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PAT VAN PE

Viét Nam la quéc gia ndm trong vung khi hau nhiét déi gié mia néng am, ¢6 nguon
tai nguyén thyuc vat phong phti va da dang. Trong sy phat trién vé viéc két hop y hoc hién
dai véi y hoc ¢ truyén, dudi anh sang cua tri thirc va khoa hoc cdng nghé, rat nhiéu cay
thudc duoc nghién ctu vé thanh phan héa hoc, dé chirng minh co ché tac dung cua cac hoat
chat c6 tac dung, dé giai thich cho cong dung cta y hoc ¢ truyén, kinh nghiém dan gian,
cling nhu cung cap co s& khoa hoc cho viéc hién dai hoa cay thudc. Tuy nhién, van con rat
nhiéu cay thudc chua duoc nghién ciru vé thuc vat, thanh phﬁn héa hoc cling nhu chua
nghién ctru dy du vé tac dung sinh hoc.

Cay Vién chi ba sung co tén khoa hoc la Polygala karensium Kurz, thuoc ho Vién
chi (Polygalaceae), 1a cay thudc phan bd & mot s6 qudc gia Chau A nhu Viét Nam, Bhutan,
Trung Qudc...[1]. O nuéc ta, Vién chi ba sirng phan bo chii yéu ¢ viing nai ¢6 do cao trén
1000m nhu Sapa, Tam DPao...[2],[3].

Vién chi ba sing 1a cdy thude duoc str dung tir 1au trong y hoc ¢6 truyén va theo
kinh nghiém dan gian & ca Trung Qudc va Viét Nam. O Trung Qudc, ré va vé cay Vién chi
ba sirng duoc sir dung dé 1am thudc bo ting cuong sinh lyc, ting cudng tri nhd. Nguoi dan
toc vung Sapa ciing dung ré Vién chi ba siing chita cac bénh dau nhirc xwong khap, bdi bd
stc khoe va ting cudng tri nhé cho nguoi gia, ngudi dm 1au ngay. Mac du trén thuc té cay
thude duogc sir dung c6 tac dung tét hd trg chong suy giam tri nhg, tuy nhién cho dén nay
con it cac nghién ctru vé thanh phan hoa hoc va chua c6 nghién ctru tic dung chéng suy
giam tri nhd ciia loai Polygala karensium Kurz duoc cong b6 & ca Viét Nam va thé gidi.

Xuat phét tir thuc té trén, nghién ctu sinh lva chon dé tai “nghién ciru dic diém
thuc vat, thanh phan héa hec, tac dung cai thién tri nhé trén md hinh rudi gidm
chuyén gen hAPP ciia loai vién chi ba sirng (Polygala karensium Kurz) thu hai & Sa
Pa, Lao Cai” nham nghién ctru dic diém thuc vat, thanh phan héa hoc va mot sé tac dung
sinh hoc cua cdy Vién chi ba strng, tir d6 tao co so khoa hoc cho viéc giai thich cong dung
cua Vién chi ba strng trong y hoc ¢ truyén va dinh huéng cho viéc phét trién thudc tir duoc

liéu nay trong y hoc hién dai.



Dé tai duoc nghién ctru v&i cac muc tiéu sau:

1. Xdc dinh dwoc ddc diém thuce vat va tham dinh tén khoa hoc.

2. Xac dinh dwoc thanh phan héa hoc cia ré cdy Vién chi ba simg

3. Pdnh gid dwoc tac dung duroc Iy vé khd nang cdi thién tri nhé ngan han va hanh

Vi Vdn déng trén ruéi giam cua ré cay Vién chi ba sing.

Dé dat dugc muc tiéu trén, luan an tién hanh nhitng néi dung sau:

Nghién ciru vé thue vat

- Thu thap mau, mo ta dic diém hinh thai dé thAm dinh tén khoa hoc cua cay Vién
chi ba sung.

- Xac dinh céc dic diém vi hoc ciia ré cay Vién chi ba stng.

Nghién ciru vé héa hoc

- Pinh tinh cac nhom chat hitu co ¢6 trong ré cdy Vién chi ba simg.

- Chiét xuat, phan 1ap va xac dinh cdu triic cac chat phan lap duoc trong 1é cdy Vién
chi ba sung.

Nghién ciru vé tac dung sinh hoc

- Panh gia tac dung ciia cac phan doan cao chiét tir ré cdy Vién chi ba sing vé cai
thién kha nang di chuyén trén mo hinh van dong cua rudi gidm trudng thanh mang gen
bénh Alzheimer hAPP.

- Panh gia tac dung cta cac phan doan cao chiét tir ré cdy Vién chi ba sing vé cai
thién kha niang di chuyén trén mo hinh van dong cia au tring bac ba rudi gidm thanh
mang gen bénh Alzheimer hAPP.

- Panh gi4 tac dung ciia cac phan doan cao chiét tir ré ciy Vién chi ba sing vé kha
nang cai thién su suy giam tri nhé ngin han trén mo hinh dénh gi tri nhé ngan han cia

au trung bac ba rudi giam thanh mang gen bénh Alzheimer hAPP.



CHUONG 1: TONG QUAN

1.1. TONG QUAN VE THUC VAT HQC CUA CHI POLYGALA VA LOAI POLYGALA
KARENSIUM KURZ

1.1.Vai nét vé thuc vdt hoc cia chi Polygala trén thé gigi va Vigt Nam

Trén thé gigi

Chi Polygala:

Chi Polygala (chi Vién chi) thudc ho Polygalaceae (ho Vién chi) duoc Carl Linaeus
xé&c 1ap tir ndm 1753 [4]. Polygala 1 chi I6n nhat trong ho Polygalaceae. Theo hé théng
phan loai cua A. Jakhtajan thi ho Polygalaceae nam trong bo Pau (Fabales), phan 16p Hoa
hong (Rosidae), 16p Ngoc lan (Magnoliopsida) hay 14 16p Hai a4 mam (Dicotyledone), cua
nganh Ngoc lan (Magnoliophyta) hay la nganh Thuc vat hat kin (Angiospermae) trong gidi
Thuec vat (Plantae) [4], [5].

Pdc diém thyc vdt cua chi Polygala

Theo céac tai liéu [1], [5] ddc diém chi Polygala dugc mé ta nhu sau:

Cay thao hang nim hodc cdy bui, hiém khi cay leo. L4 don, moc so le, hiém khi dbi
nhau hodc vong xodn, c6 cudng 14; phién 14 mong, mép 14 nguyén, c6 16ng hoic khong.
Chum hoa tan cting, moc trong hodc ngoai nach 1a. Hoa ludng tinh, ddi xung 2 bén, ¢ 1 -
3 14 bac, c6 14 bac con. Pai 5, khong déu, xép thanh 2 vong; vong ngoai cing 1a 3 14 dai
nho, vong trong 1a 2 14 dai 16n hinh canh hoa. Trang 3, han lién phan dudi, mau trang/vang
hoic tim do, hinh thuyén hoic hinh mii bao quanh iy céc nhi. Nhi 8; chi nhi dinh nhau tao
thanh bao hinh long méang, hé phia trén; bao phan dinh gbc, gom 1 - 2 6 phén, niit doc hozc
ntt 15. C6 hodc khong c6 dia tuyén mat. Bau 2 6, mdi 6 mang 1 diy nodn dao hoic cong,
1 - 2 nim nhuy. Qua nang, ty md, thudong c6 canh. Hat 2, thudong mau den, hinh trirng hodc
hinh ném, c6 hodc khong c6 16ng, c6 mong hat.

Vé sé loai thuge chi Polygala trén thé gidi:

Hién chua co théng ké day du vé s loai thuoc chi Polygala. Theo hé thong
Cronquist, ho Polygalaceae dugc dat trong mot bd riéng ctia chinh nd vadi tén goi
Polygalales v&i ghi nhan sb loai thudc chi thuc vat nay ¢ khoang 500 loai [6]. Theo Chen
S.k; Ma Haiying; John A. N. Parnell (2008), trong Thuc vat chi Trung Quéc, tap 11, thi
chi Polygala trén thé giéi ciing c6 khoang 500 loai [1]. Theo Paiva JA ghi nhan c6 khoang
725 loai thudc chi Polygala [7]. Trang chuyén khao vé thuc vat The Plant List cong bé c6



khoang 1554 loai dugc xép vao chi Polygala. Trong d6 c6 654 loai duoc chip nhan tén
khoa hoc, 251 loai c6 tén déng danh. S& loai tén chua duoc chép nhén con nhiéu. Nhu vay,
c6 thé thay, chi Polygala 13 mot chi thuc vét 16n nhit cta ho Vién chi (Polygalacea) voi sb
lwong loai 16m trén thé gidi.

Phdn bé chi Polygala trén thé gisi

Phan bd rong réi gan nhu khip thé giéi, ngoai trir ving ven Bic cuc, Nam Cuc
va New Zealand. [1], [6]. C6 khoang 137 loai Polygala ¢ Mexico, Trung My va Bic An
Do. O Chau A, phan bd cac loai Polygala ciing da dang va khong déu giita cac qudc gia,
¢6 nuée ¢6 nhiéu loai nhu Trung Quéc c6 khoang 44 loai, v6i 21 loai dac hiru; c6 nudce
chi ¢6 6 loai nhu Pai Loan [1],[9],[10],[11],[12].

O Viét Nam

O Viét Nam, nguoi dau tién nghién ctu phan loai ho Vién chi — Polygalaceae 1a nha
thuc vat hoc nguoi Phap F. Gagnepain. Trong Fascicule 3 thudc Flore Générale de L’Indo
— Chine [13], theo Jame Premier chi Polygala ¢ toan Pong Duong ¢6 10 loai, trong do &
Viét Nam ghi nhan 8 loai va thir sau:

Polygala cardiocarpa Kurz: Bién Hoa.

P. tonkinensis Chodat: Ba Vi, Ninh Binh.

P. japonica Houtt: Ninh Binh.

P. brachystachya DC: Ninh Binh.

P. glometara Lour: Bic B, Nam Bo.

P. chinensis L.: Nam BJ.

P. ciliata Wight. var. laotica Gagnep: Bac Bo.

P. aurata Gagnep. var. macrostachya Gagnep: Ninh Binh.

Nhu vay, trong cong b [13] cia Gagnepain F., khi d6 chua ghi nhan duoc loai
Polygala karensium Kurz hay Polyaga tricornis Gagnep.

Nguoi thir hai nghién curu thyc vat ho Polygalaceae la Pham Hoang H6. Nam 2000,
trong quyén 11 bo “Cay co Viét Nam”, 6ng md ta tom tit & Vit Nam c6 26 loai thudc chi
Polygala. Luu y rang, ngoai 8 loai do Gagnepain F. cdng bé trude day, Pham Hoang Ho
d3 bd sung 18 loai nita; trong d6 co loai Kich nhil trang (Polygala karensium Kurz) ¢ hoa
mau tring, phan b ¢ ving cao 1500m ¢ tinh Phti Khanh cii, va loai Kich nhii ba stng
(Polygala tricornis Gagnep.) c6 hoa hong hay trang, phan b6 & ving nui cao Sapa, Lao
Cai, Tam Pao, Vinh Phu, Pa Lat, Lam Bong [2].



DPén nam 2003, khi tong hop va ra soat lai cac loai, dé bién soan “Danh muc c4c 0ai
thue vat Viét Nam” tap 2, d6i véi ho Polygalaceae, Nguyén Tién Ban di liét ké & Viét Nam
thuoc chi Polygala c6 24 loai va 4 tht. Tuong tw nhu Pham Hoang Ho (2000), Nguyén
Tién Ban van ghi nhan Polygala karensium Kurz va Polygala tricornis Gagnep 1a 2 loai
doc lap khac nhau [3].

Nhu vay xét v& mat thoi gian, sau nam 2008, theo quan diém hau hét cac nha thuc
vat trén thé gigi déu cho rang loai Kich nhil ba sing (Polygala tricornis Gagnep.) do F.
Gagnepain xac dinh vao nam 1909 chi la dong danh cua loai Kich nhil tring (Polygala
karensium Kurz). Hai cong trinh vé chi Polygala/ ho Polygalaceae cia Pham Hoang Ho
(2000) [2] va cua Nguyén Tién Ban (2003) [3] véi quan diém cho rang 2 loai Polygala
karensium Kurz va Polygala tricornis Gagnep. 1a 2 loai doc lap khac nhau déu xuét ban
truéc “Flora of China”, Vol. 11 (c6 ho Polygalaceae) duoc xuat ban nam 2008 [1]. Luu y
rang, tap thé tac gia bién soan ho Polygalaceae trong Thuc vat chi Trung Qudc, tap 11 bao
gom céc nha khoa hoc Trung Québc va My. Do bién soan sau, C4c tAc gia nay di thu thap
dugc céc thdng tin mai, nén ghi nhan loai Polygala karensium Kurz c6 mot s6 dong danh,
trong d6 co loai Polygala tricornis Gagnep.

Phan bé cia cac loai thuge chi Polygala ¢ Viét Nam

Tra ctru cac tai liéu, DS Tat Loi [8] m6 ta c6 7 loai Polygala ¢ Viét Nam, V& Vin
Chi [14] mé ta c6 13 loai Polygala va Pham Hoang Ho6 [2] mé ta cé 25 loai Polygala &
Viét Nam. Cac tai lidu trén cho rang, cac loai Polygala phéan bb ¢ nhiéu ving trai khap dat
nudc tir mién Trung, ving Tay Nguyén va mién Bac Viét Nam. Trong d6 hai khu vuc Sa
Pa, Lao Cai va Lam Ddng véi diéu kién riéng biét vé khi hau duoc ghi nhan co su ton tai
nhiéu loai Polygala nhat. Khu vuc Sa Pa, Lao Cai ghi nhan su ton tai caa 5 10di P, arillata,
P, aureocauda, P. saxicota, P. mariesii va 10di P. tatarinowii. Khu vuc Lam Dong ghi nhan
su ton tai cua 7 loai 1a P paniculata , P. persicariaefolia, P. sibirica, P. erioptera, P.
chinensis, P. arvensis va P. karensium. Phan bd cua céc loai thudc chi Polygala ¢ Viét
Nam duoc céc tai liéu [2], [3], [8], [14] ghi nhan cu thé nhu sau:

Loai P. arvensis phan bd & céc tinh Kon Tum, LAm fo)ng, Binh Thuan.

Loai P, ciliata phan b6 & Pong Nai.

Loai P, chinensis phan b6 & ving Ngoc Linh, Lam Dong (cic huyén Lang Biang,
bon Duong, Bao Ldc).

Loai P, crotalarioides phan bd ¢ ving rimg & nhiéu dia phuong.



Loai P, erioptera phan bd ¢ cac ving Thira Thién Hué, Ninh Thuan, Lim Dong.

Loai P. mariesii phan bb ¢ Vinh Phuc (Tam Dao), Lao Cai (Sa Pa).

Loai P. paniculata phan Gbb ¢ Lam Déng (Béo Loc, Di Linh, Lac Duong, Da Lat).

Loai P, persicariaefolia phan bd & cac tinh Lam Pong, Kon Tum, Ninh Thuan.

Loai P, sibirica phan bd & cac tinh Thai Nguyén, Ninh Binh, Thanh Héa, Lam Pong
(ba Lat, Bao Ldc).

1.2. Vai nét vé thuec vt hec loai Polygala karensium Kurz

Loai Polygala karensium Kurz c6 tén goi Viét Nam 1a Vién chi ba sung, kich nhii
ba sing, kich nhil tring hay gia ba kich. Trong s6 cac loai da biét thuoc chi Polygala, ho
Polygalaceae thi Polygala karensium sém duoc xac dinh va céng b bai nha thuc vat hoc
ngudi Ao — Kurz Wilhelm Sulpiz trén Journal of the Asiatic Society of Bengal, part 2, Nat.
Hist. 41(4):292, nim 1872 [15]. Loai Vién chi P. karensium Kurz nay ciing dugc dé cap
trong Flora of Thailand, Vol. 7 (3), nam 2001, vi 1 déng danh 1a Polygala tricornis
Gagnep[16]. Nam 2008, khi xuét ban Flora of China, VVol. 11 bang tiéng Anh & Trung Quéc
va M¥, Chen S.K va Cs(2008) c6 khang dinh, loai Polygala karensium Kurz ¢ Trung Quéc
cé thém mot thir nira l1a Polygala karensium Kurz var. obcordata [1].

Nhu vay, dé trong ddng vé bac phan loai, loai goc (Polygala karensium Kurz) nguoi
ta cd thé viét 1a Polygala karensium Kurz var. karensium [1]. Ciing trong tai liéu nay cac
tac gia ghi kém theo nhiéu déng danh cua loai Vién chi (Polygala karensium Kurz). D6 1a:

P. congesta Reder et E. H. Wilson.
P. floribunda Dunn.

P. lancilimba Merrill.

P. tricornis Gagnep.

V& phan loai, loai ndy thudc chi Polygala L., ho Vién chi (Polygalaceae), bo Dau
(Fabales), phan 16p Hoa hong (Rosidae), 16p Ngoc lan/l6p Hai 1a mam
(Magnoliopsida/Dicotyledones), nganh Ngoc lan/nganh Hat kin (Magnoliophyta/
Angiospermae), gidi Thuc vat (Phylla) [1], [5].

Diic diém thuc vit cia loai Polygala karensium Kurz

Tai lidu [14] mé ta cdy Vién chi ba sing Polygala karensium Kurz: ciy nho cao dén

1m, nhanh non khong 16ng. La c6 phién thon, dai 10cm hay hon, khong 1ong, cubng co

16ng ctrng. Chum hoa ngin; hoa tring hay hdng hong, cao 15-18mm; 14 dai nho, mau hdng,



xXo0an; méng 2-3 tua; nhi 8; bau khong 16ng. Qua nang dep, tron, cao 5,5mm, c6 canh; hat

2. Ra hoa vé mua xuan dén mua he.

Hinh 1.1. Hinh dnh cay Vién chi ba siing Polygala karensium Kurz
(anh chup tai Sa Pa, 2015)

Trang chuy@n khao vé thuc vat e.floras va tai liéu [1] mé ta cu thé cAy nhu sau: Vién
chi ba strng con duoc goi 1a “mi hua yuan zhi” (B4EE , phién &m : mi hua yuan zhi,

am Han Viét: mat hoa vién chi), cay bui cao 0,5-2 m. Canh non méng, c6 16ng to, sau nhan.
Cudng 14 dai 2-2,5 cm, nhén hodc ¢ 16ng ctng ngan; phién 14 mau xanh 14, dang méc hoic
dang méc hoi elip, hiém khi hinh elip, kich thudc 7-12 (-18) x 1,5-4 (-6) cm, c¢6 mang hoic
mong nhu gidy, xa truc nhin, gan truc c6 16ng cimg ngan, gan chinh hudéng vé truc, gn
bén gém 6 hodc 7 cap ndi nhau gan mép 14, gan nho khong ré rang, goc 14 nhon, hiém khi
tron, mép 14 nguyén, doi khi hoi gon song, dinh 14 nhon.

Chum hoa moc dau hodc nach, 4-5 cm, 10 cm khi ¢6 qua, co6 1ong to, sau nhan; 14
béc con hinh tam giac khoang 5 mm. Hoa day, 16n, 2-2,5 cm. Dai hoa 5 canh, khong déu,
dé rung khi no hoa; 3 canh ngoai nho, canh cao hon cup vao trong, kich thuéc khoang 4
mm, dinh t0; 2 canh trong cé hinh canh hoa giéng hinh trimg nguoc, kich thuéc khoang
16-19 x 5 mm, géc nhon, dinh tron. Trang hoa 3 canh, dinh dudi ¥, mau tring pha hong
tim, trong sudt. Canh bén thudn, 2-2,5 cm, dinh cut hoic tron, canh thia dang mil trum,
dinh c6 phan phu 2 b6 hoic 2-3 thily. Nhi 8, chi nhi dai 2-2.2 ¢m, dinh dudi %; bao phan
dang trimg. DBé hoa hinh khuyén. Bau nhuy dang tring, dudng kinh khoang 2 mm; voi
nhuy dai 1,7-1,8 cm, tir géc dén dinh ma rong dan va cong; nim nhuy hinh méi. Qua nang
hinh t& giac dén hinh thoi hoidc hinh tim nguoc, duong kinh 8-9 mm, gdc c6 dé va vét cua
bao hoa, dinh rong, c6 mau nhon, canh rong 1,5-2 mm va ndi go. Hat den, hinh tring,
duong kinh khoang 1,5 mm, ¢6 nét ré va 1éng to; mong hat thuong khdng cé thuy, ¢6 céanh,

trong mo va nho ra & dinh.



Mua hoa: thang 12 - 4. Mua qua: thang 3 - 7.
Phan bé cuia loai Polygala karensium Kurz

Theo céc tai lidu qubc té, loai Polygala karensium Kurz duoc tim thdy & mot sb
quéc gia Chau A nhu Bhutan, Myanmar, Thai Lan, Viét Nam, Trung Qudc... O Trung Qudc,
Vién chi ba stmg phan bd trén cac rimg md hodc rimg cdy bui trén suon ndi, dt rimg am
wdt, suon doc trén doi; do cao 1000 — 2500m & Quéang Tay, Tay Tang, Van Nam [1], [5].

Do céc tac tai liéu trong nudc trudc nam 2008 [2],[3],[8].[14] van phan tach
P.karensium va P.tricornis 1a 2 loai riéng biét, nén tra ctru vé phan bé cua loai Polygala
karensium Kurz theo cac tai liéu nay phai bao gom sy phan bé cua loai Polygala karensium
Kurz va loai Polygala tricornis Gagnep. Theo nguyén tic tra ctru ndy, cac diém phan b
cua Vién chi ba sirng bao gom Lao Cai (Sapa), Vinh Phuc (Tam Pao), Lam Pong (Pa Lat),
Lai Chau, Lang Son.
1.2. TONG QUAN VE THANH PHAN HOA HQC CHI POLYGALA VA LOAI
POLYGALA KARENSIUM KURZ
1.2.1. Thanh phan héa hec chi Polygala

Thanh phan hda hoc cac loai thudc chi Polygala géom nhiéu hop chat, thuoc nhiéu
nhém héa hoc, trong d6 xanthon, saponin, oligosaccharid 13 3 nhom c6 nhiéu hop chat
nhat. Ngoai ra con mot s6 hop chat thugc cac nhém khac [17].
1.2.1.1. Thanh phdn saponin

Saponin la thanh phan chuyén hda tha cap xuat hién nhiéu trong céc loai thugc chi
Polygala. Cac saponin da phan lap va xac dinh ciu trac tir cac loai thudc chi Polygala c6
phan aglycon chu yéu thudc khung olean.

D3 co khoang 123 hop chat saponin duoc phan lap tir chi Polygala. Tén cua cac
saponin da phan lap duoc trinh bay theo bang 1.1.

Bdng 1.1. Cdc saponin da phan ldp dwoc tir cac lodi thuge chi Polygala

TT | Tén hep chat Loai Bo phan | Tai liéu
1. | Polygalasaponin I-XIX (1-19) P. japonica T™MD [18],[19]
2. | Polygalasaponins XX-XXVII (20-27) | P. japonica | Ré TMD [20]
3. | Polygalasaponin XXV -XXXI|I P. japonica RéE [21]

(28-32) P.tenuifolia | RE [22]

P. amarelle Mo seo [46]

5 Polysalasaponin XXXI11-XLI P. fallax R§ [23],
"] (33-41) P.tenuifolia Ré [62]
6. | Polysalasaponin XLII-XLVI (42-46) |P.glomerata | Ré& [24]




7. | Polygalasaponin XLVII-LIII (47-53) | P. japonica Toan cay [25]
8. | Polygalasaponin D, E (54-55) P. japonica TMD [27]
9. | Polygalasaponin F (56) P. japonica Toan cay [28]
Polygalasaponin G, H, V (57-58) P. japonica Toan cay [29]
10. | Reiniosid A -F (59-63) P. reinii Ré [30]
11. | Onjisaponin A-G (64- 68) P. tenuifolia | R& [31].[32]
12. | Onjisaponin V-Z(69-73) , Vg(74) P. tenuifolia | R& [33]
13 | E-onjisaponin H (75) P. tenuifolia | R& [34]
14 | Z-onjisaponin H (76) P. tenuifolia | R& [34]
15. | Senegin 11 (77) P. glomerata | Ré [24]
16, | Z-segenin I, 11, 1V (78-80) P.sibirica Ré [35],
' P. senega Ré [36]
17. | Arilloside A-F (81-86) P. arillata Vo than [37],
P. aureocauda | R& [38]
18. | E-Senegasaponin A (87) P. senega Ré [36],[39]
19. | Z-Senegasaponin A (88) P. senega Ré [36],[39]
20. | E-Senegasaponin B (89) P. senega Ré [36],[39]
21. | Z-Senegasaponin B (90) P. senega Ré [36],[39]]
22. | E-Senesasaponin C (91) P. senega RE [36],[39]
23. | Z-Senegasaponin C (92) P. senega Ré [36],[39]
24. | 3-O-f-D-glucopyranosyl P. japonica Toan cay [40]
medicagenic acid 28-O-[$-D-
xylopyranosyl(1 —4)-[5- D-
apiofuranosyl(1 —3)-a-L-
rhamnopyranosyl (1 — 2)-4-D-
glucopyranosyl] este (93)
25. | 3-O--D-glucopyranosyl-2- P. japonica Toan cay [40]
oxoolean-12-ene-23,28-dioic acid
28-0O-[p-D-xylopyranosyl(1 —=4)-[p-
D-apiofuranosyl(1 —3)-a-L-
rhamnopyranosyl (1-2)-4-D-
glucopyranosyl] este (94)
26. | 3-O-f-D-glucopyranosyl bayogenin | P. japonica Toan cay [40]
28-O-{f-D-xylopyranosyl( 1 —»4)-o-
L-rhamnopyranosyl (1 —2)-4-D-
glucopyranosyl] este (95)
27. | Bayogenin 3-O-p-D-glucopyranosid | P. japonica Toan cay [40]
(96)
28. | 3-0O-p-D-glucopyranosyl P. flavescens | TMD [41]

medicagenic acid 28-O-{a-L-
rhamnopyranosyl-(1-2)-[-D-
apiofuranosyl-(1—-3)]-[4-O-acetyl]}-
S-D-fucopyranosyl este (97)




29. | 3-0O-p-D-glucopyranosyl P. flavescens | TMD [41]
preseneeenin 28-O-{f-D-
galactopyranosyl-(1—4)-4-D-
xylopyranosyl-(1—4)-a-L-
rhamnopyranosyl-(1—-2)-[-D-
glucopyranosyl-(1—-3)]-[4-O-
acetyl]}-p-D-fucopyranosyl este (98)
30. | 28-O-{-p-D-galactopyranosyl- P. flavescens | TMb [41]
(1—4)-p-D-xylopyranosyl-(1—-4)-a-
L- rhamnopyranosyl-(1—-2)-[-D-
glucopyranosyl-(1—-3)]}-B-D-
fucopyranosyl este (99)

31. | Tenuifoside A (100) P. tenuifolia | Ré [42]
3-0-p-D-glucopyranosyl
presenegenin 28-O-a-L-
arabinopyranosyl(1—3)-4-D-
xylopyranosyl(1—4)-[5-D-

32. apiofuranosyl(1—3)]-a-L- P. tenuifolia | Re [42]
rhamnopyranosyl( 1—2)-[a-L-
rhamnopyranosyl( 1—3)]-5-D-
fucopyranosyl este (101)
23 Tenuifolin (102) P.tenuifolia | Ré [43],
' P.senega Re [44]
34. | Sibiricasaponin A-E (103-107) P.sibirica TMD [45]
35. | Polygalasaponin A, B (108-109) P. japonica Toan cay [29]
Onjisaponin T, R, O, S, Pg, Gg, Fg, | P.tenuifolia Ré [33],[62]
36. | Og, Ng, J, L, Sg, Ug, Tg, Wg
(110-123)

Nhu véy, cho dén nay ¢ 123 hop chat saponin (1-123) da dwoc phan lap tir cac loai
thugc chi Polygala. Chi c6 4 hop chat c6 phan genin dang khung ursan (103-106), tic la
c4u tao khung gém 30 carbon ciu tao boi 6 nhém hemiterpen, ¢é sy xuat hién 1 nhém thé
vi tri C-20, va 1 nhom thé & vi tri C-19. Con lai 119 hop chat saponin c6 phan genin dang
khung olean, ttc 12 30 carbon cau tao béi 6 nhdm hemiterpen véi 2 nhém thé déu gan vao
vi tri C-30, tuy nhién c6 20 hop chat, gom céac Polygalasaponin I-X1X (1-19), va chat (108),
vi tri C-20 chi ¢6 1 nhém thé . Nhiéu hop chat vi tri C-27 khong phai nhém methyl nhu
thuong gap ma 1a nhém CH2OH hay CH3O (cac hop chét 42-46,66-68,77,80- 92,102)..

Ngoai ra, con nhiéu nghién ciru vé phan 1ap cac hop chat saponin tir cac loai thudc

chi Polygala.
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Hai loai thudc chi Polygala phan lap dugc nhiéu saponin nhat 1a loai P. tenuifolia
va loai P. japonica, chua thiy ¢ nghién ctru ndo cong bé phan lap duoc hop chét saponin
tu loai P. karensium.

Cac saponin phan lap duoc tir chi Polygala c6 nhiéu céu tric, trong d6 c6 mot s6
hop chat saponin cé cau truc khung giéng nhau duoc goi tén véi phan bt dau gibng nhau,
nhu mot s6 nhém saponin dudi day.

Céc Polygalasaponin: ddy 1a nhém saponin cuing tén goi tiép dau ngir véi sé luong
nhiéu chat nhat dugc phan lap tir cac loai thudc chi Polygala. Nam 1995, Zhang va Cs
[18],[19] phan lap dugc 19 chat saponin khung olean tir ré caa loai P. japonica cac hop
chat c6 clng cau trac khung, chi khac vé nhom thé ¢ cac vi tri R1-R6, vai cac nhom thé
nay déu trén cac phan duong glc ndi voi phan aglycon qua cac cau ndi O & vi tri C-3 va C-
28, dugc ky hiéu Polygalasaponin I-XIX. Sau d6 tur ré cua loai thuoc chi Polygala niuw P.
japonica, P. fallax, P. tenuifolia, P. glomerata,..., cAc nha khoa hoc da phan 1ap dugc cac
chat cd cau trac khung twong tu, chi khac vé cac nhdm thé déu goi 1a Polygalasaponin. Cho
dén nay tir cac loai thudc chi Polygala da phan 1ap dugc 50 chat Polygalasaponin dugc dat
tén phén biét theo chit cai La M4, goi 1a cac Polygalasaponin I- L (1-50). Pay déu la cac
chat c6 cau tric khung dang olenan, chi khac nhau nhom thé ¢ vi tri 3,4,27 va 28. Cac
Polygalasaponin sau nay phan lap duoc tén theo chir cai Latinh, gom cac Polygalasaponin
E-H, G, J, V. Hop chit tenuifolin (102), duoc tim thiy trong P. tenuifolia, P. senega, c6

c4u triic khung tuong tu ciing duoc coi 13 mot Polygalasaponin.

Hinh 1.2. Cdu trlc khung cua cac Polygalasaponin phan Idp tir chi Polygala

Cac hop chat reiniosid A-F (59-63) duoc Miyase va Cs phan lap duoc tir ré caa loai
P.reinii, day la 6 saponin c6 khung olean twong tu v&i khung cua cac Polygalasaponin [30].
Cac hop chét senegasaponin (87-92) dugc Yoshikama M va Cs phan lap tir ré cua loai P.

senega ¢ Nhat Ban va cac hop chét Z-segenin 11, 111, IV (78-80) duoc phan lap tir c4c loai
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P. glomerata va P. senega c6 cau tric khung twong tu, déu c6 nhom 4”-methoxycinamoyl
va 3”,4’-dimethoxycinamoyl [36],[39].

Nam hop chat sibiricasaponin duoc Song va Cs [45] phan 1ap tir phan trén mit cua
loai P. sibirica, trong dé cac sibiricasaponin A, B, C, D (103-106) 1a 4 hop chét saponin
phan lap duoc tir chi Polygala c6 phan genin khung ursan. Hop chét sibiricasaponin E
(107), c6 phan genin dang khung olenan, tuy nhién lai khac biét khi nhém CHz & vi tri C-

27 ¢6 cau hinh B, so vai cac hop chat thong thudng cé cau hinh a.

R1 R
103 - D- glucuronopyranose COOH
104 3- O- sulfo - Ara CHs
105 4- O- sulfo - Xyl CHs3

106 2- O-acetyl —Ara—3- 0O -sulfo- Ara CHs

COOR  107.R =Gla (1—~4)Xyl(1—~4)Rha(1—2)4-O- acetyl — [Api
HO (1—3)]Fuc

Glco” 7
COOH

Hinh 1.3. Cac hop chat sibiricasaponin
Chui thich: Ara: oo — L-arabinopyranose; Api: — D-apiofuranose; Fuc:B— D-fucopyranose;
Gla: B — D-glactopyrnose; Xyl: B-D-xylopyranose;

Trong tiéng Nhat Ban tir “onji” 1a tén dan gian thuong goi cta loai P. tenuifolia, do
d6 mot s6 hop chat saponin ¢ tén goi bit dau bang onjisaponin. Nhimg nim dau thap nién
80, Sakuma va Shoji [31], [32] phan lap duoc 5 triterpenoid saponin tir ré cua P. tenuifolia,
goi la onjisaponin A, B, va E-G (64-70). Nam 2006, Li va Cs [34] cong b phan lap duoc
6 triterpenoid saponin, ky hiéu onjisaponin V-W, Vg (71-76). Ngoai ra, cac tac gia con
phan lap duoc acylated presenegenin glycosid méi, gom (E)- va (Z)-onjisaponin H (77-
78). Cho t&i nay, di c6 29 chit onjisaponin dugc phan 1ap duoc chi Polygala gdm:
Onjisaponin (A, B, E, F, G, V,W, X, Vg, Y,Z T,R, 0O, S, Pg, Gg, Fg, Og, Ng, J,L, Sg,
Ug, Tg, Vg,Wg), E-onjisaponin H va Z-Onjisaponin H.
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Hinh 1.4. Cdu tric khung cua cac onjisaponin phan Idp tir chi Polygala
1.2.1.2. Thanh phén xanthon

Céc xanthon 13 thanh phan chuyén héa thir cip duoc phan 14p nhiéu trong cac loai

thudc chi Polygala. Thong ké tai liéu da tra ctru cho thiy c6 94 hop chat xanthon duogc

phan lap tir nhiéu loai thudc chi Polygala nhie P. tenuifolia, P. japonica, P. arillata, P

tricornis, P. vulgaris, P. glomerata, P. caudata... Phan 16n cac xanthon & chi Polygala dugc

tién hanh phan 1ap tir bd phan vo ré, ré, vo than, than. Cac xanthon da phan lap ton tai dudi

dang tu do va dang két hop. V& ciu tric, da sb cic xanthon ton tai dudi dang khung co ban.

hoc dugc trinh bay theo phu luc 2.2.

Céc xanthon phén 1ap duoc tir chi Polygala dugc 1iét ké theo bang 1.2., cau trac hoa

Bdng 1.2. Cdac xanthon da phdn ldp dwoc tur cac loai thugc chi Polygala

TT Tén hop chat Loai Bo phan | Tailiéu
1. | 1,3,7-trihydroxy-2,6- P. alpestris Toan cay [47]
dimethoxyxanthon (124)
2. | 1,3-dihydroxy-7- P. alpestris Toan cay [47],
methoxyxanthon (125) P. cyparissias TMD [48]
3. | |,7-dihydroxy-2,3- P. alpestris Toan cay [47],
dimethoxyxanthon (126) P. cyparissias Toan cay [48]
4. | 1,7-dihydroxy-3,4- P. alpestris Toan cay [47],
dimethoxyxanthon (127) P. japonica TMD [49]
5. | 2,3-methylendioxy-4,7- P. alpestris Toan cay [47]
dihydroxyxanthon (128)
6. | 1,7-dihydroxy-4-methoxy P. nyikensis Ré [50],
xanthon (129) P. karensium RéE [51]
7. | 1,3-dihydroxyxanthon (130) P. karensium Ré [51]
8. | 1,7-dimethoxyxanthon (131) P.wattersii Ré [52]
P. arillata RéE [53]
P.tenuifolia RéE [54]
9. | 3-hydroxy-1,2- P. arillala RéE [53],[55]
dimethoxyxanthon (132)
10. | 1,6,7-trihydroxy-2,3- P.wattersii RéE [52]
dimethoxyxanthon (133)
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11. | 1 -hydroxy-2,3- P. arillala Thén va [56]
dimethoxyxanthon (134) ré
12. | 1,2,3-trimethoxyxanthon (135) | P. arillala Thanvaré [56]
13. | I-hydroxy-2,3- P. arillala Thén va [56]
methylendioxyxanthon (136) ré
14. | 1,3,4-trimethoxyxanthon (137) | P. arillala Than va ré [56]
15. | Arillanin D (138) P.tricornis RéE [57]
P. arillala Toan cay [58]
16. | Arillanin E (139) P. arillala Toan cay [58]
17. | Polycaudosid A (140) P. caudata Ré [59]
18. | 2'-benzoylmangiferin (141) P. caudata Ré [59]
19. | 7-hydroxy-1-methoxyxanthon (142) P. caudata R& [59]
20. | 1,2,8-trihydroxyxanthon (143) | P. caudata RéE [59]
21. | Wubangzisid A,B (144,145) P. caudata RéE [59],[60]
22. | Wubangzisid C (146) P. caudata RéE [61]
23. | Neolancerin (147) P. caudata Ré [59]
24. | 2-hydroxy-1,6,7- P. caudata RéE [59]
trimethoxyxanthon (148)
25. | 1,4-dimethoxy-2,3- P. caudata Ré [59]
(methylendioxy)xanthon (149)
26. | 7-hydroxy-1,2- P. caudata RéE [59]
dimethoxyxanthon (150)
27. | 2,7-dihydroxy- 1- P. caudata Ré [59]
methoxyxanthon (151)
28. | Arillanin A (152) P. tenuifolia RéE [62],
P. arillata [58]
29. | 1,7- dihydroxyxanthon P. caudata Ré [63],
(Euxanthon) (153) P. karensium RéE [51],
P. telephioides Vo thén [64],
P.tenuifolia RéE [54]
30. | 1-methoxy-2,3- P. wattersii RéE [52],
(methylendioxy)xanthon (154), | P. karensium RéE [51],
P. caudata RéE [63]
31. | 1,6,8-trihydroxy-7-methoxy-2,3- | P. crotalarioides | Ré [65]
(methylendioxy)xanthon (155)
32. | 1,6-dihydroxy-7,8-dimethoxy-2,3- | P. crotalarioides | R& [65]
(methylendioxy)xanthon (156)
33. | I,7-dihydroxy-2,3- P. cyparissias Toan cay [48]
(methylendioxy)xanthon (157)
34. | 1,3,6,8-tetrahydroxy-2,7- P. cyparissias Toan cay [48]
dimethoxyxanthon (158)
35. | I,3,7-trihydroxy-2- P. cyparissias Toan cay [48]
methoxyxanthon (159)
36. | 1,3,6-trihydroxy-2,7- P. cyparissias Toan cay [48]

dimethoxyxanthon (160)
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37. | 1,3-dihydroxy-2- P. wattersii Ré [52]
methoxyxanthon (161) P. caudata RéE [63]
38. | Glomexanthon A-C (162-164) P. glomerata Toan cay [66]
39. | Polyhongkongenosid A, B P. hongkongensis | Toan cay [67]
(165,166)
40. | Mangiferin (167) P. hongkongensis | Toan cay [67]
41. | Guazijinxanthon (168) P. japonica T™MD [49]
42. | 1,3-dihydroxy-2,5,6,7- P. japonica Ré [68]
tetramethoxyxanthon (169)
43. | 3-hydroxy-1,2,5,6,7- P. japonica Ré [68]
pentamethoxyxanthon (170)
44. | 3,6-dihydroxy-1,2,7- P. japonica Ré [69]
trimethoxyxanthon (171)
45. | 3,7-dihydroxy-1,2- P. japonica RéE [69]
dimethoxyxanthon (172)
46. | 1,2,7-trihydroxy-3- P. japonica Ré [69]
methoxyxanthon (173)
47. | 4-methoxy-2,3- P. karensium Ré [51]
methylendioxyxanthon (174)
48 | 1,2-dimethoxy-4- P. karensium Ré [51]
hydroxyxanthon (175)
49. | 1,2,3,5-tetrahydroxyxanthon (176) | P. karensium Ré [51]
50. | 3,8-dihydroxy-1,2,6- P. japonica Ré [68]
trimethoxyxanthon (177)
51. | Tricornosid B-F (178-182) P. karensium RéE [57]
52. | 1-hydroxy-2, 3, 5- P. paniculata Toan cay [70]
trimethoxyxanthon (183)
53. | 1 -hydroxy-5-methoxy-2,3- P. paniculata Toan cay [70]
(methylendioxy)xanthon (184)
54. | I,5-dihydroxy-2,3- P. paniculata Toan cay [70]
dimethoxyxanthon (185)
55. | I-hydroxy-2,3,5- P. paniculata Toan cay [70]
trimethoxyxanthon (186)
56. | 1,7-dihydroxy-2,3,4- P. virgata RéE [71]
trimethoxyxanthon (187)
57. | 3-hydroxy-1,2,6,7,8- P. sibirica Toan cay [72]
pentamethoxy xanthon (188)
58. | 6-hydroxy-1,7- P. tenuifolia RéE [54]
dimethoxyxanthon (189)
59. | Polygalaxanthon I11-XI P. tenuifolia Ré,vo cay | [73],[74],
(190-198) P. sibirica RéE [75],
P. alpestris RéE [47],
P. cyparissias Toan cay [48],
P.karensium RéE [57],
P.hongkongensis | Ré [76]
60. | 7-O-methylmangiferin (199) P. tenuifolia Vo cay [74]
P.hongkongensis | Ré [76]
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61. | Lancerin (200) P. tenuifolia Vo cay [74]
62. | Sibiricoxanthon B (201) P. tenuifolia Vo cay [74],
P. sibirica RéE [75]
63. | 1,3-dihydroxy-2,4,7- P. vulgaris TMD [77]
trimethoxyxanthon (202)
64. | 7-chloro-1,2,3-trihydroxy-6 P. vulgaris T™D [77]
methoxyxanthon (203)
65. | Wattersiixanthon A-B (204-205) | P. wattersii RéE [78]
66. | 4,7-dihydroxy-2,3- P.alpestris Ré [47]
(methylendioxy)xanthon (206)
67. | 1,3,7-trihydroxyxanthon (207) P.karensium Ré [51],
(Gentisein) P.caudata RéE [63]
68. | 3,6-dihydroxy-1,2-dimethoxy P.karensium Ré [51]
xanthon (208)
69. | 1,2,3,6,7-pentamethoxyxanthon | P. sibirica RéE [35]
(209)
70. | 7-hydroxy-1-methoxyxanthon P.karensium RéE [51],
(210) P.caudata RéE [63]
71. | 3,4-dimethoxy-2- P.karensium Ré [51]
hydroxyxanthon (211)
72. | 6-hydroxy-1,2,3,7- P. sibirica RéE [35]
tetramethoxyxanthon (212)
73. | 1,3,7-trihydroxy-2- P. wattersii RéE [52],
methoxyxanthon (213) P. sibirica RéE [35],
P. cyparisias Toan cay [48]
74 | Onjixanthon I, 11 (214,215) P. sibirica Ré [35],
P. cyparisias Toan cay [48],
P. tenuifolia RéE [79]
76. | Sibiricaxanthon A-B (216-217) | P. sibirica RéE [75]

Nhu vay, trong cac hop chat xanthon da duoc phéan lap tir chi Polygala c6 70
xanthon ton tai dang khung co ban, 10 xanthon c6 nhém methylendixoxy va mét sé xanthon
c6 cAu tric dac biét.

Hinh 1.5. Cdu triic khung co bdn cia cac xanthon phan lap tir chi Polygala

Céac xanthon ¢6 céu tric dic biét co thé liét ké nhu sau

Ba glomexanthones A-C (162-164) duoc phan Iap tir phan doan cao chiét ethanol
cua toan cay P. glomerata [66] la cac xanthon c6 gan vong dihydrobenzofuran & dang trans
& vong B (vong ngoai cung bén phai trong cau trac khung co ban) va c6 gan nhom 2-

hydroxylmethyl-5-hydroxyl-pentanoic acid & phan duong.
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Hai hop chat sibiricaxanthon A-B (216-217) la cac xanthon ¢4 vi tri thé R2 tao thanh
cau ndi véi nguyén té O vong giira (vong C) khung co ban xanthon.

Hop chat (203) 1a hop chat xanthon duy nhat c6 gc Chloro gan & nhom thé (vi tri
C-7). Cac hop chét c6 tén arillanin, ngoai cac hop chat A,D,E (152,139,138), Wu Z va Cs
thudc vién thuc vat Con Minh, Trung Qudc [58] con cong bd phan lap dugc cac arillanin
B,C,E,F,G tir phan doan cao chiét con vé than loai P. arillata trén tap chi Duoc cua tinh

Van Nam.

162, R=H; 163, R=OMe

R
HO 0 S R, R1 R Rs R4
3 6
R, 20 | O R, 216 -Glc(1—6)Api H H OH
O\H,O

217 -Gle(1—2)Api H H OH

Hinh 1.6. Mét sé xanthon c6 cdu tric ddc biét phan ldp dwoc tir chi Polygala
1.2.1.3. Oligosaccharid va mgt sé thanh phan khac

Tén cac hop chat oligosaccharid da duoc phan 1ap tir cac loai thugc chi Polygala
dugc trinh bay theo bang 1.3.

Bang 1.3. CAc hop chdt oligosccharid dé phén Iap tir cac loai thuge chi Polygala

TT | Tén hep chat Loai Bo phan | Tai liéu
1. | Arillatose A-F (218-223) P. arillata RéE [80]
(6R, 7E, 9R)-9,13-dihydroxy- | P. sibirica Toan cay | [81]

4,7-megastigmadien-3-one-9-
O-[B-D-apiofurano-syl
(1-6)]- B -D-glucopyranosid

(224)
3. | Sibiricose A1-A7 (225-231) | P. arillata RéE [80],
P. sibirica RéE [35],
P. tenuifolia RéE [62],
Sibiricose A6 (230) P. karensium | Ré [82]
4. | Dalmaisiose A-P (232-247) | P. dalmaisiana | Ré [83]
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5. | Tenuifolisid C (248) P.glometara | Ré [24],
P.karensium | Ré [82],
P. tenuifolia RéE [62]

6. | Fallaxose A-E (249-253) P. fallax RéE [26]

7. | 1-O- (n-butyl-4-hydroxy-2- | P.tricornis RéE [51]
methylenbutaonat)- - D-
glycopynorose (254)

8. | p-D-(6-O-benzoyl) P. flavescens T™MD [41]
fructofuranosyl-(2—1)-[ -

D-glucopyranosyl-(1—3)]-
6-acetyl-a-D-glucopyranosid
(255)

9. | f-D-(6-O-benzoyl) P. flavescens TMD [41]
fructofuranosyl-(2—1)-[f-
D-glucopyranosyl-(1—3)]-
a-D-glucopyranosid (256)

10. | Glomeratose A-G (257-263) | P. glomerata Ré [84],
Glomeratose A (257) P.karensium Ré [82],
Glomeratose E (261) P. arillata Ré [80]

12. | Polygalajaponicose | (264) | P. japanica Ré [25]

13. | Reiniose A-J (265-274) P. reinii Ré [85],
Reiniose G (271) P. dalmaisiana | Ré& [83],

P.glomerata |Ré [84],
Reiniose D (268) P. fallax RéE [26]

14. | Senegose A-O (275-289) P. senega RéE [86],[87], [88]

15. | Telephioses A-C (290-292) | P. telephioides | Toan cay | [89]

16. | Polygalatenosid A-E (293-297) | P. tenuifolia RéE [90]

17. | Tenuifoliose A-F (298-303) | P. tenuifolia Ré [91]

18. | 3-0-3,4,5-trimethoxy P. tenuifolia Ré [92]
cinnamoyl-6'-O-(4
methoxybenzoyl)sucrose (304)

19. | Tenuifoliose Q (305) P. tenuifolia Vo than | [93]

20. | 3,6’ - Disinapoyl sucrose P. tenuifolia RéE [91],
(hop chat DISS) (306) P. arillata Toan cay | [58],[94]

P.karensium [82]

21. | Tenuifolisid A-D (307-310) | P. tenuifolia Ré [95],

P. sibirica Toan cay | [35]

22. | 3-O-(E)-feruloyl-6'-O-(E)- P. tenuifolia Ré [96],
sinapoylsucrose (311) P. arillata Toan cay | [58],[94]

23. | Tricornose A-L (312-323) P. tricornis RéE [82]

24. | Waterose A-J (324-332) P. watersii RéE [78]
p-D-[3-0-(3,4,5- P. tenuifolia RéE [92]

25. | trimethoxycinnamoyl)]-

furanosyl-a-D-[6-O-(4-
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methoxybenzoyl)]-

glucopyranosid (333)

6-0-benzoyl-3'-0-3,4,5- P.karensium RéE [82]
26. | trimethoxycinnamoylsucrose | (P.tricornis)

(334)
27. | 6-O-benzoylsucrose (335) P.karensium RéE [82]

4-0-benzoyl-3'-3,4,5- P.karensium RéE [82]
28. | trimethoxycinnamoylsucrose

(336)

6-0-benzoyl-3'-0O- P.karensium RéE [82]
29. | sinapoylsucrose (337)

Ngoai cac nhém trén, mot s6 hop chit khac da duoc phan 1ap tir cac loai thuoc chi
Polygala, dugc trinh bay ¢ bang 1.4, cu tric hda hoc cac hop chat nay duoc trinh bay

theo phu luc 2.4.
Bang 1.4. CAc hop chat khac da duwroc phan ldp tir cac loai thuge chi Polygala

TT | Tén hop chat Loai Bo phan | Tai liéu
Céc hgp chdt l1a ddn xudt ciia phenol
1 | Alestrin (338) P. alpestris Toancay | [97]
2 | Apestriose A (339) P. alpestrs Toancay |[97]
3 | Acid protocatechuic (340) P. arillata Than varé | [56]
4 | Liriodendrin (341) P. arillata Toancay | [58]
5 | Acid p-hydroxybenzoic (342) P. caudata RéE [59]
6 | Dalmaision A-D (343-346) P. dalmaisiana Ré [102]
7 | Polygalolid A-B (347-348) P. fallax Ré va vo | [103]
than
8 | 4’-demethyldeoxypodophyllotoxin P. macradenia Toan cdy | [119]
349
9 gg’éso’-)dimethoxy-l,l’-biphenyl-4-o| P. vulgaris Toancay |[77]
10 I(\/Ietr)1yl sinapat (351) P. vulgaris Toancay |[77]
11 | Acid sinapic (352) P.karensium RéE [121]
Céc hgp chdt thugc nhém tannin
12 | Acid gallic (353) P. arillata Than varé | [56]
13 | Acid 3,4,5-trimethoxycinnamic | P. tenuifolia Ré [116], [117]
(354) P sibirica Ré [35]
Céc hep chat cau truc sterol va acid beo
14 | Acid cerotic (355) P. arillata Toancay | [58]
15 | Stigmasterol (356) P. caudata RéE [59]
16 | Stigmasterol 3-O-4-D- P. caudata Ré [59]
glucopyranosid (357) P. arillata Toan cay
17 | Polygalacerebrosid (358) P. japonica T™MD [105]
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18 | a-spinasterol (359) P. sabulosa Toan cay | [110]
19 | Clionasterol (360) P. tenuifolia Than ré [115]
20 | Ethyl cholestan-22-enol (361) P. tenuifolia Than ré [115]
21 | 3-O-p-D-glucopyranosyl ethyl | P. tenuifolia Than ré [115]
cholestan-22-enol (362)
22 | Daucosterol (363) P. tenuifolia RéE [227]
P. japonica Toan cay | [228]
23 | Aralia cerebrosid (364) P .karensium RéE [121]
Céc hgp chdt thugc nhém coumarin
24 | Poligalen (365) P. boliviensis T™D [98]
25 | Hongkongenin (366) P.hongkongensis | Toan cay |[76]
26 | 6-methoxy-7-(prenyloxy) P. sabulosa Toan cay | [109]
coumarin (367)
27 | Scopoletin (368) P. sabulosa Toan cay | [110]
28 | Acetylscopoletin (369) P. sabulosa Toan cay | [110]
29 | Benzoylscopoletin (370) P.sabulosa Toan cay |[110]
30 | Polygalin H-I (371-372) P. sibirica Toancay |[111]
31 | 8-(1’,2’-epoxy-3’-methylbut-3’- P. paniculata Toan cay | [120]
enyl)-7-methoxycoumarin (373)
32 | 8-(1’-hydroxy-2’-ethoxy-3’- P. paniculata Toan cay | [120]
methylbut-3’-enyl)-7-
methoxycoumarin (374)
33 | 8-(1’-ethoxy-2’-hydroxy-3’- P. paniculata Toan cay | [120]
methylbut-3’-enyl)-7-
methoxycoumarin (375)
Céc hgp chdt thugc nhém flavonoid
34 | Dihydroquercetin (376) P. caudata RéE [59]
35 | Quercetin (377) P. caudata Ré [59],[99]
P.hongkongensis | Toan cay | [76]
36 | Eupalitin-3-O-8-D- galactosid (378) | P. chinensis Toan cay | [100]
37 | Ombuin-3- g -rutinosid (379) P. chinensis Toan cay |[101]
38 | Chinensinaphthol (380) P. chinensis Toan cay |[101]
39 | Chinensinaphihol methyl ether (381) | P. chinensis Toan cay |[101]
40 | Quercetin-3-0O-(5-0O-benzoyl)-p- P. flavescens TMD [41]
D-apiofuranosyl-(1—2)-O-[a-L-
rhamnopyranosyl-(1—6)]-4-D-
glucopyranosid (382)
41 | Quercetin-3-O-(5-O-sinapoyl)-p- | P. flavescens TMD [41]
D-apiofuranosyl-(1—2)-O-[a-L-
rhamnopyranosyl-(1—6)]-5-D-
glucopyranosid (383)
42 | Quercetin-3-0-(5-O-feruloyl)-f- P. flavescens T™MD [41]

D-apiofuranosyl-(1—2)-O-[a-L-
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rhamnopyranosyl-(1—6)]-5-D-
glucopyranosid (384)

43 | Quercetin-3-O-(5-O-p-coumaroyl)-s- | P. flavescens T™MD [41]
D-apiofuranosyl-(1—2)-O-[a-L-
rhamnopyranosyl-(1—6)]-5-D-
glucopyranosid (385)
44 | Astragalin (386) P.hongkongensis | Toan cay |[76]
45 | Rutin (387) P. flavescens T™D [41],
P.hongkongensis | Toan cay | [76],
P. paniculata Toancay | [70],
P. molluginifolia | Toan cay | [104]
46 | Kaempferol 7,4'-dimethyl ether P. japonica T™D [106]
(388)
47 | Rhamnetin (389) P. japonica T™MD [106]
48 | 3,5,7-trihydroxy-4'-methoxy- P. japonica T™MD [106]
flavon-3-O-$-D-galactopyranosid
(390)
49 | 3,5,3-trihydroxy-7,4'-dimethoxy- | P. japonica TMD [106]
flavon-3-O-$-D-galactopyranosid
(391)
50 | 3,5,3,4'-tetrahydroxy-7-methoxy- | P. japonica T™MD [106]
flavon-3-O-$-D-galactopyranosid
(392)
51 | 3,5,3"4'-tetrahydroxy-7-methoxy- | P. japonica TMD [106]
flavon-3-0O-$-D-glucopyranosid
(393)
52 | Polygalin A-C (394-396) P. japonica TMD [106]
53 | Kaempferol 3-gentiobiosid (397) | P. japonica La [107]
54 | Kaempferol (398) P. japonica La [107],
P.hongkongensis | Toan cdy | [76]
55 | Isorhamnetin (399) P.hongkongensis | Toan cay | [76],
P. japonica La [107]
56 | 5,3',4'-trihydroxy-6",6"- P. molluginifolia | Toan cay | [104]
dimethylpyrano
[2",3":7,6]isoflavon (400)
57 | Quercetin-3-O-B-D-apiofuranosyl- P. flavescens [41]
(1-2)-O-[a-L-rhamnopyranosyl-
(1—6)]-p-D-glucopyranosid (401)
58 | 5,7,4’-trihydroxy-6,8- P. virgata RéE [71]
dimethoxyisoflavon (402)
59 | 5,7-dihydroxy-6,8,4’- P. virgata RéE [71]
trimethoxyisoflavon (403)
60 | 5,7-dihydroxy-8,4’- P. virgata RéE [71]
dimethoxyisoflavon (404)
61 |5, 3'-dihydroxy-7,4'- P. sibirica RéE [35]

dimethoxyflavonol-3-O-4-D-
glucopyranosid (405)

21




62 | Rhamnetin 3-O-p-D- P. sibirica RéE [35]
glucopyranosid (406)
Céc hgp chat thugc nhém anthranoid
63 | Chrysophanol (407) P. japonica L& [107]
64 | Emodin (408) P. japonica La [107]
65 | Aloe-emodin (409) P. japonica La [107]
66 | Emodin 8-O-f-D-glucopyranosid (410) | P. japonica La [107]
67 | Trihydroxy anthraquinon (411) P. japonica La [107]
68 | Chrysoeriol (412) P. japonica L& [107]
69 | Protohypericin (413) P. sabulosa Toan cay | [109]
Cac hgp chdt c6 cdu tric benzophenon glycosid
70 | Telephenone A-C (414-416) P. telephioides Toancay |[112],
Telephenone D (417) RéE [122]
71 | Garcimangosone D (418) P.karensium, RéE [82],
P. telephioides Toancay |[112]
72 | Tenuiphenone A-D (419-422) P. tenuifolia Vo théan [113]
73 | Tricornosid A (423) P. karensium RéE [57]
74 | Glomeratide A-D (424-427) P. glomerata Toancay |[118]
75 | Arrilanin G (428) P. wattesii RéE [52],
P. karensium RéE [57],
P. glomerata RéE [118]
76 | Sibiriphenone A (429) P. sibirica RéE [35]
Céc hgp chdt khac
77 | Glyceryl palmitat (430) P. arillata Toan cdy | [58]
78 | 3p-hydroxy-5,6-epoxy-f-ionol-9- | P. flavescens TMD [41]
O-p-D-apiofuranosyl-(1—6)-p-D-
glucopyranosid (431)
79 | 4-methoxy-6-[14-methoxy-11,12- | P. sabulosa Toan cay | [108]
(methylendioxy)styryl] pyran-2-on
(432)
80 | 4-methoxy-6-[10,14-dimethoxy- P. sabulosa RéE va than | [108]
11,12-(methylendioxy)styryl]
pyran-2-on (433)
81 | 4-methoxy-6-[11,12- P. sabulosa Ré& va than | [108]
(methylendioxy)styryl]pyran-2-on
(434)
82 | 6-(11,12-dimethylstyryl)-4- P. sabulosa Ré& va than | [108]
methoxypyran-2-on (435)
83 | 4-methoxy-6-[dihydro-11,12- P. sabulosa Toan cay | [109]
(methylendioxy)styryl]pyran-2-on
(436)
84 | 4-methoxy-6-[dihydro-14- P. sabulosa Toan cay | [109]

methoxy-11,12-(methylendioxy)
styryl]pyran-2-on (437)
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85 | (S)-(+)-butyl-4-methylen-5-oxo- | P. karensium RéE [121]
pyrrolidin-2-carboxylat (438)

86 | (S)-(+)-methyl-4-methylen-5-oxo- | P. karensium RéE [121]
pyrrolidin-2-carboxylat (439)

87 | 5-(hydroxymethyl) furfural (440) | P.karensium RéE [121]

88 | (5-formylfuran-2-yl) methyl-4- | P. sibirica Ré [35],
hydroxy-2-methylenbutanoat P.karensium RéE [121]
(FMHM) (441)

Nhu vay, ngoai cac nhom xanthon, saponin va oligosacharid thi con c6 hon 100 hop
chat thuoc cac nhom chét khac (338-441) da dugc phan lap tir cac loai thudc chi Polygala.
Trong d6 flavonoid 12 nhém cé nhiéu hop chat nhat (31 chat). Nhiéu hop chét c6 cau tric
hoéa hoc thudc nhiéu nhém khac nhau da duoc phan 1ap tir chi Polygala nhu: coumarin (11
chat); anthranoid (23 chat); benzophenone glycosid (16 chat) va 12 chat thuoc nhém khac
nhu cerebroside, lignin,... C hop chat hiém gap nhu hop chat apha-ionone (431).

Tong két, cd khoang 450 cac hop chat di dwgc phan lap tir cac loai thudc chi
Polygala, cho thay chi Polygala 1a chi dugc nghién citu nhiéu vé phan tach cac hop chat.
Cac hop chat dugc chiét tach tir nhiéu bo phan cua céc loai thudc chi Polygala nhu ré, vé
than, 14, phan trén mit dat va toan cay.

1.2.2. Thanh phan héa hoc cia loai Polygala karensium Kurz

Viéc tra ctru cho thay, cho dén nay con it nghién ctru vé thanh phan hoa hoc cta loai
Polygala karensium Kurz hodc loai déng danh 1 Polygala tricornis Gapnep. Cac cong bo
cho thy thanh phan héa hoc ctia cdy Vién chi ba simg bao gdm xanthon, cic hop chét
glycosid, triterpenoid, flavonoid, acid hitu co, sterol, chit béo... Nhom hop chat saponin
hay gip trong cac loai Polygala, chua tim thiy trong cay Vién chi ba sing.

Céc hgp chdt xanthon

Niam 2005, Li J va Cs [57] phéan 1ap duoc 5 xanthon ciu trac O-glycosid tir ré cua
loai Vién chi ba strng, dit tén 1a tricornosid B-F (178-182) cung v&i xanthon di biét 1a
Polygalaxanthon V (1,3-dihydroxy-7-methoxyxanthon) (192). Céc tricornosid B-F cu thé
gém: Tricornosid B: 2-0-(6-0-R-L-rhamnopyranosyl)-f-D-glucopyranosyl-3,4-
dimethoxyxanthon = (178);  Tricornosid C:  3-O-(6-O--D-apiofuranosyl)-f-D-
glucopyranosyl-1-hydroxyxanthon (179); Tricornosid D: 3-0-(6-0-a-L-
rhamnopyranosyl)-S-D-glucopyranosyl-1-hydroxyxanthon (180); Tricornosid E: 5-O-4-D
glucopyranosyl-1,6-dihydroxy-7-methoxyxanthon (181); Tricornosid F : 7-O-(6-O-a-L-
arabinopyranosyl)-f- D glucopyranosyl-1-hydroxyxanthon (182).
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Nim 2010, Dao va Cs [51] phan 1ap duoc 10 xanthon tir ré ctia loai Vién chi ba
stmg, gdm 1,7-dihydroxy-4-methoxy xanthon (129); 1,3-dihydroxyxanthon (130); 1,7-
dihydroxyxanthon (153); 4-methoxy-2,3-methylendioxyxanthon (174); 1,2-dimethoxy-4-
hydroxyxanthon (175); 1,2,3,5-tetrahydroxyxanthon (176); 1,3,7-trihydroxyxanthon
(207); 3,6-dihydroxy-1,2-dimethoxyxanthon (208); 7-hydroxy-1-methoxyxanthon (210);
3,4-dimethoxy-2-hydroxy xanthon (211).

Céc hgp chat oligosaccharid

Nam 2005, Jun Li va Cs [82] phan 1ap dugc 12 chit oligosaccharid, ky hiéu
tricornose A-L (312-323) va 8 hop chit sucrose este tir 1& ctia loai Polygala karensium.

Trong d6, cac tricornose A,B (312-313) ¢6 cdu trizc gdm 2 duong glucose, 6 3 nhom
thé & cac vi tri 1,3,7. Cau tric cac chat con lai, tricornose C-L (314-323) gom 2 duong
glucose ndi véi 1 duong fructose, c6 4 nhom thé, trong d6 2 nhém thé nim & fructose, 2
nhom thé con lai gan véi 2 phan glucose tao thanh cau truc lién két bén. Cac nhom thé gdm
co acetyl (A); benzoyl (B); spinapoyl (C); feruloyl (D); 3,4,5- trimethoxycinmamoyl (E);
p-coumaroyl (F) ; Glc : D-glucopyranosid.

Tam hop chat sucrose este da duoc phan 1ap tir ré cua loai Polygala karensium, bao
gdm: sibiricose A6 (230), tenuifolisid C (248), glomeratose A (257), 3,6'-di-
sinapoylsucrose (306), 6-O-benzoyl-3'-0O-3,4,5-trimethoxycinnamoylsucrose(334),6-0-
benzoylsucrose (335), 4-O-benzoyl-3'-3,4,5-trimethoxycinnamoylsucrose (336), 6-O-
benzoyl-3'-O-sinapoylsucrose (337) [82].

Cac nhom hep chat khac

Trong mot cong bd khac ciing trong nam 2005, tir ré cua loai Polygala karensium, Li
va Cs thong bao tim dugc mot benzophenon O-glycosid méi dat tén 1a tricornosid A (423), co6
danh phap: 6-O-(2-O-p-D-apiofuranosyl)-S-D-glucopyranosyl-2,4-dihydroxybenzophenon.
Ngoai ra, cac tac gia con phan lap duoc hai benzophenol glycosid d4 biét 1a garcimangosone
D (418) va arrilanin G (428) [57].

Niam 2012, tir phan doan ethanol cta 1& loai P karensium, Jun Li va Cs [121] tiép
tuc phan 1ap dugc thém 2 chit méi 1a  (S)-(+)-butyl-4-methylen-5-oxo-pyrrolidin-2-
carboxylat (438) va FMHM (441); cing voi dong phan quang hoc (S)-(+)-methyl-4-
methylen-5-oxo-pyrrolidin-2-carboxylat (439) cta (438), v6i su thay thé nhém n-butyl
bang nhom methyl, diéu dang luu y, day 14 1an dau tién phan lap duge ddng phan nay trong

tu nhién, trudc d6 chat nay thu dugc théng qua con dudng tong hop héa hoc Ngoai ra, cac
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tac gia con phan 1ap dugc 3 chat da biét gdm: acid sinapic (352), aralia cerebrosid (364),
5-(hydroxymethyl) furfural (440).

Nhu vay, cho dén nay, tdng hop cac cong trinh da cong bd cho thiy da co 45 hop
chat da dugc phan lap duoc tir Polygala karensium Kurz, bao gém 16 hop chat xanthon
(178-182,192, 129, 130, 153, 174, 175, 176, 207, 208, 210, 211), 12 hop chat c6 cAu tric
oligosaccharid (312-323), 3 hop chat benzophenon O-glycosid (418, 423, 428), 8 hop chat
sucrose este (230, 248, 257, 306, 334, 335, 336, 337) va 6 hop chat thudc ciu tric khac
(352, 364, 438-441). CAu tric cac hop chit dd phan 14p tir loai Polygala karensium Kurz
dugc trinh bay theo bang 1.5. dudi day.

Bang 1.5. Cau tric mét sé hop chdt da phan Idp tir Vién chi ba sing

Céc hop chét xanthon

R; R R; R4 Rs Rs R~ Rg
178 H  Rha(1—6) OCH; OCH; H H H H
GlcO
179 OH H Api(1—6) H H H H H
GlcO
180 OH H Rha(1—6) H H H H H
GlcO
181 OH H H H GlcO OH OCH3 H
182 OH H H H H H Ara(l1—6) H
GlcO
192 OH H OH H H  Rha(l—2) OCH; H
GlcO
(0]
CIIL 1T
o 0
OCH;, 174
R, R» R3 R4 Rs Rs R;
129 OH H H OCH3 H H OH
130 OH H OH H H H H
153 OH H H H H OH OH
175 oC H3 OCH3 H OH H H H
176 OH OH OH H OH H H
207 OH H OH H H H OH
208 oC H3 OCH3 OH H H OH H
210 oC H3 H H H H H OH
211 H OH OCH3 OCH3 H H H
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Céc hop chat oligosaccharid

R;0 R,O Ri R, R; Ry
on° or°> Gle, 314 Tmc H H S

OR, OH OH 315 C H H Sin

5 HO OOO 316 Tmc C H Sin

o Gle, KOH 317 Tmc D H Sin

RO ORs  on 38 C H Glc Sin

OH  CH:OH HO— o 39 C C Glc Sin

Ri Ry Ry RCA F™ 320 Tme € Glc Sin

312 Tmc H Ac OR, CH,0H 321 Tme D Glc Sin
313 E Ac Bz 322 C D Glc Sin

323 C Cou Glc Sin

Céc hop chit nhom khéc
3 4 4 3 S
HNJKAA(CHz)mMe (ﬁ 5// \2 4 4
= OH RO AV O H 7 O ) OH
: OH 2N (O 23
G|CO\/\/\/(CH2)12M8 (@) H (e 1 e
364 438 441

1.3. TONG QUAN VE TAC DUNG CHONG SUY GIAM TRI NHO CUA MQOT SO
LOAI THUQC CHI POLYGALA VA TAC DUNG SINH HQC CUA LOAI POLYGALA
KARENSIUM KURZ.

Chi Polygala di dwoc nghién cau va chitng minh ¢6 nhiéu tac dung sinh hoc[17],
ndi bat 1a cac tac dung chdng viém va giam dau [53],[104],[107],[110], chdng oxy hoa
[63],[67],[76] va cac tac dung trén hé than kinh trung wong nhu an than, giam cing thang
[114],[115],[116],[117], chéng viém than kinh[121],[135],[136], chéng suy giam tri nho
[132],[133],[137],[139].

1.3.1. Vai nét vé tri nhé va hgi ching suy giam tri nhe

Tri nhé 1a kha nang lwu gitr théng tin vé moi trudng bén ngoai tic dong 1én co thé,
cling nhu cac phan tng xay ra trong co thé tai hién nhitng thong tin da dwoc luu giit hoic
nhitng kinh nghiém cii va sir dung chung trong linh vyc y thic hoac tap tinh.

Tri nhé lién quan dén qué trinh hoc tap, nhd d6 ma chung ta c6 duoc ky ning hoc

tap, k¥ ning lao dong va tiép thu duoc cac kién thuc khoa hoc. Ban chit cua tri nhé
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(memory) la qué trinh hoat dong than kinh Iap lai trén mot mach noron, luc dau dan truyén
cac xung dong cam gi4c tir ngoai vao trong trung tdm than kinh (dan truyén huéng tam)
sau d6 tré thanh con dudng mon vét nhé (memory traces). Khi ta nghi t6i thi c6 thé hoat
hoa duong mon do6 va co thé nhé lai duoc [123].

Hoi ching suy giam tri nhé 1a thuat ngit tong quat vé viéc mat tri nhd va cc kha
nang tu duy nghiém trong dén ndi giy trd ngai cho cudc sdng thudng ngay. Hoi ching suy
giam tri nh¢ thuong lién quan dén hoi chimg sa st tri tué. Theo wdc tinh, trén toan thé gidi
sO luong nguoi bi suy giam tri nhd 14 24 triéu trong nam 2005, udc tinh 1én dén 81 tricu
vao nam 2040 [124],[125].

Bénh Alzheimer chiém khoang 60% dén 80% trong cac nguyén nhan 1am suy giam
tri nhd. Ti 16 mic bénh Alzheimer ¢ Viét Nam khoang 5% dan sb trén 60 tudi va tang dan
theo thoi gian. Cac nguyén nhan khac gy ra suy giam tri nhé co thé ké dén nhu sa sut tri
tué ndo mach (Vascular dementia), sa sat tri tué thé Lewy (Dementia with Lewy bodies),
suy giam tri nhd do thoai hoa thuy tran - thai duong (Frontotemporal dementia) va suy
giam tri nhé dang hon hop [126],[127], [128], [129], [130].

Bénh Alzheimer va cac bénh khac giy suy gidm tri nhé ludn di kém véi mot khoan
ngan sach diéu tri khong 16 va mot ganh ning vé thé chat cling nhu tinh than 1én bénh nhan
va ngudi than cta ho [125],[128]. Chiang mat tri nhé nghiém trong thudng xuyén gay ra
c4c bién chimg nhu bat dong, rdi loan nuét va suy dinh dudng lam ting dang ké nguy co
mac cac bénh cap tinh nghiém trong, dac biét bénh nhidém tring phoi, tir d6 c6 thé gay ra
t vong. [126],[127].

Céc thudc diéu tri Alzheimer gdm cac thudc chinh la:

- Chat trc ché cholinestease nhu Cognex, Ericept, Exelon, Razadine.

- Chit d6i khéang trén receptor NMDA nhu Memantin.

- Céc chat tAc dung dinh dudng than kinh nhu Cerebrolysin.

- Chét tac dung trén protein Tau bénh Iy nhu Lithiumand valproate, methylthioninium
chlorid.

- Cai thién chuc ning ty thé nhu Latrepirdin.

Céc thudc nay déu cé gia thanh cao va nhiéu tac dung khong mong mudn. Vi vay,

nhu ciu nghién ctru phat trién thudc méi, dic biét cac san phérn co nguén géc duoc liéu

dé hd tro va diéu tri bénh Alzheimer 1a rat can thiét [125], [127], [131].
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1.3.2. Mgt sé nghién cizu vé tac dung chéng suy giam tri nhé ciza mét sé loai thugc chi Polygala

Tac dung cai thién tri nhé cua cac loai thudce chi Polygala di duoc loai ngudi biét
va sir dung tir rat 1au. Nam 2005, Liu WB [132] thong ké 75 don thudc c¢d phuong y hoc
cd truyén tir cac tridu dai Trung Qudc ¢ tac dung cai thién tri nhd, két qua hon 50% cac
don thudc c¢6 thanh phan 14 ré cta cac loai thudc chi Polygala. Mot s6 loai Polygala nhu
P. tenuifolia, P. sibirica, P. japonica. P. karensium duoc ghi chép c6 tac dung an than, ich
tri trong cac y van [132], [133], [134].

Niam 2004, Lee va Cs thdng béo, cao chiét methanol cua loai P. tenuifolia & nng
d6 0,05-5 pg/ml ¢ kha ning &c ché qué trinh chét té bao than kinh gay ra bai N-methyl-
D-aspartat (NMDA), wrc ché su giai phong glutamat va tc ché tang sinh ROS [135]. Pay
déu 1a nhiing yéu té gay ton hai té bao than kinh, c6 thé gay suy giam tri nhé. Cac nghién
clru twong ty Ve tac dung bao vé té bao than kinh, tir d6 co tic dung ting cudng kha ning
hoc tap cua céc loai thuoc chi Polygala dugc bao cao trong cac nghién ctru [33], [136].

Nam 2009, Xu XH va Cs [29] nghién curu tadc dung dugce 1y cua Polygalasaponin G
phan 1ap dugc tir Polygala japonica. Két qua cho thay Polygalasaponin G thic day sy phat
trién cua cac noron than kinh nuéi cay trén co chat Myelin ciing nhu trc ché su kich hoat
RhoA. Diéu nay goi y cho viéc sir dung hoat chat Polygalasaponin G trong hdi phuc t6n
thuong té bao than kinh ¢ dong vat c6 va, ting cudng hdi phuc tri nhé trong nhing trudng
hop suy giam tri nhé do ton thwong than kinh.

Nam 2009, Kim SH va Cs [107] phan lap dugc 5 anthraquinon va 4 flavonoid tur
Polygala japonica. Nghién ctru tic dung cta cac hop chat nay cho thay, ca 6 hop chat
chrysophanol, emodin, aloe-emodin, emodin 8-O-f-D-glucopyranosid, kaempferol va
chrysoeriol & nong d6 tir 1 dén 100 mM c6 tac dung e ché lipopolysaccharid tao thanh
nitric oxid (NO), mot nguyén nhan gay thodi héa than kinh.

Rét nhiéu bénh suy giam tri nhé, bénh AD va cac bénh than kinh khac hién nay lién
quan dén ton thuong nao do thiéu méau ndo cuc bo. Nio ton thuong do thiéu mau cuc bd
xay ra trong diéu kién luu luong méu bi gian doan bai hang loat yéu td, bao gdm ngimg
tim va ha huyét ap ning, tai nan gy mé va co thé gay cai chét.

Nghién ctru cuia Park va Cs nim 2006 [137] tim kiém kha ning ngin ngtra su thiéu
mau cuc bo trén nio tir lodi P. tenuifolia. Két qua cho thiy 2 phan doan chiét xuat ethanol
va n-butanol c6 tic dung ngin ngira su suy giam ndng do ATP trong nio, dong thoi trc ché
su ting ham lugng lactate va peroxid hoa lipid, tic 1a c6 thé lam giam nguy hai & ndo trong

qua trinh thi€u méu cuc bg, tai tudi mau va ngan ngura peroxid hoda lipid va bao ton sy
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chuyén hoa ning luong. Két qua ciing cho thay 2 phan doan nay co su thic day bao vé té
béo than kinh chéng lai tén thuong do thiéu mau cuc bd & ndo di duoc chirng minh trén
chudt Mongolian.

Niam 2003, Yabe va Cs nghién ctru vé vai trd cua P. tenuifolia trong bai thudc cb
phuong Ninjin — Yoei - To (Nhat Ban) dbi véi sy san sinh yéu t ting trudng than kinh
NGF (NGF: nerve growth factor) tir té bao hinh sao chudt nudi ciy di dugc kiém tra trong
ong nghiém [138]. Két qua cho thay cac thanh phan saponin chinh cta ré P. tenuifoli , cc
hop chit Onjisaponin A, B, E, F va G gy ting manh NGF. Nhing két qua nay cho thay
tiém ning cua cac onjisaponin trong P, tenuifolia trong diéu tri bénh nhan mac bénh AD.

Nim 2004, Ikeya Y va Cs [92] danh gi4 tic dung ctia hai hop chét chiét xuat tir r& P
tenuifolia 1a tenuifoliasid B va 3,6’-disinapoylsucrose, ciing véi cac phan doan dich chiét
MeOH, ether va phan doan EtOAc/MeOH (4/1) dbi véi tac dung cai thién hanh vi va nhan
thirc trén 3 loai md hinh thi nghiém gdm: M6 hinh gay thiéu oxy trén ndo chudt bang KCN
(potassium cyanid); M6 hinh gy t6n thuong chudt biang scopolamine; M6 hinh giy con run
trén chudt bang oxytremorin. Két qua nghién ctru cho thdy tenuifoliasid B va 3,6’-
disinapoylsucrose co tac dung bdo vé té bao ndo, cai thién nhan thirc trén ca 3 mo hinh thuc
nghiém. Nhom tic gia cho rang tic dung nay c6 lién quan dén sy ting cuong tiét acetylcholin.
Boi vi ca 2 chit tenuifoliasid B va 3,6’- disinapoylsucrose déu c6 gbe sinapoyl trong cu
trac, nén Ikeya Y du doan rang cac chét co ciu triic chira gdc sinapoyl c6 kha ning trc ché
KCN trong md hinh gay thiéu oxy huyét suy giam tri nhg trén dong vat. Do vay, nim 2007
Karakida F, Ikeya Y va Cs [139] chtrng minh acid sinapic @c ché tinh trang thiéu oxy do
KCN gay ra, trc ché tinh trang suy giam tri nhé do scopolamin gy ra va e ché suy giam
chtre ning van dong do thit dong mach canh hai bén gay thiéu oxy trén chudt thuc nghiém
gay ra. Vai tro cua acid sinapic con dugc lam 10 trong nghién ctru [ 140].

Niam 2008, Zhang va Cs [141] danh gi tac dung ctia tenuifolin, mot hop chat phan
1ap duoc tir nhiéu loai cua chi Polygala (chat 102) ddi véi cai thién viée hoc va nhé & chudt
gia va suy giam tri nhd trén mé cung chit Y. Két qua thuc nghiém cho thay, tenuifolin da
cai thién viéc hoc va nhd ¢ chudt gia va suy giam tri nhé, tac dong trén ba giai doan thu
nhén, cung ¢ va tai hién cua qué trinh nho.

Nam 2009, Jia H va Cs [43] tiép tuc nghién ciru sau hon vé co ché tic dung ting
cudng tri nhé cua tenuifolin. Két qua cho thay, hop chat nay ting cudng tri nhd, véi co ché

tac dung 1én hé cholinergic bang cach &rc ché su san sinh protein amyloid beta (Af) mot
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yéu to quan trong gy nén bénh Alzheimer. Ngoai ra, tenuifolin ciing c6 kha ning wrc ché
hoat dong phan giai f-secretase, nguyén nhan hinh thanh cic protein tién chit amyloid. Cu
thé, tenuifolin ¢ thé trc ché bai tiét AS trong cac té bao SH-SY5Y APP 695 thong qua trc
ché phén giai BACEI.

Trong nghién ctru mdi nhat vé tenuifolin, nim 2019 Wang L va Cs di lam 16 hon
co ché tenuifolin e ché su san sinh AS va co ché chdng viém than kinh cua tenuifolin. Cu
thé tenuifolin 1am giam A$25-35 gay viém trong té bao, 1am gidm cac mirc AB1-40 va AS1-
42 thong qua kich hoat BACE1 trong té bao SH-SY5Y. Tenuifolin diéu chinh qua trinh
autophagy thong qua con dudng AMPK / mTOR / ULK1. Cac két qua nghién ctru cho thay
trién vong cua tenuifolin trong diéu tri bénh Alzheimer [142].

Niam 2004, Chen va Cs [143] nghién ctru vé tac dung cia cao chiét nude tir ré P
tenuifolia. két qua cho thay cao chiét nuéc ctia P. tenuifolia c6 tac dung hdi phuc tri nhé
va r6i loan hanh vi trén chudt bi gay ton thuong tién dinh tai ngoai.

Nam 2009, Xue Wei va Cs [22] nghién ctu tac dung ctia Polygalasaponin XXXII
(PGS32), mot triterpenoid saponin chiét xuat tir P, teinuifolia. Két qua cho thdy PGS32 ¢6
tac dung (rc ché su suy giam nhan thirc & chudt do scopolamin gy ra. Hop chat nay dugc
cho 1a c6 kha nang cai thién tri nhé thong qua kich hoat mitogen protein kinase, kich hoat
cac yéu tb than kinh c6 ngudn gbc & ndo va ting cuong kha niang dan truyén xung dong
than kinh qua synap.

Két qua nghién ctru nam 2001 ctia Chung I W va Cs [144] con cho thay rang PGS32
con ¢o tac dung an than, ¢6 dic tinh ddi khang thu thé dopamin va serotonin.

Jia H va Cs con nghién ctru vé co ché tac dung cua Tenuigenin trong trc ché amyloid
S-protein (AS). Két qua nghién ctru cho thdy Tenuigenin trc ché su san sinh Af va APP
(C99) trong cac té bao u nguyén bao than kinh SH-SY5Y APP695) thong qua viéc trc ché
cac hoat dong phan giai protein cia BACE1 (B-secretase). Do d6 giéng nhu Tenuifolin,
Tenuigenin 13 hop chat ddy trién vong trong diéu tri chimg bénh Alzheimer [145].

Methylglyoxal 1a mét chat chuyén hoa ciia glucose. O bénh nhan tiéu duong ning,
nong do methylglyoxal trong huyét thanh ting cao din dén bién chung tén thuong té bao
than kinh & dbi hai ma. Do d6, methylglyoxal c6 lién quan dén cac bién ching bénh tiéu
duong nhu suy giam nhan thic. Nghién ctu [114] chiing minh tac dung cua Tenuigenin
chéng suy giam nhan thirc, suy giam tri nhé & bénh nhan tiéu duong do methylglyoxal gay

ra. Cy thé Tenuigenin giam cac loai oxy phan tng gy ting ra boi methylglyoxal. Ngoai
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ra, tenuigenin con e ché kich hoat caspase-3 va diéu chinh giam ty 1& Bcl-2 / Bax, ca hai
déu dugc gay ra boi methylglyoxal.

BT-11 13 mot dang cao kho chiét tir r& cua P, tenuifolia, Nghién ctru ctia cic nha
khoa hoc Han Quéc cho thdy BT-11 ¢6 tac dung bao vé than kinh va c6 tic dung ting cuong
tri nhé va nhan thire trong mo hinh mét tri nhé do scopolamin gy ra trén chudt. Co ché
tac dung ctia BT-11 do trc ché AChE, va bao vé té bao than kinh chdng lai Glu, Af va CT.
Cao chiét BT-11 d3d duoc ching minh trén 1dm sang c6 tac dung ting cudng chirc ning
nhan thirc, ting cudng tri nhé & ngudi cao tudi [146], [147], [148] . San pham dugc dua ra
thi truong dang thuc pham chitc niang phuc vu nhitng ngudi gia, mac bénh AD, PD, suy
giam tri nhd. Gan day, BT-11 dugc bao cao khong giy doc gen ¢ lidu thich hop va duoc
Cheol va Cs [149] danh gia cao chiét BT-11 c0 tac dung an toan ddi voi nguoi tir 9-19 tudi.

Naito va Cs trong nghién ctru twong tu [150], chang minh cao chiét P. tenuifolia c6
tac dung chdng viém than kinh trong mo hinh gy ton thuong than kinh bang Ap (25—
35). Sun va Lee tién hanh cac thir nghiém tac dung caa cao chiét P, tenuifolia & chudt gay
suy giam tri nhé bang scopolamin trong thir nghiém mé 16 tri nhd [140],[151]. Nghién ctru
ctia Chen va Kim cho thay cao chiét P, tenuifolia c6 tac dung hoi phuc té bao ving nio cta
chudt bi ton thuong [143],[152]. Nghién ctru cia Smriga va Cs cho thay tac dung tt chéng
suy giam tri nhd caia cac cao chiét gom 3 thanh phan 1a Polygala tenuifolia, Poria cocos,
Panax ginseng [153].

Céc nghién ctu [43],[114],[137],[141],[143], ciing déu chitng minh két qua chéng
viém than kinh, chdng suy giam tri nhé trén thuc nghiém cua céc loai thudc chi Polygala.
1.3.3. Tac dung sinh hgc cua loai Polygala karensium Kurz

Cho dén nay, c6 rat it nghién ctru vé tac dung sinh hoc ctia loai Vién chi ba simg
(Polygala karensium Kurz hoic cac dong danh nhu Polygala tricornis Gapnep., P.
congesta Reder et E. H. Wilson., P. floribunda Dunn., P. lancilimba Merrill., ) dugc cong
bd. Theo tra ctru, trong y hoc ¢c6 truyén Trung Quéc, ré cua loai Polygala karensium Kurz
c6 cong ning dinh tm an than, chu tri cac truong hop tam than bat an, hay hoang so, mat
ngu, hay quén, co thé suy nhuoc, sic uéng ngay 9-12 g, duoc sir dung nhu mét loai thude

bd thé lyc va tri lyc, an than, ding trong truong hop suy giam tri nhg [132],[134].
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Tac dung chéng virus cim

Niam 2012, Dao va Cs [51] nghién ciru kha nang chdng virus cim cta cac chat phan
lap tir Vién chi ba sirng. Nam trong 10 hop chéat xanthon phan lap dugc tir Polygala
tricornis gom (129), (130), (153), (207), (210) thé hién &c ché manh nhiéu chung virus
cim H1N1, HON2, HIN1 (WT). Ngoai ra, cac hop chat nay lam giam tac dung té bao hoc
cua virus cim lon HIN1 trong cac té bao MDCK. Cu thé, cac hop chét nay wc ché enzym
neurainidase tir cAc chung virus trén vai 1Cso tir 9,33-28,42 pg/ml.

Uc ché sw hinh thanh NO trong co ché chéng viém thén kinh.

Theo két qua nghién ctru cia Li J va Cs, hai hop chét (438,441) dugc thir tic dung
tic ché sy hinh thanh NO trén trén té bao than kinh dém BV2 duoc kich thich boi LPS. Hai
hop chét thé hién tac dung trc ché sy hinh thanh NO t6t véi gia tri ICso 1an luot 1a 14,1 pM
va 1,77 pM. Piéu nay chimg t6 hai chat ndy c6 tac dung chong viém than kinh [121].

Tac dung sc ché Aldose reductase

Theo Zeng K W va Cs [154], FMHM, tén viét tit caa chat (441), duoc phan lap tur
ré cia Polygala tricornis (Polygala karensium) la mét chat tc ché AR ¢6 ngudn goc tu
nhién. Két qua nghién ciru cho thay tac dung chéng viém than kinh manh caa FMHM trén
ca in vivo va in vitro bang céach tc ché kich hoat vi mé va biéu hién cua cac chat trung gian
gay viém.

Két qua nghién cttu cho thay chét (441) c6 tac dung wc ché sy hoat dong cua AR
trong té bao than kinh chudt BV2 duoc kich thich boi LPS ¢ cac nong do thir nghiém 5uM
va 10uM. Ngoai ra, chat FMHM con c¢6 kha ning @c ché sy hinh thanh cia céc tac nhan
gdy viém nhu NO, PGE2, TNF-a, IL-6, IL-18, (rc ché su kich hoat yéu t6 nhan kappa B
(NF-kB), su hoat dong cua protein kinase C. Két qua nghién ciru cho thay FMHM tc ché
sur kich hoat yéu t6 nhan kappa B (mét yéu t6 sao ma thiét yéu kiém soét qua trinh biéu
hién gen mé& hoa cua cac cytokin viém) ciing nhu giam sy phosphoryl hoa cua IKK va IkB,
trc ché sy phosphoryl héa cua 3 protein mitogen-activatedkinase (MAPK) gom ERK, JNK
va p38. Uc ché AR boi FMHM gay ra tac dung bao vé than kinh trong cac kén té bao than
kinh do lipopolysaccharid gay ra. Diéu nay cho thay tac dung chong viém than kinh tét cua
hop chat FMHM phan lap duoc tir P. karensium Kurz.

C6 thé thay, nhitng két qua nghién ctu vé tac dung sinh hoc cua loai Polygala
karensium tuy con it nhung cho thay sy dung din cua ngudi dan st dung loai nay dé chong

viém than kinh, chdng suy giam tri nhé.
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1.3.4. Téng quan vé mé hinh nghién ciu tac dung chéng suy giam tri nhé
1.3.4.1. Cac mé hinh thec nghiém khong si dung ruai gigm

Cac md hinh thuc nghiém in vitro thuong st dung gom:

- Thir nghiém tc ché acetylcholinestarea.

- Thir nghiém sir dung dong té bao SH- SY5Y APP695, té bao than kinh dém BV2 duoc
kich thich bai LPS.

Céac mé hinh thuc nghiém in vivo thuong st dung nhur:

- Gay beénh Ii ton thuong/ suy thoai té bao than kinh (sir dung trimethyltin; cac md hinh
thit dong canh hai bén gay thiéu oxy ndo cuc bd, cat bo thuy khau giéc.

- C&c mo hinh st dung chuét knock-in gen FAD, gen hAPP, gen MAPT, sir dung chudt
bién doi gen nhu chudgt FAD- Tg, chuot MAPT-Tg, chudt APOE- Tg.

Mot s6 nghién ctu vé tac dung chéng suy giam tri nhé caa céac loai thuoc chi
Polygala nhu :

Sir dung héa chdt gdy suy giam tri nhé trén chudt:

Str dung scopolamin bromid, sodium nitrit va ruou, tao mé hinh gay suy giam tri
nhd tam thoi va l1au dai & chudt thuce nghiém. Sau d6 cho chudt udng hoic tiém mang bung
cao phan doan caa mot sb loai thuoc chi Polygala nghién ctru, danh gia tac dung qua mé
16 nwde, md hinh nhay “step down test” ¢ chuot [140],[155],[156],[157].

Gay ldo hoa o ndo chuét tao suy giam tri nho:

Tiém D - galactose, tao ra m6 hinh 1do0 héa ¢ dong vat thi nghiém, théng qua mé
hinh nhay “step down test” va thi nghiém mé cung nudc Morris & chudt udng dich chiét
mot s6 loai thudc chi Polygala nghién ciru [158],[159].

Tao mo hinh bénh AD gady suy giam tri nhé o dong vat thuc nghiém.

Dung D-galactose két hop ApoE4, acid ibitenic hozc sodium nitrite déu c6 thé gay
ra mo hinh bénh AD trén dong vat thuc nghiém [160],[161],[162].
1.3.4.2. Mb hinh s dung rugi gigm trong nghién ci#u tac dung sinh hoc

M® hinh sir dung rudi giam trong nghién ctru vé tac dung sinh hoc néi chung va cac
bénh vé than kinh trung wong va tac dung chbng suy giam tri nhé néi riéng, do cé nhiing
vu diém nén duoc sir dung nhiéu trong thoi gian gan day.

Ruoi giam 1a mot loai rudi trong ho Drosophilidae, c6 tén khoa hoc 1a Drosophila
melanogaster, phan b & khap cac chau luc. Vé vi tri phan loai cua rudi giam theo tai liéu
[164] nhu sau
Gidi: Animalia
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Nganh: Arthropoda
Lop: Insecta
Bo: Diptera
Ho: Drosophilidae
Chi: Drosophila Fallén, 1823
Loai: Drosophila melanogaster

Rudi giam c6 lich st hon mot trim nam trong nghién ctu di truyén. Pay 1a mot
trong nhitng sinh vat dau tién ¢ b gen duoc giai trinh tr day da, cd khoang 13.600 gen
ma hoa protein chi nam trong 4 nhiém sac thé, va n6 cho thay c6 hon 70% gen twong dong
Vv6i bo gen cua ngudi [165],[166],[167]. St dung rudi giam trong nghién ciu khdng gap
phai van dé vé dao dirc trong nghién ciu.

Véi vu thé vong doi ngan, chu ky phat trién cua rudi giam trai qua 4 giai doan:
tring, au trang, nhong va rudi trudng thanh. Rudi cai co thé tao ra khoang 750 - 1500 triing
trong sudt vong doi caa nd. Tring sau khi thu tinh s& phat trién thanh phdi trong vong 24h.
Céc phoi sau d6 trai qua ba giai doan au tring (larva) khac nhau (au tring bac mat, au tring
bac hai trong duong véi 1, 2 ngay tudi ; doi song 4u tring bac ba bat dau duoc tinh tir 3
ngay tudi va kéo dai dén sau ngay tudi. Au tring bac ba chuyén qua giai doan nhong
(pupa) ; tai liéu [168] cho rang con qua giai doan tién nhong (prepupa) cudi cing trudng
thanh thanh mét con rudi gidm truang thanh. Su phat trién caa mot con rudi trudng thanh
khoang 9 dén 10 ngay rudi ké tir khi thu tinh. [164], [168]. Chu ky vong doi caa rudi giam
dugc minh hoa ¢ hinh 1.7 dudi day.

Adult

T Male Female

2 5 -3 days }ﬁz f 4 " Fertilization @ "
i i N s ’ i \ 4

( v 4 N Embryo
t v d  Adult Q b e B« 3% - 4% days 0

3 Eggs or Embr',o\' 17 ~

¥ J \ Pupa 1 day\
First

(. "ft‘

R,
% T§\ 3.5-4.5 days 1 day

% in pupal stage .6,

ite oot 1StINSIRrIarva | j instar

Brosepita . 2% - 3 days larva
- 10;/ 1 day

Q Third
ins?anrilarva i K i >’ 2nd instar larva 1 day Second
o OV o instar larva instar larva

A
Hinh 1.7. Chu ky vong doi cia ruoi giam
Chu thich: A theo [164]; B theo [168]
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Véi au tring bac ba tién hanh tha nghiém: & ngay tudi thir 3 dén tha 5 (72-90 gid
sau khi trirng né), 4u trung bac ba cé thé nhin thiy, van con trong hdn hop thuc pham nubi
au tring, khong bo 18n bé mat kinh, duoc st dung cho céc thir nghiém Crawling assay va
Odor-taste learning assay [169],[170].

Tudi tho trung binh caa rudi giam khi nudi ¢ 29°C khoang 30-40 ngay, dé nudi trong
phong thi nghiém va c6 thé cung cap sé luong 16n trong cling mot thoi diém. Do d6 rudi
giam 1a ngudn gen thuan lgi cho viéc nghién ctru bénh lién quan dén yéu té di truyén ciing
nhu ¢6 tiém ning tré thanh mé hinh cho nhitng nghién ciru thir nghiém va sang loc thude
[164], [168].

Rudi giam dic biét co vai tro quan trong trong sang loc thudc, bao gdm ca thude
hoa dugc va cac san pham ¢ ngudn goc tir duoc lidu. Do wu diém dé tién hanh, kinh té,
thir nghiém trén md hinh rudi gidm thuong duoc tién hanh dé sang loc cac duoc lidu c6 tac
dung, sau khi trai qua qua trinh nghién ctu nay, cac dugc liéu tiép tuc duoc nghién cau
trén cac mé hinh doéng vat c6 va, tir d6 luya chon ra dugc cac dugc lidu dé nghién ciu trén
1am sang. Theo Pandey va cs [167], vai trd trong sang loc thuéc bang mé hinh rudi giam

duoc thé hién nhu sau :

Sang loc thudc truyén théng

Sang loc bién doi gen trén ddng vt o6 vi

Biéu hién cua cac bénh lién quan den
protein trén nguoi hodc su bién doi
gen khac deé tao ra mét kiéu hinh

Théim dinh trén mé hinh Thtt nghiém 1am sang
rudi gidm trén tinh nguyén vién

Thim dinh trén md hinh

M@ hinh sang loc phan tir gy bénh & déng Vit o6 vi

Hinh 1.8. Vai trd cza md hinh ruai giam trong nghién cizu sang loc thuéc

Do céac loi thé vé di truyén, giai phau, hanh vi, kinh té nhu vay, cho nén hién nay
rudi giam dang duoc sir dung nhu sinh vat mau chinh cho céc nghién ciu thuc nghiém vé
sinh hoc nhan chuan da bao. Nhan thirc duoc tinh can thiét cua viéc nghién ctu bénh, tao
md hinh dé nghién ciru, cho dén nay da co rat nhiéu cong trinh nghién ciru va sir dung rudi
giam 1am mé hinh nghién ciru bénh trén ngudi nhu cac bénh vé than kinh, bénh ung thu,
bénh vé mach vanh, cac bénh viém nhidm. Céc bénh vé than kinh duoc tng dung nghién
ctru md hinh rudi giam nhiéu nhat, gém c6 cac bénh thodi hoa than kinh, bénh Alzheimer,

bénh Parkinson, bénh Huntington, bénh dong kinh, réi loan giac ngu,... [167]. C6 thé liét
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ké (ng dung mo hinh rudi giam nghién cttu bénh thodi héa than kinh nhu nghién cru cua
Kazemi-Esfarjani P va Cs (2000) trong viéc wc ché doc tinh caa polyglutamine trén mo
hinh rudi giam [171]. Nam 2005, Warrick va Cs tng dung mé hinh twong tu trén rudi giam
cho nghién ctru tac dung tc ché polyglutamine cua Ataxin-3 [172]. Nhiéu nghién ctu sir
dung mé hinh rudi gidm chuyén gen alpha-synuclein 1am mé hinh nghién cau bénh
Parkinson va céc yéu té lién quan nhu cac nghién ciru ciia Auluck va Cs, Pendleton va Cs,
Mizuno va Cs [173],[174],[175].

Do hau hét cac gen lién quan dén bénh sinh Alzheimer déu c6 gen twong dong ¢ D.
melanogaster [167]; cho nén, cac nghién cau vé bénh Alzheimer trén rudi giam duoc tién
hanh nhiéu thap ky qua véi nhiéu mé hinh gay bénh nhu : mé hinh gy doc tinh Ag trong
nghién cuu cua Rosen va Cs (1989), cua Finelli va Cs (2004) [176],[177] ; m6 hinh tao
presenilin trong nghién ctu caa Boulinne va Cs (1997) [178]; m6 hinh giy doc tinh Tau
trong nghién ctu cua Heidary va Cs (2001) [179].

Tuy c6 nhiéu vu diém nhu vay, nhung hién nay tra ctru c4c tai liéu chwa thay c6 cong
b6 vé sir dung md hinh rudi giAm nghién ciu tac dung cia cac loai thudc chi Polygala.

CHUONG 2: POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1 POI TUONG NGHIEN CcUU
2.1.1 Nguyén li¢u nghién cizu

Mau dwoc liéu dugc Tran Vian Quang thu hai nhiéu lan tai vang ndi thi tran Sa Pa,
Lao Cai trong nam 2015, duoc ThS. Nguyén Quynh Nga khoa Tai nguyén duoc liéu- Vién
Duoc liéu va ThS. Nghiém Btc Trong, Truong Pai hoc Dugc Ha Noi dinh danh tén khoa
hoc Polygala karensium Kurz, ho Vién chi, con co tén dong danh Ia Polygala tricornis
Gagnep, thudc ho Vién chi (Polygalaceae). Tén Viét Nam goi la vién chi trang, kich nhii
trang, gia ba kich, Vién chi ba sing... Mau dugc luu gitr ¢ Vién Duoc liéu, véi ma sd
NIMM- 20123.

B6 phan nghién ciru 1a ré duoc liéu (Polygala karensium Kurz) duoc rat 15i, phoi
kho, tir 25kg duoc liéu tuoi thu duoc 4 kg vo ré dugc ligu kho.

MAau nghién citu hoéa hec: tir cac phan doan chiét xuit n-hexan (VCH),
dichloromethan (VCD) va ethyl acetate (VCA) va cao phin doan nuéc (VCN) duoc diéu
ché nhu & muc 2.2.2.2.

MAu nghién ciru dwgc Iy: phan doan ethanol toan phan (VCE), phan doan n-hexan
(VCH), phan doan ethyl acetate (VCA), phan doan nuéc (VCN) duoc diéu ché nhu & muc
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2.2.3.1. Trong nghién ctru dugc ly khdng str dung phan doan dichloromethan (VCD) do tc
ché sinh san thé hé F1.
2.1.2 Bgng vt thi nghiégm

Trong nghién ctru duoc 1y cta ludn 4n, cac thi nghiém si dung 2 ching rudi giam
(Drosophila melanogaster): rudi gidm chuyén gen hAPP va rudi Elavae. Hinh anh va céc
dic diém caa rudi duc, rudi cai va rudi cai chua giao phdi chua qua giao phdi chung rudi
Elav-GFP duoc trinh bay theo hinh 2.1.

Nhém chirng sinh ly: chung rudi Elav-GFP (hay con goi 14 Elavae, Elav), 13 rudi
gidm hoang dai, mang phtic hop gen Elav-GFP, biéu hién kiéu hinh mat dé6 do mang gen
GAL4 ¢ nhidm sic thé tht 3, ¢6 tap tinh sinh hoat ciing nhu cac dic diém sinh hoc tuwong
tu rudi binh thuong.

Nhom bénh Iy: Ching rudi UAS-Gal4>hAPP (hay con goi 1a hAPP, hAPP64385)
1a ru6i gidm chuyén gen hAPP véi mai s6 64385 mang bénh Alzheimer. Ca 2 ching rudi
gidm dugc cung cap boi GS Masamitsu Yamaguchi, Vién Cong nghé Kyoto, Pai hoc Kyoto,
Nhat Ban.

Hinh 2.1. Hinh anh cdc déc diém ching ruoi giam Elav-GFP
Chu thich: A: ru6i1 duc; B: ru6i cai; C: ruoi cai chua qua giao phoi
(1): lugc gidi tinh; (2): duong vat;(3): am dao; (4): hdu mon; (5): phan su.
(ngudn [1807])
Ngoai céac dac diém phan bi¢t cac loai rudi giém nhu theo hinh 2.1, tai liéu [180]
con mé ta mot sd dic diém dé phan biét cac loai rudi trén nhu sau:

Ruoi duc Ruoi céi RuGi cai chua giao
phoi
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Hinh dang co thé Nho hon con cai Bung nhon, bé mit | Bung to cing tron
lung c6 “miii
nhon” (spike)
Mau Phia cudi bung Bung c6 nhiéu Mau nhat
mau tdi ddng nhat | khoanh c6 dai mau
sam
Co quan sinh duc | Nam trén bé mat | It khi quan sat C6 “phén su”

bung, quan sat duoc (meconium) dac
duoc trung ¢ bung
Luoc gidgi tinh Mot hang 16ng Khong
(Sex comb) ngan sim mau trén

doan thir 4 cua
chan trudc (nhin rd
khi bay)

Thir nghiém danh gia hanh vi leo tréo (Climbing assay) duoc tién hanh trén rudi
giam trudng thanh.

Thir nghiém hanh vi di chuyén cua du tring (Crawling assay) va thir nghiém tri nho
mui (Odor-taste learning assay) duoc tién hanh trén 4u tring rudi giam bac ba (au tring
sau ng 72-90 gio, tic 1a sau 3 dén 5 ngay).

Cdch nudi ruéi giam trong diéu kién binh thuwong (khi chwa thiee hién thir nghiém
tdac dung sinh hoc):

Rudi gidm dugc nudi trong moi trudng thirc dn co ban (chira 5% cao nAm men, 5%
duong, 1% agar, 3% stra bot, 0,5% acid propionic va 0,4% natri benzoate) va & diéu kién
phong thi nghiém nhiét d6 25 + 1°C, d6 4m 50%, chu ky sang - toi 12 gid (sang tir 7:00-
19:00 h). Cac thi nghi€ém hanh vi dugc thuc hién trong thoi gian tir 9:00 - 18:00 h.

2.1.3 Thuéc thee, hoda chdt, dung méi, trang thiét bi nghién ciru
2.1.3.1. Thuéc thiz, hoda chdt, dung moi

Céc hoa chat, thudc thir dung trong nghién czzu theec vdt: Cloramin B, xanhmethylen,
d6 carmain, sudan... va cac thudc thir can thiét khac dat yéu cau cua tiéu chuan Duoc dién
Viét Nam V.

Cac hda chat, dung méi, thuac thiz diing trong nghién cizu hda hoc:

- Cac dung moi: Ethanol, n-hexan, dichloromethan, ethyl acetate, methanol,
aceton,...: dat tiéu chuan dung trong phan tich.

- Céc hoa chat FesCl, NaOH, MgClz, HCI, H2SO4, Na2COs tinh thé,...
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- Céc thuéc thar Fehling A va B, thudc thir Dragendoff, Mayer, Bouchardat,
Cu(COOCH:s3)2, Pb(COOCH?3)>,

- Silica gel pha thuan co ¢d hat 1a 40 - 200 um (Merck).

- Silica gel pha dao YMC (30 - 50 um, Fulisilisa Chemical Ltd.).

- Thudc thir hién mau ding trong TLC: dung dich H2SO4 10%/ EtOH.

- Diaion HP20.

Cac hda chit, dung mdi, thudc thir can thiét khéac dung trong phong thi nghiém dat
y&u cau cua tiéu chuan Duoc dién Viét Nam V.

Céc hoa chat, thugc thi ding trong nghién citu duroc Iy:

Chat dbi chung duong Tacrin (hdng Sigma-aldrich, M¥), dat tiéu chuan USP.

Mot sé thude thir hoa chat khac nhu: 1-octanol, acid propionic, agar, dau parafin,
glycerol, n-amyl acetat, natri benzoat,men kho, dung dich é&m phosphat: PBS (NaCl 8,0
g/l, KCI 0,2 g/l, NazHPO4 1,44 g/l, KH2PO4 0,24 g/l, pH = 7,4), dung dich Triton X-100
0,3% trong PBS: PBS-T 0,3%, dung dich paraformaldehyde 4% trong PBS: PFA 4% ...va
mot sé hoa chat, thude thir can thiét khac. Cac hda chat déu dat do tinh sach trong nghién

ctru sinh hoc phan tir. dat yéu cau cua tiéu chuan Duoc dién Viét Nam V.

2.1.3.2. Trang thiét bi nghién citu

- Kinh hién vi quang hoc Zeuss (Thuy Si).

- May chup anh Canon (Nhat Ban).

- Bén soi tir ngoai 2 budc song 254 nm va 365 nm, Uvitec, Phap.

- Thiét bi sac ky long diéu ché cao ap Agilent 1100 Series DAD dau do UV ¢ céc
buéc song 210; 230; 254 va 280 nm, cot diéu ché cot I’sphere H-80 250 mm x 20mm.

- May do phd khdi lugng Agilent 1100 LC- MSD Trap

- May do pho khéi luong phan giai cao Waters Q/TOF premier.

- May do phd cong huong tir Bruke AM500 FT-NMR  Spectrometer, Bruker
Biospin, Thuy Si.

- May do GC Shimadzu 2010, Nhat Ban.

- Thiét bi cat vi phau.

- Méay chiét siéu am.

Cac trang thiét bi khac nhu: but 16ng dé thu au tring, chai, dng thuy tinh dé dung
thire 4n, nudi au tring, dia petri 90 mm, nap duc 15, ddng ho bam giod, dung cu gay mé rudi,
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micropipet, may quay phim, man chin, miéng 16t mém, dng climbing bang thuy tinh c6
chia thanh 5 mirc diém (0,1,2,3,4,5), mdi mirc twong tng véi 2 cm (6ng thuy tinh c6 nap
day, nap trén mau sang dé dé thay rudi), gidy ghi céc tén dong rudi, théng sé ngay tudi...
va mét sé thiét bi dung cu can thiét khac.

2.2. PHUONG PHAP NGHIEN CUU

2.2.1. Phwong phdp nghién ciru thuc vat hoc

Phwong phdp lam tiéu bdn thuc vit:

Dua theo cac tai liéu [181], [182], phuong phap lam tiéu ban thuc vat theo cac
budc sau:

- Chon mau.

- C6 dinh mau.

Muc dich cua cé dinh trong kiém nghiém duoc liéu 1 git lai trong md, té bao duoc
liéu cac cau tric, cac hoat chat can thiét cho nhitng qué trinh nghién cau tiép theo. Tuy
thudc vao nguyén lidu, muc dich nghién ciru ma tién hanh ¢ dinh trong cac diéu kién khac
nhau. D6i vai nghién ciu giai phau thuc vat, té bao hoc, can quan sét cac thanh phan ciu
tric chira trong mé, té bao, can ¢6 dinh bang cac chat dinh hinh nhu Carnua, FAC, Navasin.

- Lam mém nguyeén liéu.

Str dung phwong phap lam mém lanh: bang cach cho mau vao hén hop nuéc -
glycerin - ethanol (1:1:1) cho dén khi cac md tham no chét long.

- Phuong phép cat mau: sir dung phwong phép cit truc tiép

Mau duoc dat 18n mot thot gd, dung ludi dao cao cat thanh nhiing 1at mong. Cac lat
cat sau d6 duoc ngdm ngay vao dia petri di c6 sin nudc cat.

Chuan bj cét khoai: Dung dao bai got mot 16i khoai lang hinh tru, dai 2 — 3cm, sao
cho vira khit 5ng may cat. Ché doi 18i khoai nay theo chiéu doc thanh 2 nira déu nhau.

C6 dinh miu tiéu ban vao cbt khoai: Khoét ¢ ca hai mit phang méi ché do6i nay,
theo chiéu doc, mot khe nho theo hinh caa mau tiéu ban can cat, sao cho khi ghép hai manh
khoai nay lai thi mau can cit duogc gitt chit. Kep mau can cat vao giita 2 miéng khoai roi
cho vao 6ng cua may cat.

- Cit tiéu ban: Pé mat phang cua ludi dao ap sat voi mat phang cia may cit, nghiéng
mot goc 45° kéo chéo tir trai sang phai , cat qua cot khoai. Sau mdi lan cat, van dc caa may
cat theo chiéu kim dong ho dé day cét khoai 1én mot chit. Muc d6 van it hay nhiéu s& cho

4t cat tiéu ban mong hay day. Dung kim chéi 16ng gat vi phau d3 cit ngay vao dia petri co
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san nudc cat. Sau d6 dung choi 16ng chon Iy céc lat cat chuyén sang mat kinh dong hd da
c6 sin cloramin B b&o hoa.

-Tay tiéu ban

Tay mau bang dung dich Cloramin B trong thoi gian it nhat 1a 30 phat. Rira sach
Cloramin 3 lan bang nuéc cat. Néu mau chira nhiéu tinh bot c6 thé ngam trong dung dich
cloran hydrat trong 30 phut, sau d6 rira sach. Ngdm mau trong acid acetic trong 15 phdt.
Rira sach mau 3 1an bang nuéc ct.

- Nhudém tiéu ban:

Nhuém mau xanh bang dung dich xanh Methylen. Thoi gian tir 5-30 gidy. Rira sach
mau 3 1an bang nudc cat.

Nhuém mau d6 bang cach ngdm mau vao dung dich d6 Carmin khoang 30 phdit.
Rura sach mau 3 1an bang nuéc ct.

- Lén tiéu ban:

Vi phau sau khi duoc nhudm, duge 1én kinh theo phuong phép giot ép. Cach thuc
hién nhu sau. Nho vao gitra phién kinh 1 giot chat long dugc dung lam mai trudng quan
sat (nudc, glycerin, ..), dung kim miii mac hodc bat 16ng dit vi phau can quan sét vao giot
chat long. Pay 14 kinh lai bang lamen, dit mot canh lamen ty vao bé mit cua phién kinh,
bén canh giot chat long. Dung kim miii mac d& lay canh d6i dién roi ha tir tir xubng.

Cha y: Tiéu ban dat tiéu chuan phai mong, sang, sach, mau xanh va do rd rang, chat
long dudi 14 kinh phai vira da, chiém toan bo dién tich 14 kinh, khéng chua bot khi, ¢ thé
quan sat dé dang.

Phuwong phdp lam tiéu bdn bét dwoec liéu:

Dua theo céc tai liéu [181],[182], phuong phap lam tiéu ban bot dugc liéu nhu sau:

- Chuén bi nguyén liéu

- Xay dugc lidu: xay nho dugc lidu, ray qua ray sb 250.

- Lén kinh:

Str dung chloral hydrat 1am chat l6ng 1én kinh. Lén kinh bot dugc liéu trong nuéc
hay trong dung dich Lugol dé kiém nghiém tinh bot. Lén kinh bot duoc liéu trong trong
dung dich Sudan 111 & kiém nghiém dau béo. Pé nghién cau nhitng manh ma riéng biét
can quan sét trong dung dich cloral hydrat sau khi dun nong (1am sang). Pic diém ciu tao,

phan bé cua cac md dan (gd, libe), su bién doi cua chling trong qua trinh phat trién cé thé
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cling véi cac dac diém giai phau khac (soi, thé cang, dng nhwa mu, tdi chia tinh dau, nhua,
hat tinh bot, tinh thé) c6 ¥ nghia quan trong trong kiém nghiém.
Phwong phdp giam dinh tén khoa hoc:

Dua theo cAc tai liéu vé thuc vat, kiém tra cac dic diém hinh thai va vi hoc dua theo
cac tai liéu vé khoa phan loai thuc vat [1],[2],[3]....d¢é so sanh va két luan vé tén khoa hoc
cua loai nghién ctu.

2.2.2. Phwong phap nghién ciru hda hoc
2.2.2.1. Phwong phdp dinh tinh se bé cac nhom chat

Dinh tinh bang cac phan &ng hoa hoc st dung thudc thir dic trung cia méi nhom
chat theo tai liéu [181],[183].
2.2.2.2. Phwong phdp phdn ldp céc chat:

Phwong phdp chiét xudt

Quy trinh chuén bi cac phan doan cao chiét nhu sau:

R& cay Vién chi ba stmg P. karensium da rat 151, phoi kho, nghién thanh bot tho (4,0
kg, d6 am 8%) duoc ngam, chiét siéu 4m 3 1an v6i MeOH (nhiét do 70° C, thoi gian 45
phat) thu duoc dich chiét methanol. Sau khi loai dung méi dudgi ap suat giam, can chiét
MeOH (700,0 g) dugc phan bd déu trong nude cat va chiét phan 16p l1an luot voi n-hexan,
dichloromethan va ethyl acetate thu duoc cac phan doan cao chiét n-hexan (VCH, 10,3 g),
CH,Cl, (VCD, 21,0 g), EtOAc (VCA, 23,0 g) va phan I6p nuéc (VCN 633,6 g).

Sdc ky l6p méng

Sic ky 16p mong pha thuan duoc thuc hién trén ban mong trang san DC- Kieselge
60 F2s4 (Merck), sac ky 16p mong pha dao dugc thuc hién trén ban mong RP1g F2ss (Merck).
Phat hién chat bang dén tir ngoai & 2 budc song 254 nm va 365 nm hoac ding thudc thir 1a
dung dich H2S04 10% trong ethanol duoc phun déu 18n ban moéng, say kho roi ho néng tir
tir cho dén khi hién mau.

Sdc ky cét

Sic ky cot duoc tién hanh véi chat hap phu 1 silica gel pha thuan va pha dao. Silica
gel pha thuan co c¢d hat la 0,040 — 0,200 mm. Silica gel pha dao YMC 0,030- 0,050. Ngoai
ra con sir dung chat nhoi cot 1a nhua trao doi ion HP-20.

Thiét bi sic ky léng diéu ché cao ap (P-HPLC)

Mot sb hop chat phan 1ap duogc tinh ché trén thiét bi sic ky long diéu ché cao &p

Aglilent 1100 Series DAD dau do UV & cac budc séng 210, 230, 254 va 280 nm, cot diéu
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ché cot J’sphere H-80 250 mmx20 mm tai Vién Hoéa hoc, Vién Han 1am Khoa hoc va
Cong nghé Viét Nam.
2.2.2.3. Phwong phdp xéc dinh cdu tric héa hoc c4c chat:

Xéc dinh céu trac hoa hoc cua cac hop chit phan 14p dugc dia trén cac phuong phap
phd khéi lwong va céc phd cong huang tir hat nhan mot chiéu va hai chiéu. Ddi véi chat
méi tién hanh do phd khdi lvong phun mu dién tir d6 phan giai cao HR ESI MS.

Phé khéi lirong

Phé khéi lwong phun mu dién tir ESI MS duoc do trén may do phd khéi luong
Agilent 1100 LC- MSD Trap cua Vién Hda hoc, Vién Han Iam Khoa hoc va Cong nghé
Viét Nam.

Phé khéi lugng phun mu dién tir o phan giai cao HR ESI MS duoc do trén may do
phd khéi lugng phan giai cao Waters Q/TOF premier tai Vién Héa sinh bién, Vién Han
lam Khoa hoc va Cong nghé Viét Nam.

Phé céng hweéng tir hat nhan

Ph6é cong huong tir hat nhan mot chiéu (1D- NMR): *H-NMR (500 MHz), pho
3C-NMR (125 MHz), phé DEPT- NMR va cac pho 2 chiéu (2D- NMR): HSQC, phd
HMBC dugc do trén may Bruke AM500 FT-NMR Spectrometer cua Vién Hoa hoc,
Vién Han 1am Khoa hoc va Cong nghé Viét Nam véi chat chuan noi 1a tetramethylsilan.
Phwong phdp nhan dang phan dwong:

Dua theo phuong phap cua Thu va Cs [184]:

MJbi hop chét dugc hoa tan trong dung dich HCI 0,1 N (dioxane - H20 1:1 v/v 1,0
mL) va gia nhiét 1én 80°C trong 3h. Dung dich acid nay duoc trung hoa véi Ag2COs, va
dung moéi duoc loai kiét qua dém bang dong khi N2. Sau khi chiét véi CHCIs, pha nudc
dugc ¢ dén khd s dung No. Cian thu duge dugc hoa tan trong pyridin (0,1 mL) va cho
thém vao L-cysteine methyl este hydrochlorid (ndng do 0,06 M, khéi lugng 0,1 mL). Hon
hop phan trng duogc gia nhiét 1én 60°C trong 2h, sau do6 cho thém vao phan (rng dung dich
trimethylsilylimidazol (0,1 mL) va gia nhiét & 60°C trong 1,5h. San pham khé duoc chia
nho vai n-hexan va nuéc (0,1 mL mdi miu) va pha hitu co dugc phan tich bang GC véi
diéu kién sau: Cootk DB-5 (0,32 mm duong kinh trong va 30 m chiéu dai). Pau do: FID
(Flame loniation Detetor), nhiét do cot 210°C, nhiét d6 dau phun 270°C, nhiét d6 dau do:
300°C pha dong: khi He (2,0 mL/phat). Cac monosaccharid cua cac hop chat dugc xac
dinh dwa trén so sanh thoi gian lwu cua cac dan xuat persilylated monosaccharid vai cac
mau chuan caa chang.

43



Phwong phdp xdc dinh mét chat 1a chat méi

Pé x4c dinh mot chat 1a chat méi, can tién hanh cac budc sau.

Trudc tién can kiém tra 1a chat thu dugc c6 phai 1a chit sach hay khong bang TLC
theo nhiéu hé dung méi trién khai khac nhau (véi 1 hé trién khai trén ban mong TLC pha
dao va it nhat 1a 3 hé trién khai trén ban mong TLC pha thuan), hoac tot nhat 1a kiém tra
chét sach bang HPLC.

Sau khi khang dinh 1a chét sach, can tién hanh do cac phd dé xac dinh cau tric cua
chat thu dugc. Can do phd khéi luong phun mu dién tir o phan giai cao (HR ESI MS), dé
cd khéi lugng phan tir chinh xac véi 4 chir sé sau dau phay cua hop chét thu duoc. Phd HR
ESI MS cho phép gia thiét dugc cong thirc phan tir chat thu duoc bang cach thyc hién tinh
toan dua vao pic ion phan tir trén pho. Céc pho day du tiép theo can do gom céac pho cong
huong tir 1 chiéu 'H-NMR , 3C-NMR, phé DEPT- NMR va cé4c phd cong huong tir 2
chiéu nhu HSQC, phé HMBC va céc phd IR, UV/VIS.

Sau khi c6 cac két qua pho, tng dung két hop viéc doc két qua cac phd (giai phd)
nhiam xac dinh cau trac chét thu duoc.

Sau khi c6 cau tric chat, tra ciru, so sanh ciu trdc chat da giai duoc trén kho di liéu
cac chat hda hoc nhu co sé dit liéu Scifinder. Néu trén co sé dit ligu Scifinder chwa cé chat
thu dwoc thi c6 thé két ludn duwoc chat thu dwoc 1a chat méi.

Sau khi xac dinh dugc 1a chat mai, néu diéu kién cho phép can tién hanh do thém
céc dir lidu cung cap vé chat méi nhu d6 ndng chay, goc quay cuc....

2.2.3. Phuwong phdp nghién ciu tac dung sinh hec
2.2.3.1.Chudn bj cdc phéin dogn cao chiét:

Chuan bi cac phan doan cao chiét tir ré cay Vién chi ba sirng, gdm cao chiét ethanol
toan phan (VCE); phan doan n-hexan (VCH); phan doan ethyl acetate (VCA); cin nuéc
(VCN): phan doan dicholoromethan (VCD); mau d6i chimg dwong Tacrin (THA).

RE Vién chi ba sirng (Polygala karensium Kurz) dugc rat 15i, phoi kho, tir 25kg
duoc liéu tuoi thu duoc 4,0 kg vo ré duoc lidu. 4,0 kg vo ré siy khd, xay thd, ngdm véi con
80% theo ty 18 duoc liéu/dung mdi 1a 1/10 trong 48 h. Loc rt lay dich chiét trong. Ba duoc
liu dwgc ngdm tiép vai con thém 2 lan, mai 1an 24 h. Dich chiét cua 3 lan dugc co thu
duoc 680,0 g cao chiét ethanol toan phan (d6 am 19,49%, ky hiéu la VCE). Tiép theo, cao
chiét ethanol tiép tuc duoc phan bb déu trong nudc cat va chiét phan 1op lan luot véi n-
hexan, dichloromethan va ethyl acetate thu dugc cac cao phan doan twong rng n-hexan (ky
hiéu la VCH), dichloromethan (ky hiéu la VCD), ethyl acetate (ky hiéu la VCA), c6 trong
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luong céac cao twong tng 12 10,7 g (46 am 1,74%); 21,1 g (46 am 3,80%) va 19,0 g (d6 am
16,15%). L6p nudc cudi cung thu duoc 590,8 g (ky hiéu 1a VCN) (d6 am 15,70%).
2.2.3.2. Nhan dong rusi gigm chuyén gen hAPP mang bénh Alzheimer

Trong nghién ctu tdc dung sinh hoc da sir dung 2 phép lai dé c6 thé thu dugc céc
nhém rudi khac nhau phuc vu cho nghién ctru déanh gia hanh vi ctia rudi gdm nhém chiing
sinh 1y va nhém bénh 1y.

Phép lai duoc tién hanh trong 4-5 ngay dé tao thé hé F1 biéu hién hAPP, duoc sir
dung 1am md hinh bénh AD dé danh gia tac dung cua cac dang cao chiét tir vé ré Vién chi
ba sung.

Céc budc cu thé nhan dong rudi gidm chuyén gen hAPP mang bénh Alzheimer nhu sau :

Buwéc 1: Chuan bi ching hAPP BL64385 mang gen APP & nhiém sac thé tha 2 va
chang Elav mang GAL4 ¢ nhiém sac thé tha 3.

Buwéc 2: Téch riéng biét cac con duc, cai va rudi cai chua qua giao phdi cia 2 chung.

- Phan biét duc, cai va rudi cai chua qua giao phdi dya theo mot sb dac diém nhu
hinh 2.1.

- Bat rudi cai chua qua giao phoi (Virgin female): Bat rudi chua qua giao phdi tur
3-6h sau khi kén. Gay mé rudi trong dng nudi bang ether. Chon nhirng con cai c6 mot
cham den dic trung o bung trén (mecunium) caa chung Elav hoic hAPP. Nhing rudi
khong lya chon chuyén vao dng khac hoac loai bé. Chuyén sang mot 5ng méi ghi rd nhan
va ngay chuyén.

- Bit con duc cua ching APP hoic Elav chuyén sang mot dng moi.

Buwéc 3: Cho lai tao doi P. Cho lai véi ty 1& 10 con duc chuyén gen hAPP va 10 con
cai Elav. Pay la doi P.

Buwéc 4: Ong chtra P s& duoc nudi trong 3-4 ngay. Sau d6 duoc chuyén sang dng
méi dé tranh Ian gitta P va F1.

Burge 5: Cho lai tao doi F1 tir doi P nhu bude 3 dé tao F1. F1 dugc sir dung cho thi nghiém,

Poi véi nhém chaieng sinh ly (nhém A), tién hanh phép lai giita rudi giam dyuc Elav
chua qua giao phdi (Virgin male) véi rudi cai Elav chua qua giao phdi theo ty & 10 con
duc: 10 con céi trong chai ¢d chta thirc 3n co ban trong 4-5 ngay dé tao thé hé F1, sir dung
lam chang sinh ly.

Dai véi nhém bénh Iy (nhém B), tién hanh phép lai gitra rudi giam duc hAPP chua

qua giao phdi véi rudi cai Elav chua qua giao phdi theo ty I& 10 con dyc: 10 con céi trong
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chai c6 chra thirc an co ban sir dung lam chang bénh ly hoac chai chira thirc dn co ban
dugc bd sung cac phan doan cao chiét Vién chi ba sing hoic thude ddi ching dwong Tacrin.

Céach nubi ruai giam:

Rudi giam dwoc nudi trong chai ¢é chta thire dn. TOy theo nhdm sinh Iy hoic bénh
ly va nhom diéu tri bang cac phan doan cao chiét Vién chi ba sirng ma cd sy khac biét vé
thirc an nuoi.

Nhom rudi sinh 1y (nhém A) duoc nudi trong chai c6 chia thirc an co ban.

Nhom rudi chizng bénh 1y 1a nhém B dwgc nudi trong chai ¢ chira thire an co ban.

Nhom rudi bénh 1y diéu tri bang cac phan doan cao chiét Vién chi ba sing 1a nhém
B duoc nudi trong chai chia thire dn co ban duoc bo sung cac phan doan cao chiét Vién
chi ba simg (cac phan doan cén VCE (2 va 4 mg/ml); hoic cac cao chiét phan doan VCH,
VCD, VCA vdi ndng d6 0,8 va 2,0 mg/ml); hoic Tacrin (THA) véi ndng d6 0,1 mg/ml.

Ruoi duoc thay dng thirc an 3 ngay/lan dé dam bao cung cap nguon dinh dudng day
du cho téi khi lam thi nghiém.

Tat ca cac rudi mang gen nghién ctru duoc nubi trong phong thi nghiém & nhiét do
25 + 1°C véi chu Ki 12 gio sang - 12 gio t6i (sang tir 7 gio dén 19 gio). Cac thi nghiém
danh gia hanh vi dugc thuc hién trong khoang thoi gian tir 9 gio dén 18 gio.
2.3.3.3. Pdnh gid tdc dung ciia Vién chi ba sieng déi véi hanh vi di chuyén cia du
tring bdc ba ruai gidm mang gen bénh Alzheimer hAPP

Phuong phap: Crawling assay.

Thir nghiém hanh vi di chuyén cta au trung (Crawling assay) duoc tién hanh theo
quy trinh mo ta boi tac gia Nichols va Cs [169].

Quy trinh nghién ctru dugc dugc mé ta tom tat nhu sau: Au triung bac ba cia thé hé
F1 & phép lai trong muc 2.2.3.1. duoc rira sach thirc dn bam trén co thé bang nudc cit 2
lan, s& dugc str dung 1am thi nghiém danh gia hanh vi di chuyén. Dt 4 du tring cia timg
16 thi nghiém trén dia thach agar 1%, st dung may quay phim dé ghi lai hinh dnh van dong
clia 4u trung. Tién hanh quay khi 4u tring bat ¢au van dong. Thoi gian quay 1a 1 phat. Tong
s6 4u trung bac ba trong mdi 16 nghién ctru khoang 30-32 con.

Cac bude tién hanh cy thé nhu sau.

Buwéc 1: Chudn bi dia

- Chuan bi dia petri duong kinh 10-12 cm, 1am sach

- b6 thach Agar 1.5% Ién dia, bé mat lang déu, dé rao nudc.
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Buwéc 2: Chudn bj du tring

- Thu 4u trung duc bac 3 (khoang 3-5 ngay tudi), nam bén trong moi truong thic

an, cach b& mit méi truong khoang 1-2 cm, cac 4u trung c6 kha nang bo 6n dinh,

kich thuéc I6n déu nhau.

- Tiéu chi lya chon au trung:

Khong thu au trung yéu do mat do au tring qua dong, méi truong qué cing
khong phu hop cho phat trién, tranh ton thwong dén u trung trong qua trinh bit.

Dung cu thu 4u tring dung choi 16ng mém dé tranh 1am ton thuong dén au
trang.

Buwéc 3: Tién hanh thi nghiégm

- Sau khi thu 4u tring, gitr am trén khan giay tim PBS 1X.

- Chuan bi may quay, dit song song camera voi bé mat dia, tranh rung 1ac trong suét

qua trinh quay.

- Chuan bi thuéc scale; gidy téi mau, it phan quang, dit bén dudi dia agar.

- Chuyén 4u trung 1én dia agar, 4-6 c4 thé Au trung/lan quay, bat d¢au quay, khung

hinh d& nghi 640*480, 30 khung hinh/s.

- Bit dau quay khi au trung bat dau di chuyén.

- Durng quay sau khoang 1 phdat.

Thir nghiém tién hanh trén cac 16 sau: 18 sinh Ii, 16 bénh 1i, 16 bénh 1i diéu tri bang
thudc thir duong Tacrin 0,1 mg/ml; cac 16 bénh 1i diéu tri bang cac phan doan cao chiét
VCA, VCE, VCH, VCN cua ré cay Vién chi ba sing P.karesium Kurz

Buwéc 4: Xir Iy két qua

Hanh vi di chuyén duogc xt ly bang phan mém Pazera Free MOV to AVI Converter
PORTABLE, sau d6 két qua duoc phan tich bang phan mém Image-J. Xir Iy thong ké bang
phan mém SPSS v23.
2.3.3.4. Pdnh gid tic dung cia Vién chi ba sieng déi véi hanh vi leo tréo cia ruéi gigm
trwong thanh mang gen bénh Alzheimer hAPP

Phuong phap: Climbing assay.

Thir nghiém danh gia hanh vi leo tréo cta rudi giam truong thanh (Climbing assay)
duoc tién hanh theo quy trinh dwoc mé ta bai nhdm tac gia Nichol va Cs, Liu va Cs

[169],[185]. Quy trinh duwoc md ta tém tat nhu sau: Lai rudi duc va rudi cai chua qua giao
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phdi cia chung Elav trong 4-5 ngay dé tao thé hé F1, rudi giam trudong thanh F1 duoc sir
dung lam chang sinh Iy. Lai rudi duc chua qua giao phdi caa chung hAPP véi rudi céi
chung Elav chua qua giao phdi 4-5 ngdy trong méi truong thire dn khong/ hodc ¢6 bd sung
mau VCE, VCH, THA va VCN vai néng d6 2 mg/ml dé tao nhém bénh 1i. Thé hé rudi
truong thanh F1 tiép tuc dugc nudi trong mdi trudng thire dn c6/ khong bd sung mau nghién
ctru nhu trén. Tién hanh thi nghiém hanh vi leo tréo cua rudi truong thanh ¢ cac ngay tudi
thir 3, 7 va 10. Chia 10 con rudi vao céc dng thuy tinh da chia vach va doi it nhat 10 phat
dé rudi duoc 6n dinh. DUNng stc cua tay dap luc da manh lién tuc 5 1an dé dua rudi vé day
6ng thuy tinh (vé cting vach xuat phat); doi 30 gidy cho rudi bo 1&én. Qua trinh thi nghiém
nay duoc Iap lai 5 Ian lién tiép. Dung camera dé quay hinh anh leo tréo cua rudi. Phan tich
kha nang leo tréo ctia rudi ¢ 5 giay dau tién sau khi két thic 5 lan dap lién tuc bang phan
mém Image-J va xur Iy théng ké bang phan mém SPSS v.23.. Tong sé rudi duoc sir dung
cho mdi 16 thi nghiém 1a khoang 80 con (40 con rudi duc va 40 con rudi céi).

Mau nghién ctu c6 tac dung cai thién kha nang van dong cua rudi giam khi diém
leo tréo ¢ 16 sir dung cao chiét c6 diém cao hon 16 bénh 1y vai sy khéc biét dat ¥ nghia
thong ké.

Thoi gian thich hop dé lam climbing 1a vao budi sang (hoac tré nhat 1a trudc 14h).
Vi vao budi sang va budi trira kha ning leo tréo cua rudi la tét nhat va on dinh nhat. Ngoai
ra, can tuan tha nghiém ngat vé khong gian va thoi gian, c6 nghia 13 toan bo qua trinh 1am
climbing chi dién ra tai 1 dia diém xac dinh va tai 1 thoi gian nhat dinh (diéu nay dé tranh
sai s6 do trong thi nghiém bo nguoc chiéu trong luc thi trong luc tai mdi dia diém khac
nhau vao nhitng khoang thoi gian khac nhau 1a khac nhau). Vi du: chi lam climbing vao
lGc 8 h séng tai cuing 1 vi tri ¢6 ma thoi. Climbing dugc tién hanh cach nhau ci mdi 5 ngay
cho dén khi cac dong rudi khdng con kha niang bo 1én dugc nira (25-40 ngay).

Céac budc tién hanh cu thé nhu sau.

Buwéc 1: Chudn b ruéi: Lai rudi duc va rudi cai chua qua giao phdi cua chung Elav
trong 4-5 ngay dé tao thé hé F1, rudi gidm truong thanh F1 dugc sir dung 1am chang sinh
ly. Lai rudi duc chua qua qua giao phdi cia chung hAPP véi rudi cai ching Elav chua qua
qua giao phéi 4-5 ngay trong méi trudng thie an khong/ hoic ¢6 bo sung mau VCE, VCH,

va VCN vai nong do 2 mg/ml. Thé hé rudi truong thanh F1 tiép tuc duoc nudi trong moi
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truong thirc an co/ khong bd sung mau nghién ciru nhu trén. Tong sb rudi dugc su dung
cho mdi 16 thi nghiém 1a khoang 80 con (40 con rudi duc va 40 con rudi céi).

Buwéc 2: Vé sinh éng thay tinh (6ng climbing): Ong thuy tinh d3 chia vach duoc
rra sach bang nudc va dé rao truéc khi sir dung va duoc lau sach bang con (sir dung gidy
khong bui), sau khi lau cdn, dé 15 phit cho con bay hoi hét, néu khong hoi cdn s& anh
huong dén rudi

Buwéc 3: Chuyén rudi vao éng climbing: Chuyén tirng dng méi trueong co chua tir
15 — 20 con rudi da duoc chuan bi sdn sang cho climbing vao éng thay tinh chia vach da
lau sach bang con; doi it nhat 10 phat cho rudi on dinh (dung dang 6ng).

Bwéc 4: Chudn bi hé théng quay phim: Chuan bj 1 khu vyc tréng, c6 mot man
mau trang (nén phia sau mau trang dé khi quay dé thay rudi bo 1én ma dém), mot miéng
mouse mém dé 16t phia dudi day 6ng (giéng nhu miéng dap rudi — loai tét nhat 12 loai c6
mau sang dé dé nhin thay rudi); dé cac ong climbing chtra rudi vao vi tri trudc man mau
trang (co thé ding bang keo dé lién két cac dng thuy tinh lai voi nhau ¢ phan trén ciaa 6ng
hodc phia dudi day 6ng); can chinh tiéu cy may quay sao cho phil hop dé quay duoc nét
nhét, thay rudi bo 1én rd nhat va day du khung hinh nhat.

Buwéc 5: Thuee hign climbing: Tién hanh thi nghiém hanh vi leo tréo cua rudi truong
thanh & céc ngay tudi thi 3, 7 va 10. Cho khoang 10 con rudi vao céac dng thity tinh d4 chia
vach va doi it nhat 10 phat dé rudi duoc 6n dinh. DUng stc cua tay dap e da manh lién
tuc 5 lan dé dua rudi vé day 6ng thuy tinh (vé ciing vach xuét phat); doi 30 gidy cho rudi
bo 1&n. Qua4 trinh thi nghiém nay duogc lap lai 5 1an lién tiép. Dung camera dé quay hinh
anh leo tréo cua rudi. Sau 10 -15 phdt rudi da 6n dinh, ding stc cua tay dap lyc du manh
lien tuc 5 lan dé dua rudi vé day 6ng thuy tinh (vé cling vach xuét phat); doi 30 gidy cho
rudi bo Ién.

Sau d6, tiép tuc thyc hién lai budc 5 ndy 5 lan.

Trén thuce té, cac clip climbing khi phan tich chi st dung 5 gidy dau tién sau lan dap
cudi cing cua 5 l1an lién tuc, thé nhung trong thuc nghiém van phai dé may quay du it nhat
30 gidy ma khong rut ngin thoi gian nay xudng duoc 1 vi 30 gidy la khoang thoi gian can
thiét dé rudi hoi phuc; tro nén mat canh giac hay khéng hinh thanh phan xa phai chay 1én,

leo 1&n hoic bi li véi tac dong cua lre dap xudng; tro vé trang thai leo tréo ty nhién.
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Buwéc 6: Chuyén rugi vé éng méi trwomg: Sau khi hoan thanh thir nghiém, rudi
duoc chuyén vé lai dng moéi truong. Mbi trudng nudi rudi lai climbing nén thay méi mdi 2
ngay/lan.

Tiéu chi danh gia:

Chi sb van dong cua rudi giam & mdi nhom dugc tinh toan dya theo phuong phap
cho diém nhu sau: 0 diém dbi véi rudi & dudi vach 2 cm; 1 diém dbi véi rudi & gitra vach
2 va 4 cm; 2 diém ddi véi rudi & gitra vach 4 va 6 cm; 3 diém ddi véi rudi ¢ gitra vach 6 va
8 cm; 4 diém ddi véi rudi o giira vach 8 va 10 cm; 5 diém ddi véi rudi ¢ trén vach 10 cm.

Xir ly s6 liéu:

Phan tich kha niang leo tréo ciia rudi ¢ 5 gidy dau tién sau khi két thic 5 lan dap lién
tuc bang phan mém Image-J va xt ly thong ké bang phan mém SPSS v.23.
2.3.3.5. Pdnh gid tic dung cdi thién tri nhé ngdn han cia Vién chi ba sieng bang thie
nghiém tri nhé mui trén du trang ruéi gidgm bgc ba mang gen bénh Alzheimer hAPP

Phuong phap: Odor-taste learning assay.

Phuong phap tién hanh theo mé ta ciia nhdm nghién citu Gerber va Cs nam 2013

[170]. Thir nghiém duoc md ta tom tat nhu sau:

4 LUYEN TAP 1 N/ LUYEN TAP 2 ™\
3 Ian 3l1an
B e JREEE e

KIEM TRA 3 min KIEM TRA

1% Agarose 1% Agarose

Hinh 2.2. M6 hinh kiém tra tri nhé ngan han cua du tring béc ba ruai giam.

Chu thich: AM: mui n-amyl acetat; OCT: mui 1-octanol

Au triing bac ba caa thé hé F1 ¢ phép lai trong muc 2.2.3.1.duoc rira sach thirc dn
bam trén co thé bang nudc cat 2 1an, s& duoc sir dung lam thi nghiém tri nhé muai. Thu
nghiém duoc tién hanh gom 3 budc: chuan bi, luyén tap va kiém tra. O budc luyén tap
duoc tién hanh theo 2 qua trinh nhu sau. O quy trinh thir nhat (AM+/OCT), 12 4u tring
rudi giam bac 3 duoc tiép xdc 5 phut véi mui n-amyl acetat (AM) trong dia petri (duong
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kinh 10cm) da phu 1 16p thach agar 1% c6 chira phan thuong 14 sucrose 2M; sau d6 chung
tiép tuc duoc tiép xdc voi mii 1-octanol (OCT) nhung trong moéi trudng thach agar khéng
¢ phan thuong sucrose. Budc luyén tap nay dugc goi la AM+/OCT, biéu thi “+” 1a phan
thuang. O quy trinh the hai (OCT+/AM), 12 4u tring rudi giam béc ba khac duoc tiép xtc
5 phuat véi mui OCT trong vao dia petri (duong kinh 10cm) da phu 1 16p thach agar 1% co
chtra phan thuong 12 sucrose 2M; sau d6 ching tiép tuc duoc tiép xdc véi mui AM, trong
moi trudng thach agar khong cd bd sung sucrose. Budc luyén tap nay duoc goi la
OCT+/AM. M&i mét lan luyén tap duoc tién hanh trong 5 phut va dugc két hop gitta AM,
OCT vai phan thuéng sucrose. Cac quy trinh luyén tap duoc l1ap lai 3 lan. 10 pl chat tao
mui (AM, OCT) duogc thém vao ong eppondorf 0,2 ml ¢6 nap duc 16 va duoc dat & vi tri
d6i dién trong dia petri co chtra thach agar 1%. Mui AM duoc sir dung truc tiép cho thi
nghiém, con mui OCT duoc pha lodng 50 lan bang dau paraffin. Mdi dia petri duoc chia
thanh 2 vung, cach nhau bai vung trung lap c6 kich thuéc 1 cm. Vung trung lap dugc dinh
nghia 12 khu vuc & d6 4u tring nhan dugc cuong d6 cia mdi mui 13 nhu nhau. Mdi mot
quy trinh luyén tap duoc tién hanh trén 12 au tring. Sau khi budc luyén tap két thac, chuyén
sang budc kiém tra. 24 au tring tham gia luyén tap duoc chia déu vao 3 dia thach agar
khong chtra phan thudng sucrose, ddng thoi 2 chat tao mui AM va OCT dat ¢ 2 vj tri ddi
dién trong dia (8 con/ dia). S6 4u triing tap trung vé 2 phia mui khac nhau dugc ghi lai sau
3 phut. Phan tich chi s6 uu tién Pream (chi s6 uu tién AM) va Preoct (chi $6 uu tién OCT)
dugc xir Iy bang phan mém Image-J. Cong thuc tinh céc chi s6 duoc chi ra trong dudi day:

S$6 au trung bén AM — SO au trung bén OCT
PREFAM =

Tong soO au trung

S6 du trung bén OCT — SO au trung bén AM

PREF,¢cr = - IR
ocr Tong so6 au trung

PREF,,; — PREF
LI =
2
Trong d6, néu: LI>0 cho thay au triing c6 kha nang hoc tap hay ghi nhg; L1<0 cho

thiy viéc hoc tap gay kho chiu cho rudi gidm (diéu nay s& thuong xuat hién khi mé hinh
nghién ctru 13 dua ra cac hinh phat (vd: quinidin, mudi nong d6 cao); LI~0 cho thiy au

trung khéng c6 kha nang hoc tap hay ghi nhé.
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MJi lan thi nghiém tién hanh trén 24 con 4u tring rudi giam bac 3 va duoc tién hanh
l3p lai 5 1an. Sé thi nghiém tién hanh 20 lan, téng sé au tring rudi giam trong thi nghiém
khoang 480 con.

Céc budc tién hanh cu thé cua tha nghiém nhu sau:

Buwéc 1: chudn bj

Chudn b pha thach: dia petri X chtra 1,5% thach agar va duong sucrose 2M. Dia
petri Y chua 1,5% thach agar va khong c6 duong.

Pha mui:

L4y 10 pl dung dich mui octanol cho vao éng dung mui. Pat 1a mui OCT.

Pha lodng dung dich mui n-amyl acetat vai parafin (1:50), lay 10 pl dich pha lodng
nay cho vao cac dng mui con lai. Dat 1a mui AM.

Pénh dau cac 6ng dé phan biét 2 mui.

Chudn b du tring: Lua chon 24 u tring 3-5 ngay tudi con ¢ dudi thire in, rira sach
thire an con bam trén 4u tring.

Buwéc 2: Tién hanh tdp luyén:

Tién hanh luyén tgp AM+/OCT:

Dit dng dung mui AM (n-amyl acetat) 1én dia X, ddy nip dé yén trong 1 pht.

L4y 12 4u trung da rira sach & trén cho vao dia X, cho chiing 1am quen véi mii AM
va moi truong dia X c6 duong trong thach trong 5 phat.

Dén phat thi 4 caa qué trinh trén, dat dng dung mai OCT (mui con lai) vao dia Y,
day nap dé yén trong 1 phat.

Sau khi hét 5 phat, chuyén céc au tring ¢ dia X sang dia Y, cho chung lam quen voi
mui OCT va dia Y khong c6 duong trong thach trong 5 phut.

Lap lai qué trinh trén 3 lan.

Tién hanh luyén tép OCT+/AM

L4y 12 4u tring d3 rira sach con lai ¢ trén cho vao dia Y, cho chung 1am quen véi
mui OCT va moi truong dia Y c6 duong trong thach trong 5 phat.

Dén pht tht 4 cua qué trinh trén, dit dng dung mui AM (mui con lai) vao dia X,
day nap dé yén trong 1 pht.

Sau khi hét 5 phat, chuyén cac au tring & dia Y sang dia X, cho chiing lam quen véi
mui AM va dia X khong c6 duong trong thach trong 5 phdt.

Lap lai qua trinh trén 3 lan.
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Buwéc 3: Tién hanh kiém tra:

Dén phat thir 4 cua budc tap luyén cudi cung, tién hanh dit dng mui vao 3 dia test.
Dbiat mui AM 1én 1 bén trén dia test (43 ké san vach ¢ gitra), dat mui OCT [én bén con lai
cua dia test, day niap va dé yén trong 1 phut.

Sau khi hét 5 phit caa budgc tap luyén cudi cung, lan luot chuyén 8 au tring Ién ting
dia test va tién hanh kiém tra trong 3 pht.

Sau khi hét thoi gian kiém tra, dém sb 4u tring ¢ 2 bén, phia mdi AM va OCT, ghi
nhan két qua.

Qua trinh duoc tién hanh 3 lan, dé han ché sai sé tién hanh két hop mui AM véi dia
X, mi OCT véi dia Y; 1an ké tiép lam nguoc lai véi mui OCT dia X va mii AM dia Y.

CAc 4u trung khi cho vao dia thach, duoc dit vao khoang chinh giira dia thach da ké
tu trudce.

2.2.4. Phwong phdp xi¢ Iy sé ligu

- Két qua thtr nghiém hanh vi di chuyén (Crawling assay), thir nghiém hanh vi leo
tréo (Climbing assay) va thu nghiém tri nhd mui (Odor-taste learning assay) dugc xu 1y
bang phan mém Pazera Free MOV to AVI Converter PORTABLE, sau d6 két qua dugc
phan tich bang phin mém Image-J.

- Két qua thu dugc trong cac thir nghiém hanh vi va thir nghiém tri nhé mui duoc
xtr 1y thdng ké bang phan mém SPSS v23. So sanh gi4 tri trung binh cac 16 bang one-way
ANOVA va dung hau kiém LSD test dé so sanh gié tri trung binh ciia 16 thir so véi 16 ching.

Déi vai céc s6 lieu khdng thudc phan phéi chuan, két qua duoc trinh bay duéi dang
trung vi, ta phan vi. Dung kiém dinh Kruskal Wallis dé so sanh giira cac 16, Mann-Whitney
U Test dé so sanh két qua giira 16 thir va 16 ching.

- Két qua biéu dd trinh bay duoc xir Iy bing phuong phap One-Way ANOVA
2.3. PIA PIEM NGHIEN CUU

Cac nghién ctru vé thyc vat tién hanh tai Vién DPao tao Duoc, Hoc vién Quan y va
khoa Tai nguyén duoc liéu, Vién Duoc liéu.

Cac nghién ctu vé hoa hoc tién hanh tai Vién Pao tao Duoc, Hoc vién Quan y; Vién
Hoa sinh bién, Vién Hoda hoc, Vién Han 1am Khoa hoc va Céng nghé Viét Nam; Vién
nghién ctru tng dung va dich vy phan tich thi nghiém thanh phé H5 Chi Minh.

Cac nghién ctru vé tac dung sinh hoc tién hanh tai khoa Duoc li- Sinh héa, Vién

Duoc liéu.
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CHUONG 3: THUC NGHIEM VA KET QUA

3.1. THUC VAT HOC
3.1.1. Thdm dinh tén khoa hoc cia Vién chi ba sing

Trong qua trinh nghién ctu, mau cay Vién chi ba sing dugc thu hai nhiéu lan voi
muc dich quan sét va liy ddy du dugc cac bo phan thuc vat cua cdy. Qua phan tich, ddi
chiéu véi cac dic diém hinh théi (than, 14, r&, ciu tao hoa, qua) véi khoa phan loai loai cua
chi Polygala (ho Polygalaceae) trong cac bo Thuc vat chi cua F. Gagnepain, Thuc vat chi
Trung Quédc, Pham Hoang Ho (1999) cho thdy cac mau Vién chi ba sing thu thap & Sa Pa
(Lao Cai) c6 tén khoa hoc chinh xéc la Polygala karensium Kurz (c6 cac dong danh la
Polygala tricornis Gagnep, Polygala floribunda Dunn, Polygala congesta Reder et E. H.
Wilson, Polygala lancilimba Merrill.). Két qua xac dinh tén khoa hoc trén da dugc ThS.
Nghiém Dirc Trong — Bd mon Thuc vat, truong Dai hoc Duoc va ThS. Nguyén Quynh Nga
— Khoa Tai nguyén duoc liéu, Vién Duoc liéu tham dinh. MAu tiéu ban hién dang duoc luu
trit tai Vién Dugc lidu, s6 hiéu mau: NIMM- 20123.

(Phiéu gidm dinh thuc vdt xem phu luc 1.)

3.1.2. Pic diém hinh thai theec vat

Cay bui cao 0,5-1 m. Than non c¢é canh, hoi vin. Canh non nhan, khong long.

La don, moc so le, rat da dang, 14 géc hinh elip, 14 phia trén hinh méac. Cudng la dai
1-2,5 cm, nhan hoic ¢é long ngén. Phién 14 mong, nhan, mat trén mau xanh, mat dudi mau
xanh hoic ¢6 mau tia. Gan 14 hinh 16ng chim, c6 6-7 cip gan phy, phan chia dén tin mép
1a. Mép 14 thudng luon song, c6 gai rat nho va cach nhau khong déu.

Cum hoa day, moc & dau canh hoic ké 14. Hoa xép day, nhiéu, dai 2,5-4 cm. Pai 5,
khong déu, som bi rung. Ngoai ciing ¢6 3 14 dai nho, hoi cup vao trong, dai 8-10 mm, rong
4-5 mm, dinh t. Hai 14 dai phia trong moéng, gidng canh hoa, hinh tring nguoc, 16n, dai
12-15 mm, rong khoang 8 mm. Canh hoa c6 mau tring phét tim dén hong, mong, xé 2
thay.

B6 nhi 8, chi nhi dai 2-2,4 cm. VoI nhuy dai khoang 1,2-1,4 cm, rong va cong dan
tir dudi 1én dinh. Ndm nhuy hinh méi. Bau det, ¢ trén, chia 2 6. Hat mau nau den, hinh

trang, 16ng to.
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Ré& cii mong nuéc, cong queo, dai khoang 15-30 cm. Mit ngoai mau xam nau nhat,
c6 nhitng nép nhin ngang va doc. Lép vo day dé tach khoi 16p gd. L&p vé mau nau nhat,
l6p gd mau nga vang.

Tiéu ban mau vién chi nghién ctru xem hinh 3.1, dic diém hinh thai cuaa miu cay

vién chi xem hinh 3.2:

A M M N R AR

Ngudi gidém dinh: Neuyda Quinh Nga, Phan Vin Trutng

Hinh 3.1. Tiéu ban mdu Vién chi ba sizng nghién cizu
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Hinh 3.2. Anh chup cac bé phdn cua cay Vién chi ba sing
Chu thich:(1) Toan cay vién chi, (2) Canh mang cum hoa, (3) L& (mat trén), (4) L4
(mat dudai), (5) Gan chinh (mat trén), (6) Gan chinh (mat dudai), (7) Mép 14 mat dudi, (8)
Hoa nguyén ven, (9) Hoa cit doc , (10) L4 dai, (11) Canh hoa, (12) B6 nhi, (13) Bao phan,
(14) Voi nhuy, (15) Nam nhuy, (16) Bau nguyén ven, (17) Bau cit ngang, (18) Hat, (19)
Ré, (20) Than.
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3.1.3. Pdc diém vi hoc
3.1.3.1. Pic diém vi phdu than

Mt cit duoc liéu c6 hinh tron, tir ngoai vao trong c6 16p biéu bi mong, mé day, mo
mém mong, md cung, 16p libe, 16p g, trong ciing 1a md mém rudt. Lép biéu bi mong (1)
gom céc té bao da giac thanh mong bao quanh 16p mé day (2) gom nhiing té bao hinh da
giac nho, thanh day xép déu dan. Mé mém vo (3) dugc ciu tao boi nhitng té bao da giac
I6n hon, c¢6 thanh mong. L&p md cang (4) gdm nhitng té bao hinh khéi c6 vach day, khoang
rong. Lop libe (5) twong d6i min nam gan phan g (6). Trong cung 1a md mém ruét (7),

gom nhiing té bao hinh luc giac, to, thanh mong, xép sat nhau. (Xem hinh 3.3).
D‘l‘:zf(:'!'.(-' , / b 53 * z A

J y ¥ s
\ 4
- ’ Y o
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Hinh 3.3. Anh ddc diém vi phau than cay Vién chi ba sing
Cha thich: (1) biéu bi mong; (2) mé day;(3) md mém vo;(4) mo cang;
(5) 16p libe;(6) 16p gd; (7) md mém ruot

3.1.3.2. Pdc diém vi phdu ré

Mt cat duoc lidu tron, tir ngoai vao trong c6 16p ban gém 3-5 hang té bao (1). M6
mém vé (2) gdom nhiing té bao da giac tuong ddi 1on, thanh mong. Tinh thé calci oxalat (3)
hinh cau gai nam xen k& véi mé mém vo. Lép libe (4) mong nam sét 16p gé (5). (Xem hinh
3.4).
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Hinh 3.4. Anh ddc diém vi phau ré cay Vién chi ba sing
Ch thich:(1) 16p ban; (2) mé mém vo;(3) tinh thé calci oxalat;(4) 16p libe;(5) 16p gd

3.1.3.3. Pic diém vi phdu la

Gan 14 phia trén 16m, phia dudi 16i. Long che chd (1) cau tao bai 1 té bao. Tiép dén
12 16p biéu bi (2) gdm 1 hang nhiing té bao hinh chit nhat nho xép déu nhau. M6 mém (3)
gom nhitng té bao hinh da giac to, c6 thanh mong. Lép libe — gd (4) tao thanh mot dudng
cung trong d6 phan libe bén ngoai bao boc lay phan gd phia trong. Bao quanh 16p libe — gb

1a 16p md cang (5) mong gom nhitng té bao ¢ thanh day hoa gd. (Xem hinh 3.5).

Chii thich:(1) 16ng che chd; (2) 16p biéu bi;(3) m6é mém;

(4) 16p libe-gd;(5) 16p mo cing
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3.1.3.4. Pic diém bét ré vién chi

Bot mau xam, khdng mui, vi hoi dang. Soi dudi kinh hién vi thdy manh mang mau
do6 néu; hat tinh bot hinh tron dang riéng Ié hoac tu lai thanh dam; moé cing co6 thanh day,
khoang rong; nhiéu manh mé mém gom nhiing té bao da giac xép sat nhau; 16ng che cho

da bao co té bao & dau dai va thudn nhon. (xem hinh 3.6).

Hinh 3.6. Cdc ddc diém cua bét ré cay Vién chi ba sing
Chu thich: Manh mang mau (1), hat tinh bot (2), bo soi (3), 16ng che chad (4), manh
ban(5), tinh thé calci oxalat hinh khéi (6), md cing (7).
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3.2. THANH PHAN HOA HOC
3.2.1. Két qud dinh tinh cac nhém hgp chat

Dinh tinh s c6 mat cua cac hop chét hitu co trong ré cay Vién chi ba sirng bang

cac phan ung véi thude thtr dic trung. Két qua duoc trinh bay trong bang 3.1.

Bang 3.1. Két qud dinh tinh cac nhdm hep chat c6 trong ré cay Vién chi ba sing

STT | Nhém chat Phin ing dinh tinh Két qua Nhan xét
Quan sat hién tugng tao bot ++
Ong HCl c6 Co0 saponin
Phan g so bo phan biét cot bot cao
1. Saponin saponin bang 4ng
NaOH
Phan tng Liebermann — bt
Burchardt
Phan rng Cyanidin ++ Co flavonoid va
2 Flavonoid | oy tng véi Sat (1) clorid 5% + + rgﬂfgﬁgg;’f
. Phan trng vai Gelatin 1% - R o
3 Tanin Phan tng véi Chi acetat 10 % - Khong co tanin
Phan urng v6i TT Mayer - Khéng cé
4, Alcaloid Phan tng voi TT Bouchardat - alcaloid
Phan ung véi TT Dragendoff -
5. Coumarin | Phan {rng déng mao vong lacton - Khong €0
coumarin
6. buong khir | Phan tng vai TT Fehling A,B + + Co duong khur
. . Khoéng ¢6
7. Anthranoid Phan trng Borntrager - .
anthranoid
8. | Acid hitu co | Phan &ing véi NaoCOs tinh thé + + C6 acid hiru co
Phan urng véi anhydride acetic + .
9. Sterol g H2804{iac + Cé sterol
10. Chat béo Dé lai vét mo trén giay loc + C6 chat béo
Glycosid Phan 1’rn79 I’<eller —_Kiliani - Khong c6
11. . Phan urng Baljet - e
tim glycosid tim

Phan trng Liebermann

(-): phan #ng am tinh

(+): phan wng duong tinh

(++): phan itng duong tinh ré

Dua vao két qua dinh tinh trong bang, so bo két luan trong ré cay Vién chi ba sing

¢ cac nhom hop chat saponin, flavonoid va co thé c6 hop chat c6 géc OH- phenol khéc,

duong kht, acid hiru co, chat béo, sterol.
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3.2.2. Chiét xudt va phan ldp cac hep chat

R& cay Vién chi ba stng P. karensium da rat 18i, phoi kho, nghién thanh bot thé (4,0
kg, d6 4m 8%) dugc ngam, chiét siéu am 3 1an véi MeOH (nhiét do 70° C, thoi gian 45
phat) thu duoc dich chiét methanol. Sau khi loai dung méi dudi &p suat giam, can chiét
MeOH (700,0 g) dugc phan bd déu trong nudc cat va chiét phan 16p lan luot véi n-hexan,
dichloromethan va ethyl acetate thu duoc cac phan doan cao chiét n-hexan (VCH, 10,3 g),
CHCI, (VCD, 21,0 g), EtOAc (VCA, 23,0 g) va phan Iép nudc (VCN 633,3 g).

Mot phan phan doan cao chiét VCA (15,0 g) dugc dua 1én cot pha dao véi hé dung
méi ria giai bang aceton/nudc (1/1,5, v/v) thu duge 6 phan doan, VCA1-VCAs. Phan doan
VCA: tiép tuc duoc dua 1én cot pha dao véi hé dung mdi rira giai bang MeOH/nudc (1/1,
v/v) thu duoc 3 phan doan VCA1.1 -VCAL3. Phan doan VCA1.1 duoc tinh ché bang HPLC
(cot J’sphere H-80 250 mm x 20 mm, str dung 44% acetonitril trong nuéc, toc do 3
mL/phut) thu dugc hai hop chat VC6 (8,0 mg) va VC11 (7,0 mg). Hop chat VC3 (7,0 mg)
thu duoc bang cach tinh ché phan doan VCAu.s trén may HPLC (cot J’sphere H-80 250
mm x 20 mm, sir dung 50% acetonitril trong nuéc, téc do 3mL/pht). Phan doan VCA;
dugc dua 1én cot pha dao vai hé dung méi rira giai bang MeOH/nuéc (1,2/1, v/v) thu dugc
3 phan doan VCAz1- VCA3.3. Phan doan VCA3.1 dugc tinh ché trén may HPLC (cot
J’sphere H-80 250 mm x 20 mm, sir dung 62% acetonitril trong nudc, téc d6 3 mL/ph(t)
thu dugc ba hop chat VC4 (7,0 mg), VC10 (3,0 mg) va VC9 (7,5 mg). Phan doan VCAs
dugc tinh ché bang HPLC (cot J’sphere H-80 250 mm x 20 mm, sir dung 60% acetonitril
trong nudc, toe d6 3 mL/phut) thu dugc hop chat VC8 (8,0 mg).

Phan con lai ciia phan doan cao chiét ethyl acetate (8,0 g) duoc dua 1én cot pha
thuan véi hé dung méi khai trién dichloromethan — aceton theo gradient nong d6 véi do
phan cuc ting dan tir ty 16 30:1 dén 0:1, thu duoc 10 phan doan VCA7 - VCA17. Phan doan
VCAs bdc hoi dung méi thu dugc chat 0,97 g, tiép tuc tinh ché bang SKC pha thuan ¢& hat
40 — 63 pum, h¢ dung madi rira giai la dichloromethan/methanol (70/1 — 0/1). Hng dich
rira giai vao cac 6ng nghiém 10ml, kiém tra qua trinh sic ky bang TLC, gop céac ong c6
cuing vét sic ky, boc hoi dung méi thu dugce 3 phan doan VCAg.1 -VCAg.3. Tiép tuc dua
phan doan VCAs-2 Ién cot sac ky c6 duong kinh 1cm, chiéu dai 30cm vai silica gel pha dao
C-18, hé dung mdi rua giai 13 methanol va nudc (7/3, viv). Hang dich rira giai vao ong

nghiém 5 ml, cin ct vao sic ky d6 TLC dé gop cac 6ng c6 vét gidng nhau, rdi loai bo hét
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dung méi dudi ap sut giam, thu duoc hop chat VC16 (10,2 mg) va hop chat VC17 (12,3
mg).(Cdc phdn doan khéc, VCA7va VCAg—VCA17 chira thu diroc chdt sach)

Phan doan nudc VCN duoc ¢ quay loai bo dung mai hiru co sau d6 dua 1én cot
Diaion HP-20, loai b6 duong bang nuée sau d6 ting dan ndng do methanol trong nuée (25,
50, 75 va 100%) thu duoc 4 phan doan, VCN1 — VCN4. Phan doan VCN; dugc dua 1én cot
sic ky silica gel véi hé dung mdi rira giai gradient dichloromethan/methanol (100/1—0/1
, VIV) thu duoc 4 phan doan, VCN2.1 - VCN2.4. Phan doan VCN2.2 dugc dua 1én c¢ot pha dao
vé6i hé dung mdi rira giai bang aceton/nudc (1/2, viv) thu duoc 3 phan doan VCNa.21
VCNa-2-3. Phan doan VCNa-22 dugc tinh ché bang HPLC (cot J’sphere H-80 250 mm x 20
mm, str dung 30% acetonitril trong nudc, téc do 3 mL/phat) thu dwgc bén hop chat VC5
(5,4 mg), VC7 (10,5 mg), VC2 (8,0 mg) va VC1 (4,5 mg).

Phan doan cao chiét VCD (21,0 g) duoc dua 1én cot pha thuan véi dung méi khai
trién: n-hexan-aceton (lan lwot véi cac ti 1¢ 100:0 — 1:1,v/v) thu duoc 26 phan doan, ky
hiéu VCD1 — VCDos.

Phéan doan VCDs thu duoc khi chay hé dung moi n-hexan/aceton (40/1). Tién hanh
thu hoi dung méi dwoc can, rira can bang n-hexan thu duoc tinh thé hinh kim mau trang.
Két tinh lai bang n-hexan nhiéu lan, kiém tra bang TLC dén khi thu dugc chat tinh khiét,
thu dugc hop chat VC12 (11,2 mg).

Phan doan VCDy thu dugc khi chay hé dung méi rira giai n-hexan/aceton (10/1),
tiép tuc dua phan doan nay Ién cot silica gel (kich thudc 2x60 cm), rira giai bang hé dung
moi DCM: aceton (25:1) thu duoc hop chat VC15 (9,8 mg).

Phan doan VCDu4 thu dugc khi chay hé dung moi rira giai n-hexan/aceton (50/1)
Sau khi cat thu hoi dung mdi, thay c6 két tinh trang, két tinh lai nhiéu lan bang n-hexan thu
duoc hop chat VC14 (12,0 mg).

Phan doan VCDa; thu duoc khi chay hé dung moi rira giai n-hexan/aceton (1/1).
Tién hanh thu hoi dung méi dugc can, rira can biang n-hexan sau d6 rira bing aceton thu
duoc tinh thé mau trang. Tinh ché bang cach hoa tan tinh thé trong dichloromethan roi
dé bay hoi dén can, két tinh lai bang aceton. Lap lai qua trinh nay nhiéu lan thu duoc
hop chat VC13 (15,8 mg).
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Bt duge Dich chiét Cao chiét
héu kho MeOH MeOH
[
| [ [ |
Cao chidt Cao chiét Cao chiét Cin nudc
n-hexan dichloromethan ethyl acetat {(VCN)
(VCH) (VCD) (VCA) 10
[ [ 3 I I I I
VM,
VCD, VCDy, VCD,, VCA VCA -
1 5,“ B H,D :__{ 11
i —
VCI5 VCl4 VC13 | | | ! VCN,.
(9B) (4C) (21C) VICA, VCA, VCA, VCA,
11,2 mg 9.8 mg 12,0 mg 15,8 mg (2,2a) (2.3g) (1.6 g) (0,97g) 12
5.1’4_I_| - { P VON, ...
: 7 ]
VCA,, VCA,; VCA,, vea
8.0 mg
6 b VCA,, VC3)
Chii thich — Vi3 | VC4 54 mg
1. Chiét siéu am MeOH, 6. HPLC diéu ché s 7.0 mg 7.0 mg
70°C, 7. SKPD: DCM/Aceton 8,0 mg - .
45 phat, 3 lan (30/1-0/1) | VCl6 (VCT)
2. Loai dung moi 8. DCM/Aceton (0/1-70/1) V10 10,2 mg 1 105 mg
3. SKPT: n-hexan/aceton 9. MeOH/H20 (7/3) .,
(100/1 - 1/1) 10. Diaion HP-20 VCl1l 3.0 mg
4. SKPD: Aceton/H20 MeOH/H20 (25-100%) — .
(1/1,5) 11. DCM (20/1-2/1) 7,0 mg | verr | (veR)
5.1. SKPD: Aceton/ H20 12. SKPD: Aceton/ H20 || V9 12.3 me 2.0 mg
(1/1) (1/2) 7.5mg
5.2. MeOH/H:0 (1,2/1)
(VC1)
4.5 mg

Hinh 3.8. Sor do phan Idp cac chdt tir ré Vién chi ba simng
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Nhu vay, tir cac phan doan thu dugc céc hop chat nhu sau:

Phan doan Hop chét thu duoc
Dichloromethan VC12,VC13,VC14,VC15

Ethyl acetat VC3,VC4,VCe6, VC9, VC8, VC10, VC11, VC16, VC17
Can nudc VC1, VC2, VC5, VC7

3.2.3. Xde dinh cdu tric héa hec ciia cac hgp chdt phan ldp tie ré Vién chi ba sing

Tién hanh x4c dinh cau tric cac chat phan lap duoc tir ré Vién chi ba stng bang céc
phuong phap xac dinh ciu tric theo muc 2.2.2.3., két qua thu duoc nhu sau.
3.2.3.1. Hop chdt VC1

Hop chat VC1 thu dugc dudi dang bot vo dinh hinh mau trang. Trén phd *H-NMR
cia VC1 thay xuat hién tin hiéu: hai proton olefin tai on 6,56 (1H, d, J = 16,0 Hz, H-8”)
va 7,74 (1H, d, J = 16,0 Hz, H-7"), vdi hang sb tuong tac 16n (J = 16Hz) cho thay cau trdc
khdng gian cua hop chat VC1 c6 ciu hinh E. Nam proton thom tai dn 7,49 (2H, t, J = 8,0
Hz, H-3>” va H-5""), 7,61 (1H, t, J = 8,0 Hz, H-4"”) va 8,06 (2H, d, J = 8,0 Hz, H-2"" va
H-6"), hai proton thom ctia vong c6 cac nhom thé ddi xang tai on 6,97 (2H, s, H-2” va H-
6”), va ba nhém methoxy tai on 3,81 (3H, s, 4”-OMe) va 3,88 (6H, s, 3”’-Ome va 5”-OMe).
Ngoai ra, trén phd con xuét hién tin hiéu cua mot proton anome tai on 5,52 (1H, d, J = 3,5
Hz, H-1").

Trén phd 3C-NMR va HSQC caa VC1 thy xuat hién tin hiéu caa ba muoi mét (31)
carbon trong do6 c¢6 hai carbon carbonyl tai dc 167,7 va 168,1; sau carbon khong lién két
truc tiép voi hydro tai dc 104,9; 131,2; 131,5; 141,4 va 154,8x2; muoi bay (17) carbon
methine tai oc 71,6; 72,5; 73,1; 74,1; 74,9; 79,8; 84,2; 93,2; 107,0x2; 117,8; 129,6x2;
130,7x2; 134,3 va 147,2; ba carbon methylen tai Jéc 63,3; 65,5 va 65,6; va ba carbon
methoxy tai dc 56,8x2 va 61,2. Phan tich phé *H-,23C-NMR cuaa hop chat VC1 cho thiy
cau tric cua hop chat nay twong ty Vi hop chat 3-O-[(E)-3,4,5-trimethoxycinnamoyl]-4-
D-fructofuranosyl-(2—1)-(6-O-benzoyl)-a-D-glucopyranosid [96]. Vi tri cua cAc nhém
thé va nhom chirc cua VC1 duoc xac dinh dya trén cac phan tich phd HMBC. (Cac phé
cua hop chat xem phy luc 2.1.).

Do dich chuyén carbon tai dc 93,2; 73,1; 74,9; 71,6; 72,5 va 65,5 két hop véi proton
anome tai ou 5,52 (1H, d, J = 3,5 Hz); va do dich chuyén carbon tai Jc 65,6; 104,9; 79,8;
74,1; 84,2 va 63,3; két hop Vi tuong tic HMBC giita glc H-1' (1 5,52) va fru C-2 (dc
104,9) goi y su cd6 mat cua duong sucrose (B-D-fructofuranosyl-(2—1)-a-D-
glucopyranosid). Nhém (E)-3,4,5-trimethoxycinnamoyl dwoc xac dinh tai vi tri fru C-3 dua
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vao tuong tic HMBC tir fru H-3 (6n 5,51) d&én C-9" (dc 167,7), tir H-6" (6w 6,97) d&én C-1"
(6c 131,5)/C-2" (6c 107,0)/C-4" (¢ 141,4)IC-5" (6c 154,8)/C-7" (Jc 147,2), tir H-7" (Sn
7,74) dén C-1" (Jc 131,5)/IC-2" (5c 107,0)/C-6" (¢ 107,0)/C-8" (5c 117,8)/C-9" (dc 167,7),
tir nhom methoxy (du 3,88) dén C-3"/C-5" (dc 154,8) va nhém methoxy (du 3,81) dén C-
4" (dc 141,4). Tuong tac HMBC tir H-6"" (51 8,06) dén C-2"" (dc 130,7)/C-4"" (dc 134,3)/C-
7" (5c 168,1), tir H-5"" (9n 7,49) dén C-1" (5c 131,2)IC-3"" (5c 129,6), tir glc H-6' (9n
4,49/4,72) d@én C-7"" (dc 168,1) goi ¥ su c6 mat nhom benzoyl tai vi tri glc C-6'.

Tir cac phan tich pho trén, ciu trdc cua hop chat VC1 duge xac dinh 1a 3-O-[(E)-
3,4,5-trimethoxycinnamoyl]-g-D-fructofuranosyl-(2—1)-(6-O-benzoyl)-a-D-
glucopyranosid, hop chat nay da duoc céng bd nam 1993 tir loai Polygala tenuifolia [96].

Bang 3.2. Sé lieu NMR cua hop chat VC1 va hep chdt tham khao

C oc? oc? on® (mult., J = Hz)

Fru

1 65,5 65,6 | 3,63 (d, 12,0)
3,68 (d, 12,0)

2 104,8 | 1049 | -

3 79,6 79,8 | 5,51 (d, 8,0)

4 73,9 74,1 | 4,40 (t, 8,0)

5 84,0 84,2 | 3,95 (m)

6 63,2 63,3 | 3,74 (dd, 3,0; 12,0)
3,81 (brd, 12,0)

Glc

1’ 93,0 93,2 | 5,52 (d, 3,5)

2 73,0 73,1 ] 3,51 (dd, 3,5; 9,0)

3’ 74,8 74,9 | 3,72 (t,9,0)

4’ 71,4 71,6 | 3,50 (t, 9,0)

5 72,3 72,5 | 4,28 (m)

6 65,5 65,5 | 4,49 (dd, 5,0; 12,0)
4,72 (dd, 1,5; 12,0)

Tmc

1" 131,3| 1315 -

2", 6" 106,8 | 107,0 | 6,97 ()

3", 5" 1546 | 1548 | -

4" 141,2 | 1414 | -

7" 1472 | 147,2 | 7,74 (d, 16,0)

8" 1176 | 117,8 6,56 (d, 16,0)

9" 167,7 | 167,7 |-

3", 5"-OMe 56,7 56,8 | 3,88 (s)

4"-OMe 61,1 61,2 | 3,81 ()

Bz

1" 131,1| 131,2| -
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2", 6" 130,6 | 130,7 | 8,06 (d, 8,0)
3" 5" 129,5| 129,6 | 7,49 (t, 8,0)
4" 134,3| 134,3|7,61(t, 8,0)
7" 1679 | 168,1| -

Chu thich:

8do trong CD30D, #*6c cua 3-O-[(E)-3,4,5-trimethoxycinnamoyl]-B-D-fructofuranosyl-
(2—1)-(6-O-benzoyl)-a-D-glucopyranosid do trong CD30D [96], Fru: fructofuranosyl,

Glc: glucopyranosyl, Tmc: 3,4,5-trimethoxycinnamoyl, Bz: benzoyl.

B2l

(0]

Hinh 3.9. CTHH va tiwong tac HMBC chinh ciia hop chdt VC1
3.2.3.2. Hop chdt VC2: chdt mdi karensucrose A

Hop chat s6 VC2 thu dugc dudi dang bot vo dinh hinh mau trang. Cong thic phan
tir: CaiHasO1, M = 666 (Tinh toan: M = 666,2160 va [M+3°CI] = 701,1848). Trén pho
HR-ESI-MS cua VC2 xuit hién pic ion gia phan tir tai m/z 701,1845 [M*%] cho phép két

luan cdng thic phan tir cua VC2 dugc xac dinh 1a Cz1HzgO1e.

110 4 |- Scan (t 2:1667 min) NCCT_GPK8B3_NEG.d
44
42

4 701.1845
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22
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16

14 5971570

12
1

0.8
823.2256

06 657.1579

04 561.1879

508.1288 539.0723

728.2039 ‘
| ‘ ‘\ In)

ol | T Ll T R R I,

0.2 ‘
Lo mM\h
500 510 520 530 540 550 560 570 580 590 600 610 620 630 640 650 660 670 680 690 700 710 720 730 740 750 760 770 780 790 800 810 820 830 840 850 860 870 880
Counts vs. Mass-to-Charge (m/z)

Hinh 3.12. Phé HR ESI MS cua hgp chdt VC1
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(dang [M+7CI]")

Phd H-NMR cua VC2 xuat hién tin hiéu cua hai proton olefin tai on 6,06 (1H, d, J
=12,0 Hz) va 6,98 (1H, d, J = 12,0 Hz). So sénh v&i hop chat VC1 cho thiy, hiang sé tuong
tac cua 2 proton ndy thap hon (12Hz < 16 Hz) nén cau hinh khéng gian caa hop chat VC2
khong phai la cau hinh E ma I cau hinh Z, bén canh d6 hop chat VC2 ¢6 cau tric kha 1on,
diéu nay c6 thé din dén nhiéu tuong tac 1am xoay goc nhi dién cua 2 proton olefin & cling
phia cua hop chat VC2 ¢é cau hinh Z nay dan dén viéc 1am ting hing sé twong tic. Nam
proton thom tai 0w 7,50 (2H, dd, J = 7,5; 8,0 Hz), 7,62 (1H, t, J = 7,5 Hz) va 8,07 (2H, d,
J = 8,0 Hz), hai proton thom cuia vong c6 cac nhom thé dbi xing tai on 7,19 (2H, s), va ba
nhom methoxy tai d4 3,82 (3H, s) va 3,87 (6H, s). Ngoai ra, trén phd con xuat hién tin hiéu
cua mot proton anome tai on 5,49 (1H, d, J = 4,0 Hz).

Trén phd 3C-NMR va HSQC cua VC2 thay xuét hién tin hiéu ciia ba muoi mét (31)
carbon, bao gém: hai carbon carbonyl tai éc 167,0 va 168,1; sau carbon khong lién két truc
tiép voi hydro tai 5c 104,8; 131,3;131,7; 140,5 va 154,0x2; mudi bay carbon methine tai
oc 71,5; 72,3; 73,1; 73,9; 74,8; 79,5; 84,1; 93,2; 109,5x2; 118,7; 129,6x2; 130,7x2;134,3
va 145,7; ba carbon methylen tai dc 63,3; 65,2 va 65,6; va ba carbon methoxy tai oc 56,8x2
va 61,1. Sb lieu pho *H-,*C-NMR cua hop chat VC2 gidng véi hop chat VC1, ngoai trir
su khac biét cau hinh Z- cua nhom 3,4,5-trimethoxycinnamoyl tai C-7" va C-8”. (Céc phé
ciia hop chat VC2 xem phu luc 2.2.).

Céc don vi dudng trong hop chat VC2 dugce xac dinh theo phuong phap ¢ muc 2.2.3.
Dua trén thoi gian luu cac dinh tring véi thoi gian luu cta cac duong chuan, xac dinh duoc
cac duong trong VC2 bao gom glucose va fructose. (Cac sdc ki do GC xem phuy luc 3.).

Tuong tac HMBC gitta glc H-1 (5u 5.49) va fru C-2 (dc 104,8) goi y trat tu lién két
cia cdc phén ta duong la p-D-fructofuranosyl-(2—1)-a-D-glucopyranosid (duong
sucrose). Nhom (2)-3,4,5-trimethoxycinnamoyl dugc xac dinh tai vi tri fru C-3 dya vao
tuong tic HMBC tir fru H-3 (5n 5,48) dén C-9" (dc 167,0), tir H-6" (5n 7,19) dén C-1"" (dc
131,7)/C-2" (oc 109,5)/C-4" (6c 140,5)/C-5" (dc 154,0)/C-7" (oc 145,7), tir H-7" (o 6,98)
dén C-2" (dc 109,5)/C-6" (dc 109,5)/C-8" (dc 118,7)/C-9" (dc 167,0), tir nhdm methoxy
(01 3,87) dén C-3"/C-5" (5c 154,0) va nhom methoxy (dw 3,82) dén C-4" (dc 140,5). Tuong
tac HMBC tir H-5"" (6w 7,50) dén C-1"" (dc 131,3)/C-3"" (5c 129,6), tir H-6"" (on 8,07) dén
C-2"" (6c 130,7)/C-4"" (dc 134,3)/C-7" (dc 168,1), tir glc H-6" (91 4,52/4,66) dén C-7"" (dc

168,1) goi ¥ su c6 mat nhdm benzoyl tai vi tri glc C-6'. Tir cac phan tich pho trén, cau tric
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cua hop chit VC2 duoc x4c dinh 1a 3-O-[(Z)-3,4,5-trimethoxycinnamoyl]-g-D-
fructofuranosyl-(2—1)-(6-O-benzoyl)-a-D-glucopyranosid. Tra ctru trén co s¢ dit liéu
Scifinder cho thiy chua c6 cong bd nao thdng bao vé ciu trdc cua hop chat nay. Vi vay,
day 1a mot hop chat mai va duoc dat tén 14 karensucrose A.

Bang 3.3. S¢ liéu NMR cua hop chdt VC2 va hop chdt tham khdo

C oc* | ocd | on® (mult.,, J =Hz)

Fru

1 65,6 | 65,6 | 3,61 (d, 12,0)
3,67 (d, 12,0)

2 104,9 | 104,8 | -

3 79,8 | 79,5|5,48(d, 8,0)

4 74,1 739]4,34(t, 8,0)

5 84,2 84,1|3,91(m)

6 63,3| 63,3 3,68 (dd, 4,5, 12,0)
3,77 (dd, 6,5, 12,0)

Glc

' 93,2 | 93,2|5,49(d, 4,0)

2’ 73,1 | 73,1]|3,48(dd, 4,0,9,0)

3’ 749 | 74,8 3,68 (t, 9,0)

4’ 71,6 | 71,51 3,50 (t, 9,0)

5’ 725 | 72,3 |4,17 (m)

6 65,5 | 65,2 4,52 (dd, 4,5, 12,0)
4,66 (dd, 2,0, 12,0)

Tmc

1" 131,5| 131,7 | -

2" 6" 107,0 | 109,5| 7,19 (s)

3" 5" 154,8 | 154,0 | -

4" 141,4 | 1405 | -

7" 147,2 | 145,7 | 6,98 (d, 12,0)

8" 117,8 | 118,7 | 6,06 (d, 12,0)

9" 167,7 | 167,0 | -

3" 5"-OMe 56,8 | 56,8 | 3,87 (s)

4"-OMe 61,2 | 61,11 3,82(s)

Bz

1" 131,2 | 1313 | -

2", 6" 130,7 | 130,7 | 8,07 (d, 8,0)

3", 5" 129,6 | 129,6 | 7,50 (dd, 7,5, 8,0)

4" 134,3 | 134,3 | 7,62 (t, 7,5)

7" 168,1 | 168,1 | -
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Cha thich:
2do trong CD30D, *oc cua hop chdt VC2 do trong CD30D, Fru: fructofuranosyl, Glc:

glucopyranosyl, Tmc: 3,4,5-trimethoxycinnamoyl, Bz: benzoyl.

VC2 VC1

Hinh 3.14. Twong tac HMBC chinh cua hop chat VC2

3.2.3.3. Hop chdt VC3 : chdt méi karensucrose B

Hop chat VC3 thu dugc dudi dang bot vé dinh hinh, mau tring.

Phé HR-ESI-MS cua VC3 xuét hién pic ion gia phan tir tai m/z 1009,2723 [M*39]
cho phép két luan cong thirc phan tir caa VC3 duoc xac dinh 1a CagHs402s. (Tinh toan: M
= 974,3056 va [M+%5CI]-= 1009,2744).
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Hinh 3.15. Phé HR ESI MS cua hop chdt VC3
(dang [M+%CI]")

Phd H-NMR cua VC3 xuét hién tin hiéu cua sau proton olefin tai on 6,29 (1H, d, J
=16.0 Hz), 6,51 (1H, d, J = 16.0 Hz), 6,58 (1H, d, J = 16,0 Hz), 7,50 (1H, d, J = 16,0 Hz),
7,58 (1H, d, J=16,0 Hz) va 7,5 (1H, d, J = 16,0 Hz). Céc proton nay déu cd hang s tuong
tac 16n (J = 16 Hz), diéu nay c6 thé két luan duogc cau tric khong gian caa ching 1a déng
phan E. Trén pho HMBC cho thay twong tac gitta H-2” va H-6” (Su 6,96) dén C-7” (dc
147,7); (H-2"" va H-6"" (Jn 6,80) dén C-7>" (dc 147,1); H-2"” va H- 6™ (dn 6,85) dén C-
77(dc 148,2); ngoai ra sau proton thom cua ba vong cd cac nhom thé ddi xang tai ou 6,96
(2H”, s), 6,80 (2H", 5), 6,85 (2H”, s) va diéu nay cho thay cac nhom thé trén vong thom
1a dong déu (3 nhdm methoxy & vi tri 3,4,5 ctia vong thom s6 2 va 2 nhém methoxy & vi
tri 3,5 ciia vong thom s 3 va s6 4). Bay nhém methoxy tai on 3,79 (3H, s), 3,81 (6H, s),
3,86 (6H, s) va 3,87 (6H, s), va mét proton anome tai on 5,59 (1H, d, J = 4,0 Hz).

Trén pho BC-NMR va HSQC cua VC3 thay xuat hién tin hiéu cia boén muoi sau
(46) carbon, trong do cd: ba carbon carbonyl tai 6c 167,4; 168,0 va 169,3; mudi ba carbon
khong lién két truc tiép voi hydro tai dc 105,4; 126,4; 126,7; 131,4; 139,6; 139,9;
141,4;149,3x2; 149,4%x2 va 154,8x2; hai muoi carbon methine tai oc 72,2; 72,9; 73,1; 75,0;
76,5; 77,2; 82,9; 93,0; 107,0x4; 107,2x2; 114,7; 116,1; 117,6; 147,1; 147,7 va 148,2; ba
carbon methylen tai dc 64,0; 65,2 va 66,0; va bay carbon methoxy tai dc 56,8x4; 56,9%2
va 61,2. Phan tich s6 liéu pho *H-NMR,C-NMR cua hop chat VC3 cho thay cau trac hop
chat nay gibng voi hop chat (3,4-O-disinapoyl)-A-D-fructofuranosyl-(2—1)-(6-O-
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sinapoyl)-a-D-glucopyranosid (chat VC3’), ngoai trir sy xuat hién thém mot nhom
methoxy tai C-4”. (Cac phé cua hop chdt xem phy luc 2.3.).

Thanh phan duong cia VC3 dwa theo phwong phap ¢ muc 2.2.3. dugc xac dinh 1a
glucose va fructose (cac phé GC cia dwong chudn va phan duwong cia VC3 xem phuy luc
3). Tuong tic HMBC giita glc H-1' (n 5,59) va fru C-2 (dc 105,4) goi V trat tu lién két
trong phan tir duong la S-D-fructofuranosyl-(2—1)-a-D-glucopyranosid (duong sucrose).
Nhém (E)-3,4,5-trimethoxycinnamoyl dugc xac dinh tai vi tri fru C-3 dua vao twong tac
HMBC tir fru H-3 (n 5,87) dén C-9” (dc 167,4). Tuong ta&c HMBC giita glc H-6' (o
4,22/4,78) d&én C-9"" (dc 169,3) xac dinh vi tri nhoém sinapoyl tai glc C-6". Nhom sinapoyl
tai vi tri fru C-4 duogc xac dinh dya vao twong tac HMBC tir fru H-4 (du 5,73) dén C-9""
(dc 168,0). Nhu vay, cau trdc cua hop chiat VC3 dugc xac dinh la [3-O-(E)-3,4,5-
trimethoxycinnamoyl]-[4-O-sinapoyl]-g#-D-fructofuranosyl-(2—1)-(6-O-sinapoyl)-a-
D-glucopyranosid. Pay 1a mot hop chat mai va duoc dat tén 1a karensucrose B.

Bang 3.4. Sé lieu NMR cua hop chat VC3 va hep chdt tham khao

C oc” oc? on? (mult., J = Hz)

Fru

1 65,2 65,2 | 3,65 (d, 12,0)
3,69 (d, 12,0)

2 105,5 105,4 | -

3 77,1 77,2 15,87 (d, 7,5)

4 76,6 76,5 | 5,73 (t,7,5)

5 83,0 82,9 | 4,21 (m)

6 64,2 64,0 | 3,96 (dd, 4,0; 12,0)
4,01 (dd, 7,0; 12,0)

Glc

1’ 93,0 93,0 | 5,59 (d, 4,0)

2/ 73,2 73,1 | 3,54 (dd, 4,0; 9,0)

3’ 75,1 75,0 | 3,73 (t,9,0)

4’ 72,3 72,2 | 3,32 (m)

5 73,0 72,9 | 4,39 (m)

6' 66,1 66,0 | 4,22 (dd, 6,5; 11,5)
4,78 (dd, 1,5; 11,5)

Sin Tmc

1" 126,6 1314 | -

2", 6" 107,2 107,2 | 6,96 (s)

3", 5" 149,5 154,8 | -

4" 139,9 1414 | -

7" 148,5 147,7 | 7,75 (d, 16,0)

8" 115,3 117,6 | 6,58 (d, 16,0)

9" 167,9 167,4 | -
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3", 5"-OMe 57,0 56,8 | 3,86 (s)
4"-OMe 61,2 | 3,79 (s)

Sin

1" 126,7 126,4 | -

2" 6" 107,2 107,0 | 6,80 (s)

3" 5" 149,4 1494 | -

4" 139,6 139,9 | -

7" 147,2 147,1 | 7,58 (d, 16,0)
8" 116,2 116,1 | 6,51 (d, 16,0)
9" 169,4 169,3 | -

3", 5"-OMe 57,0 56,9 | 3,87 (s)

Sin

1" 126,5 126,7 | -

2" 6" 107,0 107,0 | 6,85 (s)
35 149,5 149,3 | -

4" 139,8 139,6 | -

7" 148,4 148,2 | 7,50 (d, 16,0)
8" 114,8 114,7 | 6,29 (d, 16,0)
9" 168,2 168,0 | -

3" 5""-OMe 56,9 56,8 | 3,81 (s)

Chu thich:
8do trong CD30D, *oc cua (3,4-O-disinapoyl)- A-D-fructofuranosyl-(2—1)-(6-O-
sinapoyl)-a-D-glucopyranosid do trong CD3OD [96]; Fru: fructofuranosyl, Glc:

glucopyranosyl, Tmc: 3,4,5-trimethoxycinnamoyl, Sin: Sinapoyl.

OMe
HO
(0]
MeO = o
O /oH
HO
OMe Ho. HO 5
HO o) OMe
- OH
=
MeO OH
(0]
0 X OMe
ves g

Hinh 3.16. Cdu trtc hoa hoc ciia hop chdt VC3 va hop chat tham khdo
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Hinh 3.17. Twong tdc HMBC chinh ciia hop chdt VC3

3.2.3.4. Hop chdt VC4

Hop chat VC4 thu dugc dudi dang bot vo dinh hinh mau tring. Trén phd *H-NMR
cua VC4 thay xuat hién tin hiéu tin hiéu caa hai proton olefin tai on 6,59 (1H, d, J = 16,0
Hz) va 7,74 (1H, d, J = 16,0 Hz), nam proton thom tai on 7,49 (2H, dt, J = 1,5; 8,0 Hz), 7,62
(1H, dt, J =1,5; 8,0 Hz) va 8,07 (2H, dd, J = 1,5; 8,0 Hz), hai proton thom cua vong c0 cac
nhom thé d6i xang tai du 6,99 (2H, s), ba nhdm methoxy tai on 3,81 (3H, s) va 3,89 (6H, s),
ba proton methyl tai on 1,83 (3H, s), va mét proton anome tai on 5,55 (1H, d, J = 3,5 Hz).

Trén pho 3C-NMR va HSQC cuia VC4 thay xuét hién tin hiéu caa ba muoi ba (33)
carbon trong d6 ¢ ba carbon carbonyl; sau carbon khong lién két truc tiép véi hydro; muoi
bay carbon methine; ba carbon methylen; mot carbon methyl va ba carbon methoxy. Sé
licu pho *H-,13C-NMR cuia hop chat VC4 thay tuong tu hop chat VC3, ngoai trir xuat hién
thém mot nhom acetyl tai glc C-4'. So sanh s liéu phé caa hop chat VC4 véi sb lidu phd
cong bd cua tricornose B [82] thay c6 sy tuong dong & cac vi tri tuong Gng. Vi tri nhom
acetyl tai glc C-4’ duoc xac dinh dya trén twong tac HMBC tir glc H-4' (dn 4,93) dén Ac
C-2"" (5¢c 171,9). (Cac phé cua hop chat xem phy luc 2.4.).

Tir cac phan tich phd trén, hop chit VC4 duoc xac dinh 1a tricornose B, hop chit
nay da duoc phén lap tir lodi nghién ctru Polygala karensium Kurz vao nam 2005 [82].
Hop chat nay c6 danh phap la la 3-O-[(E)-3,4,5,-trimethoxycinnamoyl]-g-D-
fructofuranosyl-(2—1)-(4-O-acetyl)-(6-O-benzoyl)-a-D-glucopyranosid.
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Bang 3.5. S6 liéu NMR cua hop chat VC4 va hop chdt tham khdo

C oc? oc? on? (mult., J = Hz)

Fru

1 65,5 65,7 | 3,69 (d, 12,0)
3,72 (d, 12,0)

2 105,2 105,6 | -

3 80,2 80,3 | 5,44 (d, 7,0)

4 73,9 74,6 | 4,35 (t, 7,0)

5 84,7 84,9 | 3,96 (m)

6 62,2 63,2 | 3,72 (dd, 4,0; 12,0)
3,77 (dd, 6,0; 12,0)

Glc

1’ 92,8 93,2 | 5,55 (d, 3,5)

2 72,9 73,0 | 3,58 (dd, 3,5; 9,5)

3’ 72,3 72,6 | 3,79 (m)

4’ 71,5 72,5 (4,93 (t, 9,5)

5 69,8 70,2 | 4,36 (m)

6' 63,8 64,6 | 4,31 (dd, 5,0; 12,0)
4,54 (dd, 3,0; 12,0)

Tmc

1" 131,0 1315 | -

2" 6" 106,9 107,1 | 6,99 (s)

3", 5" 154,6 1549 | -

4" 141,5 141,7 | -

7" 146,6 147,3 | 7,74 (d, 16,0)

8" 117,6 117,6 | 6,59 (d, 16,0)

9" 166,7 167,6 | -

3", 5"-OMe 56,6 56,9 | 3,89 (s)

4"-OMe 60,6 61,2 | 3,81 (s)

Bz

1" 130,7 1310 -

2" 6" 130,4 130,7 | 8,07 (dd, 1,5; 8,0)

3" 5" 129,3 129,6 | 7,49 (dt, 1,5; 8,0)

4" 133,9 134,4 | 7,62 (dt, 1,5; 8,0)

7" 166,6 1678 | -

Ac

1" 20,6 20,6 | 1,83(s)

2" 170,2 1719 | -

3do trong CD30D, *éc cua tricornose B do trong aceton-ds[82], Fru: fructofuranosyl,

Glc: glucopyranosyl, Tmc: 3,4,5-trimethoxycinnamoyl, Bz: benzoyl, Ac: acetyl.
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Hinh 3.18. CTHH va twong tdc HMBC chinh ciia hop chat VC4
3.2.3.5. Hop chdt VC5

Phd H-NMR cua VC5 thay xuat hién tin hiéu: bén proton olefin tai on 6,43 (1H, d,
J=16,0 Hz), 6,56 (1H, d, J = 16,0 Hz), 7,64 (1H, d, J = 16,0 Hz) va 7,73 (1H, d, J = 16,0
Hz), hang s6 tuong tac J Ion cho phép két luan cau hinh E cho ca 2 vi tri ndi déi (C-77-C-
8” va C-7 — C-8”). Bén proton thom cua vong thé para tai du 6,80 (2H, d, J = 8,5Hz)
va 7,47 (2H, d, J = 8,5 Hz), hai proton thom ctia vong c6 cadc nhom thé dbi xang tai on
6,99 (2H, s), ba nhdm methoxy tai on 3,81 (3H, s) va 3,90 (6H, s), va mot proton anome
tai 6w 5,51 (1H, d, J = 4,0Hz).

Trén phd 3C-NMR va HSQC cua VC5 thay xuét hién tin hiéu caa ba muoi ba (33)
carbon trong dé ¢ hai carbon carbonyl; sau carbon khdng lién két truc tiép véi hydro;
muoi chin carbon methine; ba carbon methylen; va ba carbon methoxy. Phan tich s6 liéu
phd H-,C-NMR cua hop chat VC5 thay gidng hop chat VC3, ngoai trir sy thay nhom
benzyl bang nhém p-coumaroyl. So sénh sé lidu pho cua hop chat VC5 véi glomeratose C
[84] thiy twong tu. Vi tri cia nhdm p-coumaroyl duoc xac dinh tai vi tri glc C-6' dwa vao
twong tac HMBC gitra H-6"" (0w 7,47) va C-2"" (dc 131,5)/C-4"" (dc 161,4)/C-7"" (oc 146,9),
gitra H-5"" (o1 6,80) va C-1"" (dc 127,2)/IC-3"" (6c 116,8), gitra H-7"" (6w 7,64) va C-2""/C-
6" (6c 131,5)/C-8"" (oc 115,0)/C-9" (dc 169,3), gitra glc H-6' (on 4,27/4.66) va C-9"" (dc
169,3). (Céc phé cuia hep chat xem phuy luc 2.5.).

Nhu vy, tir cac phan tich phd & trén, hop chat VC5 duoc xac dinh 13 glomeratose
C, hop chét nay da dugc phan Iap tir loai Polygala glomerata naim 1998 [84]. CTHH cua
hop chat 1a 3-O-[(E)-3,4,5 trimethoxycinnamoyl]-g-D-fructofuranosyl(2 — 1)-[6- O-

(E)-p-coumaroyl]-a-D-glucopyranosid.
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Bang 3.6. S6 liéu NMR cua hop chat VC5 va hop chdt tham khdo

C oc” oc? on® (mult., J = Hz)

Fru

1 65,7 65,7 | 3,63 (d, 12,0)
3,65 (d, 12,0)

2 105,0 104,9 | -

3 79,7 79,7 | 5,51 (d, 8,0)

4 74,3 74,3 | 4,46 (t, 8,0)

5 84,4 84,4 | 3,97 (m)

6 63,7 63,7 | 3,83 (brd, 12,0)
3,91 (dd, 5,0; 12,0)

Glc

1’ 92,9 92,9 | 5,51 (d, 4,0)

2 73,1 73,1 | 3,48 (dd, 3,5; 9,5)

3’ 75,1 75,0 | 3,69 (t, 9,5)

4’ 71,9 71,9 | 3,33 (M)

5 72,5 72,5 | 4,27 (m)

6' 65,4 65,4 | 4,27 (dd, 6,5; 11,0)
4,66 (br d, 11,0)

Tmc

1" 131,5 1315 | -

2", 6" 107,1 107,0 | 6,99 (s)

3", 5" 154,8 154,8 | -

4" 141,5 141,4 | -

7" 147,2 147,2 | 7,73 (d, 16,0)

8" 117,8 117,8 | 6,56 (d, 16,0)

9" 167,8 167,8 | -

3", 5"-OMe 56,8 56,8 | 3,90 (s)

4"-OMe 61,2 61,2 | 3,81 (s)

Cou

1" 127,2 127,2 | -

2" 6" 131,3 131,5| 7,47 (d, 8,5)

3" 5" 116,8 116,8 | 6,80 (d, 8,5)

4' 161,3 161,4 | -

7" 146,9 146,9 | 7,64 (d, 16,0)

8" 115,1 115,0 | 6,43 (d, 16,0)

9" 169,2 169,3 | -

Chu thich:

ado trong CD3s0D, *dc cua Glomeratose C do trong CD30D [84], Fru: fructofuranosyl,

Glc: glucopyranosyl, Tmc: 3,4,5-trimethoxycinnamoyl, Bz: benzoyl, Cou: p-coumaroyl.
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Hinh 3.19. CTHH va tuwong tac HMBC chinh ciia hop chdt VC5
3.2.3.6. Hop chdt VC6

Phd H-NMR cua VC6 thay xuat hién tin hiéu: bén proton olefin tai on 6,48 (1H, d,
J=16,0 Hz), 6,56 (1H, d, J = 16,0 Hz), 7,61 (1H, d, J= 16,0 Hz) va 7,71 (1H, d, J = 16,0
Hz), hang sé twong tac J Ion cho phép két luan ciu hinh E cho ca 2 vi tri ndi déi (C-77-C-
8” va C-7"” — C-8). Bbn proton thom tai on 6,90 (2H, s) va 6,96 (2H, s), nim nhém
methoxy tai o 3,81 (3H, s), 3,87 (6H, s) va 3,88 (6H, s) va mot proton anome tai Jon 5,53
(1H, d, J = 3,5 Hz).

Trén pho BC-NMR va HSQC caa VC6 thay xuat hién tin hiéu caa ba muoi lam (35)
carbon trong d6 c6 hai carbon carbonyl; chin carbon khong lién két truc tiép véi hydro;
mudi sau carbon methin; ba carbon methylen; va nam carbon methoxy. Tir c4c di kién phd
1H-13C-NMR cua hop chat VVC6 thiy tuong tu hop chat VC5, ngoai trir sy thém hai nhom
methoxy tai C-3"" va C-5"". (Céac phé cia hep chat xem phuy luc 2.6.).

S6 lieu phé caa hop chat VC6 cho thiy giéng v6i s6 liéu phd cua Tenuifolisid C
[96] & céc vi tri twong tng. Vi tri caia nhdm methoxy tai C-3"" va C-5"" dugc xac dinh dua
vao tuong tac HMBC gitta H-6"" (dn 6,90) va C-1"" (dc 126,6)/C-2"" (dc 107,0)/C-4"" (dc
139,6)/C-5"" (dc 149,4)/C-7"" (dc 147,2), nhém methoxy (Jn 3,88) dén C-3""/C-5"" (Jc
149,4). Do d6, hop chat VC6 dugc xac dinh 14 Tenuifolisid C. Hop chét nay da duoc phan
lap tir loai Polygala tenuifolia nam 1991 [95].

CTHH cua hop chat 1a g-D-[3-0-(3,4,5-trimethoxycinnnamoyl)]-frucofuranosyl-
a-D-(6-O-sinapoyl)-glucopyranosid.
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Bang 3.7. Sé lieu NMR cua hop chdt VC6 va hep chat tham khao

C oc? oc? on? (mult., J = Hz)

Fru

1 65,5 65,7 | 3,62 (d, 12,0)
3,66 (d, 12,0)

2 104,7 104,9 | -

3 79,4 79,5 | 5,54 (d, 8,0)

4 74,1 74,2 | 4,53 (t, 8,0)

5 84,2 84,4 | 4,00 (m)

6 63,7 63,8 | 3,85 (dd, 3,5; 12,0)
3,92 (dd, 7,0; 12,0)

Glc

1’ 92,6 92,7 1 5,53 (d, 3,5)

2 73,0 73,1 | 3,50 (dd, 3,5; 9,5)

3’ 75,0 75,1 | 3,69 (t, 9,5)

4’ 71,8 72,0 | 3,33 (m)

5 72,4 72,5 | 4,30 (m)

6' 65,6 65,6 | 4,24 (dd, 7,0, 12,0)
4,70 (dd, 1,5, 12,0)

Tmc

1" 131,3 1315 | -

2", 6" 106,8 107,0 | 6,96 (s)

3", 5" 154,6 154,8 | -

4" 141,4 1414 | -

7" 147,2 147,3 | 7,71 (d, 16,0)

8" 117,6 117,8 | 6,56 (d, 16,0)

9" 167,7 167,8 | -

3", 5"-OMe 56,7 56,8 | 3,87 (s)

4"-OMe 61,1 61,2 | 3,81 (s)

Sin

1" 126,4 126,6 | -

2" 6" 106,8 107,0 | 6,90 (s)

3" 5" 149,2 149,4 | -

4' 139,3 139,6 | -

7" 147,2 147,2 | 7,61 (d, 16,0)

8" 115,7 115,8 | 6,48 (d, 16,0)

9" 169,0 169,1 | -

3" 5""-OMe 56,8 56,9 | 3,88 (s)

Cha thich:3do trong CD30OD, *éc cua Tenuifolisid C do trong CD3OD [96], Fru:
fructofuranosyl, Glc: glucopyranosyl, Tmc: 3,4,5-trimethoxycinnamoyl, Sin: Sinapoyl.
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Hinh 3.20. CTHH va twong tdc HMBC chinh ciia hop chat VC6
3.2.3.7. Hop chdt VC7
Trén pho 'H-NMR ciia VC7 thay xuat hién tin hiéu cua ba proton thom hé ABX tai
on 7,55 (1H, d, J = 9,0 Hz), 7.64 (1H, dd, J = 3,0; 9,0 Hz) va 7,91 (1H, d, J = 3,0 Hz); tin
hiéu ba proton thom tai du 6,79 (1H, d, J = 8,5 Hz), 7,00 (1H, d, J = 8,5 Hz) va 7,67 (1H,
t, J = 8,5 Hz); va mot proton anome tai on 5,04 (1H, d, J = 7,5 Hz).
Ph6 8C-NMR va HSQC cua VC7 thay xuat hién tin hiéu caa 19 carbon, bao gom

muoi ba(13) carbon dac trung cho mot xanthon va sau carbon dac trung cho mdt don vi
duong glucopyranosyl. (Cac phé cua hop chdt xem phy luc 2.7.).

Phan tich dix liéu phd tH- va 13C-NMR caa VC7 thiy tuong tu hop chat VC8, ngoai
trir sw xuét hién thém mot duong glucopyranosyl. Sé liéu phd caa VC7 gidng véi s6 lidu
phd ciia Wubangzisid B (euxanthon-7-0-£-D-glucopyranosid) [99] ¢ cac vi tri twong tng.
Vi tri cia duong glucopyranosyl dugc xac dinh tai C-7 dya vao tuong tac HMBC giira glc
H-1' (61 5,04) va C-7 (dc 155,5).

Vi vay, cau trdc cua hop chat VC7 duoc xac dinh 1a wubangzisid B (euxanthon-
7-O-B-D-glucopyranosid), hop chit nay dugc phéan 1ap tir loai Polygala caudata vao nim
1984 [99].

Bang 3.8. S6 liéu NMR cua hop chat VC7 va hop chdt tham khdo

oc” oc? on? (mult., J = Hz)
161,0 163,0 | -
110,4 111,1| 6,79 (d, 8,5)
137,4 138,2 | 7,67 (t, 8,5)
107,2 108,2 | 7,00 (d, 8,5)
119,4 120,4 | 7,55 (d, 9,0)
126,6 127,8 | 7,64 (dd, 3,0; 9,0)
154,0 1555 | -

~Nololslwink 0
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8 110,0 111,9 7,91 (d, 3,0)

9 155,9 157,8 | -

10 108,1 109,6 | -

11 151,1 153,2 | -

12 120,4 122,1 | -

13 181,4 183,4 | -

Glc

1 101,5 102,9 | 5,04 (d, 7,5)

2! 73,4 74,9 | 3,54 (m)

3’ 76,5 78,3 | 3,56 (m)

4’ 69,5 71,3 | 3,47 (m)

5’ 77,2 78,0 | 3,53 (m)

6 60,9 62,5 | 3,77 (dd, 5,0; 12,0)
3,95 (dd, 2,0; 12,0)

Ch thich:2do trong CD30D, *éc cua Wubangzisid B do trong CD30D [99]

HO . o)

HO 2 1
HO OH
3

Hinh 3.21. CTHH va tuwong tac HMBC chinh ciia hop chdt VC7
3.2.3.8. Hop chdt VC8

Hop chat VC8 thu dugc duéi dang bot vo dinh hinh, mau vang. Phé *H-NMR cua
VC8 thay xuat hién tin hiéu cua ba proton thom hé ABX tai on 7,35 (1H, dd, J = 3,0; 9,0
Hz), 7,43 (1H, d, J = 3,0 Hz) va 7,52 (1H, d, J = 9,0 Hz); va tin hiéu ba proton thom tai Jn
6,76 (1H, d, J = 8,5 Hz), 7.00 (1H, d, J = 8,5 Hz) va 7,68 (1H, d, J = 8,5 H2).

Phé 1*C-NMR va HSQC cua VC8 thay xuét hién tin hiéu cua muoi ba (13) carbon,
bao gom: mot carbon carbonyl tai dc 181,5; sau carbon khong lién két truc tiép véi hydro
tai 6c 107,8; 120,4; 149,3; 154,1; 155,8 va 160,9; va sau carbon methine tai 6c 107,1; 107,8;
109,5; 119,3; 125,5 va 137,1. Phan tich dit liéu pho *H- va 3C-NMR cua VC8 goi ¥ day
la mot xanthon, gidng vai cua hop chat 1,7-dihydroxyxanthon [186]. (Cac phé cua hop
chat xem phu luc 2.8.).

Twong tac HMBC giita H-3 (d1 7,68) va C-1 (5c 160,9)/C-9 (¢ 155,8); gitta H-4
(61 7,00) V& C-2 (Jc 109,5)/C-9 (5c 155,8)/C-10 (Jc 107,8) goi ¥ Vi tri nhom hydroxy tai
C-1. Vi tri nhdm hydroxy tai C-7 dugc xac dinh dya trén tuong tac HMBC gitra H-8 (Jn
7,43) va C-6 (3¢ 125,5)/C-7 (dc 154,1)/C-11 (5c 149,3)/C-13 (5c 181,5); giita H-5 (Jn 7,52)
va C-6 (dc 125,5)/C-7 (dc 154,1)/C-11 (dc 149,3)/C-12 (dc 120,4). Bo dich chuyén carbon
tai C-7 (5c 154,1) va C-9 (5c 155,8) duoc dbi lai so véi tai lidu tham khao [C-7 (5c 156,0)
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va C-9 (dc 154,0)] dua vao twong taic HMBC gitra H-3 (dn 7,68) va C-9 (dc 155,8); gitra
H-5 (on 7,52) va C-7 (dc 154,1). Vi vy, cau tric cia hop chat VC8 duoc xac dinh 12 1,7-
dihydroxyxanthon, hop chat nay da duoc phéan 1ap tir loai Polygala tenuifolia vao nim
1992 [54].

Bang 3.9. So liéu NMR cua hop chdt VC8 va hop chdt tham khdo

C oc” oc® | on? (mult., J = Hz)
1 160,7 | 160,9| -

2 109,7| 1095 | 6,76 (d, 8,5)

3 137,3| 137,1| 7,68 (t, 8,5)

4 107,4| 107,1| 7,00 (d, 8,5)

5 1195 119,3| 7,52 (d, 9,0)

6 1256 | 1255 7,35 (dd, 3,0; 9,0)
7 156,0 | 1541 | -

8 107,9 | 107,8| 7,43 (d, 3,0)

9 1540 | 1558 | -

10 108,0| 107,8| -

11 1495| 1493 | -

12 120,6 | 1204 | -

13 1816 | 1815| -

1-OH 12,62 ()

7-OH 10,06 (s)

Chu thich:3do trong DMSO-ds, *6c cua 1,7-dihydroxyxanthon do trong DMSO-ds [186]

0 OH
HO\‘/?E‘:
0

Hinh 3.22. CTHH va twong tdc HMBC chinh ciia hop chat VC8

3.2.3.9. Hop chdt VC9

Phé 'H-NMR ctia VC9 thay tin hiéu cua ba proton thom hé ABX tai don 7,26 (1H,
dd, J=3,0; 9,0 Hz), 7,40 (1H, d, J =9,0 Hz) va 7,55 (1H, d, J = 3,0 Hz); tin hiéu ba proton
thom tai on 6,94 (1H, d, J = 8,5 Hz), 7,10 (1H, d, J = 8,5 Hz) va 7,69 (1H, t, J = 8,5 Hz);
va mot nhom methoxy tai o 3,99 (3H, s).

Phé 13C-NMR va HSQC cua VC9 thay xuat hién tin hiéu cua mudi bon(14) carbon,
bao gém: mét carbon carbonyl; sau carbon khong lién két truc tiép vai hydro; sau carbon
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methine; va mot carbon methoxy. Sé liéu phd tH- va 3C-NMR cua VC9 cho thay day 1a
mét xanthon, twrong tu hop chit VC8, ngoai trir sy xuat hién thém mot nhém methoxy.
(Céc phd cia hop chat xem phu luc 2.9.).

S6 liu phd cua hop chat VC9 cho thiy gidng véi sb liéu phd cua 7-hydroxy- 1-
methoxyxanthon [59] & c4c vi tri twong tng. Vi tri caa nhém methoxy tai C-1 dugc xac
dinh dya trén tuong taic HMBC gitra nhom methoxy (on 3,99) va C-1 (dc 162,0). Vi vay,
ciu tric ctia hop chat VC9 dugc xac dinh 1a 7-hydroxy- 1-methoxyxanthon. Hop chat
nay dugc phan 1ap tir loai Polygala caudata vao nam 1999 [59].

Bang 3.10. Sé lieu NMR cua hop chat VC9 va hgp chat tham khao

C oc? oc® | ov? (mult., J = Hz)
1 160,1| 162,0| -

2 109,6 | 111,0| 7,10(d, 8,5)

3 135,3| 136,6 | 7,69 (t, 8,5)

4 105,8| 106,5| 6,94 (d, 8,5)

5 118,7| 119,7| 7,40(d, 9,0)

6 123,6 | 1251 | 7,26 (dd, 3,0;9,0)
7 153,8| 1554 | -

8 108,8| 110,1| 7,55(d, 3,0)

9 1574 | 159,6 | -

10 111,11 1126 -

11 1479 | 1504 | -

12 1230 1244 | -

13 178,7| 178,3| -

1-OMe 56,1 56,7| 3,99 (s)

Chu thich:
3do trong CD30D, #éc cua 7-hydroxy- 1-methoxyxanthon do trong DMSO-ds[59].

Hinh 3.23. CTHH va twong tac HMBC chinh ciia hop chdt VC9
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3.2.3.10. Hop chdt VC10

Phé 'H-NMR cua VC10 thay tin hiéu cia nim proton thom tai dn 6,88 (1H, s), 6,97
(1H, d, J = 8,5 Hz), 7,63 (1H, s), 7,68 (1H, t, J = 8,5 Hz) va 7,11 (1H, d, J = 8,5 Hz); va
hai nhom methoxy tai on 3,99 (3H, s) va 4,00 (3H, s).

Pho **C-NMR va HSQC ctia VC10 thay xuat hi¢n tin hiéu ciia muoi lam (15)
carbon, bao gdm: mot carbon carbonyl; bay carbon khéng lién két truc tiép voi hydro; nim
carbon methine; va hai carbon methoxy. Phan tich sé liéu phd 'H- va 3C-NMR cua VC10
goi ¥ day 1a mot xanthon, twong tu s6 liéu phd di cong bd cua hop chat 6-hydroxy -1,7-
dimethoxyxanthon [188]. (C&c phé cua hop chat xem phy luc 2.10.).

Tuong tic HMBC gitta H-3 (o1 7,68) va C-1 (dc 161,8)/C-9 (dc 159,5); gitra H-4
(0w 7,11) va C-2 (dc 106,7)/C-9 (dc 159,5)/C-10 (oc 112,6); gitta nhdm methoxy (Jn 4.00)
va C-1 (Jc 161,8) goi y vi tri nhom methoxy tai C-1. Vi tri caa nhdm hydroxy tai C-6 va
nhom methoxy tai C-7 dugc xac dinh dya trén tuong tac HMBC gitra H-8 (on 7,63) va C-
6 (dc 155,8)/C-7 (dc 147,6)/C-11 (6c 153,2)/C-13 (oc 177,6); gitra H-5 (oH 6,88) va C-7 (dc
147,6)/C-12 (Jc 116,0); gitra nhom methoxy (on 3,99) va C-7 (dc 147,6). Tur cac phén tich
pho trén, cau tric cua hop chit VCI10 duoc xac dinh 1a 6-hydroxy-1,7-
dimethoxyxanthon, hop chat nay da dugc phan lap tir loai Polygala tenuifolia vao nim
1992 [54].

Bang 3.11. S6 lieu NMR cuia hep chdt VC10 va hep chdt tham khao

C oc” oc? | on? (mult., J=Hz)
1 160,0 | 161,8| -

2 106,1 | 106,7 | 6,97 (d, 8,5)
3 1344 1359 | 7,68(t, 8,5)
4 109,5| 111,0| 7,11(d, 8,5)
5 102,3| 103,4| 6,88 (s)

6 153,5| 1558 -

7 1459 | 1476 -

8 105,9 | 106,5| 7,63 (s)

9 157,3| 1595 -

10 111,3| 1126 -

11 150,4 | 153,2| -

12 1145| 116,0| -

13 1765 1776 -

1-OMe 56,1 56,6 | 4,00 (s)
7-OMe 55,8 56,6 | 3,99 (s)

ado trong CD30D, *dc cua 6-hydroxy -1,7-dimethoxyxanthon do trong DMSO-ds [188].
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Hinh 3.24. CTHH va twong tdc HMBC chinh ciia hop chat VC10

3.2.3.11. Hop chdt VC11 : chdt méi karenxanthon

Hop chat VC11 thu dwoc dudi dang bot vo dinh hinh, mau vang. Phé HR-ESI-MS
cua VC11 xuat hién pic ion gia phan ter tai m/z 571,1214 [M*35] cho phép két luan cong
thirc phén tir cia VC11 duge xéac dinh 1a C2sHzs013 (Tinh theo ly thuyét M = 533,1530 va
M*CI- = 571,1218). Ph6 'H-NMR cia VC11 thay xuat hién tin hiéu cia vong thom thé
ABX tai 51 7,55 (1H, d, J = 9,0 Hz), 7,60 (1H, dd, J = 3,0; 9,0 Hz) va 7,90 (1H, d, J = 3,0
Hz); va tin hiéu ba proton thom tai 6x 6,77 (1H, d, J = 8,0 Hz), 6,98 (1H, d, J = 8,5 Hz) va
7,66 (1H, dd, J = 8,0; 8,5 Hz). Ngoai ra, trén pho con xuat hién tin hiéu cua hai proton
anome tai on 4,73 (1H, brs), va 4,99 (1H, d, J = 7,0 Hz).

x105 | Scan (rt: 2.0333 min) NCCT_GPK16B4_NEG.d
13
1.25
1.2
1.15 571.1214
11
1.05
1
0.95
0.9
0.85
0.8
0.75
0.7
0.65
0.6
0.55
0.5
0.45
0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05 429.1756 465.1857 ‘ 653.0782
ol b ‘MH R R o Ml m‘h el bl o el .
330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570 580 590 600 610 620 630 640 650 660 670 680 690 700 710 720 730 740 750 760
Counts vs. Mass-to-Charge (m/z)

598.1414

701.1785
[

Hinh 3.25. Phé HR ESI MS cua hop chat VC11
(dang [M+%CI]")

Phé C-NMR va HSQC cua VC11 thay xuat hién tin hiéu ciia hai muoi lam (25)
carbon, bao gom muoi ba carbon dic trung cho mét xanthon tai dc 108,1; 109,6:111,1;
111,7; 120,4; 122,2; 127,7; 138,1; 153,2; 155.,5; 157,8; 162,9 va 183,1; sau carbon dac
trung cho mot don vi duong glucopyranosyl tai oc 67,7; 71,6; 74,9; 77,2; 78,0 va 102,8; c0
sdu carbon dic trung cho mot don vi duong rhamnopyranosyl tai oc 17,9; 69,8; 72,1; 72,4;
74,2 va 102,2. (Cac phé cua hop chdt xem phy luc 2.11.).
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Tir céc phan tich dir lieu phé H- va BC-NMR caa VC11 cho thiy day 1a mot
xanthon, tuong ty hop chat VC7, ngoai trir su xuat hién thém mot duong rhamnopyranosyl.
Vi tri ctia duong rhamnopyranosyl duoc xac dinh tai glc C-6 dua vao tuong tac HMBC
gitra rha H-1" (6n 4,73) va glc C-6 (5¢c 67,7). Tra ctru trén co sé dit liéu Scifinder cho thay
chua c6 cong bd nao théng bao vé ciu tric cua hop chat nay. Vi vay VC11 dugc xac dinh
13 mot hop chat méi va duge dit tén 1a karenxanthon. CTHH cua hop chat 1a 1,7-
dihydroxyxanthon 7-O-a-L-rhamnopyranosyl-(1-6)-£-D-glucopyranosid.

Bang 3.12. Sé lieu NMR cua hop chdt VC11 va hgp chdt tham khao

C oc? oc? on? (mult., J = Hz)

1 163,0 162,9 | -

2 1111 111,11 6,77 (d, 8,0)

3 138,2 138,1 | 7,66 (dd, 8,0; 8,5)

4 108,2 108,1 | 6,98 (d, 8,5)

5 120,4 120,4 | 7,55 (d, 9,0)

6 127,8 127,7 | 7,60 (dd, 3,0; 9,0)

7 155,5 1555 | -

8 1119 111,71 7,90 (d, 3,0)

9 157,8 157,8 | -

10 109,6 109,6 | -

11 153,2 153,2 | -

12 122,1 122,2 | -

13 183,4 1831 | -

Glc

' 102,9 102,8 | 4,99 (d, 7,0)

2 74,9 74,9 | 3,54 (m)

3’ 78,3 78,0 | 3,53 (m)

4' 71,3 71,6 | 3,40 (m)

5’ 78,0 77,2 | 3,68 (M)

6 62,5 67,7 | 3,63 (dd, 4,0; 11,0)
4,10 (dd, 1,0; 11,0)

Rha

1" 102,2 | 4,73 (br s)

2" 72,1 | 3,95 (brd, 3,0)

3" 72,4 | 3,81 (dd, 3,0; 9,0)

4" 74,2 | 3,33 (m)

5" 69,8 | 3,67 (M)

6" 17,9 | 1,21 (d, 6,5)

Chu thich: 2do trong CDs0D, #dc cua VC11 do trong CD30D, Glc:glucopyranosyl, Rha:

rhamnopyranosyl
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VCI11

Hinh 3.26. CTHH cua hop chdt VC11 va hop chat tham khdo VC7

OH
O
(\ o . .
HOHO S~ 7
Y' (0]
HO OH
HO o

OH

Hinh 3.27. Twong tdéc HMBC chinh ciia hop chat VC11
3.2.3.12. Hop chdt VC12

Hop chat VC12 thu dwogc duéi dang tinh thé hinh kim mau tring. Tan it trong n-
hexan, tan tét trong aceton. Nhiét do nong chay 168-169°C. Trén pho ESI-MS cua VC12
Xuat hién pic ion gia phan tir tai m/z 395,1 [M - H20 + H]* phl hop véi cong thic phan tur
3 C2oHss0 (M = 412).

Ph6 'H-NMR thay xuat hién tin hiéu cua sau nhém methyl, trong d6 c6 hai nhoém
methyl dudi dang singlet & o4 0,55 (3H, s, CHs-18): 0,79 (3H, s, CH3-19), c6 mot nhém
methyl duéi dang triplet & on 0,82 (3H, t, J = 7,0 Hz, CH3-29) va ba nhém methyl xuat
hién dudi dang doublet 1,03 (3H, d, J = 6,5 Hz, CHz-21), 0,85 (3H, d, J = 6,5 Hz, CH3-26):
0,84 (3H, d, J = 6,5 Hz, CH3-27). Ba tin hiéu cua proton olefin & 6w 5,02 (1H, dd, J= 9,0,
15,5 Hz, H-23): 5,17 (1H, brs, H-7); 5,17 (LH, dd, J = 9,0; 15,5 Hz, H-22) va tin hiéu cua
moét nhém hydroxymethyl & on 3,60 (1H, m, H-3) ciing duoc quan sét thay trén pho tH-
NMR. Hang sb ghép 16n giita H-22 va H-23 (J = 15,5 Hz) cho phép xé4c dinh cau hinh trans
cho néi d6i C-22/C-23.

Phé 3C-NMR va phé DEPT caa VC12 xuat hién hai muoi chin (29) tin hiéu

carbon, gdm c6 ba carbon bac bén, mudi mot (11) nhém metin, chin nhém methylen va
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sau nhom methyl. Céc dir kién phd phan tich & trén xac nhan day 1a mot hop chét sterol ¢6
chra hai ndi doi va mot nhoém hydroxy.

Trén phd HMBC c6 twong tac xa gitta nhom CHs-19 (dn 0,79) va H-7 (61 5,16) Vi
C-5 (dc 40,3) cho phép xac dinh ndi déi & vi tri C-7/C-8. Néi déi con lai duoc xac dinh &
vi tri C-22 va C-23 dua vao tuong tac gitra H-22 (0w 5,17) va H-21 (on 1,03) véi C-17 (dc
55,9). (Cac phé cua hop chdt xem phy luc 2.12.).

Két hop phd 'H-NMR, 3C-NMR, DEPT va so sanh voi tai liéu tham khao [189]
cho phép két luan hop chat VC12 chinh Ia spinasterol.

Bang 3.13. Sé lieu NMR cuia hop chdt VC12 va hop chat tham khdo

C | o | o6c | on, (mult,, J=Hz)
1| 37,2| 372 1,09; 1,83

2| 315| 315 1,38; 1,78

3| 70,1 711 3,60 (m)

4 | 38,0| 38,0 1,27

51| 40,3| 40,3 1,40

6 | 29,6 | 29,7 1,22;1,74

7 (11751175 5,17 (brs,s)

8 | 139,6 | 139,6 ---

9 | 495| 495 1,65

10| 34,2 | 34,3 ---

11| 216 21,6 1,48

12| 39,5| 395 1,23; 2,02

13| 43,3 | 43,3 ---

14| 55,1 | 55,2 151

15| 23,0 23,0 1,40;1,52

16 | 285| 28,5 1,55

17 559 | 56,0 1,25

18] 12,0 121 0,55 (3)

19| 13,0| 13.1 0,79 (s)

20| 40,8 | 40,8 2,05

21| 21,4| 214 1,03(d, 6,5)
22 138,1|138,2 | 5,17 (dd, 9,0; 15,5)
23| 129,5|129,5 | 5,02 (dd, 9,0; 15,5)
24| 51,2 | 51,3 1,55

25| 31,9] 319 1,55

26| 21,1| 21,1 085(d,6,5)
27| 19,0 190 0,84 (d 6,5)

28| 254 | 254 1,18; 1,42

29| 122] 122 082(t7,0)

Ghi chi: 2 Do trong CDCI3; #éc cua spinasterol do trong CDCls; [189]
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Hinh 3.28. CTHH cua hop chdt VC12.

3.2.3.13. Hop chdt VC13

Hop chat VC13 phan lap duoc dudi dang tinh thé hinh kim mau trang, tan tét trong
dung mdi diclorometan, it tan trong aceton. Nhiét &6 nong chay 283-286°C. Trén pho ESI-
MS cua VC13 xuét hién pic ion gia phan t tai m/z 397,1 [M - CsH1206 + H]*, phd hop véi
CTPT la CssHe0O6 (M = 576).

Phd H-NMR cua hop chat VC13 thay xuat hién tin hiéu cua sau nhom metyl, trong
d6 ¢6 hai nhém metyl bac ba ¢ 0w 0,68 (3H, s, CH3-18); 1,01 (3H, s, CH3-19), c6 mdt nhém
metyl bac mét ¢ on 0,84 (3H, t, J = 7,5 Hz, CH3-29); va ba nhom metyl xuét hién dudi
dang doublet 0,92 (3H, d, J = 6,5 Hz, CHs-21), 0,83 (3H, d, J = 6,8 Hz, CH3-26); 0,81 (3H,
d, J=6,8 Hz, CHz-28).

Mot tin hiéu cua proton olefin ¢ on 5,37 (1H, brs, H-6), tin hiéu cia mot nhdm
hydroxymetin & dn 3,60 (1H, m, H-3), va sy xuat hién ciia mot phan tir dwong glucosyl bai tin
hiéu proton anomeric tai o 4,40 (d, J = 8,0 Hz) ciing duoc quan sat thay trén phd 'H-NMR.

Pho 3C-NMR cuia VC13 xuat hién tin hiéu ciia ba 1am (35) carbon, trong d6 c6
hai muoi chin (29) tin hiéu thudc khung sterol va sau tin hiéu con lai thuoc phan duong
glucose tai dc 101,2 (C-1'), 73,6 (C-2'), 76,5 (C-3"), 70,1 (C-4"), 75,8 (C-5"), 61,9 (C-
6").(Cac pho cua hop chat xem phu luc 2.13.).

Dua vao cac tuong tac trén phd HSQC, d6 chuyén dich hda hoc cua cac carbon dugc
gan Véi cac proton tuong tng. Trén phd HMBC, tin hiéu twong tac giira proton anomeric
oH 4,40 (d, J = 8,0 Hz, H-1") véi C-3 (6C 79,3) cho phép xac dinh vi tri lién két cua don
vi duong vao vi tri C-3; twong tac gitra proton olefin on 5,37 véi C-4 (dc 39,9)/C-8 (32,0)/C-
10 (36,8) cho thay ton tai mot ndi doi tai C5/C6. Tir nhitng dir kien pho trén két hop véi so
sanh sd liéu pho BC-NMR cua daucosterol duoc cdng bd trong tai lieu [190] thdy hoan
toan phu hgp. Nhu vay, VC13 dugc xac dinh la daucosterol ( con goi la g-sitosterol-3-O-
B-D-glucoside), hop chét nay da duoc phan lap tir loai Polygala tenuifolia vao nim 2003,

tur loai Polygala japonica vao nam 2006 [227],[228].
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Bang 3.14. Sé lieu NMR cua hop chdt VC13 va hgp chdt tham khao

C oc? oc* on? (mult., J = Hz)
1 37,4 37,0| 1,08 (m); 1,88 (m)
2 31,9 31,6 1,62 (m): 1,91 (m)
3 79,3 78,9 3,60 (M)
2,28 (t, 10,0); 2,42

4 39,9 39,5 . 100
5 140,4 141,6 ---
6 122,3 1219 5,37 (d, 5,0)
7 31,9 316 1,47 (m)
8 32,0 31,7 1,97 (m)
9 50,3 50,0 0,96 (m)
10 36,8 36,5 ---
11 23,2 20,8| 1,02 (m); 1,45 (m)
12 38,8 385 1,17 (m): 2,01 (M)
13 42,4 42,1
14 56,9 56,5 1,03 (m)
15 26,2 245 1,11 (m); 1,59 (m)
16 29,3 28,7 | 1,29 (m); 1,84 (m)
17 56,2 55,8 1,14 (m)
18 12,0 12,0 0,68 (3)
19 19,4 19,0 1,01 (s)
20 36,3 36,0 1,37 (m)
21 19,1 18,5 1,03 (d, 6,5)
22 34,1 34,0 1,04 (m): 1,34 (m)
23 28,3 28,0 1,19 (m)
24 46,0 45,7 0,93 (M)
25 29,7 28,9 1,68 (m)
26 19,9 195| 0,83(d, 6,8)
27 24.4 238| 0,83(d, 6,9)
28 18,9 18,7 1,21 (d, 6,8)
29 11,9 120| 084(t,75)
T 101,2 100,9| 4,40 (d, 8,0)
73 73,6 73,2 3,45 (m)
3 76,5 76,2 3,28 (M)
4 70,1 70,0 3,30 (M)
5 758 754 3,48 (m)

, 3,77 (dd, 12,0; 4,5)
0 619 L7153 84 (dd, 12,0: 4,5)

Chu thich: @ Do trong CDCls; *éc cua daucosterol do trong CDCls, [190].
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Hinh 3.29. CTHH cua hop chat VC13

3.2.3.14. Hop chdt VC14

Hop chat VC14 thu dugc dudi dang tinh thé hinh kim, mau trang, t%c = 168-170°C,
tan tét trong aceton, methanol, it tan trong n- hexan. Phé khéi ESI-MS cho pic ion gia phan
tur tai m/z [M-H2O+H]* = 395,1 cho du doan mot céng thirc CooH430 cO M 1a 412,7 (xem
phu luc 3.14).

Ph6 'H-NMR (aceton-dg) cua hop chat VC14 cho tin hiéu dic trung caa mot sterol
vGi sau nhém metyl tai o 0,81 (3H, s, H-18), 0,59 (3H, s, H-19), 1,05 (3H, d, J = 6,5 Hz,
H-21), 0,87 (3H, d, J = 7,5 Hz, H-29), 0,83 (3H, d, J = 7,5 Hz, H-27), 0,82 (3H,t,J =75
Hz, H-26). Su c6 mit cua nhém B-OH tai vi tri C-3 dugc khang dinh bai tin hiéu cia nhom
metin vai on 3,49 (m, H-3), mot ndi doi noi vong on 5,21 (1H, d, J = 5,0 Hz, H-6) va mot
nbi doi ngoai vong tai ¢ 5,08 (1H, dd, J = 9,0; 15,5 Hz, H-22), 5,16 (1H, dd, J =9,0; 15,0
Hz, H-23) tin hiéu ndi doi nay cho phép khang dinh cau tric cua hop chat VC14 khong
phai la S-sitosterol.

Trén pho DEPT cho tin hiéu cia hai muoi chin (29) carbon gém: sau nhém CHs, chin
nhom CHa va muoi mot (11) nhom CH va ba carbon bac 4.

Phé 13C- NMR (aceton-ds) cho tin hiéu cua hai néi doi gdm: mot ndi déi thé ba lan
tai dc 140,2 (C5) va 118,3 (C-6) va mot ndi doi ngoai vong tai dc 139,2 (C-20) va 130,3
(C-21); tin hiéu cta 6 nhdm metyl tai oc 21,8, 21,4, 19,3, 13,4, 12,5 va 12,3; moét tin hiéu
nhém oxymetin tai 70,7. Céc vi tri carbon khac duoc xac dinh thong qua viéc gan céc vi
tri twong (ng cua hop chat stigmasterol (bang 3.15.). Nhu vay, théng qua cac di liéu pho
thue nghiém va so sénh vai tai liéu [191], két luan hop chat VC14 1a stigmasterol. (Cac
phé cia hop chdt xem phy luc 2.14.).

Hop chat nay c6 danh phap la (3S,8S,9S,10R,13R,14S,17R)-17-[(E,2R,5S)-5-ethyl-
6-methylhept-3-en-2-yl]-10,13-dimethyl-2,3,4,7,8,9,11,12,14,15,16,17-dodecahydro-1H-
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cyclopenta[a]phenanthren-3-ol. Hop chat nay da dwoc phan lap tir loai Polygala arillata
nam 1996 [226], tir loai Polygala caudata nam 1998 [59].
Bang 3.15. Sé ligu pho cua hop chdt VC14 va hop chat tham khao

C oc* oc? on? (mult., J = Hz)
1 37,3 39,0

2 31,8 32,3

3 71,9 70,7

4 42,4 40,2

5| 140,8| 140,2

6 | 1218 | 118,33 5,17 (1H, m)

7 32,0 30,3

8 32,0 32,6

9 50,2 50,4

10 36,6 35,0
11 21,2 22,2

12 39,9 39,9
13 42,4 44,0
14 56,9 56,7
15 24,4 23,6
16 28,4 29,3
17 56,1 55,9

18| 124| 125 0,81 (3H, s)

19| 145| 134 0,59 (3H, s)

20| 406 411

21| 21,3| 218 1,05 (3H, d, J = 6,5 Hz)

22| 138,4| 139,2| 5,08 (1H, dd,J=9,0, 155 Hz)
23| 129,3| 130,3| 5,16 (1H, dd, J = 9,0, 15,0 Hz)
24| 51,3 521
25| 292| 298

26 19,1 19,3 0,82 (3H,t,J=7,5Hz)
27 21,2 21,4 0,83 (3H,d,J=7,5Hz)
28 26,1 26,0

29 12,1 12,4 0,87 (3H,d,J=7,5Hz)

Ch thich:oc* so liéu cua stigmasterol do trong aceton-ds [191]; dc? Po trong aceton-ds

Hinh 3.30. CTHH cua hop chdt VC14
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3.2.3.15. Hop chdt VC15

Hop chat VC15 thu dugc dudi dang bot mau vang. Phé khéi lugng ESI-MS cua hop
chat VC15 xuat hién pic ion gia phan tir tai m/z 242,8 [M]", twong wng véi CTPT cua hop
chit VC15 1a C14H100s.

Phé 'H — NMR cua hop chat VC15 xuat hién séu tin hiéu cta proton thom xuat hién
duéi dang hé twong tac ABX va hé twong tac AB, cua vong thom. Cu thé, hé twong tac thu
nhét cua vong thom 13 AB2 gém ba proton thom xuét hién tai 5u 6,93, 7,06 (2H, d, J = 8,5
Hz, H-4 & H-2) va on 7,68 (1H, t, J = 8,5 Hz, H-3), diéu nay cho thay trong cong thirc cau
tao cua hop chat VC15, c6 sy ton tai cia 1 vong benzen bi thé tai 3 vi tri 1,2,3. Su xuét
hién thém caa mot vong benzen bi thé tai 3 vi tri 1,2,4 duoc khang dinh boi hé tuong tac
ABX cua vong thom dua trén tin hiéu phé proton tai on 7,28 (1H, dd, J = 8,5; 2,5 Hz, H-
6), 7,40 (1H, d, J=8,5 Hz, H-5) va 7,58 (1H, d, J = 2,4 Hz, H-8). Ngoai ra c6 su xuat hién
cua 3 proton tai vi tri oH 3,95 (3H, s, 7-OCH3).

Phd 13C — NMR cua hgp chat VC15 cho thay sy xuét hién cua muoi bén (14) tin
hiéu carbon, trong d6 c6 mét tin hiéu caa carbon carbonyl tai dc 175,5 (C-9), bbn carbon
bac 4 mang oxy, mot carbon thugc nhém methoxy dc 56,5 (7-OCH3). Tir céc dit liéu pho
da phan tich ¢ trén cd thé khang dinh VC15 1a mét xanthon mang mot nhém thé hydroxyl
va mot nhom thé methoxy. Trong d6, nhéom —OCH3 phai nam ¢ vi tri C — 1 do su xuat hién
caa nhém carbon carbonyl (6c 175,5) tai vung tir truong cao hon (4 6,5) so sanh véi su
xuat hién caa nhom —OH & cling vi tri d6 (dc 182,0) trén hop chat 1,5-Dihydroxyxanthon
[59]. Vay vong A 1a vong 1,2,3- trisubstitued benzen. Nhém —OH con lai phai nim & vi tri
C — 6 hay C — 7 dé tao thanh vong benzen bj thé tai vi tri 1,2,4. Proton thom ghép cip meta
[7,58 (1H, d, J = 2,4 Hz), H-8] xuét hién ¢ ving tir truong thap chiing to proton nay nam
trong ving giam chin caa néi doi C=0, nghia 13 proton gin ¢ vi tri C — 8. So sanh dit liéu
pho caia hop chat vai hop chét 7-hydroxy-1-methoxyxanthon thay hoan toan pht hop [59].
Do vay, hop chat VC15 1a 7-hydroxy-1-methoxyxanthon.

Bang 3.16. Sé lieu NMR cua hop chdt VC15 va hgp chat tham khao

C oct | oc on® (mult., J = Hz)
1 161,7 160,1 ---
2 [110,2 109,6 7,06 (1H, d, 8,5)
3 [1356 135,3 7,68 (1H, t, 8,5)
4 |106,5 105,8 6,93 (1H, d, 8,5)
4a | 159,0 158,4 ---
10a | 149,6 148,9
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5 [1194 118,7 7,40 (1H, d, 8,5)
6 |1245 123,6 7,28 (1H, dd, 8,5, 2,5)
7 | 154,7 153,8
8 1106,5 108,8 7,58 (1H, d, 2,4)
9 1755 174,7
8a |124,0 123,0
9a |110,5 1111
Me-1 3,95 (3H, 9)
Chu thich: 2 Do trong aceton-ds; #dc cia 7-hydroxy-1-methoxyxanthon do trong aceton-
ds [59];
H,CO 0
! Oa 8a 7 OH
LI
4a 0" 10a
4 5

Hinh 3.31. CTHH cua hop chdt VC15

3.2.3.16. Hop chdt VC16

Hop chat VC16 thu dugc dudi dang bot mau vang.

Ph6 ESI-MS ciia VC16 xuat hién pic ion gia phan tir tai m/z 302,8 [M]*, cho phép
xac dinh cbng thirc phan tir cia VC16 la C1sH1007 (M = 302,24).

Phé H-NMR cua hop chit VC16 cho thiy su xuat hién cua hai tin hiéu proton thé
& vi tri meta trén vong A cua khung flavonoid tai o 6,20 (1H, d, J = 2,0 Hz, H-6) va 6,41
(1H, d, J = 2.0, H-8). Ba tin hiéu proton xuat hién tai J4 6,90 (d, J = 8,5 Hz), 7,64 (1H, dd,
J=2.0,8,5Hz) va 7,75 (1H, d, J = 2,0 Hz), diéu nay ching to vong B cua khung flavonoid
bi thé & vi tri 3', 4'.

Pho 3C-NMR cua hop chat VC16 xuat hién mudi lam (15) tin hiéu carbon, trong d6
mét tin hiéu caa carbonyl carbon tai dc 175,9 (C-4). (Céc phé cuia hop chat xem phu luc 2.16.).

Can cir vao s6 liéu phd tH-NMR, 3C-NMR va so véi tai liéu da cong bd [99],[192]
cho thay hop chat VC16 l1a quercetin, mot flavonoid ciling dugc phan lap tir chi Polygala,
tir ré cua loai Polygala caudata [59],[99] va tir toan cay cua loai Polygala hongkongensis
[76].

Bang 3.17. S6 liéu NMR cua hop chat VC16 va hop chat tham khao

ot o | geo ont (mult., J = Hz)

147,5]156,1 | 147,4
136,5 | 133,7 | 135,8
176,5 | 175,7 | 175,9

Alwin O
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5 161,0 | 160,5 | 161,1
6 995| 98,0 97,9 6,20 (1H,d,J=2,0)
7 166,0 | 163,7 | 164,2
8 945] 933| 93,0 6,41 (1H,d,J=2,0)
9 156,7 | 156,2 | 156,8

10 | 104,0 | 103,9 |103,1
' 123,01 121,9 | 122,8
2! 116,5|115,0 | 114,8 7,75 (1H,d,J=20)
3 145,7 | 1449 | 144,8
4 148,1 | 1475 | 147,3
5' 116,0 | 115,5| 114,6 6,90 (d,J=8,5)

6' 121,0 | 120,0 | 120,3 7,64 (1H, dd, J=2,0,8,5)
Ch thich: 2 Po trong CD30D; *é¢ s6 liéu cua quercetin do trong DMSO-ds [99]; “6¢

s6 liéu cia quercetin do trong DMSO-0s [192]

Hinh 3.32. CTHH cua hop chdt VC16

3.2.3.17. Hop chdt VC17

Hop chat VC17 thu dugc duéi dang tinh thé hinh kim, mau vang. Phé '"H-NMR cua
hop chat VC17 thay su xuat hién ctia nim proton thom, hai tin hiéu proton thé ¢ vi tri meta
trén vong A cua khung flavonoid tai du 6,22 (1H, d, J = 1,5 Hz, H-6) va 6,41 (1H, d, J =
1,5, H-8). Ba tin hiéu proton xuat hién tai du 6,89 (d, J = 8,0 Hz), 7,64 (1H, dd, J = 2.0; 8,0
Hz) va 7,68 (1H, brs), diéu nay ching to vong B cua khung flavonoid bi thé & vi tri 3, 4'.
Ngoai ra, trén phd 'H-NMR ctia VC17 con xuit hién cia gbc rhamnose va glucose dua
trén tin hi€u cia anomeric proton cuia rhamnose 1a Jdn 4,54 va glucose 1a on 5,12. Tin hi¢u
mui do1 cua géc metyl thudc duong rhamnose tai oH 1,14 (3H, d, J = 6,0 Hz).

Trén phé 13C-NMR cua chat VC17 théy su xuét hién tin hiéu cua hai muoi bay
(27) carbon, trong d6 ¢6 mudi 1am (15) carbon thudc vé phan aglycon va muoi hai (12) tin
hiéu carbon con lai thudc vé phén duong dua vao tin hi€u cua hai anomeric carbon. (Cdc
phé ciia hop chat xem phu luc 3.17.).

Dua vao phan tich phd & trén, két hop véi so sanh dit 1iéu pho cta hop chat VC16
cho thdy phan aglycon ctia hop chat VC17 1a quercetin, phan dudng 14 rutinosid. Can ctr
dir liéu phd "H-NMR, 3C-NMR va dir liéu phd & tai liéu [192] di cong bd, co6 thé khing
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dinh hop chit VC17 1a rutin, mét flavonoid d3 duoc phan 13p tor mot sb loai thudc chi
Polygala nhu P flavescens, P. hongkongensis, P. molluginifolia, P. paniculata.
[41],[76],[70],[104].

Bang 3.18. S6 ligu NMR cuia hop chdt VC17 va hop chat tham khdo

C | oc? oc” on? (mult., J = Hz)

2 |158,6 | 156,9

3 |1356| 1339

4 11794 | 178,0

5 11629 | 1614

6 |100,1 99,7 6,22 (1H, d, J = 1,5 Hz)
7 1166,4| 166,3

8 | 949 94,8 6,41 (1H, d, J = 1,5 Hz)
9 |159,3| 156,7

10 | 1055 | 1049
' [1231] 122,0
2" |117,7| 116,0 7,68 (1H, brs,)
3" | 1459 1452
4 [149,8 | 1489
5" [116,9| 1171 6,89 (d, J = 8,0 Hz),

6 | 1236 | 122,6| 7,64 (1H, dd, J=2,0; 8,0 Hz)
1”7 [104,7| 102,1
2" | 757 76,1
3" | 782 776
4 714 713
5" | 772 77,0
6" | 686| 68,1
1" [102,4| 1017
27| 721 715
3" | 723 715
4" 739 73,0
57| 69,7 69,4
6" | 17,9 191

Ch thich: 2 Po trong CD30D; *6¢Sé liéu rutin do trong CDsOD [192]

OH

HO OH

Hinh 3.33. CTHH cua hop chdt VC17
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Cong thirc cac hop chat phan lap duoc trinh bay ¢ hinh 3.34 duéi day:

MeO

VC5 VC6
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HO— . 0

HO
HO 2 T

VC11 (chat méi) VC12

VC15 VC16 VC17
Hinh 3.34. CTHH cua 17 hop chdt phdn ldp dwoc tir ré cia loai Polygala karensium Kurz
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3.3. TAC DUNG SINH HQC
3.3.1 Két qud ddnh gid anh hwéng ciia cdc phan doan cao chiét ré cay Vién chi ba sirng
doi véi hanh vi di chuyén cia du tring rudi gigm mang gen bénh Alzheimer hAPP

Khi tién hanh lai gitta rudi bd me két qua cho thay mau cao chiét phan doan
dichloromethan (VCD) gay tic ché su sinh san, do vdy khong du lwong 4u tring va rudi
treong thanh & thé hé F1 dé danh gia hanh vi. Do vAy, trong nghién ciu ndy khong si
dung mdu phan doan dichloromethan.

Cai thién toc do di chuyén l1a mot tidu chi danh gia hiéu qua tac dung cua cac cao
chiét Vién chi ba stng Ién chirc ning van dong cua au tring bac ba rudi giam mang gen
bénh Alzheimer hAPP. Trong thir nghiém nay, tién hanh danh gia tac dung cai thién suy
giam tri nhd ngan han caa au trung bac ba rudi giam mang gen bénh Alzheimer cua cac
dang cao chiét tir Vién chi ba sirng (2 mg/ml) va Tacrin (0,1 mg/ml). Chi tiéu danh gia
hanh vi di chuyén chinh 12 van téc trung binh caa au tring trong 45 giay.

Két qua thu duoc trinh bay theo bang 3.19 dudi day

Bang 3.19. Vdn téc trung binh cia cac 16 du trung rugi giam trong thyec nghiém

Crawling assay

L6 [SL(1) [BL(2)[Tacrin@[VCE@4) [VCA(G) [VCH(6) |[VCN(7)
Vtb |0,0803 | 0,0690 | 0,0810 |0,0790  |0,0790 | 0.0592 | 0,0802
SE |0,0010 |0,0030|0,0028 |0,0040 |0,0040 | 0.0066 | 0,0056
P [ P12<0,05 P32< 0,01 | P42< 0,05 | Ps2> 0,05 | Ps2>0,05 | P72>0,05

Chu thich:L6: L6 au tring; Vtb: Van toc trung binh (cm/giay); SL: sinh ly (16 Elav) ;
BL: bénh ly (16 hAPP) ; P: khi so vai 16 BL

Minh hoa két qua thu dugc duéi dang hinh vé va biéu dd theo céc hinh 3.35 va hinh
3.36. Hinh 3.35. 13 hinh 4nh minh hoa quing dudng bo ctia u tring rudi gidm & cac 16 thi
nghiém, hinh 3.36. 12 biéu d thé hién toc d6 di chuyén cua au trung & cac 16 thir nghiém
khac nhau. Trong thir nghiém nay VCE: cao chiét con tong; VCH: phan doan n-hexan;
VCN: cén nude; VCA: phan doan ethyl acetate; cao chiét tong va cac phan doan déu thu

nghiém & néng d6 2 mg/ml, THA 14 16 thir nghiém Tacrin nong d6 0,1 mg/ml.
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Elav UAS-GAL4>hAPP

BL VCE VCH VCN VCA THA

-L

e
]

(2 mgfml) (0,1 mg/mil) -

F.

Hinh 3.35. Hinh minh hoa qudng dwong di chuyén cia du tring bdc ba rugi gigm ¢ cac

16 thet nghiém

0.12 USA-GAL4>hAPP
-g 0.10
E_ 0.08 | = I
“D
> 0.06 1
=
o
o 0.04
L =]
[&]
0
= 0.02
0
Elav VCH  VCN THA
2 mg/mi 0.1 mg/mi

Hinh 3.36. Tac dung cua Vién chi ba sitng doi véi kha néing di chuyén cua du tring bdc
ba rusi gigm mang gen bénh Alzheimer hAPP
Chu thich: * p <0.05; ** p <0.01 khi so sanh v6i 16 chirng bénh Iy.

Tir cac két qua thu duoc cho thay:

Téc do o 16 au trung rudi sinh Iy khi so sanh véi 16 au tring rudi bénh ly cho thay
su khac biét co ¥ nghia thong ké (Pi-» < 0,05), nhu vay trién khai mo hinh dénh gia kha
nang van dong trén md hinh rudi giam Alzheimer thanh cong va phi hop dé danh gia tac
dung cuia c4c cao chiét.

L6 4u trung bac ba rudi gidm mang gen bénh Alzheimer duogc diéu tri bang cao chiét
ethanol toan phan (VCE, 2 mg/ml), va Tacrin (0,1 mg/ml) c¢6 toc d6 di chuyén nhanh hon
s0 voi 16 bénh 1y, dat y nghia théng ké véi gi tri P32 va Psa déu < 0,05.

Mic du 16 4u tring rudi gidm chuyén gen Alzheimer duoc diéu tri bang cao phan
doan ethyl acetate (VCA, 2 mg/ml) va cin nuéc(VCN, 2 mg/ml) ¢ nong d6 2 mg/ml déu
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¢ xu hudng tbe do di chuyén cao hon 16 au trung rudi bénh 1y, tuy nhién su khac biét nay
chua c6 ¥ nghia thong ké voi Psa va P72 déu >0,05.

L6 4u trang rudi gidm chuyén gen Alzheimer duogc diéu tri bang phan doan n-hexan
(2 mg/ml) c6 toc d6 di chuyén thap hon 16 4u tring rudi bénh 1y, tuy nhién sy khac biét nay
chua c6 ¥ nghia thong ké véi Pe2 >0,05.

Nhu vy, két qua thu dugc chimg minh cao chiét ethanol toan phan co tac dung cai
thién suy giam hanh vi van dong cta au trung rudi gidm mang gen bénh Alzheimer hAPP.
3.3.2. Két qud ddnh gid dnh hwéng cCiia cdc phén dogn cao chiét ré cay Vién chi ba sirng
doi véi hanh vi leo tréo cia ruéi gidm trwéng thanh mang gen bénh Alzheimer hAPP

Cai thién kha ning leo tréo 1a mot tidu chi danh gia tac dung cta thube 1én chuc
nang van dong ciia rudi giam truong thanh. Do vay, trong ludn an tién hanh danh gia tac
dung cua cac cao chiét Vién chi ba stmg ddi v6i hanh vi leo tréo cua rudi gidm truong
thanh mang gen bénh Alzheimer hAPP. Hanh vi leo treo dugc danh gid ¢ cac ngay thi 3,
7 va 10 cua rudi thé hé F1 truong thanh, dugc an thirc an c6 bd sung cac dang cao chiét
Vién chi ba sing lién tuc tir thé hé bd me cho dén thé hé F1 dé danh gia hanh vi. Panh
gia kha nang van dong ciia rudi gidm truong thanh duoc tién hanh danh gia qua s6 diém
trung binh ma rudi gidm dat duoc. S6 diém cho van dong ctia rudi gidm theo tiéu chi danh
gid 6 muc 2.3.3.3.

Céc két qua duoc xur ly va biéu dién theo hinh 3.37 (Két qud chi tiét ciia thir nghiém

climbing xem phu luc 4.1-4.3)
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Hinh 3.37. Tac dung cua Vién chi ba sirng doi véi hanh vi leo tréo cua rudi giam trueng
thanh mang gen bénh Alzheimer ¢ 3, 7 va 10 ngay tudi.

* p < 0,05 khi so sanh v6i nhom chitng bénh 1y & cing thoi diém thir nghiém

Két qua dugc chi ra & hinh 3.37 cho thay:

Kha ning leo cua 16 chung sinh Iy Elav so v6i nhom rudi gidm mang gen bénh
Alzheimer thé hién sy khac biét & ngay 7 va ngay 10 c6 ¥ nghia thdng ké (ngoai trir ngay
3), dat théng ké véi gia tri P < 0,05. Didu nay cho thiy mé hinh phu hop dé danh gia kha
ning van dong cua rudi gidm & ngay 7 va ngay 10 1a thich hop. Trong sé cac cao chiét thu
nghiém, chi c6 cao chiét ethanol toan phan (VCE, 2 mg/ml) va cao phan doan ethyl acetate
(VCA, 2 mg/ml) ¢6 tac dung phuc hdi suy giam hanh vi van dong & rudi gidm F1 trudng
thanh 7 ngay tudi (P < 0,05).

Tacrin (0,1 mg/ml) dugc sir dung lam thude dbi ching duong thé hién tac dung cai
thién suy giam hanh vi van dong dang ké trén rudi gidm F1 trudng thanh & ca 7 va 10 ngay
tudi (P < 0,05).
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Nhu vay, nghién ctru tic dung ctia Vién chi ba stmg trén hanh vi van dong cta rudi
gidm mang gen bénh Alzheimer hAPP di chirmg minh cao chiét ethanol toan phan cé tic
dung cdi thi¢n suy giam hanh vi trén cd 2 thiv nghiém hanh vi di chuyén ciia du tring
bdc ba va thir nghigm hanh vi leo tréo ciia rudi gigm truéng thanh; cao phin doan ethyl
acetate thé hién tic dung trén thir nghiém hanh vi leo tréo ciia ruéi gidm trwéng thanh.
3.3.3. Két qud ddnh gid kha néing hoc tdp va ghi nhg mui ciia du tring rugi gigm mang
gen bénh Alzheimer hAPP ciia cdc phén doan cao chiét

Bénh ly Alzheimer 1a bénh 1y sa sut tri tug, biéu hién gidm kha nang nhan thirc va
ghi nh¢, chinh vi vay trong luan an st dung thir nghiém danh gid kha nang ghi nhé mui
ctia 4u tring bac ba cua thé hé F1 rudi gidm mang gen bénh Alzheimer dé danh gia tac
dung ctia mot sd dang cao chiét tir vo & Vién chi ba sing. Trong sd 5 mau cao chiét bao
gdm: cao chiét ethanol toan phan (VCE), cao chiét phan doan n-hexan (VCH), cao chiét
phan doan dichloromethan (VCD), ethyl acetate (VCA), va cin nudc (VCN), khi tién hanh
lai giita rudi bé me két qua cho thdy miu cao chiét phan doan dichloromethan (VCD) gay
trc ché sy sinh san, do vay khong dil lugng du tring va rudi trudong thanh & thé hé F1 dé
danh gia hanh vi. Do vay, mau phan doan VCD khong duoc sir dung trong nghién ctru ny.

Chi tiéu danh gia: cac chi s6 PREFam, PREFoct va LI. So sanh cac chi s6 PREFawm,
PREFocT va LI gitra cac 10.

PREFam la chi s6 wu tién mui AM (n-amyl acetat), dwoc tinh ¢ nhirng thi nghiém ma
mui AM dugc két hop véi phan thuong dé do ti 1é 4u tring nhé mui va di vé phia mui AM.

PREFocr la chi s6 wu tién mui OTC (1-octanol), duoc tinh ¢ nhitng thi nghiém ma
mui OCT dugc két hop véi phan thudng dé do ti 1¢ au tring nhé muii va di vé phia moi OCT.

Két qua danh gia tac dung cai thién tri nhg mui trén au tring rudi giam F1 dya trén
cac chi tieu PREFam, PREFocT va LI gitra cac 16 duoc trinh bay ¢ phu luc 4.4.

Thé hién két qua danh gi tac dung cai thién tri nhé mai trén 4u trang rudi giam F1

duoc biéu dién bing biéu dd box-and-whisker plot & hinh 3.38. duéi day.
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Hinh 3.38. Bdnh gid kha ning ghi nhé va hoc tdp cua cac cao chiét Vién chi ba sing

Cha thich: *P < 0,05; **P < 0,01; ***P < 0,001 duoc so sanh vai 16 ching bénh ly.
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Két qua cho théiy: ¢ 16 chung sinh 1y Elav, chi sb hoc tap LI cua 4u trung bac ba cao
hon déng ké (khoang 43%) so véi nhém 4u tring rudi mang gen bénh Alzheimer, dat sy
khac biét c6 ¥ nghia thong ké (P < 0,01), nhur vy mé hinh nay 1a phi hop dé danh gia danh
gia kha ning ghi nhé va hoc tdp ngin han cta 4u tring bic ba rudi gidm mang gen bénh
Alzheimer hAPP.

Diéu trj bang cac cao chiét Vién chi ba sirng, bao gom: cao chiét ethanol toan phan
(2 mg/ml), cao chiét phan doan n-hexan (2 mg/ml), cao chiét phan doan ethyl acetate (0,8
va 2 mg/ml) va cdn phan doan nudc (2 mg/ml) ciing nhu Tacrin (stt dung 1am ddi ching
duong, liéu 0,1 mg/ml) déu c6 tic dung phuc hdi suy giam tri nhd ngan han trén 4u tring
bac ba rudi giém mang gen bénh Alzheimer hAPP, dugc thé hién thong qua chi $6 hoc tap
LI ¢ cac 16 diéu tri cao hon dang ké so véi 16 bénh 1y, véi gia tri P ¢6 ¥ nghia thong ké, déu
< 0,05 (xem phu luc 4.4.).

Nhiing két qua nay da cho thay, cao chiét ethanol toan phan ciing nhw cic phén
doan chiét tir cao chiét ethanol di thir nghiém (phin doan n-hexan, ethyl acetate, cin
nwéc) déu tham gia vao tac dung cai thién suy giam tri nhé ngin han trén rudi gidm

chuyén gen mang bénh Alzheimer.
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CHUONG 4: BAN LUAN

4.1. VE THUC VAT HOC

Tén khoa hoc caa mau nghién ctu I1a Polygala karensium Kurz, c¢6 tén déng danh
la Polygala tricornis Gagnep., thuoc ho Vién chi Polygalaceae. Viéc giam dinh ding tén
khoa hoc ciia mau nghién ctu gitp cho céc cong bd vé thanh phan hoa hoc va tac dung
dugc 1y duoc rd ngudn géc.

Trong luan &n nay, théng qua viéc nghién ctu vé thuc vat hoc da mo ta dugc cac
dic diém hinh thai va dic diém vi hoc ciia than va ré vién chi.

Vé dic diém hinh théi thuc vat. Da mo ta duoc cac dac diém cua cay, than, 14, hoa,
qua va ré pht hop véi dic diém chi Polygala ¢ phan tong quan 1.1. So sanh mau nghién
clru véi cac dic diém dic trung cua loai Polygala karensium trén thé gisi [1], [5], [11], két
qua cho thy:

Dic diém cay byi: phu hop, mau nghién ctru thudc loai cay buyi cao 0,5-1 m.

Pic diém phién 1a hinh méc hodc elip méc: phu hop, mau nghién cau cé 1a don,
moc so le, rat da dang, 14 goc hinh elip, 14 phia trén hinh méc.

Pic diém hat ¢6 16ng: phu hop, mau nghién ciru c6 hat mau nau den, hinh trang,
long to.

Pic diém hoa 2-2.5 cm: ¢6 sw khac bigt, mdu nghién cizu c6 hoa kich thwéc 2,5-
4cm, Ién hon so vdi diic diém cac loai Polygala karensium da dugc cac tai lidu trén mo ta.

Nhu véy, dic diém hinh thai mau Polygala karensium thu hai tai Sa Pa, Lao Cai
giong cac loai Polygala karensium trén thé giéi, ngoai trir mot diac diém khac biét 1a kich
thudc hoa 16n hon.

Vé dac diém vi hoc, ddy la ldn ddu tién mo ta cdc dic diém vi hoc vé loai Polygala
karensium Kurz ¢ Viét Nam. Thong qua nghién ctu thuc vat, di xac dinh dugc dic diém
vi hoc cua cac bo phan cay nhu sau.

Dic diém vi hoc than, xac dinh dugc 7 thanh phan, gém c6 16p biéu bi, 16p ban, md
day, m6é mém vo, md cung, 16p libe, 16p g, mé mém ruot.

Dic diém vi hoc ré, xac dinh duoc 5 thanh phan, gdm cé 16p ban, mé mém vo, tinh
thé calci oxalat, 16p libe va 16p god.

Dic diém vi hoc 14, xac dinh duoc 6 thanh phan, gdm c6 16ng che chg, 16p biéu bi,

md mém, md cung, 16p libe va l6p go.
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Di xac dinh duogc dic diém bot ré loai nghién ciru ¢6 8 thanh phan, gdm manh mang
mau, hat tinh bét, bd soi, 16ng che chd, mé mém, tinh thé calci oxalat, md cang.

Véi nhirng dic diém nghién ciu dwoc, c6 thé gép phan tiéu chuian héa viéc
kiém nghiém nhan dang loai Polygala karensium Kurz.
4.2. VE HOA HOC

Trén thé gidi, cac nghién ctru vé thanh phan héa hoc cua cay Vién chi ba sing
Polygala karensium Kurz, Polygalaceae con chwa c6 nhiéu. O Viét Nam, chua ¢é bat ky
nghién ciru ndo vé thanh phan héa hoc cia loai Vién chi ba sirng. Do d6, viéc nghién
ctru thanh phan hoéa hoc, bao gom xac dinh cac nhém chat, cau trdc cac hop chét trong ré
cay Vién chi ba sirng la can thiét. Thong qua viéc tim hiéu, tra ctu tai liéu vé tac dung cua
cac nhom hoat chat, cac hop chat phan lap duoc s& cung cap co sé khoa hoc gop phan giai
thich cong dung trong y hoc c6 truyén ciing nhu tim kiém cac tac dung méi cua ré cay Vién
chi ba sung.
4.2.1. Két qud dinh tinh

Két qua dinh tinh bang 6ng nghiém cho thay trong ré cay Vién chi ba stng c6 cac
cac chat c6 gbc OH-phenol, nhém saponin, flavonoid, duong khir, acid hitu co, chat béo
va sterol.
4.2.2. Két qud phan ldp va xdc dinh cdu tric cac chat

Trong luan an nay, théng qua khao sat tai liéu, khao st bang sic ky 16p mong, tién
hanh phan 1ap bang cac phuong phap sac ky cot, sic ky long diéu ché cao p; tién hanh do
cac phd dé nhan dang céc chat phan lap duoc. Két qua da chiét xuat phan lap va xac
dinh céc cau truc 17 hep chat tir c4c phan doan cao chiét ethyl acetate, phan doan cao
chiét dichloromethan va phéan doean cao chiét nuérc.

Tir phan doan cao chiét ethyl acetate thu duoc 9 hop chat gdm 2 hop chat méi VC3
(7,0 mg), VC11 (7,0 mg), cing véi 7 hop chat VC4 (7,0 mg), VC6 (8,0 mg), VC10 (3,0
mg) va VC9 (7,5 mg). VC8 (8,0 mg), VC16(10,2 mg), VC17(12,3 mg).

Tir phan doan cao chiét dichloromethan thu duoc 4 hop chat gom VC12 (11,2 mg),
VC13 (15,8mg), VC14 (12mg), VC15 (9,8mg).

Tir phan doan cao chiét nuéc thu dugc chat méi VC2 (8,0 mg) cling véi 3 hop chat
VC1 (4,5 mg), VC5 (5,4 mg), VC7 (10,5 mg).
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Thong qua viéc do cac dit lidu phé vat 1y, da xac dinh dugc cau tric cia 17 hop chat
phan lap duoc tir ré cua loai Polygala karensium Kurz (Polygalaceae). Trong sé 17 hep
chit da phan lap dwoc, c6 3 hop chit méi va 14 hop chit da biét,

Ba hop chdt méi ldn ddu phan ldp dwec trong thién nhién gém hai chdt sucrose
ester 1a karensucrose A (VC2), karensucrose B (VC3), mét chat xanthon mdi la
karenxanthon (VC11).

Muoi bon hop chat da biét, gdm 3-(E)-3,4,5-trimethoxycinnamoyl-6'-benzoylsucrose
(VC1), tricornose B (VC4), glomeratose C (VC5), tenuifolisid C (VC6), wubangzisid B
(VCT), 1,7-dihydroxyxanthon (VC8), 7-hydroxy- 1-methoxyxanthon (VC9), 6-hydroxy -1,7-
dimethoxyxanthon (VC10), spinasterol (VC12), daucosterol (VC13), stigmasterol (VC14), 7-
hydroxy-1-methoxyxanthon (VC15), quercetin (VC16), rutin (VC17).

Trong 14 hop chat da biét, theo tham khao céc tai liéu cho thay 9 hgp chat VCS5,
VC7, VC9, VC19, VC12, VC13, VC14, VC16, VC17 la cac hop chit lan dau tién phan
lap dwoc tir loai Polygala karensium Kurz.

Vé cau tric hoa hoc cua cac hop chat phan lap dugc. C6 7 hop chat thugc nhém
xanthon, gom chat méi karenxanthon VC11, ciing 6 hop chat VC5, VC7, VC8, VC9,
VC10, VC15. Trong d6 céac hop chat VC7, VC8, VC9, VC10 , VC15 Ia cac xanthon c6
khung co ban, chi khiac nhau ¢ nhém thé & céc vi tri C-1, C-6, C-7. Hop chat
VC7(wubangzisid B), c6 danh phap euxanthon-7-O-B-D-glucopyranosid, 1a dan xuit cia
euxanthon (1,7- dihydroxyxanthon) véi nhom thé hydroxy & vi tri C-1 giit nguyén, con
nhom thé hydroxy & vi tri C-7 bi thay thé boi phan duong glucopyranosid. Chat mai
karenxanthon VC7 & vi tri C-7 ctia khung xanthon cé gan nhom thé 1a dudng phirc hop 7-
O-a-L-rhamnopyranosyl-(1-6)-8-D-glucopyranosid. Hop chat VC5 (glomeratose C), ¢6
thé coi 1a méot hop chét xanthonolinoid C-glycosid véi nhém dihydrobenzofuran dang trans
gan vao vong B cua khung xanthon co ban.

C6 2 hop chat cd cau trac euflavonoid 1a VC16 va VC17.

C6 5 hop chat ¢ ciu tric sucrose, tirc 1a trong cu tric c¢é glucose va fructose lién
két v&i nhau bang lién két (1-2) glucoside, gém 2 chat méi karensucrose A-B (VC2, VC3)
va céc hop chat (VC1, VC4, VCB). Hop chét glomeratose C (VC5), ngoai xép vao nhém
xanthon, con cd thé coi 1a mot sucrose vai biéu hién trong ciu tric c6 glucose va fructose
lien két vai nhau bang lién két (1—2) glucoside.

Cac hop chét con lai (VC12,VC13,VC14) c6 cau trdc sterol.
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Nhu vay, két qua phan lap duoc céc chét c6 cau trdc phu hop véi cac két qua dinh
tinh nhém chirc. Céc hop chat phan 1ap duoc ciing phu hop véi nhém céc chit hoa hoc cua
chi Polygala va loai Polygala karensium Kurz, thuong la cdc nhom xanthon, oligosacharid
d4 trinh bay trong phan tong quan.

Théng tin vé cac chat cy thé nhu dudi déy.

Céc hgp chdt méi, hep chdt VC2, VC3, VC11

Hop chit VC2 (chit mdi karensucrose A), co danh phap dugc xac dinh 13 3-O-
[(2)-3,4,5-trimethoxycinnamoyl]-f-D-fructofuranosyl-(2—1)-(6-O-benzoyl)-a-D-
glucopyranosid.

Hop chét VC3 (chit mdi karensucrose B), c6 danh phap duoc xac dinh 13 [3-O-
(E)-3.,4,5-trimethoxycinnamoyl]-[4-O-sinapoyl]-4-D-fructofuranosyl-(2—1)-(6-O-
sinapoyl)-a-D-glucopyranosid.

Pay 1a cac sucrose este, ¢6 cau triic gan gidng nhau, chi khic ciu hinh Z- cia nhom
3,4,5 trimethoxycinnamoyl & vi tri C-7" va C-8” (thong qua cau ndi Oxy cta C- 3 cua
phan tir glucose trong cau tric khung sucrose).

Hop chit VCII (chit mdi karenxanthon), hop chat xanthon méi nay c6 danh phap
dugc xac dinh 1a 1,7-dihydroxyxanthon 7-O-a-L-rhamnopyranosyl-(1—6)-5-D-
glucopyranosid. Pay 1a mot xanthon cé cau tric khung co ban, ciu tao hop chit niy twong
tu hop chit VC7 (wubangzisid B), ngoai tru su xuit hién thém mot duong
rhamnopyranosyl ¢ vi tri cua gle C-6.

Hep chdt VC1:

Hop chat VC1, c6 danh phap 1a 3-O-[(E)-3,4,5-trimethoxycinnamoyl]-g-D-
fructofuranosyl-(2—1)-(6-O-benzoyl)-a-D-glucopyranosid. Hop chat nay trudc day duoc
Jun Li phan lap duoc tir lodi P. tricornis [82]. Ngoai ra hop chat nay con dugc tim thiy ¢
cac loai Polygala khac nhu P.tenuifolia [96], P.glometara [84].

Hién chua thiy c6 tai liéu nao nghién ctru vé tac dung duoc 1y cua hop chét nay.
Mot nghién ctru vé tac dung ctia mot hop chat co cau trac twong tu, hop chat f-D-[3-O-
(3.,4,5-trimethoxycinnamoyl)]-fructofuranosyl-a-D-[6-O-(4-methoxybenzoyl)]-
glucopyranosid phan 1ap tir loai P. japonica cho thay hop chat nay c6 tac dung chdng viém,
& nong do 20 va 40 pM co tac dung e ché NO va PGE2 véi ICso bang 11,7 va 22,5 uM
[192]. Nam 2004, Kawashima K va Cs cong bd acid 3,4,5-trimethoxycinnamic (TMCA)

phan 1ap duoc tir loai P. tenuifolia c6 tac dung kéo dai thoi gian gay ngu cua barbiturat, c6
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tac dung an than trén chudt [117]. Piéu ndy goi y vé cac chét co chira TMCA hoic c6 chia
nhom 3,4,5-trimethoxycinnamoyl nhu hop chat sb 1,2 va hop chat sb 3, c6 thé co tac dung
trén than kinh trung uvong va tic dung chong viém, tuy nhién can cac nghién ctru thuc nghiém
dé ching minh.

Hep chdt VC4: tricornose B

Hop chit tricornose B c6 danh phép la 3-O-[(E)-3,4,5,-trimethoxycinnamoyl]-4-D-
fructofuranosyl-(2—1)-(4-O-acetyl)-(6-O-benzoyl)-a-D-glucopyranosid. Hop chit nay da
dugc Li va Cs phan 14ap tir loai P. karensium vao nam 2005 [82]. Hop chat nay c6 thé coi
nhu mot phenylpropanoid sucrose este vai nhom thé & vi tri 3°. Hién nay chwa thay c6 cong
bd nado vé tac dung cua hop chit nay.

Hep chdt VC5: glomeratose C

Glomeratose C la tén viét tit cua hop chit cd danh phap 1a 3-O-[(E)-345
trimethoxycinnamoyl]-5-D-fructofuranosyl(2—1)-[6-O-(E)-p-coumaroyl]-a-D-glucopyranosid.

Pay 1a 1an dau tién, hop chat glomeratose C phan lap duoc tir loai Polygala
karensium Kurz Nam 1998, Zhang D va Cs da phan lap duoc hop chat nay tir ré loai
Polygala glometara [84]. Hop chét nay c6 thé coi nhu mot phenylpropanoid sucrose este
v6i nhom thé ¢ vi tri 3’ va 6°. So Vé cau tric véi cac hop chat 1 va 2, hop chét s6 5 ciing
c6 mang nhom thé 3,4,5 trimethoxycinnamoyl tuy nhién & dang cau hinh E, gan ¢ vi tri C-
77. Céc hop chit c6 ciu tric khung tuong tu glomeratose B, C, D, E, F, G ciing dugc phan
lap trong mot sb loai thuoc chi Polygala. Trude dé, ciing tir loai Polygala karensium, Li
va Cs d3 phan lap duoc hop chét c6 ciu tric gan trong tu dit tén 1a glomeratose A [82].

Hién chua thay c6 tai lidu cong bé vé tac dung dugce duoc Iy cia glomeratose C.
M6t chat c6 cau tric twong tu, glomeratose A, di dwoc nghién ctu vé tac dung duoc Iy
thue nghiém bao vé té bao, bao vé té bao than kinh bi ton thuong. Nghién ctru cua Li va
Cs nam 2017 cho thay glomeratose A ¢ nong d6 52.49 pg/mL c6 tac dung bao vé té bao
PC12 trong md hinh st dung OGD (oxygen-glucose deprivation) gay ton hai té bao PC12
tuong ty co ché gay sbc, dot quy trén nguoi tir d6 ¢6 thé coi hoat chat nay cé tiém ning
nghién ctru khai thac tc dung trong bao vé té bao ndo chéng séc va dot quy [194].

Mot chat ¢ cau trdc gan tuong tu v6i glomeratose C, hop chat glomexanthon A da
duoc thir nghiém vé tac dung bao vé than kinh ciia chiing di véi ton thuong té bao do acid
L-glutamic (30 mM) gay ra trong té bao SK-N-SH caia bénh u nguyén bao than kinh & ngudi,

bang phuong phap st dung xét nghiém MTT véi chat ddi ching duong 13 resveratrol. Két
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qua cho thiy glomexanthon A ¢ nong d6 10 pM 1am ting kha ning séng cua té bao bi ton
thuong do acid L-glutamic (30 mM) gay ra so véi chat déi chiéu duong, ndi cach khéc
glomexanthon A c6 tac dung bao vé té bao than kinh. Céc tac gia cho rang tac dung bao vé
té bao than kinh cua hop chat nay c6 lién quan dén gbc 2-hydroxymethyl-5-hydroxy-2
pentenoic [66]. Cac hop chat glometarose B- F con lai véi cau triic khung tuwong tu, dic biét
glometarose C ciing c6 gbc 2-hydroxymethyl-5-hydroxy-2 pentenoic trong cau tric cho thay
c6 tiém nang tac dung bao vé té bao than kinh, tuy nhién can cé nghién ctu duoc ly dé khang
dinh glometarose C ¢4 tac dung bao vé té bao than kinh hay khong.

Hep chdt VC6: tenuifolisid C

Hop chat nay da duoc phan 1ap tir loai Polygala karensium Kurz vao nim 2005 [82].
Trude d6 hop chat nay dugc phan lap tir Polygala tenuifolia niam 1991 [95] va loai Polygala
glometara vao nam 1998 [24].

Nghién ctru ctia Li va Cs cho thay tenuifolisid C, & nong d6 57.35 pg/mL c6 tic
dung bao vé té bao PC12 trong md hinh st dung OGD (oxygen-glucose deprivation) giy
ton hai té bao PC12 twong tu co ché gdy sdc, dot quy trén ngudi tir d6 c6 thé coi hoat chat
nay c6 tiém ning nghién ctru khai thac tic dung bao vé té bao ndo chong soc va dot quy
[194]. Ngoai ra bao cao [195] cho thay, hop chit ndy c6 anh huéng dén cytochrom P450 &
gan, cu thé tenuifolisid C thé hién hoat tinh trc ché chlorzoxazone 6-hydroxylation xuc tac
bai chlorzoxazone véi ICso bang 38.73 pmol/L

Hop chdt VC7: wubangzisid B

Pay 1a lan dau tién phan lap duoc hop chat nay tir lodi Polygala karensium Kurz
Wubangzisid B (145) 1a mot hop chat thuoc nhdm xanthon, c6 danh phap 1a euxanthon-7-
O-B-D-glucopyranosid lan dau tién dugc cac nha khoa hoc Trung Quéc phan lap tir loai
Polygala caudata vao nim 1984 [60]. Loai Polygala caudata ¢ Trung Qudc dugc goi la
5 ¥, phién &m qudc té « wubangzi », nén mot sb xanthon duoc cac nha khoa hoc Trung
Qudc phan lap duoc tir loai nay duoc dit tén wubangzisid A, B, C. Ciu trlc 2 hop chat
wubangzisid A, B giéng nhau déu cing khung co ban xanthon, chi khac nhau nhém thé ¢
vi tri s6 7 [60], [61].

Hop chat wubangzisid B (145) da dwoc tim thdy ¢ mot sé loai khéac thuoc chi
Polygala nhu P. tenuifolia, P. wattersii, P. crotalarioides. Ngoai ra, hop chat nay ciing
duoc phén lap tu cac loai khong thuoc chi Polygala nhu Veratrilla baillonii Franch
[65],[78],[204], [205].
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Hién tai, chua thay c6 nghién ciu Vvé tac dung duoc Iy caa cac hop chat wubangzisid nay.

Hep chat VC8: 1,7-dihydroxyxanthon

Hop chét nay thuong dugc goi 1a euxanthon (153), dugc tim thay tir nhiéu loai thudc
chi Polygalanhu P. arillata, P. caudata, P. telephioides, P. tenuifolia [51], [54], [63],[64].
Euxanthone con phan lap duoc & nhiéu loai khdng thudc chi Polygala nhu : Weddellina
squamulosa, Mammea americana L, Hypericum mysorense, Poeciloneuron pauciflorum,
Mammea  acuminata, Garcinia  hombroniana,  Garcinia  dulcis, Vismia

rubescens (Guttiferae) , Garcinia succifolia...

Hop chét nay dugc cong bd mot sd két qua vé tac dung duoc 1y thuc nghiém nhu:

-Téc dung chdng vi khuan va nam.

C6 tac dung trc ché 4 chung vi khuan Salmonella typhi, Staphylococcus aureus va
Pseudomonas aeruginosa voi MIC = 3,12-100 pg/ml, (¢ ché cac chung ndm Candida
albicans, Candida tropicalis, Candida parapsilosis va Cryptococcus neoformans. Hop
chét euxanthone con c6 kha nang hiép dong ting tac dung ciia oxacillin, irc ché hoat tinh
cua GFR-tyrosine kianse, v&i [Cso = 223nM [196],[197].

-Téc dung chdng vi sinh vat gdy sot rét.

Theo Likhitwitayawuid va Cs [198], hop chét euxanthon c6 tac dung chdng vi sinh
vat gay sot rét trén thuc nghiém. Hop chit euxanthon duogc chiét xuét tir vo than cua loai
Garcinia dulcis, c6 tac dung e ché tuong ddi manh ching Plasmodium falciparum véi
ICso 12 3,88 pg/ml so voi thude @i chiéu pyrimethamine va chloroginie c¢6 ICso 1 2,80 va
0,03 pg/ml.

-Tac dung don géc tu do, tac dung gidn mach vanh.

Nghién ctru ctia Lin va Cs cho thdy euxanthon ¢ cac nong d6 2 pg/ml va 10 pg/ml
c6 tac dung 1am gidn mach vanh twong d6i manh trén chudt thi nghiém Wistar trong mé
hinh gay co that dong mach vanh chudt bang KCI, ¢ liéu lugng 20 pg/ml, c6 tic dung gan
bang 60% so v6i thude ddi ching verapamil [63].

-Tac dung chdng doc do thuéc mé sevoflurane gay ra.

Sevoflurane 13 mét thudc gdy mé dugc st dung rong rai. Mot loat cac nghién ciru
gan day da chi ra ring viéc tiép xtic voi sevoflurane 13 yéu td nguy co gy ra suy giam tri
nhé va kha niang hoc tap. Nghién ctru nam 2019 vé euxanthon cta Zhou H va Cs [199]

chtirng minh dugc euxanthon cé lién quan dén giam sy chét t€ bao apoptosis gay ra boi
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sevoflurane va viém than kinh. Hon nita, két qua nghién ctru cung cip bang ching thyuc
nghiém rang euxanthon c6 tac dung bao vé than kinh bang cach diéu chinh ting biéu hién
Nrf2. Do d6, euxanthon c6 tiém nang diéu tri trong phong ngira nhiém doc than kinh do
sevoflurane gay ra.

Hep chat VC9: 7-hydroxy- 1-methoxyxanthon

Daiy 1a lan dau tién phan lap duoc hop chat nay tir lodi Polygala karensium Kurz
Trudce d6, hop chat nay duoc Li W va Cs phan lap tir mot loai khéc thudc chi Polygala
[59]. Hop chit nay ciing duoc tim thiy ¢ loai Hypericum perforatum va Calophyllum
membranaceum. Theo nghién citu cia Ming va Cs nam 2002, hop chét nay c6 hoat tinh tc
ché dang ké uc ché phién ma cia RXRa, 1a yéu té gay ra ung thu [200], [201].

Hep chdt VC10: 6-hydroxy -1,7-dimethoxyxanthon

Hop chat nay duoc phan lap tir mot loai thuoc chi Polygala 1a Polygala tenuifolia
vao nam 1992 [54].

Hop chét nay da ciing duoc phan lap o cac loai khong thudc chi Polygala nhu tir
Mammea acuminata va Mammea siamensis [188],[202]. Hién nay, chua thiy c6 nghién cau
tac dung sinh hoc cta hop chat nay.

Niam 2020, trong mdt nghién ciru cua Shi va Cs [203] vé tac dung dugc ly caa hop
chat cd cau trac twong tu 1,7-dihydroxy-4-methoxy xanthon cling vai cac dan xuat xanthon
khé&c phan 1ap tir phan trén mat dat caa loai Polygala tenuifoilia vé tac dung wc ché NO do
LPS gay ra trong c4c té bao BV-2 microglia. Két qua cho thay hop chat 1,7-dihydroxy-4-
methoxy xanthon thé hién tac dung wrc ché dang ké NO véi I1Cso 1a 7,4 uM, so vé6i dbi ching
duong indomethacin c6 1Cso 12 7,1 pM. Ngoai ra bén dan xuat xanthon khac cé cau tric
tuong tu voi nhdm OH & vi tri C7 ciing ¢6 tac dung tc ché dang ké NO, khi nhém 7-OH
duoc thay thé bang nhém 7-OCHa, sy e ché giam rd rang. Do d6, c4c tac gia phan doan
rang cac xanthon tuong tw véi nhdm OH & vi tri s6 7 dudng nhu c6 dong gbp dang ké cho
hoat dong tc ché NO; diéu nay ching to hop chit s6 10 phan lap duoc, do trong cau tric
¢6 nhém 7-OH, ciing c6 kha ning rc ché NO, mot chat quan trong trong co ché gy viém
than kinh. Tuy nhién diéu nay can nghién ctu thuc nghiém dé ching minh.

Hop chdt VC12: spinasterol

Pay 1a 1an dau tién phan lap duoc hop chat spinasterol tir loai P. karensium Hop
chat spinasterol da duoc phan lap tir loai P. cyparissias vao nam 1998 [48], va duoc phan

lap tir nhiéu loai thudc chi khac nhu tir ré cua Pueraria mirifica (Thai Lan), Pueraria lobata
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(Han Quéc) [206]. Mot s6 nghién ciru da chi ra tc dung ndi bat cua spinasterol 1 chong
khdi u, chéng ung thu [207],[208], chéng viém va chéng oxy hoa [209]. Nghién ctu cua
Uchida K va Cs [210] cho thiy hop chat spinsaterol cd tac dung Gc ché su hap thu
cholesteol nén lam giam luong cholesteol trong huyét twong va trong gan ciing nhu giam
luong acid mat & chudt thir nghiém. Ngoai ra hop chat con c6 tac dung chéng doc [207].

Hep chdt VC13: daucosterol

Daucosterol, mot steroid thuc vat tu nhién, da duoc phan lap duoc tur hai loai thuoc
chi Polygala la P.tenuifolia va P.japonica [227],[228] va tir nhiéu loai khac khdng thuoc
chi Polygala. Cac nghién ctu cho thay dac tinh hoat dong than kinh caa daucosterol trong
viéc thiic day sy gia ting cua c4c té bao gbc than kinh [211], bao vé than kinh trong viéc
ngan chin thiéu oxy-glucose gay ton thuong té bao than kinh qua trung gian tai tudi mau
[212] va chét té bao u nguyén bao than kinh do H20, [213]. Nghién ciru cua Ji va Cs [214]
cung cap bang chimg dau tién cho tac dung bao vé than kinh cia dan xuat daucosterol
palmitate trong cai thién kha nang hoc tap va tang cuong tri nhé do Ag gay ra suy giam tri
nhé va kha nang hoc tap & chudt trén mé hinh mé 16 nuéc Moris. Céc tac gia cho rang céac
co ché co ban tac dung bao vé than kinh va tang cuong tri nhé, ting kha ning hoc tap cua
daucosterol palmitate c6 thé 1a: irc ché AS gay ra san xuat ROS & hai ma; ngan chan sy ton
hai té bao than kinh CA1 ¢ hoi hai md do A gay ra; phuc hdi mic do biéu hién
synaptophysinexpal ciia hdi hai ma. Ngoai ra, con c¢d béo cao cho thay daucosterol ¢ kha
nang ¢ ché sy phat trién cua té bao ung thu dai trang va tac dung ting cudng mién dich
[215], [216].

Hop chdt VC14: stigmasterol

Stigmasterol (356), mot phytosterol thuc vat, theo tac gia Kaur N (2011) hop chat nay
1an dau duoc phan 1ap vao ndm 1906 tir Calabarbohne sau d6 dd duoc phan lap tir rit nhiéu
loai thyc vat [217]. Hop chat nay da duoc phan 1ap vao nam 1998 tir loai P. caudata [59].
Py 1a 1an dau tién stigmasterol dwoc phén lap tir loai P. karensium.

RAt nhiéu nghién ctru vé cic tac dung sinh hoc ciia stigmasterol, nhu chéng loing
xuong, thoai hoa khdp [218], tc ché sinh tong hop cholesteol thong qua sy e ché cua
sterol A24-reductase trong CaCo-2 va lam giam sy du trir cholesteol trong huyét thanh
[219], chdng oxi hoa, ha duong huyét va anh huéng dén tuyén gidp [220], chong viém
[221],[222], chdng khdi u, chéng ung thu trén thuc nghiém [223],[224].

Hgp chdt VC15: 7-hydroxy-1-methoxyxanthon
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Hop chat 7-hydroxy-1-methoxyxanthon (210) da dwoc phan lap tir ré cua loai P.
caudata vao nam 2005 [63], va duoc Dao va Cs [51] phan lap tur ré cua loai P. karensium
vao nam 2012, thé hién tinh khang virus cim A & mic d6 nhat dinh. Trong nghién ciu
nay cac tac gia da phan lap duoc 10 xanthon tir loai Polygala karensium va két qua thyc
nghiém cho thay hop chat VC15 cling véi 4 hop chat xanthon khac ¢é cau tric mot nhom
hydroxy gin & C-1 ¢ tac dung trc ché manh déi véi neuraminidase tir cac chang vi rat cim
HIN1, HON2, HIN1 (WT). Ngoai ra, cac hop chat nay 1am giam tac dung té bao cua vi rit
ciim lon HIN1 trong cac té bao MDCK. Két qua cho thay tiém ning cua cac xanthon phan
lap tir P. karensium trong viéc phong ngira va diéu tri bénh do vi rat cim

Hop chdt VC16: quercetin

Hop chat quercetin (377) da duoc phan lap tir 2 loi thudc chi Polygala, tir toan cay
cua loai P. hongkongensis [76], va tir ré caa loai P. caudata [59],[99]. Pay 14 1an dau tién
phan lap duoc hop chat nay tir loai Vién chi ba sirng P.karensium. Day 1a hop chat c6 nhiéu
tac dung sinh hoc véi tac dung ndi bat 1a chdng oxy hda, 1am bén thanh mach.

Hep chdt sé 17: rutin

Hop chét rutin (387) da duoc phén Iap tir 3 loai thudc chi Polygala, tir phan trén
mat dat cua loai P. flavescens [41], va tir toan cay cua cac loai P. paniculata [70], P.
hongkongensis [76], P. molluginifolia [104]. Pay 1a lan dau tién phan lap duoc hop chat
nay tir loai Vién chi ba sing P. karensium. Rutin 1a phan aglycon cua hop chat quercetin,
giong nhu hop chat quercetin, hop chat rutin 1a hop chat ¢é nhiéu tac dung sinh hoc véi tac
dung ni bat chéng oxy héa, 1am bén thanh mach.

4.3. VE TAC DUNG SINH HOC
4.3.1. Vé sw phu hep cia viéc sie dung md hinh ruéi gigm chuyén gen mang bénh
Alzheimer trong ddnh gid tic dung sinh hec cia loai Vién chi ba sing

Day la lan dau, nghién ciru vé tdc dung sinh hoc cua mot loai thugc chi Polygala
str dung mé hinh ruéi giam chuyén gen mang bénh Alzheimer.

Do hau hét cac gen lién quan dén bénh sinh Alzheimer déu c6 gen twong dong ¢ D.
melanogaster [167]; cho nén, cac nghién cau vé bénh Alzheimer trén rudi giam duoc tién
hanh nhiéu thap ky qua véi nhiéu md hinh gay bénh nhu: mé hinh gay doc tinh AS trong
nghién cuu cua Rosen va Cs (1989), cua Finelli va Cs (2004) [176],[177] ; m6 hinh tao
presenilin trong nghién ctu cua Boulinne va Cs (1997) [178]; mo hinh gay doc tinh Tau

trong nghién ctru cua Heidary va Cs (2001) [179].
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Tuy nhién, trude day chua cd nghién ctru tdc dung sinh hoc cua céc loai thuoc chi
Polygala trén mé hinh rudi giam.

Xuat phét tir trén y van ghi lai loai vién chi ba sing c6 tac dung hd tro chong suy
giam tri nhé, va tir thuc té loai cay vién chi ba strng duwgc ngudi dan toc ving Sapa sir dung
c6 tac dung tét hd trg chdng suy giam tri nhé, tuy nhién cho dén nay chua c6 nghién ciru
tac dung chdng suy giam tri nhé cua loai Polygala karensium Kurz duoc cong bd & ca Viét
Nam va thé gigi. Do md hinh nay c6 nhiéu vu diém dé dang quan sat va dinh lugng duoc
va di duoc ung dung nghién ciru vé bénh Alzheimer di véi nhiéu loai dugc liéu nén trong
luan an xac dinh lra chon md hinh nay dé nghién ctiru tac dung sinh hoc cua cac phan doan
cao chiét Vién chi ba sing Polygala karensium Kurz. Viéc lya chon 1a pht hop véi xu
huéng nghién ciu trén thé gici vé tac dung chong suy giam tri nhé va hd tro diéu tri bénh
Alzheimer.

Chinh vi ap dung mé6 hinh méi trong nghién cru, nén trong luén an da khao sat sy phu
hop va tinh kha thi ciia mo hinh trong viéc danh gia cac dung sinh hoc ctia Vién chi ba sing,
cu thé trén ca 3 loai thyc nghiém van dong Crawling assay, Climbing assay va thir nghiém
tri nhd mui Odor-taste learning assay.

Trong thuc nghiém Crawling assay, két qua cho thdy toc d6 cua 16 au tring rudi
sinh ly khi so sanh vai 16 au tring rudi bénh ly cho thay su khac biét ¢ ¥ nghia thong ké
(p < 0,05). Nhu vay trién khai md hinh hoan toan thich hop dé danh gia kha ning tac dung
ctia cac cao chiét Vién chi ba sirng 1én van dong cia au tring bac ba rudi giam chuyén gen
mang bénh Alzheimer.

Trong thuc nghiém Climbing assay, két qua cho thay kha ning leo cta 16 ching
sinh 1y Elav so v&i nhém rudi gidm mang gen bénh Alzheimer thé hién su khac biét & ngay
7 va ngay 10 c6 y nghia thong ké véi gia tri P < 0,05. Diéu nay cho thdy mé hinh phu hop
dé danh gia tac dung cua cac cao chiét Vién chi ba sing 1én kha nang van dong cia rudi
gidm ¢ ngay 7 va ngay 10.

Trong thyc nghiém tri nhd mui, két qua cho thay chi sb hoc tap LI clia 4u tring bac
ba 16 chiing sinh 1y Elav cao hon khoang 43% so v&i nhém 4u tring rudi mang gen bénh
Alzheimer 16 bénh 1y, v6i gi tri P c6 y nghia thong ké < 0,01. Diéu nay cho thdy mé hinh
pht hop dé danh gia tac dung cua cac cao chiét Vién chi ba sing trong thir nghiém tri nhé
mui.

Nhu vay, két qua danh gia sy phii hop ctia mé hinh trong ca 3 thir nghiém déu cho
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thdy mé hinh 1a phit hop dé danh gia tac dung cia cac phan doan cao chiét Vién chi
ba sirng 1én kha niing khic phuc sy thiéu hut hanh vi va kha ning ghi nhé va hoc tip
ngin han ciia rudi gidm truéng thanh va Au tring bic ba rudi gidm mang gen bénh
Alzheimer hAPP. Day 13 1an dau 4p dung mé hinh rudi gidm trong nghién ctru tac dung
ctia mot loai thudc chi Polygala 1én kha ning van dong va kha nang ghi nhé cia rudi giam
chuyén gen mang bénh Alzheimer hAPP. Két qua nghién ctru cho thdy mé hinh rudi gidm
hoan toan c6 thé ap dung dugc & nudc ta trong danh gia tdc dung sinh hoc cua dugc ligu.
Véi cac dic tinh cua loai rudi gidm, nghién ctru trén mé hinh dé tién hanh, c6 tinh kha thi
trién khai danh gia tac dung tuong tu d6i véi nhiéu loai duoc licu.

4.3.2.Vé cdn cir lwa chon mac lidu

Kinh nghiém dan gian thuong dung mic lidu 20 g duoc liéu kho cho ngudi trong mot
ngay. Tinh toan lwong cao chiét dwoc va quy doi lidu sir dung ¢ ngudi cho dong vat, viéc
nghién ctu tac dung sinh hoc da duoc tién hanh do liéu trén mot dai nong do 16n tir 0,2
mg/ml dén 10 mg/ml, cin ¢ Vo ty 1é sdng sot caa rudi truong thanh va tac dung cai thién
triéu chiing cua bénh Alzheimer, két qua cho thay nong dd 0,8 mg/ml va 2 mg/ml 1a pho
hop dé dua vao nghién ctru chinh thirc.

4.3.3. Vé két quda nghién ciru tac dung sinh hoc
4.3.3.1.Két qud thez nghiém Crawling assay:

Cai thién téc do di chuyén la mot tiéu chi danh gia tac dung cua Vién chi ba sing
Ién chirc ning van dong cua au tring rudi giam.

Két qua thu duoc trong luan an cho thay:

L6 Au triung bac ba rudi giAm mang gen bénh Alzheimer dwoc diéu tri bang cao
chiét ethanol toan phan (VCE, 2 mg/ml), va Tacrin (0,1 mg/ml) c6 toc dd di chuyén
nhanh hon so véi 16 bénh 1y, dat ¥ nghia thdng ké voi cac gia tri P déu < 0,05.

Mic du 16 4u tring rudi gidm chuyén gen Alzheimer dugc diéu tri bang cao phan
doan ethyl acetate (VCA, 2mg/ml) va cin nuéc(VCN, 2 mg/ml) & ndng d6 2 mg/ml déu c6
xu huéng toc d6 di chuyén cao hon hon 16 au tring rudi bénh 1y, tuy nhién su khac biét
nay chua c6 y nghia thong ké véi cac gia tri P déu >0,05.

L6 au trang rudi gidm chuyén gen Alzheimer duoc diéu tri bang phan doan n-hexan
(2 mg/ml) ¢6 tdc d6 di chuyén thap hon 16 4u tring rudi bénh 1y, tuy nhién sy khac biét nay

chua co y nghia thong ké véi gia tri P >0,05.
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Nhu vay, két qua thu duoc chirg minh cao chiét ethanol toan phdn c6 tac dung cdi
thién suy gi@m hanh vi vdn dgng ciia du tring ruéi gidm mang gen bénh Alzheimer hAPP.
Két qua thir nghiém crawling cho thay Vién chi ba sirng 6 tiém nang trong diéu tri
c4c van dé suy giam chuc ning van dong do bénh Alzheimer gay ra.
4.3.3.2. Két qud thi nghiém Climbing asay

Cai thién kha nang leo tréo 1a mot tiéu chi danh gia tac dung cua Vién chi ba sing
Ién chirc ning van dong cua rudi giam trueng thanh.

Két qua thu duoc cho thay:

Cao chiét ethanol toan phan va cao phan doan ethyl acetate (VCA, 2 mg/ml) c6 tac
dung phuc hdi suy giam hanh vi van dong & rudi giam F1 trudng thanh 7 ngay tudi (P < 0,05).

Tacrin (0,1 mg/ml) duoc sir dung 1am thube ddi ching duong thé hién tac dung cai
thién suy giam hanh vi van dong dang ké trén rudi gidm F1 truong thanh & ca 7 va 10 ngay
tudi (P < 0,05).

Nhu vay, nghién ctu tac dung cua Vién chi ba sing trén hanh vi van dong cuaa rudi
giam mang gen bénh Alzheimer hAPP da chizng minh cao chiét ethanol toan phan cé tac
dung cdi thién suy giégm hanh vi bo trén cd 2 thiz nghiém hanh vi di chuyén va leo tréo;
cao phén doan ethyl acetate thé hién tac dung trén thi nghigm hanh vi leo tréo. Biéu
nay cho thay Vién chi ba stng c6 tiém ning trong diéu tri cc van dé suy giam van dong
bénh Alzheimer gay ra.
4.3.3.3. Két qud thaz nghiém tri nhé mui Odor-taste learning assay

Dic trung cua bénh Alzheimer 1a suy giam tri nhd ngan han, khé nhé céc su viéc
méi xay ra va khong cé kha ning dé tiép thu thong tin méi. Bé danh gia kha ning ghi nho
va hoc tap caa rudi giam, trong luan an da sir dung mo hinh thir nghiém kha nang nhé mui
cua rudi gidm & giai doan 4u tring (Odor-taste learning assay) nham muc dich danh gia tri
nhé ngan han cua 4u tring rudi giam.

Két qua thu duoc cho thay:

Cao chiét ethanol toan phan (2 mg/ml), phan doan n-hexan (2 mg/ml), phan doan
ethyl acetate (0,8 va 2 mg/ml) va phan doan nudc (2 mg/ml) cling nhu Tacrin (st dung lam
d6i chimg duong, lidu 0,1 mg/ml) déu c6 tc dung phuc hoi suy giam tri nh ngan han trén
au tring bac ba rudi giam mang gen bénh Alzheimer hAPP, duoc thé hién thdng qua chi
s6 hoc tap LI ¢ cac 16 diéu tri cao hon dang ké so véi 16 bénh ly, vai gia tri P ¢6 y nghia

thong ké.

118



Nhitng két qua nay da chi cao chiét ethanol toan phdn ciing nhw cdc phin dogn
chiét tir cao chiét ethanol da thir nghiém (phéin doan n-hexan, ethyl acetate, cin nwéc)
déu tham gia vao tac dung cdi thién suy gigm tri nhé ngéin han trén ruéi giém chuyén
gen mang bénh Alzheimer.

Tt nhitng két qua nghién ctu tac dung sinh hoc thu duoc trong Luan an nay cé thé
rdt ra két luan rang Vién chi ba sieng c6 tac dung cdi thién hanh vi than kinh bénh
Alzheimer ciia ruéi gigm chuyén gen biéu hién protein APP ¢ ngwoi thong qua cac tiéu
chi bao gém cdi thién suy giam tri nhé ngdn han bang thi nghiém tri nhé mui cia du
triing rudi giém bdc ba; cdi thign thiéu hut hanh vi vdn déng bang thi nghiém téc dg di
chuyén caia du tring ruéi gidgm mang gen bénh hAPP va théz nghiém leo tréo cia rudi
gidgm trwéng thanh mang gen bénh hAPP.

Cho dén nay, c6 rét it nghién ctru vé tac dung sinh hoc ctia loai Vién chi ba stng
Pkaensium (Ptricornis) dugc cong bd. Nhitng két qud nghién ciru ludn dn phit hop véi
két qua cdc nghién ciru da chitng minh mét sé hop chit phan Ip tiv Vién chi ba sirng
nhw c6 tic dung trong diéu tri viém thin kinh, tang cwong tri nhé. Cic nghién civu vé
Tenuifolisid C;  6-O-benzoyl-3'-O-sinapoylsucrose;  3,6'-di-O-sinapoylsucrose;
glomeratose A;  (S)-(t)-butyl-4-methylen-5-oxo-pyrrolidin-2-carboxylat;  va (5-
formylfuran-2-yl) methyl-4-hydroxy-2-methylenbutanoate c6 tic dung chong viém thin
kinh théng qua kha ning tec ché sw hinh thanh NO trén té bao thin kinh dém BV?2 dwec
kich thich béi LPS, qua dé tham gia vio khd ning lam giam qud trinh phat trién ciia
cdc bénh thodi héa than kinh nhw Parkinson, Alzheimer [121],[154]. Co ché chong viém
than kinh ctia mot s6 hop chat nay di dugc ching minh 14 do @c ché aldose reductase,
enzym c6 kha ning giam sy hinh thanh va biéu hién cta cac yéu t viém thong qua giam
su phosphoryl hoa cua PLC PKC, IKK, IxB va MAPK. Hon nira, mdc du chua c6 cong
b lién quan dén tac dung sinh hoc ctia acid sinapic phan lap tir cdy Vién chi ba sing, tuy
nhién di c6 nghién ctru vé tac dung sinh hoc cta acid sinapic, mot sb tac gia di chimg
minh acid sinapic cia cao chiét ré cay P, tenuifolia c6 tic dung cai thién suy giam tri nhé
ngan han trén chudt bi gay suy giam tri nhd bang scopolamin [139], [140]. Hop chat 3,6'-
di-O-sinapoylsucrose ciing dugc ching minh vé tic dung bao vé té bao ndo, ting cuong
kha nang nhan thirc va tri nhé trén thuc nghiém [92], hop chat nay ciing duoc ching
minh c6 tac dung chdng trim cam trong thuc nghiém [225]

Tur nhitng két qua nghién ctru cua cadc nhom tac gia trén thé gidi cling nhu két qua
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thu duoc trong luan an di cho thay tac dung cai thién hanh vi than kinh bénh Alzheimer
ciia rudi giam chuyén gen hAPP ciia Vién chi ba sirng 1a do cao chiét ethanol toan

phan ciing nhu cac thanh phin hop chit c6 mit & trong cac phin doan khac nhau.
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KET LUAN VA KIEN NGHI
KET LUAN

1. VE THUC VAT

Tham dinh duoc tén caa cay Vién chi ba sirng thu hai tai thi trin Sa Pa, tinh Lao Cai
la Polygala karensium Kurz, con c6 céc tén dong danh 1a Polyagala tricornis Gapnep.,
Polygala floribunda Dunn, Polygala congesta Reder et E. H. Wilson, Polygala lancilimba
Merrill. thuoc ho Vién chi (Polygalaceae).

DPi md ta duoc dic diém hinh thai va dic diém vi hoc cua loai nghién ctu. Vé dic
diém hinh thai cua loai Polygala karensium Kurz thu hai tai thi tran Sa Pa, tinh Lao Cai,
¢ dic diém khéc biét 1a kich thudc hoa 16n hon so voi cac loai Polygala karensium da
dugc mo ta trén thé gioi.

V& dic diém vi hoc, da phan tich 14, than, r&, hoa, qua, hat va xac dinh dic diém giai
phau 14, than, ré cua cy loai nghién ciu. Pa xéac dinh duoc trong vi phau than, ré va la co
7,5 va 6 thanh phan twong tng. Pay 1a 1an dau tién mé ta vé cac dic diém giai phau thyuc
vat cua Vién chi ba sting Polygala karensium Kurz ¢ Viét Nam. Véi cac dic diém thuc vat
nghién ctu, hoan toan c6 thé phan biét duoc loai Polygala karensium Kurz véi céc loai
khéc thudc chi Polygala.

2. VE HOA HOC

D3 xé4c dinh trong ré cay Vién chi ba sirng c6 cac nhom hop chat saponin, flavonoid,
duong khir, acid hitu co, chét béo, cac chat c6 géc OH-phenol va sterol.

D3 phan lap va xac dinh duoc ciu tric cua 17 hop chat tir ré cay Vién chi ba sing.
Trong s6 17 hop chat da phan lap duoc, cac hep chdt VC2,VC3,VC11 1a 3 hgp chdt méi
ldn ddu tién dwoc phan ldp tie thién nhién. Tham khao céc tai liéu cho thay 9 hop chat
VC5, VC7, VC9, VC10, VC12, VC13, VC14, VC16, VC17 la cac hop chit lan dau tién
phén lap duoc tir loai Polygala karensium Kurz.

Céc hop chit phan lap duoc 1a 3-(E)-3,4,5-trimethoxycinnamoyl-6'-benzoylsucrose
(VC1), karensucrose A (VC2), karensucrose B (VC3), tricornose B (VC4), glomeratose C
(VC5), tenuifolisid C (VC6), wubangzisid B (VC7), 1,7-dihydroxyxanthon (VC8), 7-
hydroxy-  1-methoxyxanthon (VC9), 6-hydroxy -1,7-dimethoxyxanthon (VC10),
karenxanthon (VC11), spinasterol (VC12), daucosterol (VC13), stigmasterol (VC14), 7-
hydroxy-1-methoxyxanthon (VC15), quercetin (VC16), rutin (VC17).
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3. VE TAC DUNG SINH HOC

Luén 4n d3 danh gia duoc tac dung cua cao chiét toan phan va cac phan doan cao
chiét caa ré Vién chi ba sung (Polygala karensium Kurz) trén mé hinh rudi giam chuyén
gen mang bénh Alzheimer. Cac két qua thu dwgc nhu sau:

Céc phan doan cao chiét ethanol toan phan va cao chiét phan doan ethyl acetate cua
mdu nghién cizu c6 tac dung cdi thign déi véi hanh vi di chuyén cia du tring bdc ba
ruéi gidm va ruéi giém trwéng thanh chuyén gen mang bénh Alzheimer.

Céc phan doan cao chiét ethanol toan phan, phan doan cao chiét ethyl acetate va cin
phan doan nudc cua mau nghién cieu c6 tac dung cdi thién tri nhég ngan han cia du
tring béc ba ruéi gidgm chuyén gen mang bénh Alzheimer.

Tur nhitng két qua thu duoc trong nghién ctu nay c6 thé két luan rang Vién chi ba
sirng Polygala karensium Kurz c6 tac dung cdi thién hanh vi than kinh bgnh Alzheimer
ciia ruoi giagm chuyén gen biéu hign protein APP ¢ nguwoi thong qua cac tiéu chi bao
gom cadi thign s suy gigm tri nhé ngdn han bang thir nghiém tri nhé mui caa au tring
bac ba rudi giam; cdi thién thiéu hut hanh vi van déng bang thir nghiém bo cia au tring
bac ba rudi giam va thir nghiém leo tréo caa rudi giam chuyén gen mang bénh Alzheimer
truong thanh. Diéu nay gop phan giai thich kinh nghiém str dung cua loai nay trong y hoc
dan gian va y hoc ¢6 truyén, dinh huéng san xuat thubc méi trong tuwong lai.

Dy la lan ddu, nghién ciru vé tac dung ciza mét loi thugc chi Polygala si dung
md hinh ruai giégm chuyén gen mang bénh Alzheimer. Két qua khao sét cho thay mé hinh
ruai giagm hoan toan phu hgp dé ddnh gid tic dung ciia cdc phin doan dich chiét Vién
chi ba sieng 18n khd ndng vin dgng va kha néng ghi nhé ngdn hgn cia du tring bdc ba

VA ruéi gidm trwong thanh.
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KIEN NGHI

Nghién ciu thém vé thanh phan héa hoc, danh gia méi lién quan gitta thanh phan
hoa hoc va tac dung sinh hoc.
Nghién ctu tac dung cua ré Vién chi ba sung trén mé hinh chudt Alzheimer thuc

nghiém.
NHUNG PONG GOP MOI CUA LUAN AN

Vé thuec vt hoc

Luan &n 12 tai liéu dau tién md ta chi tiét diac diém hinh thai thuc vat, dic diém vi
phau than, ré cay Vién chi ba strng thu hai tai Sa Pa, Lao Cai.

Vé hoa hec

Lan dau tién ¢ Viét Nam thanh phan héa hoc tir ré cua lodi Vién chi ba sing
Polygala karensium Kurz (Polygalaceae) duoc nghién ctru, di xac dinh duoc cau tric cua
17 hop chat, trong d6 c6 3 hop chat méi va 9 hop chat lan dau tién phan lap duoc tir loai.

Vé tac dung sinh hec

Pay 1a 1an dau, nghién ciru vé tac dung sinh hoc cia mot loai thudc chi Polygala sir
dung md hinh rudi giam chuyén gen mang bénh Alzheimer. Luan &n 1a lan dau tién nghién
ctru vé tac dung cua Vién chi ba sing trén md hinh rudi giam chuyén gen mang bénh
Alzheimer ¢ Viét Nam.

Luan &n lan dau tién da chang minh cao chiét ethanol toan phan va cao chiét phan
doan ethyl acetate caa loai Vién chi ba sing c6 tac dung cai thién d6i viowsi hanh vi di
chuyén caa au triing bac ba rudi giam va rudi giam truong thanh chuyén gen mang bénh
Alzheimer. Lan dau tién da ching minh cao chiét ethanol toan phan, cao chiét phan doan
ethyl acetate va cao chiét nuéc o tac dung cai thién tri nhd ngan han caa au tring bac ba
rudi gidm mang gen bénh Alzheimer. Tir d6 c6 thé du kién két luan Vién chi ba sung cé
tac dung cai thién hanh vi than kinh bénh Alzheimer cua rudi giam chuyén gen biéu hién
protein APP ¢ ngudi thdng qua cac tiéu chi bao gom cai thién su suy giam tri nhg ngan
han, cai thién thiéu hut hanh vi van dong, dé giai thich vé kinh nghiém sir dung loai nay
trong y hoc dan gian va y hoc ¢o truyén va dinh hudng cho viéc nghién ctru san xuat thudc

hd tro diéu tri Alzheimer Vién chi ba sing.
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