-MeOH-35-0.1%acid formic-19-3-2019.lcm
111 : Unknown
10 uL

1 3/19/2019 7:53:40 PM
1 3/19/2019 8:14:25 PM

Sample Type

: System Administrator
: System Administrator

Acquired by
Processed by

<Chromatogram>
mAU
b b PDA Multi 1 254nm,4nm
20+ -
] 3
15
10
5; o
1 8
: N
o] Aw
L L L B L LB B
0.0 25 5.0 75 10.0 12.5 15.0 17.5 20.0
min
<Peak Table>
PDA Ch1 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 2.589 20242 2277 0.000
2 14.131 696245 20198 0.000
Total 716486 22475

D:\HLSON\thao-diem\oxo chuan 19-3-2019\oxo chuan 12.5ug 19-3-2019.lcd
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5/3/2019 12:34:37 PM Page 1/1

SHIMADZU

Labsolutions Analysis Report

<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename

: oxo chuan 25ug 19-3-2019.Icd
: 0x0-MeOH-35-0.1%acid formic-19-3-2019.lcm

Vial # 111 Sample Type : Unknown
Injection Volume : 10 uL
Date Acquired 1 3/19/2019 7:30:36 PM Acquired by : System Administrator

Date Processed

1 3/19/2019 7:51:39 PM Processed by : System Administrator

<Chromatogram>
mAU
R hay PDA Multi 1 254nm,4nm
] s
30
20;
10;
: 3
4 n ©
il N&
0 .
L e s O B ) R R R N
0.0 25 5.0 7.5 10.0 12.5 15.0 175 20.0
min
<Peak Table>
PDA Ch1 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 2.589 18451 2032 0.000
2 3.288 5923 131 0.000
3 14.111 1214153 34814 0.000
Total 1238527 36978

D:\HLSON\thao-diem\oxo chuan 19-3-2019\oxo chuan 25ug 19-3-2019.lcd
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SHIMADZU

5/3/2019 12:34:32 PM Page 1/1

Labsolutions Analysis Report

<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename
Vial #

Injection Volume
Date Acquired
Date Processed

- oxo chuan 50ug 19-3-2019.Icd
: 0x0-MeOH-35-0.1%acid formic-19-3-2019.lcm

111
10 uL

:3/19/2019 7:01:24 PM
1 3/19/2019 7:22:26 PM

Sample Type

Acquired by
Processed by

: Unknown

: System Administrator
: System Administrator

<Chromatogram>
mAU
75+ 2 PDA Multi 1 254nm,4nm
] s
50|
25+
] 5 @
| 2 §
-2
L B B L B B S N
0.0 25 5.0 7.5 10.0 12.5 15.0 17.5 20.0
min
<Peak Table>
PDA Ch1 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 2.591 13294 1671 0.000
2 3.288 6211 181 0.000
3 14.069 2506725 71991 0.000
Total 2526229 73842

D:\HLSON\thao-diem\oxo chuan 19-3-2019\oxo chuan 50ug 19-3-2019.lcd
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5/3/2019 12:34:40 PM Page 1/1

SHIMADZU

Labsolutions Analysis Report

<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename
Vial #

Injection Volume
Date Acquired
Date Processed

: oxo chuan 100ug 19-3-2019.lcd
: 0xo-MeOH-35-0.1%acid formic-19-3-2019.lcm
111 : Unknown
;10 uL

1 3/19/2019 6:35:20 PM
: 3/19/2019 6:56:22 PM

Sample Type

: System Administrator
: System Administrator

Acquired by
Processed by

<Chromatogram>
mAU
g 9 PDA Multi 1 254nm,4nm
125 X
] d
100
751
50 29
] oN
] ™o
254 o 5
18 o
1.©
0]
:“‘\““\““\““\““\““\““\““\‘
0.0 25 5.0 7.5 10.0 12.5 15.0 175 20.0
min
<Peak Table>
PDA Ch1 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 0.324 37725 7640 0.000
2 2.204 1005 151 0.000
3 2.571 4291 1236 0.000
4 2.675 12020 1079 0.000 V
5 3.019 2780 232 0.000
6 3.236 1322 181 0.000 V
7 13.725 4900220 135794 0.000
Total 4959363 146313

D:\HLSON\thao-diem\oxo chuan 19-3-2019\oxo chuan 100ug 19-3-2019.lcd
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Phu luc 4.3.3. Sic Ky @6 cac miu tham dinh dd lip lai

SHIMADZU

: LabSolutions

<Sample Information>

Sample Name
Sample ID

Data

Method Filename

Filename

Batch Filename

: Mau chiet 1

- Mau chiet 0.5 g trong 50ml MeOH-1-20-3-2019.lcd
: 0x0-MeOH-35-0.1%acid formic-19-3-2019.lcm
: oxo-batch-20-03-2019.Icb

3/21/2019 7:04:14 PM Page 1/2

Analysis Report

Vial # 111 Sample Type : Unknown

Injection Volume : 10 uL

Date Acquired 1 3/20/2019 8:19:47 PM Acquired by : System Administrator
Date Processed :3/21/2019 10:33:23 AM Processed by : System Administrator
<Chromatogram>

mAU

0 5 10 15 20 25 30 35 40
min
<Peak Table>
PDA Ch1 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 2.385 66361 5673 1.140
2 2.566 62661 7905 1.076 \
3 2.942 29148 1771 0.501 \
4 3.307 26660 3087 0.458 \
5 3.534 117348 5258 2.015 \Y
6 4.414 58706 2205 1.008 \
7 5.348 918271 34403 15.770 \
8 6.261 59676 2179 1.025 \
9 6.783 27163 1178 0.467 \
10 7.168 15467 605 0.266 \
11 8.234 8949 330 0.154 \Y
12 9.559 4287 208 0.074
13 12.459 5579 213 0.096
14 13.981 1424964 40655 24.472
15 24.705 728575 20712 12.513
16 25.134 58695 7673 1.008
17 25.537 678950 34243 11.660 \Y
18 25.818 39216 3841 0.674
19 26.155 95901 7902 1.647
20 26.474 173097 11024 2.973 \
21 26.921 102659 6321 1.763 \Y
22 27.154 142367 10071 2.445 \Y

D:\HLSON\thao-diem\oxo chuan 19-3-2019\Mau chiet 0.5 g trong 50m| MeOH-1-20-3-2019.Icd
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SHIMADZU

Labsolutions  Analysis Report

<Sample Information>

3/21/2019 7:04:08 PM Page 1/2

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename
Vial #

Injection Volume
Date Acquired
Date Processed

111 Sample Type
;10 uL

1 3/21/2019 12:12:11 PM
1 3/21/2019 12:53:13 PM

: Mau chiet 0.5 g trong 50ml MeOH -1- L3.2-22-3-2019.Icd
: 0xo-MeOH-35-0.1%acid formic-19-3-2019.lcm

: Unknown

Acquired by
Processed by

: System Administrator
: System Administrator

<Chromatogram>
mAU
R PDA Multi 1 254nm,4nm
50
] 2 €
1 = 5
25+
| <
4 gNg %
1 | 83 & 3 8§
0 s A A5
0 é 1‘0 1% Zb 2‘5 36 3‘5 4‘0
min
<Peak Table>
PDA Ch1 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 2.524 61215 4820 0.000
2 2.701 71881 6105 0.000 V
3 3.143 17396 1272 0.000 \Y
4 3.451 28204 2480 0.000 V
5 3.693 121861 4833 0.000 \Y
6 4.627 53057 1991 0.000 \Y
7 5.753 1043674 33001 0.000 SV
8 7.147 4348 299 0.000 T
9 7.797 1226 45 0.000 T
10 14.763 1475847 32493 0.000
11 24.766 277649 10236 0.000
12 25.800 3489806 59826 0.000 \Y
13 26.590 138772 8324 0.000 \Y
14 27127 104608 4483 0.000 SV
15 27.920 12013 708 0.000 \Y
16 28.244 12477 957 0.000 \Y
17 30.440 55875 4795 0.000
18 30.610 57859 4211 0.000 \Y
19 31.781 3899 244 0.000
20 34.285 83873 3748 0.000 S
21 36.504 121968 5345 0.000
22 37.408 5642 273 0.000 \Y

D:\HLSON\thao-diem\oxo chuan 19-3-2019\Mau chiet 0.5 g trong 50mI MeOH -1- L3.2-22-3-2019.Icd
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3/21/2019 7:04:09 PM Page 1/2

SHIMADZU

Labsolutions  Analysis Report

<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename

- Mau chiet 0.5 g trong 50ml MeOH -1- L4-22-3-2019.lcd
: 0xo-MeOH-35-0.1%acid formic-19-3-2019.lcm

Vial # 111 Sample Type : Unknown
Injection Volume : 10 uL
Date Acquired 1 3/21/2019 1:21:33 PM Acquired by : System Administrator

Date Processed

: 3/21/2019 2:02:35 PM

Processed by : System Administrator

<Chromatogram>
mAU

15.075

5918

612

24

PDA Multi 1 254nm,4nm

0 5 10 15 20 25 30 35 40
min
<Peak Table>
PDA Ch1 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 0.035 5626 464 0.000
2 1.013 3982 188 0.000
3 2.553 65492 4714 0.000
4 2.742 98848 6258 0.000 \Y
5 3.682 150838 4732 0.000 \Y
6 4.655 50825 1904 0.000 \Y
7 5.918 944518 27743 0.000 \Y
8 6.923 48059 1604 0.000 \Y
9 15.075 1465971 31450 0.000
10 24.829 329784 10507 0.000
11 25.612 1515321 54151 0.000 \Y
12 25.723 1490014 54495 0.000 \Y
13 26.625 131812 9485 0.000 \Y
14 27.155 95130 4583 0.000 \Y
15 27.666 6076 534 0.000 \Y
16 27.968 12281 741 0.000 \Y
17 28.275 12172 1017 0.000 \Y
18 30.465 59105 5217 0.000
19 30.647 54430 4255 0.000 \Y
20 31.810 4673 279 0.000
21 34.275 96732 3850 0.000
22 36.471 114207 5265 0.000

D:\HLSON\thao-diem\oxo chuan 19-3-2019\Mau chiet 0.5 g trong 50mI MeOH -1- L4-22-3-2019.lcd
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3/21/2019 7:04:09 PM Page 1/2

SHIMADZU

Labsolutions  Analysis Report

<Sample Information>

Sample Name

Sample ID :

Data Filename : Mau chiet 0.5 g trong 50ml MeOH -1- L5-22-3-2019.Icd
Method Filename : oxo-MeOH-35-0.1%acid formic-19-3-2019.lcm

Batch Filename

Vial # 111 Sample Type : Unknown

Injection Volume : 10 uL

Date Acquired 1 3/21/2019 2:33:31 PM Acquired by : System Administrator
Date Processed :3/21/2019 3:24:33 PM Processed by : System Administrator
<Chromatogram>

mAU

PDA Multi 1 254nm,4nm

5.725
14.400

<Peak Table>
PDA Ch1 254nm

Peak# Ret. Time Area Height Conc. Unit Mark Name

1 2472 61966 4904 0.000
2 2.645 71654 6520 0.000 \Y
3 3.062 17740 1337 0.000 \Y
4 3.378 31517 2513 0.000 \Y
5 3.645 125977 4972 0.000 \Y
6 4.566 61275 2128 0.000 \Y
7 5.725 1034714 33587 0.000 SV
8 7.008 4271 262 0.000 T
9 13.131 1253 70 0.000

10 14.400 1447025 32237 0.000 \Y

11 25.732 3474187 60001 0.000

12 26.564 129841 9410 0.000 \Y

13 27.113 103145 4877 0.000 SV

14 27.985 11969 694 0.000 \Y

15 28.238 10494 897 0.000 \Y

16 30.436 117703 5333 0.000

17 31.639 3938 253 0.000

18 34.101 79758 3726 0.000 S

19 36.218 119136 5137 0.000

20 37.106 8208 342 0.000 \Y

21 42.527 41810 1307 0.000

22 46.087 36952 2475 0.000

D:\HLSON\thao-diem\oxo chuan 19-3-2019\Mau chiet 0.5 g trong 50mI MeOH -1- L5-22-3-2019.lcd
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SHIMADZU

: LabSolution

<Sample Information>

Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename

: Mau chiet 0.5 g trong 50m| MeOH -1- L6-22-3-2019.Icd

: 0xo-MeOH-35-0.1%acid formic-19-3-2019.lcm

Vial # 11 Sample Type
Injection Volume : 10 uL
Date Acquired : 3/21/2019 3:26:30 PM Acquired by

Date Processed

1 3/21/2019 4:17:33 PM

Processed by

3/21/2019 7:04:10 PM Page 1/2

s Analysis Report

: Unknown

: System Administrator
: System Administrator

<Chromatogram>
mAU

25.709

PDA Multi 1 254nm,4nm

0 10 20 30 40 50
min
<Peak Table>
PDA Ch1 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 2.462 60832 4927 0.000
2 2.637 69184 6583 0.000 \Y
3 3.083 18437 1248 0.000 \Y
4 3.357 29678 2474 0.000 \%
5 3.624 120118 4987 0.000 \Y
6 4.526 56323 2049 0.000 \Y
7 5.163 24673 1617 0.000 \Y
8 5.635 981435 33610 0.000 SV
9 6.954 4330 316 0.000 T
10 14.209 1414563 32250 0.000
11 25.709 3839197 73047 0.000
12 26.569 140745 9762 0.000 \Y
13 27.099 123744 5362 0.000 SV
14 27.966 15187 880 0.000 \Y
15 28.245 12292 928 0.000 \Y
16 29.523 1643 145 0.000
17 30.460 113882 5349 0.000
18 31.634 4327 249 0.000
19 34.057 86463 4001 0.000
20 34.773 3859 211 0.000 \Y
21 36.150 108575 4889 0.000
22 39.178 80171 950 0.000

D:\HLSON\thao-diem\oxo chuan 19-3-2019\Mau chiet 0.5 g trong 50mI MeOH -1- L6-22-3-2019.lcd
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3/21/2019 7:04:15 PM Page 1/2

SHIMADZU

Labsolutions Analysis Report

<Sample Information>

Sample Name : Mauchiet 1 intra

Sample ID :

Data Filename : Mau chiet 0.5 g trong 50ml MeOH-1-intra-20-3-2019.Icd
Method Filename : oxo-MeOH-35-0.1%acid formic-19-3-2019.lcm

Batch Filename : oxo-batch-20-03-2019.Icb

Vial # 111 Sample Type : Unknown
Injection Volume : 10 uL
Date Acquired 1 3/21/2019 1:28:18 AM Acquired by : System Administrator
Date Processed : 3/21/2019 12:55:21 PM Processed by : System Administrator
<Chromatogram>
mAU
40+ © > PDA Multi 1 254nm,4nm
4 N n
4 © <
| [Te} ~
30
20
10
0
) ‘ T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘ T T ‘
0 5 10 15 20 25 30 35 40

<Peak Table>
PDA Ch1 254nm

Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 2.402 67506 5817 1.891 \
2 2.573 61431 7313 1.721 \
3 2.962 27971 1721 0.784 \
4 3.332 27060 2854 0.758 \
5 3.583 115026 4946 3.223 \Y
6 4.500 49723 1987 1.393 \
7 5.626 939365 33412 26.321 SV
8 6.644 6022 406 0.169 TV
9 6.965 8627 490 0.242 TV

10 10.166 3386 188 0.095

11 14.532 1407767 39192 39.445

12 24.235 5381 791 0.151

13 24.320 5063 1174 0.142 \Y
14 24.549 46373 5401 1.299 \Y
15 24.759 61019 6586 1.710 \Y
16 24.957 52288 4396 1.465 \
17 25.167 30661 2717 0.859 \
18 25.430 17601 2698 0.493 \
19 25.621 10443 1722 0.293 \Y
20 25.809 20653 2146 0.579 \Y
21 25.921 6640 1491 0.186 \
22 26.060 10241 1085 0.287 \Y

D:\HLSON\thao-diem\oxo chuan 19-3-2019\Mau chiet 0.5 g trong 50m| MeOH-1-intra-20-3-2019.lcd
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Phu luc 4.3.4. Sic Ky dd cic miu tham dinh d ding

5/3/2019 12:34:56 PM Page 1/1

SHIMADZU

LabSolutions Analysis Report

<Sample Information>

Sample Name

Sample ID :

Data Filename : Mau chiet 0.5 g trong 50ml MeOH thém 120% chuan22-3-2019.Icd
Method Filename : oxo-MeOH-35-0.1%acid formic-19-3-2019.lcm

Batch Filename

Vial # t1-1 Sample Type : Unknown
Injection Volume : 10 uL
Date Acquired 1 3/21/2019 5:27:25 PM Acquired by : System Administrator
Date Processed :3/22/2019 11:16:30 AM Processed by : System Administrator
<Chromatogram>
mAU
1 ©Q PDA Multi 1 254nm,4nm
’ E
50
254
07
\ \ \ \ \
0 10 20 30 40 50

min
<Peak Table>
PDA Ch1 254nm

Peak# Ret. Time Area Height Conc. Unit Mark Name
1 13.946 3009994 67919 0.000 M
Total 3009994 67919

D:\HLSON\thao-diem\oxo chuan 19-3-2019\Mau chiet 0.5 g trong 50ml MeOH thém 120% chuan22-3-2019.Icd
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5/3/2019 12:34:59 PM Page 1/2

SHIMADZU

i LabSolutions Analysis Report

<Sample Information>

Sample Name

Sample ID :

Data Filename : Mau chiet 0.5 g trong 50ml MeOH thém 100% |2chuan22-3-2019.lcd
Method Filename : oxo-MeOH-35-0.1%acid formic-19-3-2019.lcm

Batch Filename

Vial # t1-1 Sample Type : Unknown
Injection Volume : 10 uL
Date Acquired 1 3/21/2019 6:22:17 PM Acquired by : System Administrator
Date Processed :3/21/2019 7:13:20 PM Processed by : System Administrator
<Chromatogram>
mAU
150 ) PDA Multi 1 254nm,4nm
| g
100
7 R
I R 9
15%808 3 b
B ™™ -~ o N
50 5 83 o,
1 b K& |55
g R T
1 Qo 85| /3a 8 T 38
] > SE | &” 8 § @¢
0 Qo I 54 mﬂ < < <
0 1b 25 3b 4b 55
min
<Peak Table>
PDA Ch1 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 2.436 60251 4891 0.000
2 2.613 71933 6362 0.000 \
3 3.021 17136 1274 0.000 \
4 3.312 28826 2479 0.000 \
5 3.577 113817 4778 0.000 V
6 4.454 53952 1935 0.000 \
7 5.467 980322 33596 0.000 SV
8 6.199 5937 386 0.000 T
9 6.816 1586 159 0.000 T
10 13.870 2388696 55838 0.000
1 25.675 3706074 68034 0.000
12 26.524 139454 10621 0.000 \Y
13 27.059 126240 5768 0.000 \Y
14 27.659 5878 546 0.000 \Y
15 27.952 28118 1255 0.000 \%
16 29.453 2160 182 0.000
17 29.707 1085 117 0.000 \
18 30.365 2029093 144158 0.000
19 31.520 2589 199 0.000 \
20 31.955 2695 171 0.000
21 32.574 2387 139 0.000
22 33.925 202519 10044 0.000
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Labsolutions  Analysis Report

<Sample Information>

Sample Name

Sample ID :

Data Filename : Mau chiet 0.5 g trong 50ml MeOH thém 80% 12chuan22-3-2019.lcd
Method Filename : oxo-MeOH-35-0.1%acid formic-19-3-2019.lcm

Batch Filename

Vial # 111 Sample Type : Unknown
Injection Volume : 10 uL
Date Acquired 1 3/21/2019 7:19:15 PM Acquired by : System Administrator
Date Processed :3/21/2019 8:10:17 PM Processed by : System Administrator
<Chromatogram>
mAU
g © Q PDA Multi 1 254nm,4nm
N ©
i N w
— N
50
25+
0,
- - I - - - 1 T T~ 1 T T T T 1T T T " 1
0 10 20 30 40 50

<Peak Table>
PDA Ch1 254nm

Peak# Ret. Time Area Height Conc. Unit Mark Name

1 2.408 66155 5329 0.000
2 2.583 73382 6821 0.000 \Y
3 2.997 20538 1454 0.000 \Y
4 3.271 32059 2764 0.000 \Y
5 3.527 122761 5254 0.000 \Y
6 4.384 62822 2286 0.000 \Y
7 5.267 1039195 48127 0.000 SV
8 5.879 14062 1054 0.000 T
9 6.400 2672 146 0.000 T

10 7.308 4559 263 0.000 T

11 8.491 5088 240 0.000

12 12.476 2378018 57882 0.000

13 25.639 3410129 58463 0.000

14 26.473 139190 9723 0.000 \Y

15 27.023 99875 4836 0.000 \Y

16 27.900 17693 934 0.000

17 30.264 454125 29388 0.000

18 31.416 4932 279 0.000

19 31.830 5890 316 0.000 \Y

20 33.790 120889 5286 0.000

21 35.814 109541 4942 0.000

22 41.857 31651 1170 0.000
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Dai ndng d thir nghiém ciia cac hop chit

[CuM] Diy ndng dd thir (*) [CpM]
Chit thir C1 C2 C3 C4 C5 Cé
SD1 (stedieltin A) 239 119.5 59.75 29.88 14.94 7.47
SD2 (stedieltin B) 563 281.5 140.75 70.38 35.19 17.6
SD3 (oxostephanin) 65.5 32.75 16.38 8.19 4.1 2.05
SD4 (oxostephanosin) 156.4 78.2 39.1 19.55 9.8 4,9
SDS5 (oxocrebanin) 187 93.5 46.75 23.38 11.69 5.85
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Phu lyc 5.1. Hinh thdi cac dong 1é bao dudi tdc dung cua SD1, SD2, SD3, SD4, SD5 tqi thoi diém 48h (VK 10X, Zoom 5,6)

Te bao Dong té bao ung thw c6 tir cung Hela
Chat [C1] [C2] [C3] [C4] [CS] [C6]
thiw
SD1
SD2
SD3
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SD4

SD5

Hinh PL5.1.1. Hinh thai dong té bao Hela duéi tic dung ciia SD1, SD2, SD3, SD4 va SD5 tai thoi diém 48h (VK 10X,
Zoom 5,6)
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Dong té bao ung thw gan HepG2

[C1]

SDI

SD2

SD3

[C2]

[C3] [C4] [CS] [C6]
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SD4

SD5

Hinh PL5.1.2. Hinh thai dong té bao HepG2 dudi tac dung ciia SD1, SD2, SD3, SD4 va SD5 tai thoi diém 48h (VK 10X,
Zoom 5,6)
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Dong té bao ung thw vi MCF7

[C1] [C2] [C3] [C4] [C5] [C6]

SD1

SD2

SD3
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SD4

SD5

Hinh PL5.1.3. Hinh thai dong té bao MCF7 dwéi tac dung ciia SD1, SD2, SD3, SD4 va SD5 tai thoi diém 48h
(VK 10X, Zoom 5,6)
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Te bao Dong té bao ung thw da day N87
Chat [C1] [C2] [C3] [C4] [C5] [C6]
thir
SD1
SD2
SD3

PL-135




SD4

SD5
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Hinh PL5.1.4. Hinh thai dong té bao N87 dwéi tac dung ciia SD1, SD2, SD3, SD4 va SD5 tai thoi diém 48h (VK 10X,
Zoom 5,6)
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Dong té bao ung thw budng trimg OVCAR-8

SD1

SD2

[C1]

SD3

[C2]

[C3] [C4]

[CS]

[Co]
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SD4

SD5

Hinh PL5.1.5. Hinh thai cac dong té bao dwéi tic dung ciia SD1, SD2, SD3, SD4 va SD5 tai thoi diém 48h (VK 10X,
Zoom 5,6)
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Phuy luc 5.2. Két qua thu nghiém MTS

Bang PL5.2.1. Ty s6 ting sinh (A%) va gia tri ICso (uM) cac hop chit trén dong Hela

Hela/chéat thir (%)
Nong do SD1 SD2 SD3 SD4 SD5
thir A% A% A% A% A% A% A% A% A% A%
lan 1 lan 2 lan 1 lan 2 lan 1 lan 2 lan 1 lan 2 lan 1 lan 2
[C1] 87.23963 | 71.91967 | 85.73939 | 65.01832 | 3.851419 | 10.9586 | 43.97869 | 48.25278 | 46.68319 | 40.22659
[C2] 92.13807 | 79.41749 | 82.01006 | 71.32808 | 4.232491 | 15.33168 | 49.3729 | 55.14117 | 76.15524 | 65.06046
[C3] 89.50202 | 85.70294 | 85.89663 | 76.65727 | 8.119057 | 19.21825 65.796 69.9504 | 83.77298 | 73.16607
[C4] 91.97344 | 73.37353 | 83.66569 | 85.21022 | 43.67346 | 44.88142 | 73.86696 | 77.40283 | 87.59666 | 92.30931
[C5] 88.94336 | 84.05459 | 87.41167 | 85.04003 | 59.04399 | 60.09471 | 80.74846 | 85.83909 | 90.19017 | 89.682
[C6] 94.26172 | 92.4876 | 80.94454 | 88.52637 | 70.40993 | 77.53339 | 86.75867 | 83.77257 | 92.58944 | 97.2803
TB ICs, Chuwa xac dinh duwgc | Chuwa xac dinh dugc ICs50=22.4+0.7 IC50=97.4+ 4.6 IC50=160.3+9.2
ICso ICso R2=10.99 R?=0.98 R%2=0.99
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Bang PL5.2.2. Ty s6 ting sinh (A%) va gia tri ICso (uM) cac hop chit trén dong HepG2

HepG2/chat thir (*)
Nong do SD1 SD2 SD3 SD4 SD5
thw A% A% A% A% A% A% A% A% A% A%
lan 1 lan 2 lan 1 lan 2 lan 1 lan 2 lan 1 lan 2 lan 1 lan 2
[C1] 84.61947 | 78.58814 | 93.9785 | 91.8382 | 16.57905 | 17.81785 | 42.7326 | 41.13647 | 61.7276 | 65.4921
[C2] 84.14629 | 85.91196 | 87.53137 | 102.9225 | 22.95835 | 23.68913 | 63.03166 | 75.18653 | 79.81924 | 67.78471
[C3] 84.34308 | 86.51733 | 102.5215 | 104.1211 | 25.11361 | 29.02393 | 88.27885 | 83.77535 | 93.50709 | 72.36824
[C4] 91.75032 | 88.89473 | 94.18877 | 101.0313 | 33.9144 | 36.51604 | 90.69442 | 90.89398 | 96.78322 | 78.9222
[C5] 97.92597 | 92.65753 | 110.1014 | 99.87717 | 45.58604 | 45.28229 | 99.97574 | 92.11151 | 93.29173 | 92.41844
[C6] 106.1624 | 91.64349 | 104.5818 | 102.6789 | 77.56613 | 73.37452 | 100.769 | 94.13111 | 93.64275 | 96.16598
TB ICs Chua xac dinh Chua xac dinh IC50=3.2+0.18 IC50=122.9+5.7 Chua xac dinh
dugc ICs dugc ICs R2=10.97 R?=10.98 duge ICs
Bang PL5.2.3. T s6 ting sinh (A%) va gia tri ICso (uM) cac hop chit trén dong MCF7
MCF7/chit thir (%)
Nong SD1 SD2 SD3 SD4 SD5
do thir A% A% A% A% A% A% A% A% A% A%
lan 1 lan 2 lan 1 lan 2 lan 1 lan 2 lan 1 lan 2 lan 1 lan 2
[C1] 99.4224 | 91.5443 | 99.3188 | 94.2135 | 19.4976 | 21.1046 | 51.2179 | 48.2528 | 70.4539 | 87.4335
[C2] 96.1201 | 90.3802 | 119.5194 | 90.4029 | 21.5138 | 24.1558 | 61.5389 | 55.1412 | 79.0475 | 91.6739
[C3] 88.3494 | 92.6743 | 104.7191 | 92.5151 | 28.5107 | 28.6422 | 86.8509 | 69.9504 | 85.0580 | 94.3977
[C4] 94.1257 | 90.1551 | 118.8437 | 100.0409 | 32.6740 | 35.6600 | 91.9950 | 77.4028 | 94.9649 | 95.6459
[C5] | 103.2260 | 94.9775 | 104.0761 | 104.8088 | 37.4367 | 38.0406 | 100.1417 | 85.8391 | 95.6515 | 97.9219
[C6] | 102.5176 | 112.5392 | 115.6940 | 107.9191 | 64.0837 | 68.1343 | 108.2230 | 83.7726 | 102.5156 | 103.1217
TB Chua xac dinh duoc Chua xac dinh ICs50=3.1£0.06 Chua xac dinh dugc | Chua xac dinh dwgc
ICso ICso dugc ICs R2=10.99 ICso ICso
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Bang PL5.2.4. Ty s6 ting sinh (A%) va gia tri ICso (uM) cac hop chit trén dong N87

N87/chéat thir (%)
Nong SD1 SD2 SD3 SD4 SD5

do thw A% A% A% A% A% A% A% A% A% A%

lan 1 lan 2 lan 1 lan 2 lan 1 lan 2 lan 1 lan 2 lan 1 lan 2
[C1] | 80.3796 | 83.2629 | 94.4085 | 92.2155 | 17.3548 | 23.1243 | 27.6201 | 30.4598 | 37.2652 | 36.1925
[C2] | 84.9834 | 86.3968 | 110.6279 | 96.3836 | 22.1961 | 24.5169 | 33.7843 | 34.3151 | 59.0587 | 56.8709
[C3] | 90.0173 | 89.9630 | 86.8964 | 106.8793 | 27.7251 | 24.1467 | 51.0090 | 49.9224 | 72.0398 | 69.3157
[C4] | 86.9289 | 94.9552 | 101.2804 | 103.2175 | 39.0107 | 40.4132 | 64.0826 | 65.5153 | 79.6244 | 85.6204
[C5] | 88.8619 | 97.3391 | 89.0570 | 104.7199 | 41.6365 | 43.3130 | 78.5191 | 87.2256 | 82.8228 | 87.7511
[C6] | 92.9831 | 99.3813 | 98.2570 | 109.6835 | 62.4547 | 72.0745 | 93.4932 | 98.3351 | 90.9250 | 93.1566
IBIC, | Chuaxdcdinh Chua xac dinh ICso=33+0.08 ICso= 66.1% 0.9 ICso=115.3 + 1.34

duoc ICs duoc ICs R?=0.98 R?=0.98 R?=0.97
Bang PL5.2.5. Ty s6 ting sinh (A%) va gia tri ICso (uM) cac hop chit trén dong OVCAR-8
OVCAR-8/chit thir (*)
Nong do SD1 SD2 SD3 SD4 SD5

thir A% A% A% A% A% A% A% A% A% A%

lan 1 lan 2 lan 1 lan 2 lan 1 lan 2 lan 1 lan 2 lan 1 lan 2
[C1] 72.2376 | 66.2476 | 58.1627 | 68.4644 | 9.7973 | 7.9796 | 36.1331 | 28.9418 | 60.6211 | 77.7205
[C2] 84.2209 | 84.0850 | 66.3012 | 82.4761 | 14.1768 | 17.9756 | 38.9007 | 41.8109 | 67.5811 | 82.5288
[C3] 91.3886 | 91.5213 | 75.6472 | 87.8724 | 31.3100 | 35.9778 | 46.8460 | 46.8889 | 70.1748 | 82.5184
[C4] 90.4885 | 87.2072 | 78.6515 | 89.0325 | 34.8917 | 39.9210 | 50.1352 | 54.8584 | 73.3820 | 85.1430
[C5] 92.4965 | 87.9185 | 86.0075 | 89.7533 | 43.2571 | 42.9751 | 71.7591 | 67.9742 | 75.1304 | 92.8231
[C6] 96.5567 | 95.2546 | 87.3793 | 95.7925 | 66.1819 | 72.5355 | 80.7187 | 77.5350 | 91.3785 | 96.8654

TB ICso Chura xac dinh Chua xac dinh ICs0=3.4+ 0.007 IC50=30+1.4 Chua xac dinh

dugc ICs dugc ICs R?=10.99 R?=0.98 dugc ICs
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BAI NGHIEN CUU
4 Nghién ciu doc tinh ban tridmg didn ciia vién nang CTHepaB trén chudt ¢6ng 173
Stody of semi-chronic toxicities of CTHepalB3 capsules on white rats Ny
Dau Xudn Canh'; L Thi Tuyét': Tran Thi My Link?: /g Quan Th
'Hoc vién Y Duge hoc ¢ty e 3‘“ Pa#
- TR N

IH’)’_ '/i‘in Can |’"f
'Bénh vién ph, &

11

Danh gia mirc d6 teo thuy thai duong trén bénh nhéan Alzheimer béng chup My tai
Bénh vién Lao khoa Trung vong '
Evaluate the temparal lobe atrophy on Alzheimer patients by MRI scans at national geriatric hospital
Tran Van Ngoc', Pham Thang', Vi Bang Luw?, Nguyén Thi Quinp Nga?
'Bénh vién Lio khoa Trung g

“Truding Dai hoc ¥ i
*Hoc vién Y Dugc hoc c8 truyén Viét Nam

17

Xac dinh déc tinh cap va danh gia tac dung diéu chinh réi loan lipid mau cia vién
nang ciing HSN trén déng vat thuc nghiém

Determine acute toxicity and evaluate the effect of regulating blood lipid disorders of HSN hard capsules on
experimental animals

Bau Xuan Canh, Pham Thij Van Anh,Trdn Thi Hng Naai, D6 Nguyén Ngoc Anh
Hoc vién'Y Dugc hoc ¢8 truyén Vigt Nam

23

Cham séc ngudi bénh U Lympho khéng Hogdkin va mét s yéu t4 lién quan tai
Trung tam Huyét hoc truyén mau Bénh vién Bach Mai 2019

Caring for Lymphoma patients without Hogdkin and some related factors at hematology and blood transfusion
center of Bach Mai hospital

Nguyén Thi Thu Huong, Nguyén Thi Lan, Luu Phuong Lan
Bénh vién Bach Ma

28

Thuc trang nhén thic caa sinh vién nam thif nhat Hoc vién Y Duoc hoc ¢d truyén
Viét Nam vé ky ning giao tiép

- t
Current status of awareness of first-year students of Vietnam university of traditonal medicine abou
communication skills

Binh Thi C&m To, Dinh Van Tai, Trén Th _Tt’“,{bm
Hoc vién Y Duoc hoc ¢4 truyén Viet N

33

Nghién cdu dinh Iugng rutin trong mét s6 dang ché bién ctia nu hoe (Flos Styphnole
Japonici) béng phuong phap HPLC d
Research on the amount of Rutin in some forrm of processing Flos Styphnolobii japonici by HPLC ""c;::u Ha'
Pham Thi Hong Duyén', Trdn Thi Thu Hién', L& T h’m The'
Nguyén Thi Hong Hanh? Dam Vit Nam
"Hoc vign Y Dugc hoc <6 "u)f:;m HaNd
“Trung tam Kiém nghiém thudc, my phdm, thuc p

__'_"//
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40

Nghién citu cd cau bénh tat va hoat dong kham chita bénh ctia Bénh vién Y hoc ¢d
truyén Bao Loc tinh Lam Déng ndm 2018

Study on disease structure and disease examination activities of bao loc traditional medicine hospital Lam Dong
province in 2018

Nguyén Thoy Linh', Trdn Thi Minh Tam?, Luu Minh Chau?

1Bénh vién Y hoc 6 truyén Bao Loc

Hoc vién Y Duge hoc ¢6 truyén Viét Nam

47

Nghién ctiu dc tinh cdp va dnh hudng cia thuéc GANMO dén tinh trang chung va
chitc ndng tao méau trén dong vat thuc nghiém
Study on acute toxicity and effects of GANMO medicine on general state and hematopoietic function of
experimental animals
Ha Thi Bich Ngoc, Pham Ba Tuyén
Bénh vién YHCT Bé Cong an

55

Thuc trang nhiém giun truyén qua dat ciia hocsinh 16p 3 va 4tai 3 xa huyénTan Son
tinh Phi Tho nam hoc 2018 - 2019

The situation of soil-transmitted helminth infections of students in grade 3 and 4 at 3 communes of Tan Son
district, Phu Tho province in 2018 - 2019

Lé Trudng Giang', Doan Trong Trung?, L& Thi Tuyét®

"Hoc vién cao hoc, 2Dai hoc Y Théi Binh, *Hoc vién Y Dugc hoc €6 truyén Viét Nam

61

Dinh lugng alkaloid trong phan trén mat dat cda cay cii dom (Stephania dielsiana
Y.C.Wu) bang sac ky 16ng hiéu nédng cao
Determining the amount of Alkaloid in the upper part of Stephania dielsiana Y.C.Wu by high performance liquid
chromatography
Tong Minh Thao', Tran Thi Thu Hién', Lé Hoang Son?
"Hoc vién Y Dugc hoc ¢d truyén Viét Nam
Afén Duoc lidu

66

M&i lién quan chi s6 non HDL-C, véi cic thé Y hoc ¢6 truyén & ngudi bénh réi loan
lipid mau tai Bénh vién Da khoa Go Vap
Relationship of non-hdl-c index, with some symptoms of traditional medicine in patients with dyslipidemia at
go vap general hospital
Tran Bic Lud!, Trdn Thi Minh Tam?, Luu Minh Chau?
ZHoc vién Y Dugce hoc ¢d truyén Viét Nam
'Bénh vién Da khoa Go Vap

73

Téc dung giam dau, cai thién van déng ctia bai thuéc dudng cot HV két hop dién
cham & bénh nhan dau thét lung do thodi héa cét sng
Analgesis and motion improvement effect of “Dudng ¢8t HV" remedy combined with accupuncture on patients
with low back pain due to spinal degeneration
Nguyén Tién Chung', Nguyén Thi Quy*
"Hoc vién Y Dugc hoc & truyén Viét Nam
2Bénh vién Y Dugc ¢ truyén Thanh Hoa
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Pinh lugng alkaloid trong phan trén mat dat
ctia cay cti dom (Stephania dielsiana Y.C. Wu)
bang sac ky long hiéu nang cao

DETERMINING THEAMOUNT OF ALKALOID IN THE UPPER PART OF STEPHANIA
DIELSIANA Y.C.WU BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHY

T8ng Minh Thao', Trdn Thi Thu Hién', L& Hoang Son?
Hoc vién Y Dugc hoc ¢ truyén Viét Nam
2\fien Duoc liéu

TOM TAT
Oxostephanin i mgt trong nhiing thanh phdn chinh cila cdy ctt dom — Stephania dielsiana YCWu, da dige

chiét xudt, phan lgp va dinh lugng bing HPLC. Oxostephanin dugc trong duge liéu chiét xudt bang methanol.
Phuiong phdp dinh lugng c6 d¢ dingva do chinh xdc cao. Pudng tuyén tinh dugc ddnh gid trong khodng 3,125 -
100 ug/ml véi hé s6 tuong quan 0,9993. Phutong phdp nay phis hop dé xdc dinh oxostephanin trong cdy cit dom
va dp dung hi¢u qud trong ti uu héa chiét xudt, phan 1dp oxostephanin ti . dielsiana.

SUMMARY

Oxostephanin, as one of the active component from Stephania dielsiana Y.CWu, was isolated and analyzed

by HPLC. Oxostephanin was extracted using methanol. The proposed method was fully validated proving
acceptable prescision and accuracy. A good linearity was observed in concentration range of 3,125 — 100ug/ml
with a correlation coefficient of 0,9993. The method was suitable for determination of oxostephanin in Stephania
dielsiana, and effectively applicable to following oxostephanin concent in optimzing the isolation and purification

of oxostephanin from S. dielsiana.
Keywords: Stephania dielsiana, oxostephanin.

DAT VAN pE day, phong thip. Nam 2009, Nguyén Quéc Huy,

Ci dom (Stephania dielsiana Y.C.Wu, ho Tiét  Pham Thanh Ky, Nguyén Mai Huong[3] di cong
dé - Menispermaceae)[ 1] Ja ciy thinleo nhé, cao b8 oxostephanin giy trén 3 dong ung thu gan, ung
2 — 3m. R& phinh thanh ct. Canh non niu nhat,  thu phdiva ung thu mang tim. Nam 2010, Nguyén
khi gia nau x4m. Ciy c6 nhya mau do. Ci dom  Quéc Huy[2] di cong bd phin Lip dugc 3 chat tu
dugec dan toc Dao & Ba Vi ding dé chita dau da  ciycudomli L-tetrahydropalmatin, dehydrocrebain

Ngay nhan bai: 7/11/2019
Ngay phan bién:8/11/2019
Ngay chdp nhdn ddng: 12/11/2019
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BAINGHIEN cUy .« e ——————

Vva oxostephanin, Trong d6, oxostephanin 14 alkaloid
ddu tién phén lap duge cong ba tai Viét Nam. Pé
g6p phin tiéu chuin héa dugc ligu cii dom tien
hanh dé tai “Nghién citu dinh higng alkaloid trong
phan trén mat dat cia cdy it dom bang HPLC”,

DOI TUUNG VA PHUUNG PHAP NGHIEN CUu
Nguyén li¢u

Than 14 ct ddm thu hi tai Ba Vi, Ha N¢i va
Quén Ba, Ha Giang,

Dung méi, héa chit

- Chit chudn oxostephanin (him higng > 98%)
do Dai hoc Dugc Ha Nai cung cip.

- Céc héa chat dung méi loai tinh khiét phén
tich.

Thiét bi va diéu kién phan tich

- Thiét bi phong thi nghiém da dugc hiéu chuin
va ddp ting yéu cdu GLP vi ISO/IEC 17025,

- Miy sic ky long hiéu ning cao Shimadzu véi
detector DAD.

Phuong phap nghién citu

Dugc liéu xay nhé, rdy qua riy 315nm dugc
bot min, déng nhit. Tién hanh chiét oxostephanin
bing phuong phap siéu 4m, khio st cic diéu kién
(dung méi, thoi gian chiét).

Mau thit phan tich bing HPLC va dénh gid
so bo dé chon phuong phép chiét t&i uu. Phuong
phép xit Iy mdu dugc chon nhu sau:

- Dung dich thit: Can chinh xac khoang 0,5000g
bot dugc liéu, chiét véi SOml dung méi nudc;
ethanol 30, 50, 70, 96%, methanol. Sau dé thém
dung méi vita di véi binh dinh midc SOml. Siéu dm
trong 1 gid. Loc dung dich qua mang loc 0,45um
trude khi phan tich dinh lugng.

- Dung dich chudn:

+ Dung dich géc: Cén chinh xdc khoing 1mg
chit chuin oxostephanin hoa tan vao Iml methanol
trong binh dinh miic 1 ml.

+ Dayndng d6 chudn: Pha day chit chuin trong
binh dinh muc Iml véinéng dé 3,125-100 pg/m,
Nghién ciiu xiy dung va thim dinh phlfdngphép

« Diéu kién sic ky

- Cot Supelco C18 (5pum, 250 x 4,6mm),

- Detectorm DAD, budc séng 254nm.

- Pha ddng: MeOH: Nudc c6 HCOOH 0,19
(35:65).

- Thé tich tiém mau 10p.

- Téc d6 dong: 1 ml/phut.

- Théi gian chay dung méi: 50 phit.

« Thim dinh phuong phép[4]

Quy trinh phén tich thim dinh theo AOAC.

KET QUA NGHIEN CUU VA BAN LUAN
Xiy dung phuong phdp phén tich
Phuong phdp chudn bi mdu

Tién hanh khio sit cic diéu kién chiét (dung
moi, thoi gian chiét), phin tich mau thir bing
HPLC va dénh gid so bo dé chon phuong phip
chiét t6i wu. Dé tai chon dung méi methanol dé
chiét oxostephanin.
Xay dung phuong phdp phan tich

Oxostephanin trong mau thit dugc phan tich
bing HPLC véi detector DAD véi pha tinh C18.
Pha dong va dung méi dugc khao sat, Ita chon diéu
kién t6i wu. Véi diéu kién sic ky niy, oxostephanin
tdch hoan toan ra khéi cic chit khic cho phép dinh
tinh va dinh lugng oxostephanin trong dich chiét tit
dugc liéu. Két qua dugc trinh bay ¢ hinh 1.

% m m

Hinh 1. SKB va budc song hdp phu cuc dai cia
oxostephanin
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Qua tham khio céc nghién ciu tride ddy, dé tai
chon budc song 254nm dé nghién ciiu.
Tham dinh phuong phip
Tinh déic higu

Tién hanh sic kymau chudn, miu thi, mdu tring
va mau thit thém chudn ctia ciy ci dom. Két qud
trinh by trong hinh 2 cho thiy oxost oxostephanin
dugc tich hoin toan khoi chit khic. Thai gian luu
ctia oxostephanin trong miu thii tudng tyf thi gian
Juu chat chudn. Phuong phép du dic hi¢u dé dinh
lugng oxostephanin.

Khodng tuyén tinh v duimg chudn

‘Tién hanh khio sit syt tudng quan tuyén tinh
giita ndng do va dién tich pic ciia oxostephanin,
tiem cdc dung dich chudn c6 néng do tit 3,125
- 100pg/ml véi cic diéu kién sic ky. Két qua ghi
trong bang 1 va hinh 4 cho thdy sy tudng quan
tuyén tinh (vdi hé s6 tudng quan R = 0,993) giita
néng d¢ va dién tich pic tuong (ing trong khodng
néng d¢ khdo sit.
Béng 1. Két qud khdo sdt khodng tuyén tinh cia

oxostephanin

STT Nongdé oxostephanin Dién tich pic

J:J\L “/k ” (ug/ml) (mAUs)

— & e 1 100 4900220

' 2 S50 2506725

S T3 25 1214153

Hinh 2. SKD tinh ddc hiéu cia phuong phdp 4 125 v

§A=254nm (1) mdu trd:tg, (2) oxostephanin chudn, ; pre e
(3) mdu thit, (4) méu thit thém chudn.

6 3,125 272443

Gidi han phdt hién, gidi han dinh lugng

Mau chun oxostephanin pha loang dén dén
Khi trén sic ki d6 co ty 1¢ S/N trong khoing2 - 11.
Tir d6, xéc dinh LOD va LOQ. Méi miu ljp lai 3
14n va ldy két qua trung binh. Két qué thu dugc tai
néng 46 0,0024 va 0,0079yg/ml ty 1¢ S/N tudng
tingla 3 va 10.

I |

SRR EE R R

Hinh 3. Sic ky dd HPLC ciia oxostephanin
& néng do 0,0024 pg/ml (1) v 0,0079 ug/ml (2)

Phuong trinh héi quy: y = 48390x + 65108
Hé s6 tuong quan héi quy: R?=0,9993

mAU.s

6000000
5000000 y=48390x + 65108
4000000 ! R} =0.9993
3000000 |
2000000 |
1000000

0

0 20 40 60 80 10 120

Néng 40 ( pg/ml)

Hinh 4. Do thj duong chudn cia oxostephanin

D¢ thich hgp h¢ thong
Tién hanh tiém dung dich chudn co nong do

khoang 25pg/ml, ghi lai sic ky dé va tinh d¢ léch
chudn tuong doi. Két qud ¢ bing 2.
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BAI NGHIEN CUU -

Bdng 2. D thich hop hé théng

Thoi gian luu Dién tich pic

o (phut) (mAU.s) |
1 14,111 1214153 N
2 14,148 1219037
3 14,334 1215144
4 14,320 1227682
S 14,307 1240081
6 14,300 1227474

TB 14,253 1223929

RSD (%) 0,682 0,804

D¢ diing
Thém chudn & 3 miic 80, 100va 120s
thém chusn bing phudng phap HPLC. Két qui cho thdy phuong phap phén tich c6 d

trinh bay trong bang 3

0 v6i lugng oxostephanin trong mau. Tién hanh dinh lugng miu
6 ding cao. Két qui

Bang 3. Két qua khdo sdt d diing ciia phuiong phdp

Néng d
Miic Néng do thyc Noéngdo chuin Néng d¢ miu khi h :fﬁé D¢ thu | Trung
them | M, (g) | ciadugclin | thémvio thém chugn l'_’ = ™ | héi | binh
2 A .
chudn (ug/m) | (ug/m) (ug/ml) ) | ®
(ug/ml)
0,5001 49,88 21,86 99,36
80% 0,5002 28,02 22,0 4992 21,90 99,55 | 99,45
0,5001 49,90 21,88 9945
0,5001 55,46 2744 98,00
100% 0,5002 28,02 28,0 55,68 27,66 98,79 | 98,29
0,5001 5548 27,46 98,07
0,5001 60,88 3286 | 99,56
0,5001
60,86 32,84 99,52

D¢ chinh xdc
D¢ lap lai
Tién hanh phén tich 6 mu thit doc lip, xdc dinh ham Iy
e on i : et 4
cho thiy phuong phap c6 dé l3p lai cao. g oxostephanin. Két qu ducgc ghi & bang
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Bang 4. Két qua khdo sdt d¢ lap lai

STT Khdi Di¢n tich pic Ham
__‘f ligng (g) (mAULS) Trgng (%)

1 0,5001 1424964 0,281

2 0,5002 1444767 0,285

3 0,5007 1475847 0291

4 0,5001 1465971 0,289

S 0,5003 1447025 0,286

6 0,5001 1414563 0,279

Trung binh ham lvigng (%) 0,285

RSD (%) 1,605

D} chinh xdc trung gian

Tién hanh phén tich 6 miu thit doc lap vao cic
ngdy khic nhau, xéc dinh ham lugng oxostephanin.
Két qua ghi trong bing S.

Bang 5. Két qud d§ chinh xdc trung gian

Khoi Dié¢n tich pic Ham

B lugng (g) (mAU.s) lugng (%)
1 0,5001 1424964 0,281
2 0,5002 1444767 0,285
3 0,5005 1447125 0,280
4 0,5001 1414563 0,280
5 0,4999 1414231 0,280
6 | o500 1414565 0,286
1 Trung binh ham lugng (%) 0,282
[ RSD (%) 0,977

Ap dung phuong phip HPLC da thim dinh dé
dinh lugng oxostephanin trong mot s6 miu

Két qua trinh bay trong bing 6.
Béng 6. K2t qud dinh lugng oxostephanin trong cdc
midu than, ld cay cit dom thu hdi & Ba Vi (Ha Noi) va
Quan Ba (Ha Giang)

Mau thu héi Ham higng (%)

L4 thu hdi 6 Quin Ba 0,32

1N

Than thu hdi ¢ Quan Ba 0,04
Lathuhdi¢gBaVi 0,34
Than thuhdi s BaVi 0,08

KET LUAN

Trong qud trinh nghién ciiu phuong phdp
chiét xudt, viée dinh tinh va dinh lugng cic hoat
chit 13 khong thé thiéu dé danh gid dugc hiéu sudt
chiét, tir 46 dinh hudng cdi thién va ning cao hiéu
suit chiét. Vi vdy, viéc xdy dyng quy trinh phin
tich phut hgp véi diéu kién c6 sin Ia hét stc quan
trong. Trong nghién ctiu nay, dé tai da xy dung
phuong phép dinh higng oxostephanin don gian
c6 dé diing va dé chinh x4c cao. Phuong phép da
4p dung dé dinh lugng oxostephanin trong mét s
mau than 14 cii dom véi ham lugng oxostephanin
trong 14 cao hon & thin déng thoi cé su khic biét
khong 16n vé ham lugng oxostephanin giita 2 viing
tréng dugc liéu.

TAI LIEU THAM KHAO

1. Vién Dugc liéu (2004), Ciy thudc va déng
vat lam thudc ¢ Viét Nam, Tap 1, NXB Khoa hoc
Ky thuit. -

2. Nguyén Quéc Huy (2010), “Nghién ciu vé
thyc vit, thinh phin héa hoc, mét sé tic dung sinh
hoc ctia mét s6 lodi thude chi Stephania Lour. &
Viét Nam”, Ludn dn Tién si Dugc hoc.

3. Nguyén Qudc Huy, Pham Thanh Ky, Lé Mai
Hudng (2009), “Nghién ciu téc dung giy doc té
bao ctia 10 hgp chit phin lip tif mdt sd lodi binh
voi (Stephania Lour.) & Vi¢t Nam’, Tap chi Thong
tin Y Dugc, B Y té,

4. B0 Y € (2009), “Hudng din ctia Asean vé thim
dinh quy trinh phan tich, Phu luc 7 - Thong tu
22/2009/TT-BYT Quy dinh vé ding ky thudc”

TAP CHIY DUQC CO TRUYEN VIET NAM | 65

Scanned with CamScanner




INTERNATIONAL JOURNAL OF MOLECULAR MEDICINE 50: 133, 2022

Dual roles of oxostephanine as an Aurora kinase
inhibitor and angiogenesis suppressor
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Abstract. The Aurora kinases, including Aurora A, B and C,
play critical roles in cell division. They have been found
overexpressed in a number of types of cancer and may thus
be potential targets in cancer therapy. Several Aurora kinase
inhibitors have been identified and developed. Some of these
have been used in clinical trials and have exhibited certain effi-
cacy in cancer treatment. However, none of these has yet been
applied clinically due to the poor outcomes. Oxostephanine
is an aporphine alkaloid isolated from several plants of the
genus Stephania. This compound has been reported to inhibit
Aurora kinase activity in kinase assays and in cancer cells.
The present study aimed to investigate the real-time effects of
oxostephanine extracted from Stephania dielsiana Y.C. Wu
leaves on the growth of an ovarian cancer cell line (OVCAR-8,
human ovarian carcinoma); these effects were compared to
those of the well-known Aurora kinase inhibitor, VX-680. The
effects of oxostephanine on stromal cells, as well as endothe-
lial cells were also examined. The results demonstrated that
oxostephanine was an Aurora kinase inhibitor through the
prevention of histone H3 phosphorylation at serine 10, the
mislocalization of Aurora B and the induction of aneuploidy.
Moreover, this substance was selectively cytotoxic to human
umbilical vein endothelial cells (hUVECS), whereas it was
less cytotoxic to human fibroblasts and umbilical cord-derived
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mesenchymal stem cells. In addition, this compound signifi-
cantly attenuated the migration and tube formation ability of
hUVECs. Taken together, the present study demonstrates that
oxostephanine plays dual roles in inhibiting Aurora kinase
activity and angiogenesis. Thus, it may have potential for use
as a drug in cancer treatment.

Introduction

The Aurora kinases, including Aurora A, B and C, are
serine/threonine kinases that play a central role in regulating
cell division and multiple signaling pathways. Aurora A
functions in the formation of a typical bipolar spindle (1),
the maturation of centrosomes, which is necessary for G2/M
transition (2), and the formation and stimulation of the cyclin
B-CDKI1 complex (3). Moreover, Aurora A helps to increase
both size and microtubule-nucleating capacity just before
mitotic entry (3). Aurora B plays a function in the chromosome
biorientation on the mitotic spindle. It mediates the attachment
of the microtubule to the kinetochores and regulates the spindle
assembly checkpoint (SAC) (4,5). The improper attachment of
kinetochores promotes Aurora B to recruit and phosphorylate
its substrates at the kinetochores to depolymerize the uncor-
rected attachment, allowing other microtubules to capture
the unattached kinetochores. The inhibition of Aurora B can
impair the chromosome arrangement at the mitotic spindle
equator (6).

Furthermore, Aurora B phosphorylates histone H3 at
the serine 10 (H3S10ph) residue at the beginning of the
prophase and leads to a peak in H3S10ph at the prometa-
phase and metaphase. This phosphorylation contributes
to the active chromosome conformation at the entry of
mitosis (7). Other studies have reported that H3S10ph may
involve chromosome condensation and Aurora B recruitment
to the centromere (8,9). Most notably, Aurora B is the only
enzymatic member of the chromosomal passenger protein
complex (CPC). All members of CPC share the co-local-
ization during mitosis: They concentrate in the kinetochore
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during the prophase, prometaphase and metaphase; transfer
to the midzone with anaphase onset; and remain in the
midbody in telophase and cytokinesis (10). The mislocaliza-
tion of any CPC members, including Aurora B, can lead to a
defection in mitosis and cytokinesis (10,11). Apart from the
pivotal functions in cell division, Aurora A and B kinases
are also involved in tumor angiogenesis. These enzymes
phosphorylate MYCN, regulate vascular endothelial growth
factor (VEGF) production, and inhibit the proliferation and
tube formation of human endothelial cells (12-14). Aurora C
kinase has been found in cells that undergo meiosis and has
a unique physiological role in spermatogenesis (15). The
limitation in understanding the role of Aurora C may stem
from the high sequence homology between this kinase and
Aurora B, leading to the overlapping in the function of these
proteins (16). Aurora C can rescue the genetic stability of
the cells in case Aurora B is absent (17). Previously, it was
demonstrated that the overexpression of Aurora C induces
abnormal cell division, resulting in centrosome amplification
and multinucleation in cells (17).

The overexpression of Aurora kinases has been observed
in a broad range of human solid tumors, such as gliomas, and
colorectal, breast, ovarian and pancreatic cancer (18), as well
as in liquid tumors such as diffuse large B-cell lymphoma (19).
Moreover, Aurora kinases have been found to be associated
with genetic instability and aneuploidy in tumors (20). Hence,
it is not surprising that Aurora kinases have become attractive
targets in cancer treatment. The development of Aurora inhibi-
tors has drawn the attention of several scientists from academic
institutes and pharmaceutical companies. Over the first two
decades of the 21st century, a series of Aurora kinase inhibi-
tors were produced, which were Aurora A- or B-selective, or
pan inhibitors. Although these compounds exhibit preclinical
and clinical efficacy, no Aurora kinase inhibitor has yet been
approved for clinical use due to their poor outcomes (18).
Thus, there is an urgent need for the identification of novel
small molecule inhibitors.

Oxostephanine is a substance belonging to the group of
aporphine alkaloids isolated from several plants of the genus
Stephania. Previous studies have demonstrated that this
substance exerts a potent cytotoxic effect on several cancer
cell lines, such as KB (human epithelial carcinoma), HepG2
(human hepatocellular carcinoma), GLC4/Adr (human small
cell lung adriamycin-resistant carcinoma), K562 (human
chronic myelogenous leukemia) and K562/Adr (human chronic
myelogenous leukemia resistant to adriamycin) (21), whereas it
has a minimal toxic effect on normal cells (MRC-5; human
fetal lung fibroblasts) (22). In addition, oxostephanine has been
shown to exhibit potent activity against breast cancer cells and
MOLT-3 acute lymphoblastic leukemia cells (21). Moreover,
Knockleby et al (23) revealed that oxostephanine inhibited the
activity of Aurora kinase A and B by the competition of ATP
binding sites in an in vitro kinase assay.

The aim of the present study was to examined the effects of
oxostephanine extracted from Vietnamese Stephania dielsiana
Y.C. Wu (S. dielsiana) as a novel Aurora kinase inhibitor on an
ovarian cancer cell line (OVCAR-8). As demonstrated herein,
S. dielsiana may prove to be a potent Aurora kinase inhibitor,
as well as an anti-angiogenic agent with potential to be devel-
oped into an anticancer drug.

Materials and methods

Compound preparation. The stems and leaves of S. dielsiana
were collected in Ba Vi District, Hanoi, Vietnam in October,
2019 and identified by the Department of Botany, Hanoi
University of Pharmacy, Hanoi, Vietnam. A voucher specimen
(no. SD10/2019) has been deposited at the Department of
Botany and Pharmacognosy, Vietnam University of Traditional
Medicine, Hanoi, Vietnam. The process used for the isolation
and characterization of oxostephanine from the leaves of
S. dielsiana in Vietnam has been previously published (22,23).
In brief, the leaves of S. dielsiana (7 kg) were extracted with
95% MeOH (3x15 liters, 3 days each) at room temperature.
The extracts were concentrated in vacuo to yield a MeOH
extract (680 g), which was suspended in H,O (2.5 liters) and
adjusted to pH 3 with 10% HCI. The acidic aqueous phase
was filtered off. The filtrate was loaded on ion-exchange resin,
eluted with 20% MeOH until the eluate approached colorless
to give the nonalkaloid parts, and then eluted with 2% NaOH
in 65% MeOH solution (five-fold of retention volume) to yield
the crude total alkaloids. The alkaloid-containing solution was
acidified to pH 5 with 10% HCI and partitioned with EtOAc
(3x2 liters) to yield the EtOAc extract (65 g).

The EtOAc-soluble portion was subjected to silica gel
column chromatography eluted with gradient systems of
CH,CI,-MeOH (100:0, 100:10, 100:30 and 100:50, v/v). The
eluted fractions were evaluated and pooled according to thin
layer chromatography (TLC) analysis, resulting in six major
fractions (SDE.1-SDE.6). The purification of SDE.6 over
Sephadex LH-20 (100% MeOH) was performed using the same
methodology, and subsequent preparative TLC, eluted with
CH,C1,-MeOH (20:1) yielded oxostephanine (8.6 mg). The
purification of oxostephanine by repeating recrystallization in
a mixture of methanol and ethanol yielded pure oxostephanine
compound as an amorphous yellow-orange powder (purity
99.0% as a percentage of the peak area using a HPLC-DA
system (Agilent 1260 Infinity II; Agilent Technologies, Inc.).

Cell lines and culture. OVCAR-8 (human ovarian carci-
noma-8) and HeLa (Aurora B-GFP) cells were grown in
Dulbecco's modified Eagle's medium (DMEM; Gibco; Thermo
Fisher Scientific, Inc.). Human dermal fibroblasts (hFBs) were
cultured in DMEM/F12 medium (Gibco; Thermo Fisher
Scientific, Inc.). The media were supplemented with 10% fetal
bovine serum (FBS) (Gibco; Thermo Fisher Scientific, Inc.),
100 units/ml penicillin and 100 pg/ml streptomycin (Gibco;
Thermo Fisher Scientific, Inc.). Human umbilical vein endothe-
lial cells (hUVECsSs) were cultured in EBM-2 medium (Lonza
Group, Ltd.). Umbilical cord-derived mesenchymal stem cells
(UC-MSCs) were grown on the surface of culture flasks coated
by CELLstart™ CTS™ (CELLstart) in StemMACS™ MSC
Expansion medium (StemMACS) (Miltenyi Biotec). All the
cells were cultured in an incubator at 37°C with 5% CO,. The
hUVECs, hFBs and UC-MSCs were provided by Vinmec
Research Institute of Stem cell and Gene Technology, and
they were not immortalized cell lines. The protocols for cell
isolation were approved by the Ethics Committee of Vinmec
International Hospital (Document no. 40/2020/QD-Vinmec for
hUVECs and UC-MSCs, signed and dated on December 24,
2020; Document no. 311/2018/QD-Vinmec for hFBs, signed
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and dated on September 11, 2018). The HeLa (Aurora B-GFP)
cells were kindly provided as a gift from Professor Stefan
Dimitrov at Institute Albert Bonniot (present name is Institute
for Advanced Biosciences) (11,24).

Cell viability assay. Cell viability was assessed using sulforho-
damine B (SRB) assay. The cells were seeded at a density of
3x103 cells/well in 96-well plates and incubated with oxostepha-
nine for 24, 48 and 72 h at six concentrations differed by five
from the highest of 25 to 5, 1, 0.2 and 0.04 xM. Subsequently,
the medium was removed, and the cells were stained with 4%
SRB (Millipore, Sigma) for 10 min at room temperature after
fixing with 10% TCA (MilliporeSigma) for 1 h at 4°C. The
absorbance was measured at 540 nm using a microplate reader
(BioTech Power Wave XS; BioTek Instruments, Inc.).

Real-time analysis of cell proliferation using the xCELLigence
system. The proliferation assay was performed using the xCel-
ligence system (ACEA Biosciences; Agilent Technologies,
Inc.). Media (100 ul/well) were added to each 96-well of an
E-plate (ACEA Biosciences; Agilent Technologies, Inc.) to
take the background reading for 15 min. In the meantime, the
cells were resuspended in medium, and 80 ul cell suspension
were added to yield a cell density of 3x10° cells/180 ul/well.
Following incubation for 30 min at room temperature, the
E-plate was placed into the RTCA SP station in an incubator.
After 24 h, the cells were treated with oxostephanine (125, 25,
5,1 and 0.2 yuM) and VX-680 (Vertex and Merck; 25, 5, 1,
0.2 and 0.04 xM). Dynamic cell proliferation was monitored
in 30-min intervals from the seeding point till the end of the
experiment with a total of >200 h. The electrical impedance
was measured using RTCA-integrated software of the xCEL-
Ligence system as a dimensionless parameter termed cell
index (CI). Normalized CI values were used to obtain the ICs,
values, doubling times and other evaluations.

Immunofluorescence. The cells were grown on glass coverslips
for 24 h before being treated with either oxostephanine (5 M)
or VX-680 (0.2 yuM) with or without paclitaxel (0.035 uM;
Millipore, Sigma) and incubated for 15 h in an incubator
at 37°C with 5% CO,. Paclitaxel was used to synchronize
the cells to the M phase in the cell cycle, in order to obtain
dividing cells. The cells were then fixed with 4% paraformal-
dehyde and 2% sucrose for 15 min at 37°C, permeabilized
with 0.2% Triton X-100 for 10 min, blocked with 5 mg/ml
BSA, and incubated with primary antibodies for 2 h at room
temperature. Phosphorylated histone H3 was detected using
a polyclonal rabbit antibody (ab183626, Abcam), at a dilution
of 1:500. Aurora B was detected using mouse monoclonal
antibodies (36-5200, Invitrogen; Thermo Fisher Scientific,
Inc.), at a dilution of 1:250. DNA was visualized with 5 pg/ml
Hoechst 33342 (Invitrogen; Thermo Fisher Scientific, Inc.) or
2 pug/ml propidium iodide (PI; Thermo Fisher Scientific, Inc.).
Images were collected using a ZEISS 510 Laser Scanning
Confocal (LSM) microscope with 40X or 63X objectives (Carl
Zeiss AG). For the HeLa (Aurora B-GFP), the cells were grown
on a Lab-Tek chamber coverglass (Nalge Nunc International).
Following 24 h of treatment with the compounds at concentra-
tions of oxostephanine (5 uM) or VX-680 (0.2 uM), cells were
observed without fixing.

As regards the cell nuclear morphological examination,
the cells were incubated with either oxostephanine (5 yM) or
VX-680 (0.2 uM) for 48 h. The cells were then fixed with 4%
paraformaldehyde and 2% sucrose for 15 min at 37°C, permea-
bilized with 0.2% Triton X-100 for 10 min and stained with
5 ug/ml Hoechst 33342. Following incubation for 15 min, the
cells were collected, washed with phosphate-buffered saline
(PBS; Millipore, Sigma), and observed using a LSM micro-
scope. Images were analyzed using LSM Image Browser (Carl
Zeiss AG).

Apoptosis assay. Apoptosis assay was performed using
the Alexa Fluor 488 Annexin V/dead cell apoptosis kit
(Invitrogen; Thermo Fisher Scientific, Inc.). As mentioned
in the kit, Annexin V is a phospholipid binding protein, and
it specifically binds to negatively charged phosphatidyl-
serine molecules exposure on the surface of apoptotic cells.
Following treatment of the cells with either 0.5 M oxostepha-
nine or 0.2 uM VX-680 for 48 h, the cells were harvested and
prepared for apoptosis analysis. Briefly, the cells were washed
with PBS, then suspended in Annexin-binding buffer to obtain
a density of 10° cells/ml. The cell solution was then incubated
with 5 ul Alexa Fluor® 488-Annexin V and 100 ul PI working
solution for 15 min at room temperature. Subsequently,
400 gl Annexin-binding buffer were gently mixed into the
solution with and the cell solution was analyzed on a FACS
Canto II System (BD Biosciences). For the visualization of
apoptotic marker expression, following 24 h of treatment with
the compounds, the cells were incubated with Alexa Fluor®
488-Annexin V for 30 min and observed under a LSM micro-
scope.

Multicellular tumor spheroid assay. OVCAR-8 spheroids
were created using the hanging drop method as previously
described (25). A total of 15 ul of the medium that contained
5x10° cells were added to each circle on the inverted cover of a
96-well plate to create one spheroid. The cover was then placed
upside down on the plate coated with sterile agarose 1.5%
(w/v) containing 200 pul complete medium. Following 48 h
of incubation in a humidified chamber with 5% CO, at 37°C,
spheroids were transferred from the cover into each well of the
agarose-coated plate and further cultured in DMEM (Gibco;
Thermo Fisher Scientific, Inc.) supplemented with 10% FBS
(Gibco; Thermo Fisher Scientific, Inc.). Spheroids were treated
with oxostephanine under two conditions: i) The compound
was added to the cell preparation before making the hanging
drop; and ii) the compound was added after transferring the
formed spheroids into the culture wells. Two concentrations
at 5 and 1 M of Oxostephanine were used in both conditions.
Images were obtained using an Axiovert 40CFL microscope
(Carl Zeiss AG) with Powershot G9 camera. These images
were analyzed using Axio version 4.5 software (Carl Zeiss
AG) to determine the spheroid diameter. The approximated
volume (V) of each spheroid was calculated as follows: V=
(4/3) x x (D1/2) x (D2/2)?, where D1 and D2 were the longest
and shortest diameters, respectively (26).

RNA extraction and reverse transcription-quantitative PCR
(RT-gPCR). Total RNA was extracted from the five cell lines
using the RNeasy Mini kit (Qiagen GmbH) according to the
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Table I. Sequences of specific primers used for RT-qPCR.

Gene Accession no. Primer sequence Amplicon size (bp) (Refs.)

Aurora A NM_198433.3 Fw 5-TTCCAGGAGGACCACTCTCTGT-3' 69 (27)
Rv 5'-TGCATCCGACCTTCAA TCATT-3'

Aurora B NM_001313950.2 Fw 5'-CGCAGAGAGATCGAAATCCAG-3' 85 (28)
Rv 5'-AGATCCTCCTCCGGTCATAAAA-3'

VEGF NM_001025366.3 Fw 5-AGGAGGAGGGCAGAATCATCAC-3'; 90 (29)
Rv 5'-ATGTCCACCAGGGTCTCGATTG-3'

[(-actin NM_001101.5 Fw 5-ACAGAGCCTCGCCTTTG-3' 110 (30)

Rv 5'-CCTTGCACATGCCGGAG-3'

Fw, forward; Rv, reverse.

manufacturer's instructions. A total of 1 ug total RNA from
each sample was converted into cDNA using the M-MLV
cDNA Synthesis kit (Enzynomics, Inc.). The reaction was
performed at 25°C for 10 min, 42°C for 60 min, 95°C for 5 min,
and held at 4°C on a SimpliAmp™ Thermal Cycler (Applied
Biosystems; Thermo Fisher Scientific, Inc.). The cDNA
products from each sample were used to perform qPCR. A
total of 1 pl five-time diluted cDNA was used for qPCR, and
reagents were mixed followed by PCR using the SensiFAST
SYBR® Lo-ROX kit (Bioline Pty Ltd, Meridian Bioscience,
Inc.). The primers used are listed in Table I. -actin mRNA
was used as an internal control gene to normalize the data.
RT-qPCR was performed for the initial activation at 95°C for
20 sec, followed by 40 cycles at 95°C for 10 sec, 63°C for 30 sec,
and 70°C for 1 sec. The melting curve was analyzed using the
instrument default setting. The assays were performed in trip-
licate on a Light Cycle® 96 system (Roche Diagnostics). The
DDCq method (31) was used for the quantification of mRNA
expression.

Wound healing assay. The hUVECs and hFBs were cultured
in EGM-2 endothelial cell growth medium-2 Bulletkit (Lonza
Bioscience) and DMEM/F12 (Gibco; Thermo Fisher Scientific,
Inc.) supplemented with 10% FBS, respectively, to reach the
completed confluence in 24-well plates. The cells were then
supplemented with mitomycin C (5 pg/ml) to inhibit cell
proliferation. Thereafter, the cells were cultured in serum-free
medium for 24 h (hUVECsS) and 48 h (hFBs). Scratches were
created using cell scrapers SPLScar (SPL Life Sciences Co.,
Ltd.), and floating cells were removed by washing the wells
twice with PBS. Oxostephanine was incubated with the cells at
three concentrations of 25,5 and 1 #M for 24 h (hUVECs) and
48 h (hFBs). Images were captured every 6 h (Olympus 1X73
Inverted Microscope, Olympus Corporation) from the scars
created. The cell migration ability was analyzed using ImageJ
software (version 1.53e, National Institutes of Health).

Colony formation assay. The hUVECs and hFBs were seeded
in a six-well plate at a density of 1x10° cells/well and treated
with oxostephanine at four different concentrations (25, 5, 1
and 0.2 uM) for 24 h. The medium was refreshed, and the cells
were then incubated in a humidified incubator with 5% CO, at
37°C for a further 10 days. The cells were then stained with

Giemsa (Millipore, Sigma) for 5 min at room temperature after
fixing with 70% methanol for 10 min at room temperature. The
formation of colony units of endothelial cells (CFU-ECs) and
fibroblasts (CFU-Fs) was observed, photographed and counted
using an Axiovert 40 Inverted Microscope (Carl Zeiss AG)
(magnification, x4). The number of colonies was determined
per 1,000 cells at seeding.

Growth factor analysis using luminex assay. Growth factors,
including VEGF-A, fibroblast growth factor-2 (FGF-2) and
hepatocyte growth factor (HGF), were analyzed using Luminex
assay with ProcartaPlexTM Multiplex Immunoassays (Human
Custom ProcartaPlex 4-Plex kit; Thermo Fisher Scientific,
Inc.). The conditioned media was prepared by culturing cells
to 90% confluency in an appropriate medium without supple-
ment or FBS for 48 h. The conditioned medium was then
collected and kept on ice prior to use. Reagents and procedures
were processed following the manufacturer's instructions.
The luminescent signals of the growth factors were detected
using a LuminexTM 100/200TM system equipped with the
xPONENT 3.1 software (Luminex Co., Ltd).

Tube formation assay. The tube formation assay was
performed using Angiogenesis Assay kit (ab204726, Abcam).
Briefly, extracellular matrix solution (Matrigel, supplied with
the kit, Abcam) was added to a 96-well plate and incubated for
1 h at 37°C to allow the solution to form a gel. hVUECs were
seeded at 1.5x10* cells/well (three replicates per group) on the
gel and incubated with oxostephanine at two concentrations of
5 and 1 uM. For the background control wells, no Matrigel was
added. Suramin (supplied with the kit, Abcam) was used as an
angiogenesis suppressor control. Following 8 h of incubation at
37°C in the incubator, the tube formation was examined using
an inverted microscope. The total tube length, total branching
points and mean tube length were analyzed using Wimasis
software (Web-based version, wimasis.com).

Statistical analysis. All statistical analyses were performed
using R software version 3.4.4. The differences between groups
were assessed using an unpaired t-test, two-way ANOVA and
Tukey's HSD tests. A P-value <0.05 was considered to indicate
a statistically significant difference. All data are presented as
the mean + SD.
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Results

Real-time analysis of the effects of oxostephanine on
OVCAR-8 cancer cells. The present study performed a cyto-
toxicity analysis of oxostephanine using the OVCAR-8 cell
line with the xCELLigence RTCA system. During >200 h of
incubation, the viability, number, morphology and adherent
ability of the cells were recorded and visualized as a graph
(Fig. 1A). The utilities in the RTCA Control Unit software
allowed for the creation of a dose-response curve and the
calculation of the IC;, value of the drug at different time
points. The results revealed that oxostephanine and VX-680
exerted a similar effect on cell proliferation; the higher
concentrations of the compounds the greater the inhibitory
effects on cell growth. In the control wells, the cell index
values gradually increased and peaked at the time point of
140 h, with a CI of 32 (Fig. 1A). In the wells treated with the
two highest concentrations of 125 and 25 uM oxostephanine,
cell proliferation was entirely inhibited compared to the
control with the CI values decreasing after 3 h of incubation,
indicating that the cells could not grow, but were killed. At the
oxostephanine concentration of 5 uM, the cell proliferation
rate was approximately half that of the control, with the time
to get the peak of CI values was 165 h. At the oxostephanine
concentration of 1 M, the peak was reached at the same time
but with a smaller value equivalent to 78% of the control. At
the smallest concentration of 0.2 uM oxostephanine, the cell
proliferation was lower than that of the control. For the wells
treated with VX-680, while all cells were killed at the two
highest concentrations, the CI values at the peaks associated
with the other concentrations were smaller and were observed
at later time points than those of the control (Fig. 1A). Using
RTCA software, the ICs, values at different time points of
incubation from 24 to 120 h were calculated. The ICs, values
were from 3.8-7.3 uM for oxostephanine and 0.2-0.6 uM for
VX-680 (Table II).

The doubling time of the OVCAR-8 cells was also affected
by these two compounds. Following treatment with VX-680,
the cells did not grow and died rapidly following the addi-
tion of the substance expressed by the minus values of the
doubling time at the three highest concentrations. In terms of
oxostephanine, the majority of the doubling time was higher
compared to the controls, indicating that the proliferation of
cells was inhibited (Fig. 1B). Of note, a change in the size
of the cells treated with oxostephanine and VX-680 at low
concentrations was observed. The cells increased their size
following the incubation time. Not only the cell size, but the
immunostaining of these cells also indicated that there was a
significant increase in the nuclei area (Fig. 1C). Additionally,
the morphology of the cell nuclei was changed, with the nuclei
becoming heterogeneous, multi-lobed and enlarged, that were
not homogeneous or oval-shaped as in the controls (Fig. 1C).
Using the LSM image browser software, the nuclear area
was measured. The data indicated that the nucleic size of the
cells treated with oxostephanine or VX-680 was three-fold
larger than that in the control group (Fig. 1D). Taken together,
these results demonstrated that oxostephanine inhibited the
proliferation of OVCAR-8 cells in the micromolar range. The
real-time effects of oxostephanine were comparable to those of
VX-680, an Aurora kinase inhibitor.

Apoptosis induction is a characteristic of Aurora kinase
inhibitors (18,23). Hence, the present study examined whether
oxostephanine could induce the apoptosis of OVCAR-8
cancer cells. At the oxostephanine concentration of 5 yM,
we observed the expression of phosphatidylserine molecule,
an apoptosis marker, that binding to Annexin-V on the cell
surface after 24 h of incubation (Fig. 1E). The rate of cells
positive with Annexin-V was calculated from the sum of QI1-1
(early apoptosis) and Q2-1 (late apoptosis) quadrants in the
flow cytometry plots (Fig. 1F). Accordingly, the percentage
of oxostephanine (5 yM)-treated cells positive for Annexin-V
was 30.4+6.8%, which was 7.4-fold higher than that of the
control (4.1+0.8%). Moreover, a 33.7+5.1% cell population was
positive for Annexin-V when treated with 0.2 uM VX-680
(Fig. 1F).

Oxostephanine inhibits the growth of OVCAR-8 spheroids.
The effects of oxostephanine on the growth of OVCAR-8 cells
in 3D culture were investigated. When adding the substance
at the time of spheroid preparation, this compound prevented
70% spheroid formation at 5 yM and 58% spheroid forma-
tion at 1 M. A similar result was obtained with VX-680;
only 22.5% of spheroids could be formed at the concentration
of 0.2 uM (Fig. 2A). Moreover, the volume of the formed
spheroids was smaller than that of the control (Fig. 2B). After
transferring the spheroids into agar plates, the growth was
unaltered at the concentration of 1 uM, whereas this decreased
at the concentration of 5 M following the time of culture
even with the absence of the compound (Fig. 2C). For the
other treatments, oxostephanine was added and maintained in
the medium after the spheroids were transferred into the agar
plate. Under this condition, after 7 days, the substance inhib-
ited the growth of spheroids, with the size decreasing 4.3-fold
at 5 uM and 2.7-fold at 1 yM. The effect of oxostephanine
on spheroid growth was even more prominent than that of
VX-680 at 0.2 uM, with a decrease of 2.1-fold in the volume
on day 7 of treatment. Moreover, the control increased the
spheroid volume 3-fold on day 7 of culture on agar (Fig. 2C).
Furthermore, the morphology of the treated spheroids was
also changed into loose cell clusters with numerous cells
separately surrounded, in contrast to the tight and impact
control spheroids (Fig. 2D).

Oxostephanine inhibits Aurora kinase expression and
activity. To characterize oxostephanine as a novel Aurora
kinase inhibitor, the effect of this compound on the phos-
phorylation of H3S10ph was evaluated in OVCAR-8 cancer
cells. To collect cells at the mitotic phase, the cell population
was synchronized by the addition of paclitaxel followed by
incubation with oxostephanine and VX-680 at concentrations
of 5 and 0.2 uM, respectively. The images revealed that the
fluorescence signal of H3S10ph was markedly decreased in
mitotic cells incubated with oxostephanine and VX-680, even
with or without paclitaxel (Fig. 3A).

In addition, the distribution of Aurora B was affected by
these compounds. In mitotic OVCAR-8 cells, this protein was
not expressed at the centromere, but was diffused on the whole
chromosomes at the metaphase. Moreover, Aurora B presented
as bright dots in the centromere in the control cell group
(Fig. 3B). Additionally, RT-qPCR revealed that the mRNA
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Figure 1. (A) Real-time analysis of OVCAR-8 cell proliferation following treatment with oxostephanine and VX-680. On the plot, the normalized cell index
(CI) is shown at 15 h, which is the adding point of the substance. The horizontal axis of the graph was the time of the experiment. (B) Population doubling
times of OVCAR-8 cells were calculated on RTCA system after 48, 72, 96 and 120 h of incubation with the two compounds at five concentrations, as indi-
cated in the figures. Of note, the minus values of PDT indicated that the cells died when exposed to the compound at an early stage and no cell growth was
counted. (C) Image of cell nuclei following incubation with oxostephanine and VX-680 for 48 h. (D) The average sizes of cell nuclear area were calculated
and presented as the mean + SD. Data were collected from three repeated experiments. (E) Oxostephanine induced the apoptosis of OVCAR-8 cancer cells.
Immunofluorescence images of control and oxostephanine-treated cells stained with Annexin V-FITC indicated the higher expression of phosphatidylserine
molecules on the cell surface in treated cells (green color). (F) Quantitative analysis of the percentage apoptosis in the oxostephanine- and VX-680-treated

cells. “P<0.05, vs. control.
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Table II. ICs, values of oxostephanine and VX-680 in OVCAR-8 cancer cells with different incubation times.
Incubation time (h)
Compound 24 48 72 96 120
VX-680 (uM) 0.3+0.02 0.6+0.06 0.2+0.04 0.2+0.07 0.2+0.05
Oxostephanine (M) 73+1.5 6.6+0.9 5.6+0.7 4.6+0.8 3.8+0.5
A B C
_. 1201 0.035 - -e— Control =< Oxo pre-5 uM
2 . 3504 * Oxo pre-1 uM  — Oxo post-5 uM
> 100 - € 0.031 3 -#- Oxo post-1 uM  —*— VX pre-0.2 uM
= € S —~ 3004 ™ VX post-0.2 uM —
< 80 A o 0.025 - R
S £ % S o 250
= =] 0.02 * u— 5
© 60 4 4] c = ]
e *% > o 3 200
< 5 0.015- go
<40 4 *% o 3 © 1501
= *x @ 0.014 o
(=] < > £
o 20 (% Q0= 100+
< 0.005 1 2>
@l 3 50+ ‘
s o«
BEEEEE N ol — - : —
S I1o) - I\ 1) - Day 1 Day 3 Day 5 Day 7
S g g g g 2 3
6 & X% 0O o0 ¥
D Oxostephanine VX-680
I L} I 1
Control pre-5 uM pre-1 uM post-5 uM post-1 uM pre-0.2 uM post-0.2 uM

Day 3

Day 7

Figure 2. Oxostephanine inhibits the formation and growth of OVCAR-8 spheroids. (A) Spheroid formation in the presence of the compounds. (B) The spheroid
volume was reduced following incubation with the compounds. (C) The growth of tumor spheroids was prevented by the two types of treatment: The addition
of the compound at the spheroid preparation (pre) and after spheroid formation (post). The days were counted from the time of transferring the spheroid from
the hanging drop to the agar plates (day 1, etc.). (D) The morphology of spheroids of cells treated under the two conditions mentioned above. Pre, compounds
were added at the time of spheroid preparation; post, compounds were added and maintained in the medium for spheroid growth in the agar plate. Scale bars,

100 pm. "P<0.05 and “P<0.01, vs. control. Oxo, oxostephanine; VX, VX-680.

expression of Aurora B was decreased following incubation
with oxostephanine in OVCAR-8 cells (Fig. 3C).

To determine the effects of oxostephanine on the localiza-
tion of Aurora B kinase, HeLa cells stably expressing Aurora
kinase B-GFP were used. Notably, the diffusion of Aurora B
was observed in both living and fixed HeLa cells (Fig. 4).
Furthermore, in mitotic cells treated with oxostephanine and
VX-680, Aurora B-GFP was observed on the entire chromo-
somes when the cells were at metaphase.

In summary, these data illustrated that the treatment of the
cells with oxostephanine affected the behavior of Aurora B

during the cell cycle in a similar manner to VX-680, but with
a lower efficiency.

Oxostephanine is selectively cytotoxic on different cell types.
The present study also selected three cell lines, including
human UC-MSCs, hUVECs and hFBs for the examination
of oxostephanine cytotoxicity. Firstly, the expression of
Aurora A and Aurora B kinase genes relative to the actin
gene control was examined in normal and cancer cells. The
results revealed that these genes were highly expressed
at the mRNA level, with the highest levels observed in
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Figure 3. The phosphorylation of histone H3 at serine 10 and the localization of Aurora B kinase were disrupted in OVCAR-8 cancer cells treated with
oxostephanine and VX-680. (A) H3S10ph (green) was suppressed in the presence of oxostephanine (5 M) and VX-680 (0.2 yM) for 15 h. In the case of
synchronization to the pro-metaphase, cells were pre-treated with paclitaxel (0.3 yg/ml) for 8 h, then incubated with the two substances as mentioned above.
(B) Aurora B was deconcentrated on the chromosomal centromeres following treatment with the substances. (C) The expression of Aurora A and Aurora B
was decreased at the mRNA level following treatment with oxostephanine and VX-680. "P<0.05, vs. control.

the hUVECs and OVCAR-8 cells, and the lowest in hFBs
(Fig. 5A).

Secondly, the cells were incubated with oxostephanine
for the analysis of cell death. Following 24 h of incubation
with oxostephanine, the death of hUVECs was observed
at the two highest concentrations. After 48 and 72 h, the
cell death number increased continuously in these wells
containing hUVECs. Similar results were detected in
UC-MSCs. On the other hand, in the wells of hFBs, no cell
death was observed (Fig. 5B). Additionally, the ICy, values
were consistent with these observations. The ICs, values from

the hUVECs were 7.9+0.6, 3.1+0.5 and 1.9+0.5 uM after 24,
48 and 72 h of incubation, respectively. However, the ICj,
values from the hFBs could not be determined after 24 and
48 h, but were 17.1+0.8 yM after 72 h of incubation. Notably,
the cytotoxicity effect of oxostephanine on UC-MSCs was
lower than that on hUVECs, but higher than that on hFBs,
with IC,, values at 48 and 72 h were 4.7+0.8 and 5.1+0.7 uM,
respectively (Fig. 5C). These data, as well as the results of
the mRNA levels indicated that the oxostephanine may be
more toxic to OVCAR-8 cancer cells and hUVECs, but less
on hFBs and UC-MSCs.
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Figure 4. Effects of oxostephanine and VX-680 on the expression of Aurora kinase B in mitotic cells. The Aurora B distribution was determined on living
HeLa cells stably expressing Aurora B-GFP and on fixed HeLa cells. Of note, in the control cells, this protein was located as bright dots on chromosomes at
the metaphase; in treated cells, the protein was diffused in the whole chromosomes, particularly in VX-680-treated cells.
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Figure 5. Oxostephanine is selectively cytotoxic to different cell types. (A) mRNA expression of Aurora A and Aurora B kinase in normal and cancer cell lines.
(B) Proliferation of hUVECs and hFBs treated with various concentrations of oxostephanine after 24, 48 and 72 h of incubation. (C) Dose-response growth
inhibition curve for oxostephanine in the three cell types. hUVECs, human umbilical vein endothelial cells; hFB, human dermal fibroblasts.

Oxostephanine reduces colony formation and growth
factor secretion by hUVECs and hFBs. The effects of
Oxostephanine on the capacity of endothelial progenitor

cells and fibroblast precursor cells to form colonies were
then examined. As shown in Fig. 6A, both the number of
colonies and the density of cells/colonies were reduced in
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Figure 6. Oxostephanine reduces the colony formation and growth factor secretion by hUVECs and hFBs. (A) Images of CFU-Fs (hFBs) and CFU-ECs
(hUVECsS) and cell morphology in each type of CFU. CFUs were reduced in both the number of CFU and the number of cells per CFU. (i and iii) Macroscopic
images of hFBs and hUVECs culture plates, respectively, following Giemsa staining; (ii and iv) microscopic of a single stained colony in hFBs and hUVECs,
respectively. Scale bars, 200 uM. (B) The colony formation ability of hUVECs and hFBs treated with the indicated concentrations of oxostephanine. (C) The
secretion of three types of growth factors (VEGF-A, HGF and FGF-2) in the presence of oxostephanine at various concentrations. “P<0.05, “P<0.01 and
“"P<0.001, vs. control. hUVECs, human umbilical vein endothelial cells; hFB, human dermal fibroblasts; CFU, colony-forming units.
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Figure 7. Oxostephanine inhibits the migration of hUVECs and hFBs. (A) Images of cell migration toward the gap in the presence of oxostephanine at the
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presented as the mean = SD. "P<0.05 and “"P<0.001. hUVECSs, human umbilical vein endothelial cells; hFB, human dermal fibroblasts.

the treated wells compared to the controls. The numbers of
CFU-ECs and CFU-Fs were significantly decreased with the
two highest concentrations (25 and 5 pM) (P<0.01). Colony
formation was also disrupted with the lower concentra-
tions of oxostephanine, with a smaller number of colonies
compared to the control in hUVECs (P<0.05) (Fig. 6B, left
panel. In addition, the inhibitory effects of oxostephanine on
colony formation were more prominent in hUVECs than in
hFBs, with a smaller number of CFUs relative to the control
(%) in the endothelial cells compared to that in the fibroblasts
(P<0.05) (Fig. 6B, right panel).

Three types of growth factors, including VEGF-A,
FGF-2 and HGF, were measured in the cell culture medium
after treating the cells with oxostephanine at 1 and 5 yM.
The data indicated that the secretion of these proteins was
differed between the cell types. In the controls, both the
hUVECs and hFBs secreted HGF with values of 4.5, and
1,333+243.2 pug/ml, respectively (Fig. 6C). Additionally, both
the hFbs and hUVECs produced VEGF-A into the medium at
a concentration of around ~1,270 pg/ml. The hUVECs secreted
a high amount of FGF-2 (2,285.8+240.1 pg/m). Following
incubation with oxostephanine, the capacity of growth factor
secretion by the cells was consistent with the control regarding
the factor component that only hUVECsS could secrete all three
factors (VEGF-A, HGF and FGF-2) and hFBs secreted only
VEGF-A and HGF. However, the amount of all tested growth
factors decreased (P<0.05), apart from VEGF-A secreted by
hUVEC:s treated with 5 uM oxostephanine (Fig. 6C). These
results demonstrated that oxostephanine affected the secretion
of growth factors by cells.

Oxostephanine inhibits the migration of hUVECs and hFBs.
Fibroblast and endothelial cell migration is a critical step in
the wound healing and angiogenesis processes (32). Thus,
in the present study, a wound healing assay was performed
to examine the capacity of oxostephanine to regulate the
migration of endothelial cells and fibroblasts. In the control
group, both hUVECs and hFBs expressed their ability to
migrate to close the gap at a more rapid rate; the hUVECs
exhibited a greater migratory ability (covering 100% of the
wound after 24 h) compared to the hFBs (covering 46.1% of
the wound after 24 h) (Fig. 7). When the cells were treated
with oxostephanine, a significant decrease in the migration of
hUVECs and hFBs were observed (P<0.05; Fig. 7). As regards
the hUVECs, the percentage of the wound covered by cells
treated with oxostephanine at the concentrations of 25 and
5 uM was ~11% compared to 100% of that in the control group
after 24 h, which indicated that the compound inhibited the
migration of hUVECs >10-fold (Fig. 7). This inhibitory effect
was less prominent in hFBs at the two highest concentrations
(5.7-fold decrease at 25 uM and 3.2-fold decrease at 5 uM at
48 h). However, at the concentration of 1 yM, the compound
exerted more prominent inhibitory effects on the migration
of hFBs than that of hUVECs. These results demonstrated
that oxostephanine significantly inhibited the migration of
hUVECs and hFBs.

Oxostephanine suppresses angiogenesis in vitro. The effect of
oxostephanine on the angiogenesis of hUVECs was examined
using tube formation assay. As shown in Fig. 8A, the hUVECs
formed a capillary-like network on the Matrigel, with the
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Figure 8. Effect of osxostephanine on the tube formation assay of hUVECs. (A) Representative images and (B) quantification of the tube formation when
seeding hUVECSs on Matrigel in the presence of the test compounds. (C) Tube formation capacity relative to the control (%) of hUVECS incubated with
oxostephanine. Experiments were repeated in triplicate and data are presented as the mean + SD. "P<0.05 and “P<0.01.

highest number of total tube lengths and tube branching
points after 10 h. By contrast, the tube-formation capacity
significantly decreased when the cells were treated with 5 yuM
oxostephanine (P<0.05) (Fig. 8B). The total tube length, tube
branching, tube segments and the number of junctions were
729+2.1, 62.5+£8.4, 36.4+7.2, and 52.1+5.6%, respectively,
compared to the control group. The majority of hUVECs clus-
tered, and very few tube-like structures were observed. When
the cells were treated with 1 M oxostephanine, the percentage
of total tube length, branching, segments, and number of junc-
tions reached 80.8+10, 76.2+12, 52.7+12.2, and 70.3+12.3%,
respectively, compared to the control (Fig. 8C). These findings
suggested that oxostephanine suppressed angiogenesis in vitro.

Discussion

The crucial role of Aurora kinases, particularly Aurora A
and B, in cell division, as well as the overexpression of these
kinases in a wide range of cancers, renders them a potential
target in cancer treatment (18). Oxostephanine extracted from
the Stephania plant was first reported by Makarasen et al (21)
for its activity in inhibiting the growth of a variety of cancer
cell lines. The present study first aimed to characterize
oxostephanine, extracted from S. dielsiana leaves in Vietnam,
as a novel Aurora inhibitor by comparing the real-time

effects of this substance on cancer cells to those of VX-680,
a well-known Aurora kinase inhibitor (33). An ovarian cancer
cell line (OVCAR-8), was used to examine the effects of
oxostephanine, since Aurora kinase has been reported to be
overexpressed in epithelial ovarian cancer, in addition to two
recent clinical trials that have used Aurora kinase inhibitors to
treat ovarian cancer (34-36). In the present study, the analysis
using the xCelligence system revealed similar responses of
the OVCAR-8 cells to both compounds (oxostephanine and
VX-680) in real-time growth dose-response curves, cell popu-
lation doubling time and cellular size change.

Of note, at low tested concentrations of oxostephanine
(<5 uM) and VX-680 (1 uM), the cells became aneuploidy
with an increase in their size, but not in their number. Previous
research has indicated that when Aurora kinase activity is
inhibited, the mitotic SAC is activated, which leads to mitotic
arrest. However, this SAC could be overridden, which causes
the mitotic slippage of cells in the presence of Aurora kinase
inhibitors. This phenomenon eventually led to cells becoming
aneuploidy or apoptotic (37). In the present study, OVCAR-8
cells treated with oxostephanine and VX-680 at low concentra-
tions expressed enlarged and lobed nuclei. Moreover, as shown
by immunofluorescence assay, both compounds downregu-
lated the phosphorylation of protein histone H3 at serine 10 in
cancer cells. These data are consistent with those of the study
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by Knockleby et al (23), demonstrating that oxostephanine
inhibited H3S10ph in HeLa cells (23). As the phosphorylation
of histone H3 at serine 10 is considered a marker of activated
Aurora B kinase (7,8), hence oxostephanine could prevent the
function of this kinase.

Previous studies have indicated that the activity of
Aurora B is associated with auto-phosphorylation and centro-
mere distribution (5,23). Under normal conditions, Aurora B
must concentrate at the kinetochore to phosphorylate some
proteins in the conserved outer kinetochore KNL1/Mis12
complex/Ndc80 complex (KMN) network, which plays a role
in the kinetochore-microtubule attachment (4-6). The present
study demonstrated that oxostephanine affected the normal
localization of Aurora B kinase; thus, it may inhibit the
auto-phosphorylation activity of this enzyme. In the presence
of oxostephanine and VX-680, Aurora B diffused to all chro-
mosome arms and in the cytoplasm. This phenomenon ocurred
in all fixed and living OVCAR-8 and HeL a cells. By observing
living HeLa cells that express Aurora B-GFP, it was noted
that the cells that have chromosomes with diffused Aurora B
remained longer in metaphase and eventually became aneu-
ploidy. This phenomenon of Aurora B has been mentioned
with the other inhibitors (24,25). This could be explained by
the fact that Aurora B did not concentrate at the kinetochore,
leading to an effect on the correct attachment of the chromo-
some to the microtubule and subsequently activating the SAC,
consequently leading to mitotic slippage, as discussed above.
Moreover, oxostephanine decreased the expression of both
Aurora A and Aurora B at the mRNA level as did VX-680. The
reduction in the levels of these proteins contributed to defects
in cell division functions. Taken together, these data demon-
strated that oxostephanine was an Aurora kinase inhibitor,
and this compound was cytotoxic to OVCAR-8 cells in both
monolayer culture and tumor spheroids. It is worth noting that
Knockleby er al (23) indicated the effect of Oxostephanine on
both Aurora A and Aurora B in the kinase assay. The present
study first focused on Aurora B in OVCAR-8 cells. In future
studies, the authors aim to continue to test the effects of
oxostephanine on Aurora A kinase in cell culture.

Cancer-associated mesenchymal stem cells and fibroblasts
have been proven to facilitate tumor progression. Recent
research has revealed the function of mesenchymal stem
cells in glioblastoma resistant to Aurora kinase inhibitor,
leading to the recurrence of tumors (38). In acute myeloid
leukemia (AML), one mechanism of mesenchymal stem cells
used to protect leukemic cells from chemotherapeutic agents
is activating Aurora A by increasing IL-6 secretion (39).In a
co-culture system, fibroblasts have been shown to induce the
upregulation of Aurora A in non-small cell lung carcinoma
to protect the cancer cells from gefitinib treatment (40,41).
Fibroblasts can be activated by Aurora B through Wilms
tumor 1 signaling, leading to an induction of fibrogenesis (42).
Moreover, the downregulation of Aurora B stimulates
cellular senescence in hFBs (43). Aurora kinase and stromal
cells exert synergistic effects on the development of cancer
cells. Moreover, angiogenesis is necessary for the progres-
sion of tumors (44). Hence, in the present study examined the
effects of oxostephanine on four cell types (UC-MSCs, hFBs,
hUVECs and OVCAR-8). Firstly, it was found that all tested
cells highly expressed Aurora A and B, with the highest

expression level observed in OVCAR-8 cells and hUVECs,
followed by UC-MSCs, and finally hFBs. Accordingly, the
IC,, values of oxostephanine in these cell lines were the
lowest in the OVCAR-8 cells and hUVECs, higher in the
MSCs, and highest in the hFBs. Moreover, the reduction in
the colony-forming units indicated that oxostephanine could
inhibit the proliferation of endothelial progenitor cells and
fibroblasts. One limitation of the present study was that the
presentation of colonies needed improvement as the location
of the closely clustered colonies could not be seen. However,
the number of colonies could still be counted. At the concen-
tration of 5 yM, oxostephanine significantly inhibited the
colony formation of hUVECs; however, the colony-forming
inhibitory effect was less prominent in hFBs (~30% CFUs).
Additionally, in the wound healing assay, oxostephanine also
exerted a more prominent inhibitory effect on the migration
of hUVECs than hFBs. These results demonstrated the selec-
tive activity of oxostephanine toward hUVECs. The targeting
of the compound to different cell types may result from the
expression of Aurora kinase in these cells. Higher levels of
Aurora kinase are associated with a more prominent effect
of oxostephanine on the cells. Apart from cell growth, the
function of hUVECs in angiogenesis was also disrupted
by oxostephanine. These cells could not successfully form
tubes in Matrigel in the presence of 5 uM oxostephanine.
The anti-angiogenic effect of Aurora kinase inhibitors has
been previously reported (13) through their involvement in a
signaling pathway that enhances angiogenesis (45) and stabi-
lizes N-Myc, which is a well-known oncogene (46,47). These
results indicate that oxostephanine functions as a suppressor
of angiogenesis.

Furthermore, the data indicated that oxostephanine
decreased the production of VEGF-A, HGF and FGF-2, which
functions in the proliferation, migration and tube formation
processes (48-51), by both hUVECs and hFBs. Notably, in the
present study, in hUVECs, the mRNA expression of VEGF-A
in cells treated with oxostephanine was not considerably
altered; however, the expression of FGF-2 was significantly
decreased compared to the control. This activity of oxostepha-
nine differed from VX-680, which has been shown to inhibit
VEGF-A expression (13). Nonetheless, the decrease in the
levels of FGF-2 and HFG was sufficient to inhibit the growth
and function of hUVECs.

Of note, the effects of oxostephanine one growth factor
secretion by cells have not yet been clarified. In addition, the
involvement of Aurora kinases in angiogenesis have not yet been
elucidated. However, it can be hypothesized that Aurora kinase
inhibitors, such as oxostephanine, are cytotoxic toward ovarian
cancer cells and endothelial cells, which leads to the inhibition
of tumor angiogenesis. Furthermore, even though this compound
was less cytotoxic to the other stromal cells such as hFBs and
UC-MSCs, it prevented the cell functions that can result in
stromal cells being inefficient in supporting tumor growth.
This hypothesis was encouraged by a published study on the
antitumor activity of the methanol fractional extraction from
S. dielsiana roots on Swiss mice bearing Sarcoma-180 tumors,
which reported a 4-fold decrease in tumor volume in the treated
mine (52). It is necessary to examine the effects of oxostephanine
in vivo using animal models transplanted with human tumor
cells. The authors aim to perform such experiments in the future.
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In conclusion, the findings of the present study indicate
that oxostephanine is a potential Aurora kinase inhibitor. It
inhibited the proliferation of ovarian cancer OVCAR-8 cells
and multicellular tumor spheroids. Moreover, oxostephanine
exhibited selective cytotoxicity to normal cells by inducing a
high expression of Aurora kinase A and B. Furthermore, this
compound downregulated the expression of growth factors,
prevented the migration of hUVECs and hFBs, and reduced
tube formation. However, further studies are required for
oxostephanine to be developed as an anticancer drug. This
compound needs to be tested on other ovarian cancer cell
lines, particularly primary cell lines, to confirm its effects on
ovarian cancer. In addition, the expression of Aurora A and B
in different cell types needs to be quantified using effective
methods, such as western blot analysis, in order to deter-
mine to the association of Aurora kinase expression and the
effects of oxostephanine. More importantly, in the long term,
experiments using in vivo tumor models need be performed to
confirm the efficiency of oxostephanine.
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ABSTRACT

Phytochemical studies of the stems and leaves of Stephania dielsiana Y.C.Wu yielded two new
aporphine alkaloids (1 and 5), along with six known alkaloids (2—4 and 6-8). Their structures
were characterised based on analyses of spectroscopic data, including one- and two-
dimensional nuclear magnetic resonance (NMR) spectroscopy and high-resolution electrospray
ionisation mass spectrometry (HR-ESI-MS). The cytotoxic activities of the isolated compounds
against a small panel of tumour cell lines were assessed by MTT assay. Interestingly, compound
2 exhibited particularly strong cytotoxic activities against HepG2, MCF7 and OVCARS cancer
cell lines, with ICso values of 3.20 £0.18, 3.10 £ 0.06 and 3.40 =0.007 puM, respectively.
Furthermore, molecular docking simulations were carried out to explore the interactions and
binding mechanisms of the most active compound (compound 2) with proteins. So that, this
study demonstrated that aporphine alkaloids from S. dielsiana could be promising as candidates

for the development of new anti-cancer drugs.

Keyword: Stephania dielsiana Y.C.Wu, Menispermaceae, Aporphine alkaloids, Cytotoxicity



1. Introduction

According to the World Health Organization, cancer and cardiovascular disease are the two
major causes of mortality worldwide. An overview summarised cancer incidence and mortality
rates by sex and age in 2020, for 38 cancer sites in 185 nations and territories worldwide (Ferlay
et al. 2021). Numerous disorders, including allergies, oxidative stress, chronic inflammation,
cardiovascular diseases and disorders that promote aberrant cell growth, are linked to cancer
(Khansari et al. 2009). Although there are a variety of treatment options for cancer, including
surgery, chemotherapy and radiotherapy, there is a great deal of research interest in more
affordable options using natural ingredients to both prevent and treat cancer (Li et al. 2022,
Vinh et al. 2020). Therefore, identification of novel therapeutic components in folk medicines
is crucial in the battle against cancer (Duyen et al. 2022, Thang Hoang et al. 2021).

Alkaloids are a large class of organic molecules containing at least one nitrogen atom that exist
naturally in both plants and marine organisms. Alkaloids have diverse pharmacological
properties, including anti-inflammatory, anticancer, antibacterial and antioxidant properties (L1
et al. 2022). Numerous alkaloids have been identified and used in traditional and modern
medicine, or have served as the basis for new drug development (e.g. morphine and other opium
alkaloids found in opium poppies) (Matos et al. 2022). In addition, berberine, an alkaloid
derived from the Berberis genus, has historically been employed in Ayurvedic, Chinese and
Middle Eastern folk medicines for its effects against a range of pathogens, including bacteria,
viruses, fungi, protozoa and helminths (Kong et al. 2022).

The Menispermaceae plant family, which contains the genus Stephania Lour., is a
significant source of medicinal plants (Deng et al. 2011). The alkaloids from this genus are
divided into six main groups: hasubanan, aporphine, proaporphine, protoberberine,
bisbenzylisoquinoline and morphinandienone (Zhou et al. 2018).

From Stephania dielsiana Y.C.Wu, which is one species of the genus, twenty seven
alkaloids were isolated and annouced, such as: sinoacutin, stephanin, ayuthianin,
dehydrostephanin, cephamorphinanin, aknadinin, liriodenin, sinomenin, L-
tetrahydropalmatin, (-) corydalmin, oxocrebanin, nor-canelillin, crebanin,
dehydrocrebanin, stesakin, isolaurelin, oxoputerin, (+)-O-methylbulbocapnin, 8-
demethyldehydrocrebanin, vireakin, dehydroisolaurelin, sukhodianin, crebanin N-oxid,

va dehydroroemerin, oxostephanin, palmatin, thailandin.

Especially, alkaloids from Stephania dielsiana Y.C.Wu exhibited diverse
pharmacological effects, such as cytotoxic, anticancer, anthelmintic and antimicrobial activities
(Knockleby et al. 2020, Zhou et al. 2018). As part of an ongoing effort to discover bioactive

components from herbal medicine as possible anticancer treatments (Tuan Anh et al. 2021,
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Vinh et al. 2019a, Vinh et al. 2019b, Vinh et al. 2020), we describe the structure, extraction,
and isolation of two new aporphine alkaloids (1 and 5), along with six known alkaloids (2—4
and 6-8), from the leaves of S. dielsiana. The anticancer properties of isolated compounds were
also evaluated by the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide (MTT)
protocol using the HepG2, MCF7 and OVCARS human cancer cell lines. The results showed
that compound 2 exhibited particularly strong cytotoxic activities against HepG2, MCF7 and
OVCARS cancer cell lines, with ICso values of 3.20 + 0.18, 3.10 + 0.06 and 3.40 = 0.007 uM,
respectively. Furthermore, molecular docking simulations of active compounds were performed
to further support our in vitro findings.

2. Results and discussion

2.1. Structure and identification of new compounds

Dried stems and leaves of S. dielsiana (7.0 kg) were extracted with 95% MeOH (15 L x3 times)
at ambient temperature. MeOH residue was produced after the solvent evaporated under
reduced pressure (680 g).

Utilising several chromatographic separation methods, two new alkaloids, stedieltines A-B (1
and 5), and six known alkaloids (oxostephanine (2), oxocrebanine (3), oxostephanosine (4),
aristolactam (6) (Achari et al. 1984), crebanine (7) and dehydrocrebanine (8) (Thien et al.
2018)) were purified from the ethylacetate (EtOAc) fraction. Spectroscopic techniques clearly
revealed their structures by comparison with previously published data.

Stedieltine A (1) was obtained as a yellowish amorphous powder. It showed a positive reaction
to Dragendorff’s reagent, indicating that it was an alkaloid. Its molecular formula, C19HisNOe,
with an index of hydrogen deficiency of 13, was defined based on a protonated molecular ion
at m/z 354.0979 [M + HJ" (caled Ci19Hi6NOs*, 354.0977) using high-resolution electrospray
ionisation mass spectrometry (HRESIMS) (Fig. S9), and from the '*C nuclear magnetic
resonance (NMR) data. Analysis of the 'H NMR and 'H-'H COSY spectra (Table S1, Fig S3)
revealed the presence of deshielded aromatic proton signals [on 7.00 (1H, dd, J= 8.0, 1.0 Hz,
H-9), 6.81 (1H, t, J= 8.0 Hz, H-10) and 6.67 (1H, dd, J = 8.0, 1.0 Hz, H-11)] characteristizing
of an aporphine moiety. A pair of AB doublets [ox 7.81 (1H, d, J= 5.5 Hz, H-4) and 8.28 (1H,
d, J=5.5 Hz, H-5)] were characteristic signals of H-4 and H-5 oxoaporphine derivatives. In
addition, two methoxy groups [du 3.14 (3H, s, 7-OCH3) and 3.83 (3H, s, 8-OCH3)], and one
isolated aromatic singlet at o 7.44 (1H, s), were attributed to H-3, while the singlet at oy 6.14
(2H, s, H-12) was consistent with two hydrogens of a methylenedioxy group in the 'H NMR
spectrum. The 3C NMR spectra revealed 19 carbon signals, including 15 aromatic carbons, 1
aromatic O-methyl group [dc 55.9 (8-OMe)], and 1 methylenedioxy [oc 101.9 (C-12)], and a

methoxy group [dc 51.2 (7-OCH3)] from one ester [oc 167.0 (C = O)] were also observed.
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The above data suggested that 1 has an aporphine skeleton and is structurally similar to
oxostephanine (2) (Thien et al. 2018), differing only in terms of the replacement of the ketone
at C-7 in 2 by a methoxycarbonyl [(du 3.14/6c 51.2, (OCH3) and oc 167.0 (-COO-)]. This was
supported by the present of a methoxy signal at dn 3.14 (3H, s,7- OCH3), correlation from Jn
3.14 to oc 167.0 (C-7). An hydroxyl group has been revealed by the chemical signal at dc 145.0
(C-7a), interpreted for an oxygenated aromatic carbon. Additonally, an oxygenated hydrogen
signal was demonstrated by a boarden signal on 'H-NMR spectrum at 8.60 ppm in 1. The
Heteronuclear Multiple Quantum Correlation (HMQC) data revealed the correlations beetween
on 7.44 (s, H-3) and oc 102.1 (C-3); ou 7.81 (d, J=5.5, H-4) and Jc 121.9 (C-4); ou 8.28 (d, J=
5.5, H-5) and dc 139.9 (C-5); ou 7.00 (dd, J=8.0, 1.0, H-9) and dc 111.8 (C-9); Jn 6.81 (t, J=8.0,
H-10) and oc 118.1 (C-10); ou 6.67 (dd, J=8.0, 1.0, H-11) and oc 123.7 (C-11); 6u 6.11 (s, H-
12) and oc 101.9 (C-12); on 3.14 (s, 3H, 7-OCH3) and dc 51.2 (C-OCH3); The Heteronuclear
Multiple Bond Correlation (HMBC) data showed correlations: from Jn 6.14 (H-12) to dc 150.0
(C-1), 147.5 (C-2); from ou 7.44 (H-3) to oc 150.0 (C-1), 147.5 (C-2), 135.5 (C-3a), 121.9 (C-
4), and 121.1 (C-6b); ou 7.81 (H-4) to oc 102.1 (C-3), 135.5 (C-3a), 139.9 (C-5), and 121.1 (C-
6b); ou 8.28 (H-5) to dc 135.5 (C-3a), 121.9 (C-4), and 150.2 (C-6a); ou 6.67 (H-11) to oc 112.7
(C-11b), 145.0 (C-7a), and 111.8 (C-9); ou 3.83 (8-OCH3) to dc 147.5 (C-8); du 7.00 (H-9) to
0cl45.0 (C-7a), 147.5 (C-8) and 123.7 (C-11) (Figure 2 and S5, S7) further suggested the
existence of an aporphine skeleton. The planar structure of 1 was fully assigned and further
confirmed by detailed analysis of its two-dimensional NMR spectrums including HMQC,
HMBC, 'H-"H COSY (COrrelated SpectroscopY) (Fig. S6) and NOESY (Nuclear Overhauser
Effect Spectroscopy) (Fig. S8). Based on its structure, 1 was characterised as a new aporphine
alkaloid, named Stedieltine A.

Stedieltine B (5) was obtained as a brown solid, and the molecular formula Ci7H13NOs was
determined by HRESIMS from the protonated molecular ion observed at m/z 294.0766 [M +
H]* (caled C17H1sNOs*, 294.0766). In the 'H NMR spectrum of 5, the aromatic hydrogen
signals at on 6.95 (1H, dd, /= 8.0, 1.0 Hz, H-9), 7.10 (1H, t, /= 8.0 Hz, H-10) and 7.74 (1H,
dd, J=8.0, 1.0 Hz, H-11) indicated the existence of a 1,2,3-substituted benzene moiety. Three
signals of aromatic singlet hydrogens at on 6.91 (1H, s, H-3), ou 7.06 (1H, d, /= 5.5 Hz, H-4)
and 7.82 (1H, d, J= 5.5 Hz, H-5), as well as the HMBC correlations from H-3 (Ju 6.91) to C-
1 (6c 140.8), C-2 (oc 152.7) C-3a (éc 137.3) and C-6b (oc 112.2); H-4 to C-3 (Jc 101.2), C-3a
(0c 137.3), C-5 (6c 140.2) and C-6b (dc 112.2); and H-5 to C-3a (dc 137.3), C-4 (6c 115.7) and
C-6a (oc 157.3), revealed the existence of one pentasubstituted and tetrasubstituted benzene
moiety. In addition, a singlet downfield hydrogen signal at Ju 6.20 (2H, s, 1-OCH20-2)
indicated the presence of a methylenedioxy moiety, and a methoxy group at C-8 by {du 3.93

5



(s; dc 56.3; -OCH3). The '3C NMR and HSQC spectra of 5 indicated the occurrence of 17
carbons, including 1 sp? methylene, 15 sp? carbons and 1 methoxy group. The 15 sp? carbons
could be ascribed to the presence of one double bond and two benzene ring moieties that
accounted for 9 of the 12 degrees of unsaturation. The remaining three indices of hydrogen
deficiency were assigned to three additional ring systems in 5. The above spectroscopic data
analysis revealed that the structure of 5 resembled that of oxostephanine (2) . The difference
between S and oxostephanine (2) was revealed by comparing the NMR spectral data of 5 (Table
1) with that of oxostephanine, which showed that the carbonyl group at C-7 in oxostephanine
was replaced by a bond to an oxygen atom in 5. This assignment was confirmed by the chemical
shifts at oc 157.3 (C-6a) and 141.3 (C-7a) as well as by high-resolution electrospray ionisation
mass spectrometry (HR-ESI-MS) data. Additionally, HMQC has showed a signal between H-9
(0n 6.95) and C-9 (dc 113.1), that has meant for the lack of one -OCHj3 at position 9 in
comparing with oxostephanine. Thus, the structure of 5 was determined as shown in Figure 1.
The complete and unambiguous NMR assignments of oxostephanine (2), oxocrebanine (3),
oxostephanosine (4), aristolactam (6) (Achari et al. 1984), crebanine (7) and dehydrocrebanine
(8) (Thien et al. 2018) were accomplished by comparison of the spectroscopic data (NMR and
MS) with literature values.

2.2 Biological evaluation

The potential cytotoxicity of compounds 1-8 was examined using three human cancer cell lines:
HepG2, MCF7 and OVCARS (Tuan Anh et al. 2021). Compound 2 exhibited particularly strong
cytotoxic activities against HepG2, MCF7 and OVCARS cells, with ICso values of 3.20 = 0.18,
3.10 £ 0.06 and 3.40 £ 0.007 uM, respectively (Table 2). Other compounds showed weaker or
no significant cytotoxic effects on the human cancer cell lines.

Based on the potential cytotoxic effects of compound 2, a computational study was performed
to support the results of the in vitro experiment. The interaction and binding mechanism of
active compound 2 with proteins related to cancer were investigated by molecular docking
simulations. The results showed that compound 2 had good binding energies of —9.8, —8.0 and
—9.8 kcal/mol for HepG2 (PDB ID: 5SEQG), MCF7 (PDB ID: 3ERT) and OVCARS (PDB ID:
30G7), respectively (Figure 3). Furthermore, compound 2 exhibited a hydrogen bond with
TRP412 in the active site for HepG2 (PDB ID: 5SEQG). Therefore, compound 2 from S.
dielsiana 1s a potential candidate for the development of novel anticancer therapeutic agents.
Previously, alkaloids isolated from the genus Stephania were reported to show remarkable anti-
inflammatory, antinociceptive and anticancer activities (Deng et al. 2011, Knockleby et al.
2020). In this study, eight compounds (1-8), including two new aporphine alkaloids (1 and 5),

were identified in the methanol (MeOH) extract of S. dielsiana by combined column
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chromatography (CC). Compound 2 may have anticancer effects. Our results suggested that the
alkaloids in S. dielsiana might have potential for the treatment of cancer and related diseases.
3. Experimental

3.1. General experimental procedures

The 'H (500 MHz) and '3C NMR (125 MHz) spectra were recorded in deuterated solvents on
an AVANCE III HD 500 spectrometer (Bruker, Billerica, MA, USA), operating at 125 MHz
for 13C and 400 MHz for 'H. Chemical shifts are reported in ppm (J) and coupling constants (.J)
as Hz, relative to those of the solvent signal. Tetramethylsilane (TMS) was used as an internal
reference. HRESIMS data were acquired using a 6530 Accurate-Mass Q-TOF LC/MS system
(Agilent, Santa Clara, CA, USA). Medium-pressure liquid chromatography (MPLC)
was carried using a Biotage-Isolera One system (SE-751 03; Biotage, Uppsala, Sweden). CC
was performed using silica gel 65-250 or 230-400 mesh silica gel (Sorbent Technologies,
Atlanta, GA, USA), porous polymer gel (Diaion HP-20, 20—60 mesh; Mitsubishi Chemical,
Tokyo, Japan), Sephadex LH-20 (Supelco, Bellefonte, PA, USA), octadecyl silica (ODS, 50
um, COSMOSIL 140 C;3-OPN; Nacalai Tesque, Kyoto, Japan) and RP-18 (30-50 um,
YMC*GEL; Fuji Silysia Chemical, Kasugai, Japan). Analytical thin-layer chromatography
(TLC) was performed on precoated silica gel 60 Fass (1.05554.0001; Merck, Darmstadt,
Germany) and RP-18 Fas4s plates (1.15685.0001; Merck) and visualised under short wavelength
ultraviolet (254 nm) and long wavelength ultraviolet (365 nm). The isolated compounds were
visualised by spraying with 10% H>SO4 in water and then heating for 1.5-2 minutes. All
procedures were carried out with solvents purchased from commercial sources used without
further purification.

Cancer cell lines: HepG2, MCF7 and OVCARS cell lines were provided by
the American Type Culture Collection (ATCC), then stored in nitrogen liquid in Biology
Department, Natural Sciences Univeristy, Hanoi National University. The cells were grown in
Dulbecco’s modified Eagle’s medium (DMEM; Gibco; Thermo Fisher Scientific, Inc).

3.2. Identification of plant S. dielsiana

The study materials, which had harvested whole aerial parts from the first branch of trunk of
Stephania dielsiana, were collected in Ba Vi district, Hanoi, Vietnam, in October 2019 and a
voucher specimen (SD10/2019) was kept at the Department of Botany and Pharmacognosy,
Vietnam University of Traditional Medicine, Hanoi, Vietnam.

3.3. Extraction of plant and column chromatography isolation of S. dielsiana

The stems and leaves of S. dielsiana (7 kg) were extracted with 95% MeOH (3 x 15 liters, 3
days each) at room temperature. The extracts were concentrated in vacuo to give a MeOH

extract (680 g), which was suspended in H>O (2.5 liters) and adjusted to pH 3 with 10% HCL
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The acidic aqueous phase was filtered off. The filtrate was loaded onto ion-exchange resin,
eluted with 20% MeOH until the eluate became colourless to yield the nonalkaloid parts, and
then eluted with 2% NaOH in 65% MeOH solution (5% retention volume) to afford the crude
total alkaloids. The alkaloid-containing solution was acidified to pH 5 with 10% HCI and
partitioned with ethyl acetate (EtOAc) (3 x 2L) to afford the EtOAc extract (65 g).

The EtOAc-soluble portion was subjected to silica gel column chromatography (CC) eluted
with gradient systems of CH>Cl.-MeOH (100:0, 100:10, 100:30, 100:50, v/v). The eluted
fractions were pooled according to TLC analysis, yielding six major fractions (SDE.1-SDE.6).
The SDE.]1 fraction was separated by silica gel CC and eluted with n-hexane-acetone (10:1, v/v)
to afford 8 (8.8 mg). The SDE.3 fraction was subjected to silica gel CC and eluted with CH>Cl»-
acetone (80:1, v/v), using the same methodology as described above for the initial CC of the
alkaloid fraction. Subsequent preparative TLC was eluted with n-hexane-acetone (6:1, v/v) to
give compound 7 (5 mg). Compounds 1 (5.5 mg) and 4 (3.9 mg) were obtained from fraction
SDE.4 by silica gel CC (CH2Clr-acetone, 18:1) and further separated by RP-18 (MeOH-HO0,
1:2). Purification of SDE.6 over Sephadex LH-20 (100% MeOH), using this same methodology
followed by preparative TLC, and eluted with CH2Cl>-MeOH (20:1), yielded compounds 2 (8.6
mg), 3 (2.8 mg) and 5 (3.5 mg). Finally, compound 6 (2.3 mg) was separated from fraction
SDE.8 by chromatography on a Sephadex LH-20 column, using MeOH as the eluent, and
further isolated and purified by silica gel CC (CH2Cl>-MeOH (10:1).

Stedieltine A (1): yellowish amorphous powder (for 'H and '*C NMR spectroscopic data, see
Table S1); HR-ESI-MS m/z 354.0979 [M + H]" (calcd Ci19H16NOs", 354.0977).

Stedieltine B (5): brown solid (for "H and '3C NMR spectroscopic data, see Table S1); HR-ESI-
MS m/z 294.0766 [M + H]" (calcd C17H14NOs", 294.0766).

3.4. Cytotoxicity assay

The MTS assay. Cells HepG2, MCF7 and OVCARS were seeded at a concentration of 1 x 10°
cells/mL, 200 mL/well, into 96-well flat-bottomed tissue culture plates in eight replicates. The
MTS assay was carried out using the MTS Cell Proliferation Colorimetric Assay Kit
(BioVision, Inc., Milpitas, CA) following the manufacturer’s instruction. In brief, after the cells
were cultured with medium for 24 hours, then washed out and replaced with 200 puL fresh
warmed the culture medium before adding 20 pL of MTS reagent (3-(4,5-dimethylthiazol-2-
vl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium) into each well. The cells
were further incubated for 2—4 h at 37°C in standard culture conditions. Then the absorbance
was detected at 490 nm with a microplate reader. (Wang Y et al. 2020)

3.5. Molecular docking simulation



The docking study was carried out as described previously (Duyen et al. 2022). Briefly,
molecular docking studies were carried out using AutoDock Vina 1.1.2 to determine the binding
affinity and interaction of the most active compound (compound 2) with proteins related to
cancer, using protocols reported previously (Phong et al. 2022, Phong et al. 2021). The X-ray
crystallographic structures of proteins related to cancer, i.e. HepG2 (PDB ID: SEQG), MCF7
(PDB ID: 3ERT) and OVCARS (PDB ID: 30G7), were obtained from the RCSB Protein Data
Bank. Energy minimisation of the active compound was accomplished using Chem 3D Ultra
version 20. The molecular docking results were visualised using Discovery Studio 20.1
(Dassault Systemes Biovia, San Diego, CA, USA).
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- “Natural products are... for the treatment of cancer and related diseases.” This part is



not for this section.

EXPERIMENTAL:

- More details are needed for the experimental settings of your MS instrument.

- Please provide the geographical coordinates and the altitude of the collection site.
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comparisons with books, monographs or other? And who did it?
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CONCLUSIONS:

- This section is not present as requested by the Journal.

REFERENCES:
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