BO GIAO DUC VA PAO TAO

VIEN DUQC LIEU

NGUYEN THI THU

NGHIEN CUU THANH PHAN HOA HQOC
VA HOAT TiINH KHANG UNG THU IN

VITRO CUA LOAI NGHE PANG
(Curcuma zedoaroides Chaveer. & Tanee),
HO GUNG (Zingiberaceae)

LUAN AN TIEN SI DUQC HQC

HA NOI, 2024




BO GIAO DUC VA PAO TAO
VIEN DUQC LIEU

NGUYEN THI THU

NGHIEN CUU THANH PHAN HOA HOC

VA HOAT TINH KHANG UNG THU IN
VITRO CUA LOAI NGHE PANG

(Curcuma zedoaroides Chaveer. & Tanee),
HO GUNG (Zingiberaceae)

LUAN AN TIEN SI DUQC HQC
CHUYEN NGANH: Duoc liéu - Duoc hoc ¢ truyén
MA SO: 9720206

Nguoi huéng dan khoa hoc: 1. PGS.TS. P6 Thi Ha

2. PGS.TS. Nguyén Hoang Tuan

HA NOI, 2024




LOI CAM DOAN
To1 xin cam doan luan 4n nay 1a cong trinh nghién ctru khoa hoc cua riéng
t6i dudi su huéng dan cia PGS.TS. Pé Thi Ha va PGS.TS. Nguyén Hoang
Tuén. Cac s liéu, két qua trinh bay trong luan an 1a trung thuc, khach quan va

chua timg dugc ai cong bd trong bat ky mot cong trinh nao khéc.

Tac gia luan an

NCS. Nguyén Thi Thu



LOI CAM ON

Trong qué trinh nghién ctru va hoan thanh luan an, t61 da nhan dugc rat nhiéu su
gitip d& quy bau cta cac Thay Co gido, cac Nha khoa hoc cung dong nghiép, gia dinh
va ban be.

Trude hét, toi xin bay to 1ong kinh trong va biét on su sic nhit t6i PGS.TS. Db
Thi Ha va PGS.TS. Nguyén Hoang Tuén, nhitng ngudi Thay di tan tinh huéng dan,
hét long chi bao, gitip d5, tao diéu kién thudn loi nhat cho t6i trong qua trinh hoc tap,
nghién ctru va hoan thanh luan an.

T6i xin tran trong cam on PGS. TSKH. Nguyén Minh Khéi - Vién Truéng Vién
Dugc liéu va ThS. P§ Thi Phwong - Truong Phong T6 chic hanh chinh, Vién Duoc
liéu d3 tao diéu kién thuan lgi nhat cho toi trong qua trinh hoc tap va nghién ctru. To61
cling vo cung biét on PGS.TS. Lé Nguyén Thanh va TS. Lé Thanh Nghij - lanh dao
Khoa Hda Phan tich - Tiéu chuan di tao diéu kién téi da cho t6i trong qué trinh lam thuc
nghi¢m va hoan thién luan an.

T6i xin gui 10i cam on chén thanh téi TS. Lé Thi Kim Van cing cac dong nghiép
tai Khoa Hoa Phan tich - Tiéu chuan, Khoa Héa Thuc vat, Khoa Cong nghé Chiét xut,
Trung tdm Tai Nguyén Duoc liéu, Phong Khoa hoc va Dao tao va mot sé Khoa Phong
khéc, Vién Dugc liéu di dong vién tinh than, gitp d& va cho t6i nhirng 101 khuyén quy
b4u dé hoan thanh luan an.

T6i cling xin guri 101 cam on sdu sac dén cac Thay, Co trong hoi dong danh gia luan
an cac cip da danh thoi gian quy bau dé doc, danh gia va goép y cho ludn 4n cua toi.
Nhitng ¥ kién dong gop va su chinh stra ti mi ctia cac Thay, C6 da gitp tdi hoan thién
luan an, cling nhu mé rong thém kién thirc va cach nhin nhan van dé trong qua trinh
nghién ctru. Sy hd tro va su tin tim cua cac Thay, C6 13 ngudn dong luc 16n lao dé toi
tiép tuc hoc hoi va phat trién trén con duong hoc thuat.

Luan an duoc hd trg mot phan kinh phi tir dé tai “Nghién citu hoat tinh khing ung
thw va dieu hoa mién dich ciia mét s6 cay thuée Viét Nam, md sé NPT.85.KR/20”. Ngoai
ra, NCS. Nguyé~n Thi Thu duoc tai tro boi Chuong trinh hoc b(fng dao tao thac si, tién
si trong nuéc ciia Qui Poi mdi sang tao Vingroup (VINIF), md sé VINIF.2023.TS.123,
do do, tdi cling xin gui 1061 cdm on téi Nghi Dinh thu Viét - Han va Quy VINIF da tao
diéu kién dé t6i thyc hién luan an nay.

Cudi cung, t6i xin gui 101 cAm on sdu sic t6i gia dinh, ngudi than va ban beé da
dong vién, chia sé, giup d& va tao moi diéu kién tot nhét cho t6i trong sudt qua trinh
nghién ctru, hoc tap va hoan thanh luéan an.

Mot 1an nita, t6i xin chan thanh cam on tit ca nhimg su gitip d& quy bau dé!

NCS. Nguyén Thi Thu
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DANH MUC CAC KY HIEU, CHU VIET TAT

STT Ky hiéu, chir Tiéng Anh Dién giai
viét tit

1 !H-NMR Proton Nuclear Magnetic Phé cong hudng tir hat nhan
Resonance Spectroscopy proton

2 13C-NMR Carbon-13 Nuclear Magnetic = Pho cong hudng tir hat nhan
Resonance Spectroscopy carbon 13

3 A549 Human lung carcinoma cell  Dong té bao ung thu phdi &
line nguoi

4 Ac Acetyl CH3CO-

5 ADN Acid deoxyribonucleic

6  AOAC Association of Official Hiép hoi Qudc té chinh thirc
Analytical Chemists trong Hop tac Phan tich

7 Ara Arabinoside

8 Bax Bcl-2-associated X

9  COSY Correlation Spectroscopy Pho tuong tac 2 chiéu dong

hat nhan H - 'H

10 CTPT Cong thure phan ti

11 DCM Dichloromethane CHCl.

12  DMEM Dulbecco's Modified Eagle Moi trudong co ban dung cho
Medium nhiéu dong té bao khac nhau

13 DMSO Dimethyl sulfoxide (CH3)2SO

14 EGFR Epidermal growth factor Thu thé yéu t6 ting trudng
receptor biéu bi

15 EOR Tinh dau than ré Nghé dang

16 EOL Tinh dau 14 Nghé dang

17 EOPS Tinh dau than gia Nghé ding

18  ESI-MS Electrospray lonisation - Pho khéi ion héa phun mu
Mass Spectrometry dién tu

19 Et Ethyl C2Hs

20 EtOAc Ethyl acetate CH3COOC;Hs




STT Ky hiéu, chir Tiéng Anh Dién giai
viét tit

21  EtOH Ethanol C2Hs0OH

22  FBS Fetal bovine serum Huyét thanh phdi bo

23 GC-MS Gas chromatography-mass Sac ky khi - khéi pho
spectrometry

24  Glc S-D-Glucopyranoside

25  HepG2 Human hepatocellular Dong té bao ung thu gan &
carcinoma cell line nguoi

26  HER?2 Epidermal growth factor Thu thé yéu t tang truéng
receptor 2 biéu bi 2

27 HMBC Heteronuclear Multiple Bond = Phé tuong quan di nhan da
Correlation lién két

28 HL-60 Human acute leukemia cell Dong té bao ung thu bach
line cau cap tinh & ngudi

29 HPLC High Performance Liquid Sac ky long hiéu nang cao
Chromatography

30 HSQC Heteronuclear Single Pho tuong tac di nhan luong
Quantum Coherence tir don

31  HT-29 Human colon Dong té bao ung thu rudt két
adenocarcinoma cell line O nguoi

32 IARC International Agency for Co quan Nghién ctru Ung thu
Research on Cancer Quéc té

33  ICso Half maximal inhibitory Nong d6 tc ché tdi da 50%
concentration

34 ICH International Conference on  Hoi nghi Qudc té vé hai hoa
Harmonization hoéa cac thu tuc dang ky duoc

pham str dung cho ngudi
35 iPr isopropyl -CH(CHs3):
36 J Hing sb twong tac (don vi 1a

Hz)




STT Ky hiéu, chir Tiéng Anh Dién giai
viét tit

37 JB6C141 Mouse skin epidermal cell Dong té bao ung thu biéu bi
line da & chudt

38 K562 Human chronic myelogenous = Dong té bao ung thu bach
leukemia cell line cau man tinh & ngudi

39 NMR Nuclear Magnetic Resonance = Cong hudng tir hat nhan

40  NOESY Nuclear Overhauser Effect ~ Phd hai chiéu twong tac
Spectroscopy khong gian *H-1H

41 MB49 Mouse bladder carcinoma Dong té bao ung thu bang
cell line guang ¢ chudt

42  MCF-7 Human breast carcinoma cell = Dong té bao ung thu v &

43 MDA-MB- line nguoi

231

44  Me Methyl CHs

45  MeOH Methanol CH3OH

46 MTT 3-(4,5-Dimethylthiazol-2-yl)-
2,5-diphenyltetrazolium
bromide

47 mlz Mass to charge ratio Ti s6 gitta khoi luong va dién

tich

48 Rha a-L-Rhamnopyranoside

49  Rut Rutinoside

50 SRB Sulforhodamine B

51 STT S6 thir tu

52 TLC Thin layer chromatography Sac ky 16p mong

53 TLTK Tai liéu tham khao

54  viv Volume/volume Thé tich / thé tich

55  WHO World Health Organization  T6 chirc Y té thé gidi

56 o D6 dich chuyén hoa hoc (don

vi la ppm)
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PAT VAN PE

Theo thong ké ctia T6 chuc Y té Thé gigi (WHO), hién nay c6 65% dan sb thé
gidi trong d6 c¢6 80% dan sb & cac nude dang phat trién dira vao y hoc co truyén dé dap
mg nhu cau chim soc strc khoe, trong d6 cha yéu 1a sir dung thude tir ciy cd. Nganh
cong nghiép duoc lidu dong gop khoang 100 ti USD va co tiém ning ting trudng tot
trén toan cau. WHO bdo céo r@ing viéc kinh doanh duoc liéu va thude tir duoc liéu tdng
truong véi ti 16 15% mdi nam [1]. Cay thudc dong vai trd quan trong trong qua trinh
nghién ctru va phat trién thuéc méi, gan 25% thudc trén thi trudng hién nay c6 ngudn
géc tir thue vat. Nhiéu thude khac duge ban téng hop tir cac hoat chét phan lap tir thuc
vat. Pén nay, WHO di cong nhan duogc liéu 1a thanh phan quan trong trong chim soc
sttc khoe ban dau [1]. Udc tinh trén thé gidi co khoang 500000 loai thuc vat, trong do
chi c6 khoang 6% loai dugc nghién ctru hoat tinh va khoang 15% loai dugc nghién ctru
thanh phan hoa hoc [2]. Do dé, can thiét phai trién khai cac nghién ciru dé tao co so dir
liéu khoa hoc vé cay co lam thudc, gop phan dam bao sir dung cdy co lam thudc mot
cach an toan va hiéu qua.

Hién nay, mot trong nhitng thach thirc 16n nhat ma y hoc hién dai dang phai doi
mat 13 ung thu. Pay 13 nguyén nhan giy tr vong hang dau trén toan thé giéi. Theo Co
quan Nghién ctru Ung thu Qudc té (IARC) thuoc WHO, ¢ khoang 20 triéu ca ung thu
dugc chan doan vao nam 2022, tang tr 18 triéu ca nam 2020. Cac loai ung thu phé bién
nhéat nam 2022 1a ung thu phéi (2,5 tri€u ca méc mai), ung thu va (2,3 tri¢u), ung thu
dai truc trang (1,9 triéu), ung thu tuyén tién liét (1,5 triéu) va ung thu da day (9,7 triéu).
O Viét Nam, ty 18 mic ung thu nim 2022 thudc top dau thé gidi véi 180480 ca mic méi
va 409144 ca hién mic. Cac loai ung thu phé bién nhét 1a v, gan, phéi, dai truc trang
va da day. DPdi v6i nam gid1, ung thu gan, phéi, da day, dai tryc trang va tién liét tuyén
chiém khoang 64,3% téng cac loai ung thu. O nit gidi1, ung thu va, phéi, dai truc trang,
da day va gan chiém khoang 60,1% tong cac loai ung thu [3]. Vi sy phat trién caa khoa
hoc va cong nghé, cac phuong phap diéu tri ung thu ngay cang cai tién va hién dai hon.
Viéc tim kiém va phat trién cac thudc méi c6 ngudn gdce tir thao dugc 1 mot trong nhiing
xu thé ctia nganh Cong nghiép Duoc hién nay. Theo Newman D. J. va cong su, tir ndm
1981 dén nam 2019, khoang 25% tong sd thude chdng ung thu méi duoc phé duyét co

lién quan dén cac san pham ty nhién [4].



Mot trong s6 duoc lidu da duoc nghién ctru vé thanh phén hoa hoc va hoat tinh
la Nghé déng (Curcuma zedoaroides Chaveer. & Tanee, Zingiberaceae). Loai nay da
duge mo ta 1an dau tién vao nam 2008 bai cac nha Thyc vat ngudi Thai Lan va cd tén
dia phuong 1a Wan-Paya-Ngoo-Tua-Mia, thuong duogc sir dung ¢ ving déng bac Thai
Lan nhu mot loai 'thudce giai doc ran can' [5], [6] va cham soc vét thuong [6]. Nhém
nghién ctru da phat hién Nghé ding ¢ Viét Nam nam 2017 tai xi Minh Lap, huyén Pong
Hy, tinh Thai Nguyén [7]. Mic du cic nghién ctru vé loai ndy van con han ché. Tuy
nhién, mot s loai thudc chi Curcuma L. d3 duoc nghién ctru va st dyng lam thudc tir
lau doi [8]. Cac lodi Curcuma nay ciing di dugc b4o céo vé hoat tinh khang ung thu
tiém niang (chdng ting sinh, giy chét té bao theo chuong trinh (apoptosis), tu thuc
bao,...) [9]. Do d6, dé tai Nghi dinh thu Viét - Han “Nghién ciru hoat tinh khing ung
thw va diéu hoa mién dich clia mdt s6 cAy thudc Viét Nam”, ma sé NDT.85.KR/20,
da lya chon Ngh¢ déng 1a mot trong s6 24 loai dugc dua vao sang loc hoat tinh khang
ung thu va diéu hoa mién dich in vitro. Két qua sang loc so bo trén 2 dong té bao A549
va MCF-7 cho thy cao toan phan ethanol 70% cta than ré Nghé ding ¢ néng do 20
ng/mL (v6i thoi gian G mau 24 gio) thé hién kha ning @c ché sy song sot clia hai dong
té bao nay (twong tng 1 35,04 va 39,42%) [10]. Vi vy, dé cung cip co sé khoa hoc
g6p phan nang cao gia tri cua loai Nghé dang, luan an “Nghién ciru thanh phin hoéa
hoc va hoat tinh khang ung thw in vitro ciia loai Nghé dang (Curcuma zedoaroides
Chaveer. & Tanee), ho Girng (Zingiberaceae)” da dugc thuc hién voi cac muyc tiéu:

1. Xac dinh duoc thanh phan, ham lugng cua tinh dau va mot sé thanh phan
trong cao chiét c6 hoat tinh khang ung thu in vitro caa loai Nghé dang.

2. Sang loc duoc hoat tinh gdy doc trén mot s6 dong té bao ung thu in vitro cua
tinh dau, cao chiét, chat phan lap dé tir 46 danh gia anh hudng cua chat tiém

nang trén biéu hién mot sb protein lién quan.



CHUONG 1: TONG QUAN

1.1. TONG QUAN VE CHI CURCUMA L.
1.1.1. Thuc vat hec caa chi Curcuma L.
1.1.1.1. Lich s chi Curcuma L.

Chi Curcuma duoc Linnaeus C. cdng b nam 1753 [11] gdm 60 loai trong d6 c6
34 loai ¢ Thai Lan [12]. Vao ndm 1950, Holttum R. E. di cong b6 9 loai ¢ ban dao
Malay [13]. Nam 1966 & Thai Lan, Sirirugsa P. dd cong bb 30 loai trong d6 7 loai chua
xéac dinh duogc tén khoa hoc [14]. Theo thuc vat chi Trung Qudc nam 2000 [15], khoa
phan loai thuc vat chi Curcuma L. c6 12 loai. Nam 2006, Sabu li¢t ké 20 loai phan bd &
nam An Do trong cudn sach “Zingiberaceae va Costaceae cia Nam An Do” [12]. Theo
Nguyén Quédc Binh [16], [17], chi Curcuma L. c6 khoang 120 loai phan b6 & ving nhiét
d6i va can nhiét di chau A, chau Phi dic biét 1a @ Nam A va Pong Nam A. Theo co s&
dir liéu méi nhat trén trang “Plant of the World Online (POWO 2024)” chi niy bao gdm
167 loai dugc chap nhan. O Viét Nam, hién nay c6 toi 28 l0i, phan bo rai rac tir Bic
vao Nam [16], [18].
1.1.1.2. Vi tri phan logi cia chi Curcuma L.

Theo thuc vat chi Pong Duong [19] va hé théng phan loai cua Takhtajan [20], chi
Curcuma L. thudc:
Giai (Kingdom): Thwc vat (Planta)
Nganh (Division): Ngoc lan (Magnoliophyta)
Lép (Class): Hanh (Liliopsida)
Phan lép (Subclass): Loa keén (Liliidae)
Bo (Order): Girng (Zingiberales)
Ho (Family): Girng (Zingiberaceae).

1.1.1.3. Pic diém thuc vdt cia chi Curcuma L.

Cay théo, cao 0,5 - 2 m, ré phén 16n dang 6ng, than ré c6 nhanh, day, nac, co
mui thom. La c¢6 phién hinh mac rong hay thudn, hiém khi 1a hinh dai hep; cudng 14
thudng dai; ludi ngan. Cum hoa moc tir than ré hay gitta cac be 13, hoa thudng xuat hién
sau khi c6 14, d6i khi hoa xuat hién cung 14 hay trude 4. Cac 14 bic dinh véi nhau nhiéu
hay it & phia dudi va 1am thanh dang tdi, phan trén xoe ra, mdi 14 bac chira mot cum nho
(Cincinus) ¢6 2 - 7 hoa, phia ddu céac 14 bac c6 mau sic khac nhau, cac 14 bac con md

dén goc. Hoa c6 phan dudi dai hinh ong hay chuéng ngan, trén x¢é sau 1 bén, dau xé



thanh 2 hogc 3 thily dang ring nho; dng trang dang phéu hep, trén chia 3 thiy, cac thiy
gan bang nhau hay thuy gitta hoi dai hon hai thuy bén, dau dang mi; bo nhi c6 chi nhi
ngan, rong; bao phin 2 6, gc 6 bao phin kéo dai xudng phia duéi thanh dang cua hay
khong, phan phu trung déi kéo dai 1én trén thanh mao hay khong; canh méi ¢ phan giita
day, mong hon & hai bén. Bau 3 6 [19].
1.1.1.4. Sinh thai cia chi Curcumal L.

Cay wa bong, moc dudi tan rimg am, ven sudi, ven nuong ray, sinh truéng tot
trén dat giau dinh dudng, dat pht sa nhiéu mun am, thoat nude va khong chiu dugc Gng
[19].

1.1.2. Thanh phan héa hec caa chi Curcuma L.

Céc nghién ciru vé thanh phan hda hoc cho thay hon 700 hop chét tir 31 loai thuoc
chi Curcuma L. (Bang 1.1.) d dugc phan lap va xac dinh (Phu luc 1). Hau hét cac hop
chéat duoc phan 1ap tir than r&, mot s6 hop chét duoc chiét tach tir phan trén mit dat. Céac
hop chat nay c6 thé phan chia thanh 6 nhém chinh gém: terpenoid (1-530),
diphenylalkanoid (531-631), cac dan xuat phenylpropen (632-650), flavonoid (651-
665), steroid (666-672), alkaloid (673-676) va cac chat khac (677-710) [21]. Danh sach
cac hop chat phan 1ap tir chi Curcuma L. duoc thdng ké trong Phu luc 1.1.

Bang 1.1. Danh sach mét s6 loai Curcuma nghién ciru vé thanh phan héa hoc

STT Ténloai STT Tén loai

1 C. aeruginosa” 17  C. chuanyujin
2 C. alismatifolia” 18 C.comosa

3 C. angustifolia® 19 C. haritha

4 C. aromatica” 20 C. heyneana

5 C. cochinchinensis” 21 C.inodora

6 C. elata” 22 C.leucorrhiza
7 C. harmandii” 23 C.mangga

8 C. kwangsiensis” 24  C. neilgherrensis
9 C. longa” 25 C. ochrorhiza
10 C. parviflora” 26 C.oligantha
11 C. pierreana” 27 C. petiolata

12 C. xanthorrhiza” 28 C. phaeocaulis
13 C. zedoaria” 29 C. sichuanensis
14 C. amada 30 C. sylvatica

15 C. antinaia 31 C.wenyujin

16 C. caesia

Ghi cha: * Loai c6 o Viét Nam [16], [18]



1.1.2.1. Cac hgp chdt terpenoid

Terpenoid la thanh phan chinh trong tinh dau va 12 nhém hop chét 16n nhit dugc
chiét xuat tir chi Curcuma L. véi 531 dan xuét terpenoid (1-530) da duoc béo céo tir 31
loai thudc chi Curcuma L. Céc hop chit terpenoid c6 trong chi Curcuma L. phan 16n 1a
monoterpenoid (1-104) va sesquiterpenoid (105-485) trong tu nhién. Ngoai ra con cé
mot s hop chat thuoc nhém diterpenoid (486-524), sesterterpenoid (525-527) va
triterpenoid (528-530). Cac hop chat thudc nhém sesquiterpenoid chiém sb lugng nhiéu
nhat va da dang vé cdu triic hon cac nhom khac [21].

a. Monoterpenoid

Céac monoterpenoid trong chi Curcuma L. dugc chia thanh 3 nhém: acylic (khéng
vong), menthan va bicyclic (hai vong) vai 104 hop chat da duoc xac dinh (1-104).

Acylic monoterpenoid (1-23): Monoterpenoid khdng chtra vong trong cau tric
phan tir, dugc hinh thanh boi su lién két gitra phan dau mach va cudi mach cua cac don
vi isopren. 23 hop chat thudc nhom nay da duoc béo cdo trong cac loai thuoc chi
Curcuma L. (Phu luc 1.2).

Menthan monoterpenoid (24-67): Bao gom 3 loai dong phan la o-, m- va p-
menthan. p-Menthan 12 monoterpenoid chiém wu thé, duoc phan lap tir cac loai thudc
chi Curcuma L. (Phu luc 1.3).

Bicylic monoterpenoid (68-104): Monoterpenoid cé hai vong trong cau trdc phan
tir. 37 monoterpenoid dang hai vong (Phu luc 1.4) dugc tim thiy trong céc loai thuoc
chi Curcuma L. va c6 thé duoc chia thanh 6 nhédm nho: camphan, fenchan, caran, thujan,
pinan va mot s6 loai khéc.

Mot s6 hop chat monoterpenoid tir chi Curcuma L. dugc trinh bay ¢ Hinh 1.1:

S
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Hinh 1.1. Mgt sé hop chat monoterpenoid tir chi Curcuma L.



b. Sesquiterpenoid

Sesquiterpenoid c6 cau tric Cis duoc cau tao bai 3 don vi isoprenoid vai 382 hop
chét (105-486) duoc xac dinh tir 28 loai thuoc chi Curuma L. va duoc chia 1am 11 nhom
nho, trong d6 bisabolan va guaian chién phan Ion.

Farnesan sesquiterpenoid (105-116): 12 farnesan sesquiterpenoid da duoc tim
thay trong céc loai thuoc chi Curuma L. (Phu luc 1.5). Trong sé céc hop chét nay,
(2Z,6E)-farnesol (106) va (E)-S-farnesen (108) cé trong thanh phan cua nhiéu loai thudc
chi Curcuma L.

Bisabolan sesquiterpenoid (107-196): Dy la nhom chét I6n nhat duoc tim thiy
& céc loai Curcuma L. véi 80 hop chét, trong d6, chu yéu Ia tir loai C. longa (Phu luc
1.6).

Cadinan sesquiterpenoid (197-222): Bo khung cadinan sesquiterpenoid phu
thudc vao cau trdc 1ap thé twong ddi & cac nguyén tir carbon 1, 6 va 7. 26 sesquiterpenoid
khung cadinan & céc loai thuoc chi Curcuma L. c¢6 thé chia 1am 4 nhoém nho cadalen
(197-199), calamenen (200-201), cadinan (202-214) va muurolan (215-222) (Phu luc
1.7).

Carabran sesquiterpenoid (223-229): Carabran tao thanh 1 nhém nhé gém 5,10-
cycloxanthan. 7 hop chat thuoc khung nay da duoc tim thay trong chi Curcuma L. (Phu
luc 1.8).

Curcuman sesquiterpenoid (230-234): Sesquiterpenoid khung curcuman la dang
4,5-secoguaian. 5 hop chat thudc nhom nay di dugc tim thay trong cac loai thugc chi
Curcuma L. (Phu luc 1.9).

Eleman sesquiterpenoid (235-246): 1a mot nhom nho cua sesquiterpenoid. 12
hop chit eleman sesquiterpenoid d duoc phan 1ap tir mot s6 loai thudc chi Curcuma L.
(Phu luc 1.10).

Eudesman va furanoeudesman sesquiterpenoid (247-287): Eudesman con duoc
goi 1a selinan trong tai liéu dau tién. Eudesman sesquiterpenoid trong chi Curcuma L.
c6 thé duoc chia thanh cac nhém nho nhu eudesman don gian (247-268),
sesquiterpenoid furanoeudesman (269-286) va secoeudesman (287) (Phu luc 1.11).

Germacran sesquiterpenoid (288-341): 54 hop chat germacran sesquiterpenoid

da duoc tim thay trong 21 loai thudc chi Curcuma L. va duoc chia thanh cac nhom



germacran don gian, thiéu lacton hoic vong furan (Phu luc 1.12), 12,8-germacranolid
(322-334), 12,6-germacranolid (335-340) va bicyclogermacran sesquiterpenoid (341).

Guaian sesquiterpenoid (342-416): la nhom sesquiterpenoid I6n thir 2 dugc tim
thdy trong cac loai thudc chi Curcuma L.. Dwa trén sy da dang vé cau trdc cua ching,
c6 thé chia nhdm nay thanh 6 nhém nho: guaian don gian (342-384), 12,6-guaianolid
(385-408), 12,8-guaianolid (409-410), seco-abeoguaian (411), abeoguaian (412-414) va
cycloguaian (415-416) (Phu luc 1.13).

Dimer sesquiterpenoid (417-427): 11 hop chat dimer sesquiterpenoid dugc tim
thy trong loai C. longa va C. aeruginosa (Phu luc 1.14).

Sesquiterpenoid khac: Ngoai cac khung chinh & trén, 59 sesquiterpenoid khac
thudc 16 khung dudi ddy ciing dugc bao céo trong mét sé loai thuoc chi Curcuma L.
(Phu luc 1.15):

(i) Aristolan (428)

(i) Aromadendran (429-435)

(iii) Bourbonan (436)

(iv) Caryophyllan (437-439)

(v) Copaan (440-441)

(vi) Cubeban (442-444)

(vii) Cyclopentan sesquiterpenoid (445)

(viii) Daucen (446)

(ix) Himachalan (447-449)

(x) Longifolan (450)

(xi1) Longipinan (451-452)

(xii) Oplopan (453)

(xiii) Patchoulan (454-457)

(xiv) Santalan (458-460)

(xv) Humulen (461-466)

(xvi) Loai khac (467-485)

Mot s6 hop thudc nhom sesquiterpenoid tir chi Curcuma L. dugc trinh bay &
Hinh 1.2:
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Hinh 1.2. Mt sé hep chat sesquiterpenoid tir chi Curcuma L.
b. Diterpenoid
39 diterpenoid (486-524) phan Iap tir mot s6 loai thudc chi Curcuma L. (Phu luc
1.16) thudc cac khung labdan (486-501), isopimaran (502-504) va labdan lacton (505-
524). Mot sé hop chat thusc nhém diterpenoid tir chi Curcuma L. duoc trinh bay & Hinh

1.3:
COOH

Hinh 1.3. Mgt sé hop chit diterpenoid tir chi Curcuma L.



c. Sesterterpenoid va triterpenoid

3 homosesterterpenoid da dwgc tim thay trong than ré cua loai C. aromatica (525-
527). Ngoai ra, 3 triterpenoid ciing dwoc tim thay trong than ré loai C. longa (528-530)
(Hinh 1.4).

Hinh 1.4. Mgt sé hop chat sesterterpenoid va triterpenoid tir chi Curcuma L.
1.1.2.2. C&c hep chdt diphenylalkanoid

Diphenylalkanoid 1a mot trong cac nhdm hop chat phd bién nhat thudc chi
Curcuma L. véi 101 hop chat (531-631) da dugc tim thay va bao céo trong chi nay. Dua
trén chiéu dai mach carbon gitra hai vong benzen, diphenylalkanoid c6 thé chia ra lam
cac phan nhom co ban nhu diphenylheptanoid (531-625), diphenylpentanoid (626-628)
va cac diphenylalkanoid khac (629-631) [21]. Trong d6, nhém diphenylheptanoid chiém
phan 16n. Cac hop chat nhém nay chu yéu duoc bao cdo trong thanh phan cua loai C.
longa, C. xanthorrhiza va C. comosa.

Diphenylheptanoid: Nhom chat ¢ bo khung aryl-C7-aryl (Phu luc 1.17) véi 96
hop chit d3 dugc bao cdo (531-625). Cau trac cua diphenylheptanoid khac nhau ¢ céc
nhom thé trong cac vong phenyl va chudi heptan. Cac don vi chudi carbon c6 thé tuan
hoan gifra cac vi tri C3 va C7 hodc C2 va CS5 tuong ung tao thanh vong pyron hoac furan
[21]. Curcuminoid thudc phan nhom diphenylheptanoid va 1a hdn hop ciia 3 thanh phan:
Curcumin (curcumin 1, ~70%), demethoxycurcumin (curcumin Il, ~17%) va
bisdemethoxycurcumin (curcumin 11, ~3%). Mot sé hop chat thuoc nhém

diphenylheptanoid tir chi Curcuma L. duoc trinh bay ¢ Hinh 1.5:
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Hinh 1.5. Mgt sé hop chat diphenylheptanoid tir chi Curcuma L.
Diphenylpentanoid: Trai nguoc véi diphenylheptanoid, diphenylpentanoid bao
gém 2 nhém phenyl dugc lién két boi mot chudi 5 carbon [21]. Cac hop chat

diphenylpentanoid (626-628) duoc tim thay trong loai C. longa (Hinh 1.6).
0

Ri N NF Rz 626R;=R,=H
627 R, = R, = OMe
HO OH 628 R, =H,R,=0Me
Hinh 1.6. Mt s6 hop chat diphenylpentanoid tir chi Curcuma L.
Diphenylalkanoid khac: Ngoai bd khung aryl-C5/C7-aryl, mot sb
diphenylalkanoid c6 bo khung aryl-C9/C15-aryl (629-631) (Hinh 1.7) [21].
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OH

OCH
3 OH

OCH3 629 R =H
OH COOH 630 R = OH O 631

Hinh 1.7. Mgt s6 hop chit diphenylalkanoid khac trong chi Curcuma L.

1.1.2.3. Cac ddn xudt phenylpropen

Céc dan xuat phenylpropen dai dién cho mot nhém cac san pham ty nhién duoc
phan bd rong réi trong gigi thuc vat. Trong chi Curcuma L., cac hop chit nay dwoc bao
cao dudi dang monophenylpropen (632-643) va diphenylpropen (644-650) (Hinh 1.8)
[21].
R2;©/\)J\R3 Ri F HsCO XN
R R2:©/\/ H3coj©/\/
Rs

632 R; =R, =R, = OH 640 R, = H, R, = OEt, Ry = H

633 R;= R, = H, Ry = OH

641 R = H, R, = Ry = OEt

634 R;= OH, R, =H, R3 = OH 642 Ry = R, = R; = OFEt

635 Ry = OMe, R, = H, R3 = OH @M
636 R; = OMe, R; = H, R = OEt

637R1=R2=R3=H
638 R1 = OH, R2 = OMe, R3 = OEt
639 R, = OH, R, = OMe, R, = OH :@M
Rz 648 R; =R, =
° Y\/@OH 649 R, =R, = OMe
650 R, = H, R, = OMe
R4 A o A 645 R, =R, = OMe
:@/\)‘v 646 R, = OMe, R, = H

o
HO 647 R1=H, R2=OMe

Hinh 1.8. Mgt sé din xuat phenylpropen tir chi Curcuma L.

1.1.2.4. Cac hep chat flavonoid

Flavonoid la mot nhom 16n ciia thuc vat, ¢6 cau trac co ban 1a diphenylpropan
(C6-C3-C6). Cho dén nay c6 khoang 9000 hop chét flavonoid di dugc xac dinh ciu
tric. Mic du flavonoid thudng gap trong thuc vat va I thanh phan chinh cua nhiéu duoc
liéu, tuy nhién chi c6 khoang 16 hop chit flavonoid (651-665) duoc xac dinh tir chi
Curcuma L. [21] (Hinh 1.9).
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OH
HO o) ©/

OH O OH O
651 R, = Ara, R, = Me, R3 = OMe

664

652 R, = Ara, R, =Me, R3=H

653 R, = Ara(1->2)Ara, R, = Me, R3 = OMe

654 R, = Ara(1->2)Ara, R, = Me, R3 = H

655 R, = Ara, R, = R; = H OCHj3
656 R, = Ara, R, = H, R3 = OH OH
657 Ry = Ara(1->2)Ara, R, =R3; =H HO + O

658 R, = Rha(1->2)Rha, R, = R = H X OCHj
659 R, = Rha(1->2)Rha, R, = H, R3 = OH _

660 R, = Glc, R, = Rha, Rs = OH ORut

661 R; = Rha, R, = R; = H OH

662 R, = Rha, R, = H, Ry = OH 665

663 R;= R, =H, R; = OH
Hinh 1.9. Mét s6 hop chat flavonoid tir chi Curcuma L.
1.1.2.5. C&c hep chit steroid

Steroid 1a mot loai hop chat hitu co c6 ngudn goc ty nhién hoic tong
hop. Céc hop chat steroid c6 cau tao tir 17 nguyén tir carbon xép thanh 4 vong trong d6
c6 3 vong cyclohexan va 1 vong cyclopentan. Cac hop chat ¢ khung steroid duoc phan
1ap tir cc loai trong tw nhién thuong rat da dang va phong phti chang han nhu hop chat
digitalis, cholesterol,... Mot sé steroid (666-672) phan lap tir chi Curcuma L. dugc thé

hién & Hinh 1.10 [21].
Et

iPr

667 R = H
668 R=Glc HO

Hinh 1.10. Mt sé hop chat steroid tir chi Curcuma L.
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1.1.2.6. Cac hgp chat alkaloid

Alkaloid 1a nhitng hop chét hitu co c6 chira nito, da s6 ¢6 nhan di vong, c6 phan
ung kiém, thuong gap trong thuc vat, doi khi gap trong dong vat, thuong cé duogc tinh
manh va cho phan (g hda hoc vai mét sé thude thir chung cua alkaloid. Mot sé alkaloid
(673-676) duoc tim thay trong chi Curcuma L. nhu Hinh 1.11 [21].

/
N
HO T
SYYPNGHT i
“, —
W y O 07 (CHan mo)b HO NS
0 _NH
HN HN Z
o
o)
673 674 675 676

Hinh 1.11. Mt sé hep chat alkaloid tir chi Curcuma L.
1.1.2.7. Céc hep chdt khac
Bén canh nhitng hop chat trén, mot s hop chat khac nhu acid béo, dan xuat
benzen,... da duoc phan lap tir mot s6 loai thudc chi Curcuma L. (677-710) [21] (Hinh
1.12).
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O O

Q---«CH»QCHZOH S GGG HsC(H;Chrs~ AL (CH21oCHCH; fko

J
677 < 678 679 680 (CH2)1s
OCH,CH, z o)
HiCHO) N NN S 2 (CHy)sCHO Hsc(Hzc)ze)J\OH HSC(HZC)M/\)J\OH
I
682
681 % 00 683
AN iPr(H,C)50 O(CHoy)siPr 0
HO\H/(C’%QHz)@Hs \/\/\/\/\/\)J\OH
O 684 685 o
HO, /\/\/\/\/\/\)J\
O OH OH OH
z = 688
\/\/\/\/\/\/\)?\
689 o Of
OH
692 690
(0] (0]

693

o on OH| oH \WJ::j
Aco\‘@/ \H/© (Ac-6)-GIcO
694 OH

R G 5 ii w

700R Gle 702R H

701 R=H 703 R = OMe
OH OH OH OAc
OAc 708
HO OH
OH
0 = o
lo) (0]
O™\
== OH
HO
709 710

Hinh 1.12. Mt s6 hep chat khac tir chi Curcuma L.
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1.1.3. Tac dung sinh hec caa chi Curcuma L.
1.1.3.1. Tac dung chéng ung thuw

Mot s6 hop chat, cao chiét hay tinh dau tir cac loai Curcuma di dugc bao co vé
hoat tinh chéng ung thu cua chung (chéng ting sinh, apoptosis, tu thuc bao,...) (Phu luc
2).

a. T&c dung trén ung thuw cua loai C. longa L.

C. longa thudng duoc goi 1a Nghé, phd bién tai An DO va ¢ & mét sé ving &
Chau A, duoc st dung nhu mot loai gia vi, tao mau sdc cho thuc phém, lam chét bao
quan thyc phém va duoc str dung trong y hoc cd truyén dé diéu tri mot sé bénh khac
nhau nhu r6i loan chtc nang mat, chan an, s6 mili, ho, rdi loan chirc nang gan, thép khép
va viém xoang [22]. Tac dung chira bénh ctia loai nay da dugc nghién ctru tir 1au va duoc
chtng minh 13 ¢ nhiéu tic dung sinh hoc nhu chéng ung thu, chéng viém, chéng oxy
hoa, chéng dong mau, chéng dai thao duong, khang khuan, khang nam, khang virus, ha
huyét ap va cholesterol [22].

Tac dung chdng ung thu tiém ning cuia Nghé da duoc Kuttan R. va cong su bao
c4o tir nhitng nam 1980 [23]. Cao chiét ethanol tir than ré C. longa trc ché sy phat trién
ctia té bao budng trimg & chudt Hamster, dong thoi giy doc té bao lympho va ung thu
hach Dalton. Trong mt nghién ctru so sanh trén 44 loai, C. longa duoc phat hién c6 kha
ning ¢ ché sy phat trién cia cac dong té bao ung thu dai trang HCT116, SWA480,
CaCo2, HT-29 va SW837 [24]. Ngoai ra, C. longa ciing cho thiy kha ning tc ché sy
phat trién ctia hai dong té bao bach cau: bénh bach cau dong tiy (U937) va bénh bach
cau nguyén bao lympho cép tinh (Molt4) [25], cung v6i dong té bao phdi & ngudi (A549)
[26], t& bao ung thu cb tir cung ¢ ngudi (HeLa) [27] va dong té bao hic td & chudt
(B164A5). Tac dung gay doc té bao ctia cao chiét n-hexan tir C. longa ciing d3 dugc bao
céo trén dong té bao A549, cho thay su trc ché hoat dong telomerase phu thudc liéu [28].
Curcuma C20 dialdehyd phan lap tir C. longa dugc bao cao c¢6 kha nang ngan chan su
tang sinh cua cac té bao HCT116, HT-29 va HeLa; gdy bat giit chu ky té bao ¢ pha G1
trén hai dong té bao HCT116 va HT-29 & ndng do thap, trong khi ndng d6 cao lam tang
quan thé tiéu G1 [29], [30], [31]. Pén nay, it nhat 200 hop chat di dugc phan 1ap hoic
phat hién tir 14, hoa, ré va than ré cia C. longa, chu yéu thudc nhém terpenoid
(monoterpenoid, sesquiterpenoid, diterpenoid va triterpenoid). Tuy nhién, thanh phan

noi bat nhat trong Ngh¢ 1a curcumin, v4i tiém nang chong ung thu dang ke doi véi nhiéu
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loai ung thu, bao gém ung thu tuyén tién liét, ung thu vu, ung thu dai tryc trang, ung
thu tuyén tuy va ung thu dau cb, ca in vitro va in vivo. Hiéu qua va do an toan cia
curcumin, khi str dung don doc hodc két hop véi cac thude chdéng ung thu khéc, da duoc
chtrng minh trong mot sé nghién ctru 1am sang (Phu luc 2.1) [32]. Cac nghién ctru cho
thdy curcumin c6 thé vira ngin ngira vira diéu tri ung thu. Tac dung chong ung thu cia
curcumin lién quan dén kha nang ngan chan sy tang sinh cua nhiéu loai té bao khoi u,
diéu hoa cac yéu t6 phién ma nhu NF-«xB, AP-1 va Egr-1; giam sy biéu hién cua COX-
2, LOX, NOS, MMP-9, uPA, TNF, chemokin, cac phan tir bam dinh bé mat té bao va
cyclin D1; diéu hoa giam céc thu thé yéu t6 ting truong (nhu EGFR va HER2) va tc
ché hoat dong cia c-Jun N-terminal kinase, protein tyrosin kinase va protein
serin/threonin kinase. Trong nhiéu hé thong, curcumin ciing da duoc ching minh 12 mot
chat chéng oxy hoa va chéng viém manh. Bang chimg cho thay curcumin c6 kha ning
ngdn chan sy hinh thanh, phat trién va di can cua khdi u. V& mat duoc 1y, curcumin dugc
chtng minh 13 an toan, vdi cac thir nghiém 1am sang cho thay khong c6 doc tinh gidi
han liéu ¢ liéu 10 g/ngdy. Tat ca cac nghién ctru nay khing dinh tiém ning 16n cia
curcumin trong viéc ngin ngira va diéu tri ung thu. Tuy nhién, hiéu qua chong ung thu
ctia curcumin bi han ché chii yéu do tinh hoa tan kém trong nuée, dan dén sy hap thu
thap va sinh kha dung duong udng kém, ciing v&i do on dinh hoa hoc thap. Dé khac
phuc nhiing han ché nay, nhiéu phuong phap da duoc thuc hién, nhu thay doi cu trac
va st dung hé théng phan phdi thudc. Cac thanh phan quan trong gop phan vao hoat
dong sinh hoc ctia curcumin bao gdm nhém cho hydro, nhém g-diketon, cac vong phenyl
va cac nhom thé trén chung. Viéc bién doi hoa hoc cia cac gde ndy di tao ra cac dan
xuat curcumin hiéu qua hon va/hodc ting cuong do hoa tan va on dinh trong nude. Hon
nita, nhiéu hé thdng phan phdi khac nhau da dugc phat trién dé van chuyén curcumin
dén té bao ung thu hoic xenograft dong vat bang cach sir dung polyme ty nhién hoic
tong hop [32], [33].

Ngoai ra, tinh dau Nghé da dugc bao céo 1a co tac dung chéng ung thu, dic biét
d6i voi té bao ung thu biéu md ¢ khoang miéng nguoi (KB) va té bao ung thu bach cau
chudt (P388), voi cac gia tri ICso 1an luot 14 1,088 va 0,084 mg/mL [34]. Tinh dau nay
cling c6 kha ning gay doc té bao ddi voi ung thu tuyén tuy (PANC-1), khdi u 4c tinh
(B16), ung thu tuyén tién liét (LNCaP) va ung thu biéu mé tuyén cb tr cung & ngudi

(HeLa), nho sy c6 mat cua cac hop chit nhu ar-turmeron, a-turmeron, S-turmeron,
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curlon, ar-curcumen, zingiberen va S-sesquiphellandren [35], [36], [37], [38]. Khi két
hop véi curcumin, turmeron tir tinh ddu Nghé 1am giam qua trinh gay ung thu rudt két
& chuot thong qua co ché khang viém [39]. Tinh dau Nghé ciing d3 dugce ching minh
c6 tac dung bao vé manh chdng lai sy gia ting vi nhan do benzo[a]pyren gy ra trong té
bao lympho, dong thdi bao vé té bao ¢ nhitng bénh nhan xo hdéa dudi niém mac miéng
— mot tinh trang tién ung thu d6i voi ung thu miéng [40], [41]. Ngoai ra, tinh dau tir 14
Nghé con cho thiy hoat tinh gy doc t& bao manh ddi voi té bao ung thu va (Hs578T)
va tuyén tién liét (PC-3) [42].

b. Tac dung trén ung thu cua loai C. aromatica Salisb.

C. aromatica Salisb. thuong dugc goi 1a Nghé trang [43] va dimg thir hai trong
sO cac loai Curcuma duoc str dung rong rii bén canh Nghé vang (C. longa). Loai nay
phan bd phé bién tai An Do, Trung Quéc va ¢6 tai mot sd tinh & Viét Nam (Dék Lék,
An Giang). C. aromatica da duogc sir dung nhu mot loai my pham. Céc tac dung duoc
1y cia Nghé trang va cao chiét ciia né da dugc bao cao 1a chéng doc, chéng viém, 1am
lanh vét thuong, chéng tao hic tb, chng oxy hoa va don gde tu do, giam ho,...[44].

Céc bao cdo vé hoat tinh chong ung thu cho thay cao chiét nudc tir C. aromatica
c6 kha ning trc ché su ting sinh cta té bao ung thu biéu mé rudt két nguoi (LS-174-T).
Qua trinh nay dugc thuc hién thong qua viéc cam ng apoptosis theo cd con dudng noi
bao va ngoai bao bang cach kich hoat cac caspase-3, -8 va -9. Hiéu qua chéng khéi u co
thé lién quan dén viéc giy apoptosis va bat giit pha G2/M thong qua su diéu hoa giam
ctia cyclin Bl va CDKI1 ma khong c6 su tham gia ctia p53 [45]. Diéu tri bang C.
aromatica ciing dugc bao cdo 1a kéo dai thoi gian séng sot va giam doc tinh [46], [47].
Bén canh d6, C. aromatica con c6 tac dung chéng ting sinh trén té bao ung thu biéu mo
gan Hepal-6 thong qua co ché apoptosis. Sy trc ché ting trudng ndy cé lién quan dén
viéc bét gitt chu ky té bao, chuyén vi cytochrom C, hoat hoa caspase-3, suy thoai poly-
ADP-ribose polymerase (PARP) va lam mat dién thé mang ty thé [47]. Hoat tinh chdng
ung thu cua C. aromatica dugc cho la do sy c6 mat cua cac sesquiterpenoid nhu f-
elemen, germacron va cac dan xuit ctia curcumin — nhitng hop chat da duoc bao céo co
kha ning chong ung thu.

Tinh dau C. aromatica ciing thé hién hoat tinh chéng ung thu thong qua nhiéu co
ché nhu gy doc té bao trén cac dong té bao LNCaP, HepG2 (dong té bao ung thu gan

& nguoi) va B16 [48], [49]; ngin chin su phat trién cta té bao ung thu gan in vivo va in
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vitro [47] va cam tng apoptosis trong cac t& bao ung thu phéi khong phai té bao nho
(NSCLC) [50]. Céc hop chit ar-tumeron, turmeron va curdion tir tinh dau C. aromatica
duoc bao cao ¢ kha ning chéng ting sinh in vitro va in vivo ddi véi té bao ung thu
thanh quan (Hep-2) [51]. Viéc truyén tinh dau C. aromatica qua dong mach gan cho
thay hiéu qua trc ché khéi u gan & bénh nhan ung thu gan nguyén phat [52] va trén mo
hinh chudt bi ung thu gan do cay ghép [53], [54]. Ngoai ra, tinh dau C. aromatica con
trc ché sy phat trién cta té bao ung thu biéu mé gan véi ty 18 51-52% thong qua viée
giam tong hop ADN va thu nhé dién tich nhan té bao [54]. Hoat tinh chong ung thu cua
tinh dau nay duogc cho 1a do sy c6 mit caa S-elemen, curcumol va curdion [55]. Hon
nita, tinh dau C. aromatica ciing cho thdy kha ning ngin ngira ung thu gan do héa chat
gay ra, v6i tac dung rd rét trén ung thu biéu mo té bao gan in vitro va in vivo [47]. Tién
xtr 1y bang tinh dau C. aromatica (100 mg/kg trong 3 ngay) di bao vé chudt khoi ton
thuong gan do viém va tén thuong oxy hoéa do concanavalin A gy ra, tir d6 c6 thé 1am
giam ty 1¢ mac ung thu biéu mé té bao gan.

c. Tac dung trén ung thur cua loai C. zedoaria Rosc.

C. zedoaria Rosc. con duoc goi 1a Nghé den hay Nga truat [56], c6 ngudn gdc tir
ving Pong Biac An Po. Cdy moc tu nhién va duoc trong khap ving nhiét déi Nam va
Pong Nam chau A. O Viét Nam, Nga truat phan bd rong rdi ¢ khip cac tinh ving nui
va trung du. C. zedoaria 1a mét cay thudc dan toc ndi tiéng duoc st dung trong diéu tri
cac bénh nhu: da day, giun san, nébn mura, rong kinh, to dia, di ung, cd chudng, phong,
viém hach va mun nhot. C. zedoaria dugc bao cdo 1a ¢ tac dung khang khuan, khang
nam, chong ung thu, chdng di ing, chdng dong mau, khang noc doc, chéng viém, giam
dau, chong oxy hoa, kich hoat tiéu cau, bao vé gan va tac dung diét du tring [57].

Hoat tinh gay doc té bao cua C. zedoaria da duoc bao céo 1a chéng lai dong té
bao ung thu phdi (NCI-H40) [58]. C. zedoaria thé hién tac dung chdng tang sinh va trc
ché xam l4n trén té bao ung thu thuc quan ngudi (TE-8) véi tinh dic hiéu cao & lidu
thap. Cao chiét C. zedoaria cam tng apoptosis & té bao TE-8 thong qua cac con duong
phu thudc caspase, bao gom kich hoat caspase-3, caspase-9 va phan cit PARP, dong
thoi e ché Bel-2 théng qua tin hidu Akt/mTOR. C. zedoaria con diéu hoa ting biéu
hién PTEN, giam phosphoryl héa Akt, nTOR va STAT3, dong thdi 1am suy yéu hoat
dong ciia FGFR1 va MMP-2. Téac dung khang u ctia cao chiét C. zedoaria da dugc ching

minh trén mo hinh chudt cdy ghép té bao ung thu thyc quan ngudi, cho thay sy hinh
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thanh khdi u bi e ché dang ké khi diéu tri bang cao chiét nay [59]. Ngoai ra, cao chiét
nuée tir C. zedoaria ciing trc ché su phat trién cua té bao u ac tinh B16, giam sb lugng
nét di can phdi va kéo dai tudi tho chudt. Hoat dong diéu hoa chirc ning cua dai thuc
bao bai C. zedoaria co thé gop phan vao tac dung chdng di cin nay [60]. Trong mé hinh
chudt ung thu biéu mé c6 truéng Ehrlich (EAC), C. zedoaria lam giam thé tich khéi u,
hdng cau, sb lugng té bao khdi u con t6n tai, ddng thoi cai thién chi sé huyét hoc va kha
ning chéng oxy hoa [61]. Mot s6 hop chét phan 14p tir C. zedoaria di dwogc phat hién co
hoat tinh gdy ddc té bao trén cac dong té bao ung thu khic nhau: a-curcumen gay
apoptosis trong t& bao ung thu ¢ tir cung (SiHa) [62], isocurcumenol thé hién hoat tinh
chéng khéi u trén dong té bao A549, KB va K562 (bach ciu) va DLA (u lympho &
chuot) [63]. Polysaccharid tir C. zedoaria cho thay kha ning khang u trong mé hinh
chudt cay ghép té bao sarcoma 180, lam giam kich thudc khéi u va ngin ngira dot bién
nhiém sic thé [64]. Cac curcuminoid tir C. zedoaria di duoc bao cao 1a e ché sy phat
trién ctia ung thu biéu moé budng tring (OVCAR-3), ung thu mau (HL-60), sarcoma S-
180 va té bao cb tir cung chudt (U-14) [65]. Curcumenon va curcumenol thé hién hoat
tinh chong ting sinh manh va cam ng apoptosis trén dong té bao ung thu phoi ¢ ngudi
(MCF-7) [66] trong khi curzerenon va alismol trc ché sy ting sinh cia MCF-7, ung thu
biéu mo ¢ tir cung nguoi (Ca Ski) va HCT116 [67].

Tinh dau C. zedoaria ciing cho thiy hoat tinh gy doc té bao manh va chon loc,
trc ché su phat trién cia cac loai ung thu nhu SiHa, ung thu dai tryc trang (SNU-1), ung
thu gan & nguoi (HepG2) [68], ung thu biéu md tuyén da day & ngudi (AGS) [69], té
bao hinh sao [70], té bao u 4c tinh ctia chudt (B16BL6), t& bao ung thu gan & nguoi
(SMMC-7721) va té bao HL-60 [70], [71]. Pang chi ¥, trong cac thir nghiém in vitro,
té bao nd6i mo binh thuong it nhay cam véi tinh dau C. zedoaria hon so véi té bao ung
thu [72]. Hoat tinh gay doc té bao nay duoc thé hién thong qua viéc trc ché biét hoa té
bao don nhan, kim him su ting sinh, bét gitt chu ky té bao va cam tmg apoptosis [70],
[73]. Tinh dau ndy ciing cho thay tic dung manh trong viéc gdy apoptosis & cac té bao
NSCLC [74] va tic ché sy ting sinh té bao HCT116 bang cach giy ldo hoa va apoptosis
phu thudc vao liéu luong va thoi gian [75]. Khi két hop véi paclitaxel, tinh dau C.
zedoaria con tang cuong tac dung hiép dong chdng khdi u va thuc day apoptosis & té
bao ung thu budng trimg & ngudi (SKOV3) [76]. Trong md hinh in vivo, tinh dau C.

zedoaria (tiém phiic mac) da trc ché dang ké su phat trién ciia t& bao ung thu phdi ¢
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ngudi (H1299) thong qua viée e ché con dudng truyén tin hiéu protein kinase B
(Akt)/NF-kB [74]. Tinh dau nay ciing dugc béo cdo 1a ¢ kha ning wre ché sy hinh thanh
mach mau in vitro va in vivo, gop phan vao viéc ngin chin sy phat trién cta khéi u [72].
Cu thé, tinh dau C. zedoaria trc ché manh sy hinh thanh mach do yéu t6 ting truéng ndi
md mach miu (VEGF) kich thich va giam sy biéu hién cua cic matrix
metalloproteinases (MMPs) [72]. Trong cac nghién ciru trén dong vat gam nham, tinh
dau ndy da thé hién tac dung chéng khéi u & chudt duoc ciy ghép té bao ung thu gan
[77]. Ngoai ra, tinh dau C. zedoaria ciing duoc sir dung trong 1am sang tai Trung Qudc
dé diéu tri ung thu biéu mé gan [46].

d. T&c dung trén ung thu cua loai C. amada Roxb.

C. amada Roxb. con duoc goi 1a Gung xoai [78] vi than ré rt gidong giing nhung
c0O V1 Xoai séng, dugc str dung trong san xuét dua chua va cac thuc phém khac. Cac tac
dung sinh hoc cua loai nay bao gom: gay doc té bao, chdng oxy hoa, khang khuan, khang
nam, chéng viém, trc ché két tap tiéu cau, chéng di ung, uc ché enterokinase, hé than
kinh trung wong, chdng trim cam va giam dau [79].

Céc nghién ciru vé hoat tinh khang ung thu ctia C. amada cho thay cao chiét cta
loai ndy c6 tac dung chéng lai té bao ung thu phdi té bao 16n ¢ ngudi (NCI-H460) [58]
va A549. Tit ca cac cao chiét déu thé hién doc tinh twong ddi cao dbi vai té bao ung thu
s0 v6i cac té bao binh thudng [79]. Tiém ning chdng ung thu va co ché hoat dong cia
cao chiét CO2 siéu t&i han tir C. amada trén dong té bao u nguyén bao than kinh dém
ngudi (U-87MG) ciing di duoc bao cao. Két qua cho thay cao chiét nay c6 ddc tinh té
bao cao hon so v&i temozolomid, etoposid, curcumin va Nghé, déng thot ¢6 tinh dac
hiéu cao ddi véi té bao u ndo. Diéu tri bang C. amada gy apoptosis & t& bao u nguyén
bao than kinh dém theo cach phu thudc vao lidu luong va diéu hoa gidm céac gen lién
quan dén apoptosis, ting sinh té bao, hoat dong telomerase va khang thudc [80]. C.
amada hoat dong thong qua con dudng tin hiéu (protein kinase B), (rc ché Akt va kich
hoat su phosphoryl hoa AMPKa. (proterin kinase dugc hoat hoa boi AMP - 5'-adenosine
monophosphate-activated protein kinase), dong thoi diéu hoa cac gen sdc nhiét 90
(HSP90) va AMPKa. Akt khi tw do gop phan vao su phat trién hodc lan rong cia ung
thu [80]. Hoat tinh chong ung thu cia duoc lidu ndy c6 thé 1 do sy c6 mit cia cac hop
chat nhu difurocumenonol va amadaldehyd da duoc chirng minh 13 c¢6 hoat tinh chong

ung thu [79], [81].
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Tinh dau C. amada duoc chiét bang CO> siéu téi han (CAC-EO) cho thiy tac
dung gy doc té bao chon loc dbi véi dong té bao U-87MG (ICso = 4,92 pg/mL). CAC-
EO c6 thé gy ra qua trinh apoptosis trong cac té bao khdi u ndo theo cach phu thudc
vao liéu luong [82]. Ngoai ra, CAC-EO con thé hién hiéu qua chdng ung thu dbi véi cac
té bao u nguyén bao than kinh dém ca in vitro va in vivo, khi thir nghiém trén chudt suy
giam mién dich cay ghép khdi u. Pic biét, khi két hop véi irinotecan, mot loai thudc
hoa tri, CAC-EO di gan nhu trc ché hoan toan sy phat trién cua khéi u [83]. Hon nita,
CAC-EO con c6 doc tinh cao ddi v6i cac dong té bao u co van 4c tinh (SJRH30) va u
co van 4c tinh thé phdi (RD), v6i cac gia tri ICso 1an luot 1a 7,13 pg/mL va 7,50 pg/mL.
N6 ciing thé hién tac dung hiép dong khi két hop vdi vinblastin va cyclophosphamid,
lam tang kha nang gay apoptosis so vdi khi dung riéng 1¢ cac tac nhan nay [84].

e. Tac dung trén ung thur cua loai C. caesia Roxb.

C. caesia Roxb. thuong dugc goi 1a Nghé den do than ré mau den hoi xanh, ¢
thé phan biét dwya vao mui ding va hing, phan bd pho bién tai An Po. Céc tai liéu cho
thiy C. caesia c6 dic tinh khang u, chéng viém, bao vé gan, chéng oxy hoa, giam dau
bung va dau da day [85].

Tac dung chong tang sinh cta C. caesia da duoc chimg minh trén ba dong té bao
ung thu ¢ ngudi: MCF-7, HCT116 va ung thu budng trimg (PA-1) thong qua thir nghiém
SRB (sulforhodamin B) [86]. C. caesia ciing thé hién kha ning gy doc té bao dbi voi
té bao ung thu hach ac tinh Ehrlich ca in vitro va in vivo. Cao methanol cua C. caesia
lam giam dang ké thé tich va trong lugng khéi u, dong thoi kéo dai tudi tho ciia chudt
mang EAC. Tac dung khang u ndy c6 thé lién quan dén dic tinh gdy doc té bao va chong
oxy hoa ctia n6. Viéc gidm stress oxy hoa trong cac moé khac nhau ctia chudt mang EAC
gop phan 1am giam kha ning séng sot cia té bao ung thu nay [87]. Ngoai ra, C. caesia
con duoc bao cdo ¢ tac dung bao vé gan chong lai ung thu gan gy ra boi diethyl
nitrosamin (DEN). N6 giap lam giam ndng d6 cic enzym gan nhu AST (aspartat
aminotransferase), ALT (alanin aminotransferase), ALP (phosphatase kiém) va AChE
(acetylcholine esterase) do DEN giy ra, dong thoi ngin ngira sy suy giam hé thong
chdng oxy hoa c6 enzym va khong enzym trong gan ctia dong vat duoc diéu tri bang
DEN so véi nhom dbi ching. C. caesia ciing c6 kha ning sira chita ton thuong mo gan
do su phat trién cta khéi u [88]. Hon nita, C. caesia lam giam ndng d6 TNF-a (yéu t6

hoai tir khdi u-a) va e ché hoat dong lién két ctia NF-kB (yéu t6 nhan kappa B) & chudt,
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cho thay cac thanh phan hoat tinh ctia né c6 thé co tac dung chéng viém, chong ting
sinh va chdng ung thu thong qua con dudng tin hiéu NF-kB do TNF-« kich hoat [89].
f. Tac dung trén ung thu cua loai C. mangga Vall.

C. mangga phan bd phd bién tai Thai Lan va duoc sir dung trong y hoc ¢d truyén
dé diéu tri d?ly bung, loét da day, dau bung, s6t va dau nguc. Ngoai ra, C. mangga con
c6 hoat tinh khang khuan, giam dau va bao vé gan [90].

Dbi voi hoat tinh khang ung thu, C. mangga duoc bo cao c6 kha ning trc ché sy
phat trién té bao ung thu MCF-7 va HT-29 thong qua tha nghiém MTT (3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyl-tetrazolium bromid). Cao chiét cua C. mangga cho
thdy tac dung gdy doc té bao manh ddi véi cac té bao Raji gay ra boi khang nguyén sém
ctia virus Epstein-Barr (EBV-EA) [91]. Hoat tinh nay d& duoc xac nhan ddi véi cao chiét
n-hexan va ethyl acetat tir C. mangga trén dong té bao HT-29 trong nghién ciru cla
Hong G. W. va cong su [92]. Cac cao chiét nay c6 thé kich hoat qua trinh apoptosis &
ca giai doan sém va mudn, dong thoi bat giir cac té bao & pha GO/G1. Ngoai ra, cao chiét
ethanol ciia C. mangga ciing c6 kha ning rc ché sy phat trién cua té bao PC-3 thdng qua
diéu hoa biéu hién ciia 5-alpha reductase (SAR) 1, thu thé androgen va céc protein P13K
lién quan dén dihydrotestosteron. Co ché trc ché su phat trién cta té bao PC-3 dugc cho
1a 6 lién quan dén viéc diéu hoa giam con dudng SAR [93].

g. T&c dung trén ung thuw cua loai C. purpurascens Bl.

C. purpurascens c6 tén dia phuong la ‘Temu Tis’ hodc ‘Solo’s ¢ Indonesia [78].
Than ré ¢ dang bot thuong duogc dung cung véi cac loai thao moc khac dé diéu trj cac
bénh nhu ho va nhiém trung da. Duoc li¢u nay da dugc ching minh 1a ¢6 hoat tinh khang
nam tot [94].

Dbi véi hoat tinh khang ung thu, C. purpurascens di dugc chimg minh 1a thic
day qua trinh apoptosis trong té bao ung thu dai trang & ngudi HT-29 thong qua viée
kich hoat con dudng chét cua ty thé, lién quan dén sy san xuat Bel-2/Bax/Bcl-xI va cac
gbc oxy hoa hoat dong (ROS) [94]. Cac nghién ciru in vivo vé tac dung chong ung thu
ctia C. purpurascens trén mé hinh ung thu rudt két do azoxymethan gay ra & chudt duc
Sprague-Dawley cho thdy cao chiét dichloromethan tir loai nay 1am giam hinh thanh cac
6 di dang (ACF) va tic ché biéu hién ciia PCNA. Cao chiét ndy con c6 kha ning diéu

hoa ting Bax va giam Bcl-2, qua d6 kich hoat qua trinh apoptosis & cac té bao bi bién
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d6i. Pong thoi, cao chiét ciing 1am giam stress oxy héa do azoxymethan gay ra, thé hién
qua hoat tinh cua céc enzym chdng oxy héa ting va ndng do malondialdehyd giam [94].

Tinh dau C. purpurascens ciing thé hién hoat tinh chng ting sinh manh ddi véi
té bao HT-29 (ICso = 4,9 = 0,4 pg/mL), trong khi kha ning gay doc té bao dbi véi cac
dong A549, Ca Ski va HCT116 yéu hon, voi cac gid tri ICso 1an lugt 14 46,3 + 0,7 pg/mL,
32,5+ 1,1 pg/mL va 35,0 £ 0,3 pg/mL [95].

h. Tac dung trén ung thu cua loai C. xanthorrhiza Roxb.

C. xanthorrhiza Roxb. thuong duoc goi 1a 'Temu Lawak' & Malaysia [96]. Than
ré cua loai nay twong ty nhu Girng ¢6 mui thom, hing va vi ddng. C. xanthorrhiza duoc
bao cdo 1a co tac dung t6t ddi véi bénh viém gan, tiéu dudng, thip khép, ting huyét ap
va ri loan tim. C. xanthorrhiza ciing cho thay tac dung loi tiéu, chong viém, chdng oxy
hoa, chéng ting huyét ap, chdng thap khép, bao vé gan, giam dau bung kinh, chéng co
that, khang khuan va khang ndm. C. xanthorrhiza 1am giam cholesterol, diéu tri tao bon,
dau ntra dau va ting luong sita trong qua trinh cho con bu [97].

Cao chiét methanol ciia C. xanthorrhiza dugc bao cao co tac dung giam biéu hién
ctia ornithin decarboxylase trén da chudt va 1am giam s6 luong ciing nhu ty 18 xuat hién
khéi u ¢ chudét mic bénh ung thu da do 7,12-dimethylbenz[a]anthracit va 12-O-
tetradecanoylphorbol-13-acetat gay ra [98]. Cao chiét nay ciing thé hién dic tinh khang
u trong mo hinh chudt sarcoma 180. Hiéu qua chéng ung thu chi yéu do su c6 mit cia
cac bisabolan sesquiterpenoid nhu a-curcumen, arturmeron va xanthorrhizol (XTZ)
[99]. Hoat tinh chéng ung thur cia XTZ di dugc nghién ciru rong rai va duge bao cao c6
tac dung phong ngira va diéu tri hiéu qua ddi voi nhiéu loai ung thu, bao gdm ung thur
va, ¢ tir cung, dai trang, gan, phéi, miéng, thuc quan va ung thu da. XTZ hoat dong
bang cach diéu hoa nhiéu con duong tin hiéu, ngin chan qua trinh gy ung thu va ting
sinh. Cac nghién ciru in vitro (Phu luc 2.2) va in vivo (Phu luc 2.3) [100] cho thiy XTZ
nhim vao céc kinase, cytokin gdy viém, protein lién quan dén apoptosis va cac yéu t6
phién ma khac, dan dén @e ché sy hinh thanh mach, di can, déng thoi kich hoat qué trinh
apoptosis va bat giir chu ky té bao [100], [101].

I. TAC dung trén ung thu cua Curcumae Rhizoma

Curcumae Rhizoma, bao gém than ré kho cua ba loai C. phaeocaulis Valeton, C.

kwangsiensis S.G. Lee & C.F. Liang va C. wenyujin Y.H. Chen & C. Ling [102], da

duoc sir dung trong Y hoc ¢ truyén Trung Qudc (TCM) trong hon mot nghin nim dé
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diéu trj cac bénh nhu tich tu & bung, vo kinh, &t mau ¢ tim va ung thu. Céc nghién cau
hién dai da chirng minh rang Curcumae Rhizoma c6 tiém ning trong viéc chéng ung
thu, chéng viém, bao vé gan va diéu hoa mién dich. Tinh dau tir Curcumae Rhizoma,
dugc Co quan Quan ly Thyc phim va Duoc pham Trung Quéc (SFDA) phé duyét nhu
mot phuong phap diéu tri cac rdi loan. Dong thoi, tinh dau nay thé hién hoat tinh sinh
hoc manh trong viéc chdng khéi u. Thanh phan chinh c6 hoat tinh tiém ning trong diéu
tri ung thu cua tinh dau Curcumae Rhizoma 14 céc terpenoid, bao gdom fS-elemen,
furanodien, furanodienon, germacron, curcumol, curdion, v.v., (Phu luc 2.4-2.10) [102].
Khi két hop véi nhau, Curcumae Rhizoma va céc terpenoid cua né c6 hiéu qua chéng
khdi u rong rii, cao va an toan ddi véi nhiéu loai té bao ung thu. Cac co ché chéng ung
thu cia chung lién quan dén viéc ngan chan ting giai doan cia ung thu, bao gom khai
phat, tién trién va tong hop ADN, thong qua viéc tac ché s ting sinh té bao, qua trinh
tu thuc bao, apoptosis, di cin, xam 14n va bam dinh, dong thoi diéu hoa nhiéu con duong
tin hiéu noi bao va ngoai bao. Cac terpenoid nay con co thé dugc sir dung nhu chat gay
nhay cam hda hoc va phong xa trong diéu tri ung thu, nhd kha niang dao nguoc tinh trang
khang thudc va hiép dong véi it tac dung phu hon, mic di khdng hiéu qua bang lidu
phap tiéu chuan [102].

Trong s6 cac terpenoid tir Curcumae Rhizoma, f-elemen da dwoc nghién ctu
rong réi va phat trién thanh thudc chéng khéi u khong gy doc té bao hang hai ¢ Trung
Qudc. Furanodien va curcumol ciing dang nhan dugc nhiéu sy chi y vi kha nang chéng
ung thu ctia chiing gan ngang bang véi -elemen. Furanodienon, germacron va curdion
la nhitng chat chéng ung thu htra hen khac, mac du nghién ciru vé chling con han ché.
Céc nghién ctru da chi ra rang S-elemen c6 hoat tinh gdy doc té bao manh nhat d6i voi
té bao ung thu phdi. Hop chat ndy, nho vao tinh wa md va trong lwong phan tir nho, ¢6
kha nang vuot qua hang rao mau ndo, lam cho né trg thanh mot chat gay nhay cam hoa
hoc va phong xa tiém ning trong diéu tri ung thu phdi. Furanodienon ciing cho thay hoat
tinh gay doc té bao cao nhat d6i véi té bao ung thu dai trang. Curcumol, véi ICso 12 0,11
uM, thé hién hoat tinh chéng ung thu r6 rang d6i voi té bao ung thu dai trang & nguoi
(LoVo). Furanodien tic ché dang ké su phét trién cua té bao ung thu vi va germacron
tang cuong tac dung chdng ting sinh cua furanodien, cho thay furanodien 1a mot tac

nhan day htra hen trong diéu tri ung thu vi [102].
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1.1.3.2. Tac dung chéng viém

MGéi lién quan gitra tinh trang viém va sy phat trién cling nhu tién trién cta khéi
u di duoc nghién ctru va xac dinh 1 rang [103], [104]. Viém mén tinh c6 thé thic day
su phat trién ctia khéi u va lam giam hiéu qua cta diéu tri, trong khi viém cip tinh thuong
kich thich su truong thanh cua té bao dudi gai (DC) va ting cuong trinh dién khang
nguyén, tir 46 dan dén phan ung mién dich chong khéi u. Ngoai ra, nhiéu con duong
dan truyén tin hiéu lién quan dén viém, ching han nhu NF-kB, JAK-STAT, TLR,
cGAS/STING va MAPK, ciing nhu cac yéu t6 gay viém nhu cytokin (nhu interleukin -
IL, interferon - IFN va TNF-0), chemokin (CCL va CXCL), yéu td ting truéng (nhu
VEGF va TGF-p), inflammasom, cac chat chuyén hoa gdy viém nhu prostaglandin,
leukotrien, tromboxan va cac chat trung gian phan giai chuyén biét (SPM), da duoc xac
dinh 14 cac yéu td quan trong trong viéc diéu hoa sy khoi dau va giai quyét tinh trang
viém. Nhiéu duoc lidu c6 tac dung chdng viém thong qua cac tin hiéu nay di ching
minh hiéu qua trong viéc ngin ngira va diéu tri khdi u [105], [106], trong d6 c6 cac loai
thudc chi Curcuma L..

Cac thanh phan c6 hoat tinh cta Curcuma spp., nhu flavonoid, terpenoid,
alkaloid, c6 kha ning tic dong 1én cac muc tiéu trong cac con dudng truyén tin hiéu, tic
ché cic enzym gy viém, giam san xuat cac cytokin va chemokin gdy viém, dong thoi
giam stress oxy hoa, tir 46 ngin chin cic qua trinh viém. Cac nghién ctru tién 14m sang
va lam sang da bao céo hoat tinh chéng viém nbi bat ciia mot sé loai Curcuma L. [107]
va kha nang chdng viém cia cic cao chiét va hop chat phan 1ap tir cac loai nay duoc
tong hop trong Phu luc 3.
1.1.3.3. Tac dung chéng oxy hoa

Chét chdng oxy hoa duoc dinh nghia 1a cac hop chat, du & ndng d6 thip, co kha
nang lam cham hodc ngan chin qua trinh oxy hoa cac chat nén nhu carbohydrat, lipid,
protein va acid nucleic [108]. Chung c6 thé ngan ngira, tri hodn hoic loai bo ton thuong
do oxy hoa [109]. Néi chung, chat chong oxy héa co thé trc ché sy hinh thanh ROS, don
cac cac ROS da hinh thanh hodc sira chita hu hong do ROS gay ra [110]. Mdi twong
quan giita ham luong chat chéng oxy hoa thap hoic ting ROS va sy phat trién clia ung
thu da duoc nghién ciru [111]. Sy tuong tac gilta ROS va chat chéng oxy héa cé xu
hudng dit té bao vao trang thai can bang mién dich. Tuy nhién, viéc san xuat qua nhiéu

chat oxy héa c6 xu huéng lam gidm kha ning mién dich ctia té bao, bién chiing thanh
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khang nguyén khéi u, do d6 dan dén doc tinh khbi u [112]. Mot s6 nghién ciru di ching
minh mdi trong quan gitta viéc san xuat qua nhiéu ROS va su phat trién cua khéi u méi
(neoplasia) [113].

Céc chit chdng oxy hoa nhu superoxid dismutase rat quan trong trong viéc chdng
lai tac dong cuia ROS va duy tri trang thai binh thudng cia té bao [114]. Viéc sir dung
cac chat chéng oxy héa nhu vitamin, glutathion, selen, co-enzym va quercetin di duoc
ghi nhdn 1 1am giam cdng thing va doc tinh do héa tri liéu, bao vé mo binh thuong va
tang hiéu qua cua hoa tri liéu ma khong gay tac dung phu nghiém trong [115]. Chat
chdéng oxy hoa déng mot vai trd quan trong trong qué trinh phat trién kha ning mién
dich chdng lai té bao ung thu duoc goi 1a diéu hoa mién dich. Ngudi ta da ghi nhan rang,
nhiéu thudc thuc vat chia cac phan tir don gde tu do, chang han nhu phenolic (flavonoid,
quinin, coumarin,...), cac hop chit chtra nito nhu alkaloid va amin va terpenoid nhu
carotenoid [116], da dugc chimg minh 13 ¢6 tac dung chéng ung thu théng qua cac co
ché lién quan dén chu ky té bao, apoptosis, ting sinh va biét hoa té bao. Ngoai ra, chling
con tham gia vao qua trinh didu hoa NF-kB, d6 14 yéu t6 phién ma chiu trach nhiém cho
su gia ting hoat tinh chng apoptotic, di cin, ting sinh khdi u va sy hinh thanh mach
[117]. Céc yéu t6 phién ma khac ma chat chdng oxy hda tuong tic bao gdm protein hoat
hoa-1 (AP-1), cyclooxygenase-2 (COX-2), MAPK, phosphatidylinositol-3-kinase, trc
ché histon deacetylase (HDAC) va ngimg chu ky té bao; day 1a mot trong nhitng yéu to
ma chit chéng oxy hoa can thiép vao trong hoat dong chong ung thu cua ching [117],
[118], [119], [120].

Curcumin, mot chat chdng oxy hoa duoc phan lap tir Nghé, di dugc bao co 1a
c6 tac dung diéu hoa qua trinh mién dich bang cach phuc hoi hoat dong kiém soat mién
dich dé loai bo cac té bao ung thu [121]. Nhiéu nghién ctru cho thiy mot sé ciy thude
thé hién tac dung chéng ung thu thong qua dic tinh chdng oxy hda [122]. Cu thé, C.
longa da dugc chirg minh cé tic dung chdng ung thu thong qua hoat dong chng oxy
hoa [122]. Hoat tinh chdng oxy hoa cta cac loai Curcuma da duoc danh gia bang nhiéu
phuong phap khac nhau, chiang han nhu kha ning don goc tu do 2,2-diphenyl-1-
picrylhydrazyl (DPPH), phuong phap khir sit thdng qua qué trinh oxy hoa. Két qua cho
thdy phan 16n cac chat chiét xuat tir cac loai Curcuma va cac san pham tu nhién lién
quan déu co kha ning chdng oxy hoa, diéu nay da duoc bao cdo rong rii. Cac hop chit

nhu luteolin-7-O-(6"-p-hydroxybenzoyl-$-D-glucopyranosid), luteolin  7-O-$-D-
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glucopyranosid, apigenin 7-0-p-D-glucopyranosid, luteolin, apigenin,
demethoxycurcumin, bisdemethoxycurcumin, S-myrcen va a-asaron déu thé hién hoat
tinh chéng oxy hoa qua thir nghiém DPPH. O loai Curcuma, cao chiét xuat tir than ré va
14 twoi thé hién dic tinh chéng oxy héa manh hon va cao chiét tr C. longa thé hién hoat
tinh chéng oxy hda ndi bat nhat. Hon nita, cac cao chiét ethanol thé hién kha nang chdng
oxy hoa cao hon cac cao chiét nuéc [21].
1.1.3.4. Tac dung khéac

Ngoai tac dung chéng ung thu va cac tac dung lién quan, tinh dau, cao chiét va
cac hop chét tir cac loai thude chi Curcuma L. con c6 céc tac dung khéc nhu:

+ Tac dung khang khuan [21], khang ndm [123], khang virus [124],
Téc dung chdong tram cam va tac dung trén hé théng than kinh [125],
Tac dung lén hé tiéu hoa [126],
Chéng ky sinh tring [127],
Chéng dong mau va chdng két tap tiéu cau [128],
Tac dung trén dai thao duong [129],
Tac dung lén hé tim mach [130],
Téc dung 18n chuyén hoéa lipid [131],

+ 4+ + + o+ o+ o+ o+

Chédng hen suyén va gian co tron [132],
Giam dau va ha sbt [133],

+ Uc ché su hinh thanh sic t6 [134],

+ Bao vé than [135],

+ Giam ho [136],

+ Diét giun san [136],

_I_

+ Lam lanh vét thuong [137].
1.1.4. Phan bé va cong dung caia mot sé loai thudc chi Curcuma L.

Phén b6 va cong dung ctia mét sb loai thude chi Curcuma L. duogc tong hop theo
Bang 1.2:
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Bang 1.2. Phan bé va cong dung cac loai thudc chi Curcuma L.

STT Tén khoa hoc Tén Viét Nam Phan bo [16], [17], [138] Cong dung [138], [139]
[16], [17] , ‘
Viét Nam, Ap b0, Pakistan, Myanmar, | Chira kinh nguyét khong déu, bé kinh
Trung Quoc, Thai Lan, Lao, & mau, vang nguc bung khi truéng
1 C. longa L. Ngh¢, Nghé¢ vang ~ Campuchia, Indonesia, Madagasca, dau nhtre, dau lién suon dudi kem kho
Zambia tho, sau khi sinh mau xau khong ra.
Lam gia vi, thuoc nhuom
Viét Nam (Son La, Yén Béi,‘Cao NOn ra mau, chay mau cam, dai ra
2 . . Al Bang, Ha Noi, Ninh Binh, Lam Dong), | mau, viém gan man, xo gan dau nhuc,
C. aromatica Salisb. Ngh¢ trang An D¢, Srilanka, Myanmar, Trung dau bung kinh, kinh nguyét khong
Quoc, Thai Lan, Campuchia déu, dong ](inh
Viét Nam, An D9, Myanmar, Trung Ung thu ¢ tir cung va am ho, ung thu
3 ) . Qudc, Thai Lan, Malaysia, Philippin  da, dau bung kinh, bé kinh huyét tich,
C. zedoaria (Berg.) Rosc Nghé den kinh nguyét khong déu, khé tiéu, day
__ bungndn
A X Viét Nam (Kon Tum, Can Tho), An N £ . C iR
4 C. xanthorrhiza Roxb. Ngh¢ [e \{ar!g, Do, Thai Lan, Trung Quéc, Malaysia, C_:[ma %l.mgAthet gan, vang da, b,l tieu
Nghécari A . tién, soi mat, ting cholesterol mau
Philippin, Indonesia _
Viét Nam (Son La, Ha Giang), An do, A X i, .
5 C. aeruginosa Roxb. Nghé ten dong Myanmar, Thai Lan, Campuchia, Than re tl?. h}lfye;t o d;}lllAbung,Agan lach
Indonesia sung to, kinh b€, an khong ti€u
Viét Nam (Kon Tum, Dak Lak, Tay = Than ré duoc s dung & An Do lam
6 I .1 Ninh), An D9, Pakistan, Népal, Thai = thuoc nhay diu va b6 dudng, tinh bot
C. angustifolia Roxb. Ngh¢ 14 hep Lan, Bhutan, Myanmar, Lao co thé thay bot Co dong — Maranta
’ arundinaceae L.
7 C. pierreana Gagnep. Nghé pierre Viét Nam (Hue, Nam B0), Thdi Lan  gat ¢y, than r& lam thuéc, 1am gia vi
Binanoatruat cq | Viet Nam. An Do, Thai Lan, Ding than ré tri dau bung, lo loét
8 C. rotunda L. g g A Indonesia, Malaysia mom, miéng kho, loi tiéu, dau da day,
ngai, Ludi cop o
bach déi va ly
9 C. kwangsiensis S.G. Lee A Viét Nam (Di¢én Bién, Kon Tum), A X A
& C.F. Liang, Nghé¢ rirng Trung Quéc Thén re chira dau bung
C. cochinchinensis Viet Nam (Cao Bang, Lang Sonm, x
10 Gagnep Nghé nambo  Quang Tri, Kon Tum, Gia Lai, Dik Than r& chita dau da day

Lik, Ba Ria Viing Tau), Thai Lan
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1.2. TONG QUAN VE LOAI NGHE PANG (C. zedoaroides)

Nghé ding c6 tén khoa hoc Curcuma zedoaroides - 13 mét loai thyc vét ¢ hoa
trong ho Gung. Loai nay dugc Arunrat Chaveerach va Tawatchai Tanee mo ta dau tién
niam 2008. Mau dinh danh: A. Chaveerach 614; thu thap & cao dd 200 m ngay 20 thang
7 nam 2001 tai Ban Khok Sa-Nga, huyén Nam Phong, tinh Khon Kaen, dong bac Thai
Lan [140]. Nam 2017, nhom nghién ciru ctia Nguyén Hoang Tuén va cong su da phat
hién loai nay ¢ xa Minh Lap, huyén Dong Hy, tinh Thai Nguyén [7].

1.2.1. Pic diém thyc vat cha loai Nghé ding

Cay thao séng 1au nam. Than gia cao 40 - 100 cm, moc thang tir than ré& chinh.
Than ré phan nhanh khoe, chic nac; than ré chinh hinh nén rong, kich thudc 10 - 12 x 3
- 5 cm; than ré thi cap hinh try, phat trién tir nach 14 trén than ré chinh. L4 moc hang
nam, c6 5 - 7 1a; be 14 hinh long mang dai 25 - 40 cm, cudng 14 tron dai 8 - 12 cm, phién
la dai 30 - 100 x 15 - 18 cm, mét trén mau xanh 14 ddm v4i mang mau do doc theo gan
chinh, mit dudi nhan. Cum hoa hinh tru, phat trién théng dimg, moc tu than ré chinh
trudc khi ra 14; tong bao 14 bac dai 15 - 18 cm, cudng cum hoa dai 10 - 20 cm. Hoa ludng
tinh, dai 4 - 6 cm; dai hoa mau xanh 14 cdy, trang hoa hinh dng mau vang nhat dén trang,
chia 3 thuy. Bo nhi c6 bao phan kich thuéc 0,4 - 0,5 x 0,2 - 0,3 cm. Ra hoa tir thang 3
dén thang 5 [7].

1.2.2. Sinh thai va phan bé cia loai Nghé ding

Nghé dang c6 tai tinh Khon Kaen, dong bac Thai Lan, dugc trong trén cac khu
dat trong trong vuon nha véi dat sét am w6t va dudi bong cdy & do cao 200 m tai Ban
Khok Sa-Nga (ban Ran hé mang chua) va mot sb lang 1an can, thudc huyén Nam Phong,
tinh Khon Kaen & dong bac Thai Lan [140]. O Viét Nam, loai nay duoc tim thay & x4
Minh Lap, huyén Pong Hy, tinh Thai Nguyén [7].
1.2.3. Thanh phan hoa hoc ciaa loai Nghé ding

Cac nghién ciru vé thanh phan héa hoc caa loai nay con han ché. Nam 2012,
Salama R. di phén 1ap dugc 1 hop chat diterpenoid 1 labdan dialdehyd (CZ1) [141].
Niam 2018, Tungcharoen P. va cac cong su dd phan 1ap duoc 7 hop chat tir phan doan
c6 hoat tinh khang viém: gweicurculacton (CZ2), zedoalacton B (CZ3), phaeocaulisin
C (CZz4), epiphaeocaulisin A (CZ5), zedoalacton H (CZ6), zedoalacton E (CZ7) va
1,2,3,5-tetrahydroxy-1-(4-hydroxy-3-methoxyphenyl)-7-(4-hydroxyphenyl) heptan
(CZ8) (Hinh 1.13) [5].
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OH OH OH
Cz4 R»] = R3 = ,B*H, R2 = a-H, R4 = OC*OH, R5 = ﬂ*OH B H

HsCO
CZ6 R, = R, = Ry = f-H, Ry = f-OH, Rg = a-OH 3 O - O 71
CZ7R;=R, =Ry = -H, Ry = Rg = o-OH OH
1=R2=R3=4H, R4=Rg HO 0 OH

czs
Hinh 1.13. Céu tric ciia cac hop chit phan lap tir Nghé ding
1.2.4. Tac dung sinh hoc caa loai Ngh¢ ding
Céc nghién ctru vé tac dung duoc 1y ciia Nghé ding ciing con han ché. Tac dung
khang viém cua céc cao chiét C. zedoaroides di duoc Tungcharoen P. va cong su (2016)
danh gia dya trén kha ning @c ché sy san sinh NO trong té bao RAW 264.7. Ngoai ra,
kha nang lam lanh vét thuong ciing dugc danh gia dua trén cac thir nghiém di chuyén
va tang sinh t& bao nguyén bao sgi L929. Két qua cho thiy cac cao chiét ethanol (EtOH),
cloroform (CHCIs) va n-hexan thé hién tac dung wrc ché sy giai phong NO voi gia tri
ICso 1an luot 14 14,0, 12,4 va 14,6 pg/mL. Cao chiét phan doan CHCI3 va ethyl acetat
(EtOAC) lam ting dang ké sy tang sinh té bao 1929, ting cuong su di chuyén té bao
nguyén bao soi (100%) vao ngay thir 3 va don gbc DPPH véi ICs lan luot 1a 40,9 va
7,2 ug/mL. Bén canh d6, cao chiét CHCIs con cho thay tac dung rd rét chong phu chan
chudt do carrageenan gay ra (ICso = 272,4 mg/kg) [142]. Nam 2018, nhém nghién ctru
nay tiép tuc danh gia kha ning chdng viém cta cac hop chét phan 1ap tir phan doan tiém
nang trén su san sinh NO va TNF-a trong té bao RAW 264.7. Ngoai ra, cac biéu hién
clia cac gen lién quan dén viém bao gdbm iNOS, COX-2 va TNF-¢ ciing dugc danh gia.
Két qua cho thay cac hop chat CZ2-8 c6 tac dung tic ché su san sinh NO. Trong do,
hop chiat CZ2 va CZ8 thé hién tac dung manh nhét voi ICso twong Gmg 14 27,3 va 32,6
uM. Mic du, hop chat CZ2 va CZ8 khong tc ché san xuat TNF-a, nhung su trc ché ciia
chung dbi voi biéu hién mRNA iNOS va COX-2 di duoc thé hién [5].
1.2.5. Cdng dung cia loai Nghé ding
Ngh¢ dang duoc ngudi dan lang ban dia & ving dong bac Thai Lan sir dung nhur

mot phuong thude dan gian dé giai doc rin cin va chim soc vét thuong [140].
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1.3. TONG QUAN VE UNG THU
1.3.1. Khai niém

Tat ca cac co quan trong co thé duoc ciu tao tir té bao. Binh thudng, té bao chi
phan chia khi co thé cAn. Qua trinh c6 kiém soat ndy giup co thé khoe manh. Tuy nhién,
néu té bao phan chia khi co thé khong can dén, s& hinh thanh khdi mé thira goi 1a dam
tang truéng hoic khéi u.

Khéi u lanh tinh: Day 13 cac khoi u khong phai ung thu. Chung thudng dugce cat
b6 va khong tai phat trong hau hét cac trudong hop. Té bao trong khéi u lanh tinh khong
lan ra cac phan khac ctia co thé va hiém khi de doa mang song.

Khéi u dc tinh (ung thu): Pay 1a cac khdi u c6 thé xam l4n va 1am t6n thuong
cac mo va co quan lan can. Cac té bao ung thu co thé tach ra khoi khdi u va vao dong
mau hoac hé bach huyét, gay ra sy lan tran goi la di can, hinh thanh cac khdi u méi ¢
cac bo phan khac cua co thé [143].

Nhu vay c6 thé thiy, ung thu 12 bénh 1y 4c tinh cta té bao, xay ra khi cac té bao
bi kich thich boi tdc nhan sinh ung thu, dan dén su tang sinh vo han, vo t6 chirc va khong
tuan theo cac co ché kiém soat phat trién cia co thé. Pa s ung thu c6 biéu hién man
tinh, v6i qua trinh phat sinh va phat trién 1au dai qua timg giai doan. Trir mot s6 nhé ung
thu ¢ tré em c6 thé do dot bién gen tir bao thai, con phan 16n ung thu c6 thoi gian tiém
tang 1au dai, c6 khi hang chuc nam trudc khi phat hién dudi dang cac khéi u. Khi d6 cac
khoi u mai phat trién nhanh va xuét hién cac triéu chitng caa bénh [144].

1.3.2. Phan loai

C6 nhiéu cach phan loai bénh ung thu nhu phan loai dua trén murc do ac tinh,
ngudn gdc bénh sinh, loai té bao ung thu, hodc mirc do bénh,... [144], [145].

Phdn logi theo mirc dj dc tinh [146], [147]:

Carcinoma: Xuét phat tir ngoai phoi bi (biéu mé da va than kinh) hodc trung phoi
bi (biéu mé rudt). Pay 1a loai u ac tinh phd bién nhat, chiém hon 90% céc ca ung thu.

Sarcoma: Xuét phéat tir trung phdi bi (co, mau va cac mo lién két). Sarcoma
thuong 1a ung thu khdi rin, trir leukemia - mot loai sarcoma phat trién thanh céc té bao
riéng biét trong mau.

Lymphoma: Mot loai sarcoma ac tinh khac, thuong 1a khéi u ran ciia cac té bao

lympho va té bao sinh chét.
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Phén logi theo nguén goc bénh sinh va loai té bao ung thuw [147]:

Ung thir biéu mé: Xuat phat tir cac t& bao biéu mé, phd bién nhat 13 ung thu va,
phoi, tuyén tién liét va ruot két.

Ung thi mé lién két: Gom cac loai nhu sarcoma xuong, sarcoma sun va sarcoma
cO van.

Ung thir mdu va bach cau: Xuét phat tir cac té bao tao mau.

Khoi u té bao mam: Xuat phat tir té bao gbc da ning, thudng gip ¢ tinh hoan va
budng trimg & ngudi 1on, hodc & tré so sinh va tré nho.

Nguon goc hon hop: Bao gébm u nio, u md dém dudng tiéu hoa (GIST), u trung
biéu mo (& mang phdi hodc mang tim), u tuyén tc, u quai va u hic tb.

1.3.3. Co ché ung thu
1.3.3.1. Co ché bénh sinh

Co ché bénh sinh cia ung thu bao gdm cac yéu to ngoai sinh va yéu tb noi sinh:

+ Céc yéu t6 ngoai sinh nhu thudc 14, hoa chét, phong xa, nhiém tring, béo phi
va ché do an ubng 1a nguyén nhan cha yéu giy ra ung thu. Khoang 90-95% céc truong
hop ung thu xuat phat tir nhitng yéu té nay. Cu thé, thudc 14 chiém 25-30%, ché do an
va béo phi chiém 30-35%, nhiém trang 15-20% va phoi nhiém véi birc xa (bao gdm ca
btic xa ion hoa va khong ion hoa) chiém khoang 10% [148].

+ Yéu t6 noi sinh: Hau hét cac loai ung thu déu bat ngudn tir sy mat kiém soat
clia t& bao, chil yéu 1 do nhiing sai hong trong vat chat di truyén. Dot bién xay ra trong
hai nhom gen chinh 14 gen tién ung thu (proto-oncogen) va gen trc ché khdi u (tumor-
suppressor gene) dong vai trd quan trong trong viéc giy ra ung thu. Dot bién ¢ gen tién
ung thu c6 thé bién chung thanh gen giy ung thu, khién qua trinh ting sinh té bao dién
ra qua muc. Nhitng dot bién nay thuong dan dén viéc gen hoat dong qua mirc hodc tao
ra cac san pham c6 hoat tinh manh hon binh thuong. Trong khi d6, gen trc ché khéi u co
chtrc ning ngin chin su phan chia té bao bat thuong. Khi cac gen nay bi dot bién va mat
churc nang, sy phan chia té bao tré nén khong kiém soéat dugc. Mot nhom gen khac, dugc
goi 1a gen bdo toan, khi bi bt hoat s& lam gia tang tdc do dot bién, bao gém ca nhiing
d6t bién gy rdi loan ting truong va phan chia té bao, tir 46 dan dén ung thu. Nhiéu gen
trong ba nhém trén tham gia diéu khién qua trinh phan chia té bao hodc gay chét té bao
theo chwong trinh (apoptosis). Mot s6 gen khidc ma hoa céac protein chiu trach nhiém sira

chira céc sai hong trong ADN. Khoang 5-10% céc truong hop ung thu hoan toan 1a do
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di truyén. Céc yéu td gay ung thu c6 thé phdi hop hoic tac dong theo chudi dé kich hoat
va hinh thanh bénh ung thu. Qua trinh phat sinh ung thu thudng dién ra qua nhiéu giai
doan va kéo dai trong nhiéu nam [148], [149], [150].

1.3.3.2. Co ché té bao

O mét nguoi truong thanh khée manh, co thé co khoang 1 triéu ty té bao, tit ca
déu xuat phat tir mot trimg da duoc thy tinh. Mdi ngay, khoang 10712 té bao chét di va
dugc thay thé boi sé lugng té bao méi twong dwong, giir cho sb luong té bao trong co
thé ludn 6n dinh. Tuy nhién, khi ung thu xay ra, cac té bao ung thu sinh san khong gi6i
han, pha v& sy cin bang nay. Nhitng té bao nay lién tuc phan chia qua cac pha cta chu
ky té bao nhu G1, S (tong hop), G2 va M. Mdt s6 té bao ¢ thé tam thoi thoat khoi chu
ky phan bao va di vao trang thai GO (giai doan khong ting sinh). Nhimng té bao nay co
thé quay lai chu ky phan bao néu c6 cic tac nhan kich thich thich hop. Trong khi do,
mot s6 té bao khac rdi khoi chu trinh vinh vién sau khi dd hoan thanh qua trinh bi¢t hoa
va s€ bi ti€u huy theo chu trinh tu nhién [151].

Phan chia té bao 1a mot qua trinh sinh 1y xay ra trong cac diéu kién nhat dinh &
hau hét cac mo cia sinh vat da bao. Thong thudng, qua trinh ting sinh va chét té bao
duoc kiém soét chit ch& nhim duy tri sy toan ven ctiia co quan va mo. Tuy nhién, khi
céc té bao binh thudng bi sai 1éch trong qua trinh phan chia, c6 thé dan dén ung thu. Céc
yéu td gy stress bén trong hodc bén ngoai c6 thé giy ra su x4o tron trong ADN cua té
bao, din dén trang thai tién ung thu. Nhitng dot bién nay pha v& co ché kiém soat phan
chia té bao, khién céc té bao trd nén doc 1ap va khong con chiu sy kiém soat tir moi
truong xung quanh. Khi bi tac dong bdi cac tac nhan kich thich, té bao tién ung thu bat
dau phan chia va tiép tuc tao ra nhiéu té bao con, dan dén su tang sinh khong kiém soat.
Két qua 13 hinh thanh cac khéi u, ¢6 thé 13 lanh tinh hodc ac tinh [152]. Ngoai ra, ung
thu con lién quan dén su mat kiém soat qua co ché trc ché tiép xtic. Trong té bao binh
thuong, khi chung tiép xtc v6i nhau trong qua trinh phan chia, qué trinh nay s& ding
lai. Tuy nhién, & té bao ung thu, co ché nay khong hoat dong, dan dén su tang sinh vo
han. Cac té bao ung thu ciing mat kha ning két dinh va c6 thé tiét ra enzym lam tiéu huy
collagen trong cdu tric nang d& ctia mo, tao diéu kién cho su xam 1an [153], [154].
1.3.3.3. Co ché phan tir

Céc gen quan trong trong sy phat trién ung thu kiém soat nhiéu qua trinh thiét

yéu nhu phan chia té bao, biét hoa, tao mach mau, xam lan va chét té bao. Su ton thuong
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ctia hai nhém gen chinh - gen sinh ung thu va gen khang ung thu - déng vai trd cbt 13i
trong viéc khoi phat ung thu. Ca hai loai gen nay déu ton tai trong té bao binh thudng
va ¢6 chirc ning diéu hoa qua trinh sinh san, biét hoa va apoptosis cta té bao, giup duy
tri su On dinh sinh hoc cua co thé [151].

Céc gen sinh ung thu ¢ thé thudc nhom yéu té ting trudng bi kich hoat bat
thuong (nhu c-sis), cac thu thé yéu t6 ting truong (HER2/neu, FMS), cac phan tir dan
truyén tin hiéu ndi bao (c-SRC, Ras, cFMS), hoac la yéu td sao chép trong nhan té bao
(c-myc). Khi cac gen nay bi dot bién hoat héa, chiing 1am gia ting qua trinh truyén tin
hiéu din dén té bao phan chia khong kiém soat, lién quan dén sy phat trién khdi u va gia
tang biéu hién cyclin trong té bao u. Ngoai ra, su hoat hoa cac protein diéu hoa nhu CdK,
CdC25 va phosphatase di chi ra sy phdi hgp véi cac gen sinh ung thu, dic biét trong
truong hop ung thu va & ngudi, khi CdK duoc biéu hién qua mirc [153], [155].

Ung thu 13 két qua cua su rdi loan phan chia té bao do ADN bi ton thuong, vi
vay, ung thu duoc xem 1a mot bénh 1y lién quan dén gen [156]. Pé mot té bao binh
thudng chuyén thanh té bao ung thu, nd phai trai qua nhiéu dot bién & cac gen quan
trong, bao gém ca gen tién ung thu va gen trc ché ung thu [157]. Gen tién ung thu ma
hoéa cho cac protein tham gia truyén tin hiéu té bao. Céc tin hiéu nay kich hoat qua trinh
phan bao va khi gen tién ung thu bi dot bién, n6 s& gy biéu hién qua murc cac tin hiéu
nay, dan dén sy ting sinh té bao khong kiém soat, bién cac gen ndy thanh gen ung thu.
Mic du cac gen ung thu c6 thé gdy hai khi bi dot bién, chung van 1a nhitng thanh phan
thiét yéu cho sy phat trién, stra chita, va duy tri hﬁng dinh ndi moi cua co thé. Do do,
khong thé loai bo cac gen nay khoi hé gen dé ngan ngira ung thu mot cach tuyét doi.

Khac véi gen ung thu, cic gen e ché ung thu ¢ chitc ning ma héa céc tin hiéu
hoa hoc nham lam cham hodc nging qua trinh phéan chia té bao khi phat hién sai sot
trong ADN. Céc gen ndy tao ra cac enzym dic biét, co kha ning phat hién dot bién hodc
t6n thwong ADN va kich hoat hé théng enzym stra chita ADN, nhdm ngin chin céc sai
hong nay truyén sang thé hé té bao ké tiép. Cac gen trc ché khoi u da duoc biét dén bao
gdm APC, BRCA1, BRCA2, NF1, NF2, WT1 va CHL. Dic biét, hai gen Rb va p53 ¢6
vai trd quan trong trong viéc kiém soat chu ky té bao. Gen Rb tic ché chu ky té bao bang
cach lién két véi E2F1, mot yéu t6 can thiét cho viéc kich hoat cac gen lién quan dén
pha S ctia chu ky té bao. Khi gen Rb bj dot bién, su kiém soat chu ky té bao bi suy yéu,

lam gia tang nguy co hinh thanh ung thu. Dot bién trong cac gen khéc lién quan dén Rb
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cling c6 thé xay ra tai cac giai doan khac nhau ctia chu ky té bao. Khi tin hiéu diéu khién
chu ky té bao ctua Rb bi mat, cing v6i su xuat hién cia cac dot bién khac 1am suy giam
tin hiéu gay chét té bao, kha ning té bao chuyén dang 4c tinh sé& ting 1én. Gen p53 hoat
dong bang cach ngin chin chu ky té bao théng qua viée kich hoat cac protein nhu CK 1
vap2l, nham e ché sy hoat héa cia CdK, tir d6 ngdn can qua trinh phosphoryl hoa Rb.
Két qua 1a té bao s& dirng lai & pha G1 va trai qua qué trinh chét theo chuong trinh. Tuy
nhién, khi gen p53 bi dot bién (xdy ra & khoang 50% cac truong hop ung thu), chirc ning
nay bi v6 hiéu hoa. Pac biét, & mot $6 loai ung thu, protein HPVE6 gén vao p53 va lam
phan hiy gen nay, din dén mat kha ning kiém so4t chu ky té bao va ting nguy co ung
thu [158].

Thong thudng, khi ADN bi ton thuong, cac gen (rc ché ung thu s& duoc kich hoat
dé stra chita sai sot. Tuy nhién, mdt s6 dot bién co thé lam bat hoat protein rc ché ung
thu hodc 1am gian doan kha ning truyén tin hiéu cia né. Piéu nay khién co ché stra chira
ADN bj gian doan, din dén viéc tich lity cac ton thuong ADN, tir @6 dan dan hinh thanh
ung thu [159]. Bé ung thu phat trién, can co sy dot bién ¢ ca hai nhém gen tién ung thu
va gen trc ché ung thu. Chang han, néu chi c6 mot gen tién ung thu bi dot bién, qua trinh
phan bao van c6 thé bi kiém soat boi cac gen trc ché khdi u (theo gia thuyét Knudson).
Mit khac, dot bién trong cac gen tc ché khéi u don 1é khong du dé gay ra ung thu, vi
con co cac gen du phong cung chirc ning. Chi khi ca gen tién ung thu bi dot bién thanh
gen ung thu va gen trc ché khdi u bi bat hoat hodc hu hong, tin hiéu tang sinh té bao s&
vuot qua su kiém soat, khién qua trinh phan chia té bao tré nén khong kiém soat duoc
[160].

Hién nay, mdt tac nhan mai lién quan dén ung thu duogc nhéic dén 1a microRNA
(miRNA), dong vai tro quan trong trong qua trinh hinh thanh khdi u. miRNA duoc tao
ra tir qua trinh phién ma cia mot RNA tién than, sau do trai qua mot s6 bude xur 1y dé
tré thanh miRNA truéng thanh c6 chiéu dai khoang 20-22 nucleotid. Cac miRNA nay
thudong twong tac voi ving 3’ khong dich ma (UTR) ctia RNA dich, tir d6 trc ché qua
trinh dich ma hodc phan hity mRNA muc ti€u. Hi¢n tai, da c6 khoang 750 miRNA dugc
xéac dinh & nguoi, va chiing tham gia vao viéc diéu hoa khoang 30% tong s6 mRNA ctia
té bao, véi vai trd quan trong trong qua trinh ting trudng, biét hoa va apoptosis. Mot sb
miRNA d3 dugc ching minh c6 chic ning giéng nhu gen @re ché khdi u hodc gen gay

ung thu [149].
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Vi¢c nghién clru nguyén nhan va co ché sinh hoc cta ung thu, dac biét 1a cac con
duong tin hi¢u & mirc do phan tir, mé ra nhirng hudéng nghién ctru mai cho cac nha khoa
hoc. Piéu nay gitp phat trién cac duge chit (c6 thé tir tu nhién, ban téng hop hodc tong
hop hoa hoc) nhdm tac dong 1én cac tin hiéu phan tir, véi muc tiéu tim kiém nhing
phuong phap diéu tri ung thuy méi va higu qua.

1.3.4. Mt s6 protein tham gia vao cac con dwong lién quan dén ung thw
1.3.4.1. p53

p53 con duoc goi 1a protein khdi u P53 (TP35), khang nguyén khdi u té bao p53
hay protein lién quan dén bién d6i 53 (TRP53), c6 trong luong 53 kDa. p53 duoc phat
hién dau tién vao nam 1979 bdi Crawford L. va cong su tai Truong Pai hoc Princeton,
Dundee, Vuong qudc Anh [161]. TP53 duogc xem la gen tic ché khdi u quan trong nhat
ctia co thé con ngudi va thuong dugc tim thiy voi ndng do cao trong cac té bao ung thu.
N6 ¢6 vai trd quan trong trong kiém soat sy phan chia va apoptosis. Khi cac ton thuong
gen xay ra, p53 s& dugc hoat hoa gay ding chu ky phan bao cho dén khi ADN dugc sta
chita hodc gy apoptosis néu ADN ton thuong khong sira chita dugc. Ngoai ra, p53 con
¢6 kha ning hoat hoa hodc trc ché mot loat gen khac trong con duong tin hiéu p53 dé
dam bao su on dinh cua té bao [162], [163], [164].

p53 c6 kha niang han ché cac dot bién xay ra & té bao thong qua tac dung cia né
trén chu ky té bao. p53 wc ché chu ky té bao, lam nging chu ky té bao & cac giai doan
chuan bi G1 chuyén sang S va & giai doan G2 chuyén sang M bang cach tac dong dén
cac gen kiém soat chu ky phan chia té bao nhu GADD 45 (Grow arrest and DNA-
damage-inducible protein 45), p21 va 14-3-38. Sy kiém soat chu ky té bao do céc protein
kinase dam nhiém, d6 la cac protein kinase phu thudc cyclin (CDK, cyclin dependant
kinase). Cyclin 1 cac protein chi phdi hoat tinh ctia cac CDK. Dé té bao di tir mot pha
nay sang mot pha khéc tiép theo thi moét CDK nhét thiét phai phbi hop véi mot cyclin.
Mubdn chuyén G1 sang S can phai ¢6 phtc hop cyclin E-CDK2, muén chuyén pha G2
sang M can c6 phirc hop cyclin B-CDK 1. Céc phirc hop nay bi trc ché bai protein p21,
su tong hop protein p21 phu thudc vao protein p53 gan vao promoter va khai dong gen
d6. Khi ADN bj ton thuong, gen p53 thuc day ting phién ma p21. Protein 21 ¢6 2 ving
gan véi p53 1a p21-WAF1 (wild type of p53 activate fragment 1) va p21-CIP1 (Cyclin
dependent kinase interacing protein 1). Protein p21-CIP gdy bat hoat phtc hop cyclin
E-CDK2, p21-WAF1 giy bét hoat phirc hop Cyclin D1-CDK4. Céac phirc hgp CDK bat
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hoat khong c6 kha nang phosphoryl hdéa pRB (Retinoblastoma protein) va pRB khong
phosphoryl hoa 1a dang kich hoat, s& gin vao E2F. E2F (transcription factor induces
cyclin E gene) c6 tac dung kich hoat mdt loat cac gen nhu myc, mybB tham gia vao su
nhan 1én cia ADN trong pha S. Sy hinh thanh phirc hgp pRB-E2F tryuc tiép ngin can
chu trinh té bao tir pha G1 chuyén vao pha S va két qua 1 chu trinh phan bao bi dimg &
pha G1 cho dén khi ADN ton thuong duge sira chita. Do vy p53 trc ché chu ky té bao
thong qua p21 va mot s6 gen khéc 1a gen dich cia p53. Nhu vay, cac thoi gian ding chu
ky té bao nay 1a dé stra chita cac ton thuong ADN do cac yéu t6 vat 1y, hoa hoc, sinh
hoc... gdy ra, 1am cho té bao khong bi dot bién va duoc sdng sot, khong bi tién trién
thanh 4c tinh. Khi té bao dung ¢ giai doan G1 s€ tranh dugc su sao chép cac ADN ton
thuong, dimg & G2 tranh duoc viéc duy tri cac té bao co cac nhiém sic thé hu hai khong
duogc stra chita ma budc ngay vao qua trinh phan bao. p53 truc tiép tham gia vao qua
trinh sira chita nay bang cach ting sao ma mot sb protein c6 chirc ning sira chira ADN.
Néu ADN bj ton thuong va dugc stra chira thi té bao duoc phép thuc hién ndt chu trinh
ctia minh. Nhung vi mot s nguyén nhan nao d6 ma co ché sira chita bi sai 1éch, thi p53
s& dimg qua trinh phéan chia cta cac té bao dot bién va khai dong qua trinh apoptosis.
Nhu vy, mot té bao bi ton thwong ADN néu khong stra chita duoc, thi protein p53 s&
tac dong truc tiép dé dua té bao vao giai doan chét theo chuong trinh. Vi nhitng chirc
nang nay, gen TP53 dugc goi la “nguoi bao vé bo gen” [162], [163], [164].

Protein p53 cam ung cho qua trinh apoptosis: Apoptosis l1a hién twong quan trong
trong tao co quan, giit gin hang dinh s6 luong té bao va gitip pha huy cac té bao co kha
nang gy phan Gmg tu mién. Nhu vy, khi thiéu p53 hoic protein p53 bi bién ddi thi hién
tugng chét theo chuong trinh s& giam, lac nay té bao co dot bién ciing khong chét va
hién twong ting phan bao tiép tuc xay ra d6 1a co ché duy tri cac té bao c6 dot bién, khi
tich Iy thém cac dot bién & mirc 6 nhét dinh sé& hinh thanh cac té bao ung thu (co dot
bién). Gen p53 gy chét té bao thong qua yéu té anh hudng dich. Pau tién phai ké dén
1a yéu t6 Bax (Bcl-2-associated X protein). Day 1a mot protein thudc ho protein Bel-2.
Qua trinh phién mi cta gen Bax duoc kich hoat truc tiép bai ving gin két ADN cua
protein p53 [164]. Cac protein lién quan nhu DR5/KILLER (death receptor), DRAL,
Fas/CD95 (cell-death signaling receptor), PIG3 (p53-inducible gene 3), Puma (p53-
upregulated modulator of apoptosis), PIDD (p53-induced protein with death domain),
PERP (p53 apoptosis effector related to PMP-22), Apaf-1 (apoptotic protease-activating
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factor-1), Scotin, p53AIP1 (p53-regulated apoptosis-inducing protein 1) cling tham gia
vao qua trinh nay. Khi cac protein nay biéu hién qua mirc, chiing déu c6 thé dan dén qua
trinh chét té bao. p53 ¢ kha ning kich hoat qua trinh chét theo chuong trinh cua té bao
thong qua hai con dudng: con dudng ndi bao (hay con dudng ty thé) va con dudng ngoai
bao (hay con dudng thu thé gy chét). Ngoai ra, p53 ciling c6 thé truc tiép kich hoat
Apaf-1, dan dén sy chét té bao [165].

1.3.4.2. p21

Protein p21 duoc phat hién bai cac nhém khac nhau vao dau nhitng nim 1990 va
duogc goi voi nhiéu tén khac nhau 14 WAF1 (déi v6i doan 1 dugc kich hoat p53 kiéu
hoang da), CIP1 (dbi v&i protein tuwong tac CDK1) va SDI1 (dbi véi chat trc ché co
ngudn gbc tir té bao bach cau 1). p21 1a thanh vién sang lap ho Cip/Kip cta cac CKI bao
gdm p27 va p54. p21 1a trung gian lam dimg chu ky té bao theo ca phuwong thirc phu
thudc va khong phu thude p53. Ngoai ra, nhiéu nghién ctru ciing cho thay vai tro cia
p21 trong qué trinh apoptosis va diéu hoa phién mé sau khi ADN bi tén thuong [166],
[167], [168].
1.3.3.3. p38

p38 c6 bdn ddng phan da duoc xac dinh: p38a, p38p, p38y va p385. Gan day, cac
gen nay lan luot duge dat tén 1a MAPK 14 (p38a), MAPK 11 (p38f), MAPK12 (p38y)
va MAPK13 (p3838). Ca bdn dong phan nay déu déng vai trd quan trong trong viéc
truyén tin hiéu va tham gia vao nhiéu qua trinh sinh hoc nhu ting sinh va biét hoa té
bao, chuyén hoa glucose va lipid, bai tiét, Iio hoa, phan tng cing thing, apoptosis, tu
thuc bao va di chuyén té bao. Mirc d6 biéu hién ciia tng ddng phan p38 khac nhau giita
cac loai ung thu [169].

V& chtrc ning, p38 cho phép cac té bao phan tmg véi cac kich thich khac nhau,
bao gdm céc tac nhan gay ton thuong ADN, cytokin, sdc nhiét va stress oxy hoa. Ngoai
ra, p38 con anh hudng dén su tang sinh té bao, biét hoa té bao, apoptosis, qua trinh tu
thuc bao va su phat trién ctia khdi u theo cach phu thudc vao loai té bao va cac con
duong truyén tin hiéu lién quan [169].
1.3.4.4. EGFR va HER2

Ho HER gdm c6 4 thy thé 1a EGFR (erbB1 hay HER 1), HER2 (erbB2, hoic p185,
neu, con dugc goi la HER2/neu), HER3 (erbB3) va HER4 (erbB4). Chung 1a céc cac

protein gan trén mang té bao chat c6 chung cau truc va nhitng diém tuong dong vé trinh
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tu, bao gdm mién lién két phdi tir ngoai bao, mién xuyén mang va mién tyrosin kinase
ndi bao, nhung ching khac nhau & phdi tir gin vao din dén khac nhau vé chirc ning
trong té bao. Tong cong co 11 phdi tir ngoai bao cé cau tric kiéu EGF dugc bao ton ¢o
thé lién két voi cac thu thé HER, ngoai trir HER2, khong lién két truc tiép v6i bat ky
phdi tir ndo. Sau khi lién két phdi tir, cac twong tac dong va di nhi tring (homo- va
heterodimeric) giita cac thu thé HER trong cac phéi hop khac nhau tao ra qua trinh ty
phosphoryl hoa trén mién tyrosin kinase ndi bao. Qua trinh phosphoryl héa chuyén hoa
HER3 phu thudc vao mdt thanh vién khac trong ho HER, vi n6 thuong duoc biét 1a thiéu
hoat tinh tyrosin kinase. Cac gbc phosphoryl hoa ndy déng vai tro 1a noi gén két cho mot
sd protein tiép hop va gian gido (scaffold protein), kich hoat rat nhiéu con duong truyén
tin hiéu xudi dong, chang han nhu PI3K/AKT, Ras/MEK/ERK, PLCy/PKC va
JAK/STAT, diéu chinh sy séng cta té bao, tang sinh, biét hoa, van dong, chét theo
chuong trinh, sdng sot, xAm l4n, di cu, bam dinh va hinh thanh mach; nhiing con duong
nay ciing diéu hoa ting su biéu hién ctia cic gen kich hoat qua trinh chuyén d6i trung
mo biéu mo, mot qué trinh quan trong trong viée di chuyén va xam lan té bao ung thu,
dan dén di can. Hiéu luc va két qua cua cac tﬁng tin hiéu duoc kich hoat duogc xac dinh
bdi cac phdi tir cu thé, phirc hop dimeric HER va cac protein c6 lién quan dén phén tir
tyrosin phosphoryl héa & dudi C ciia thy thé HER [170], [171].

EGFR (yéu t6 tang truong biéu bi) 1a thu thé dau tién trong ho HER duoc phat
hién vao nam 1978. Nhiéu nghién ctru cho rﬁng, r6i loan con duong tin hiéu EGFR co
thé 13 mot yéu td quan trong cta qua trinh phat sinh ung thu, dong thoi 1a yéu té dan
duong cho su ting trudng ac tinh cta cac té bao ung thu. Su kich hoat cac gen tién ung
thu (proto-oncogene) ma hoa EGFR, ¢ thé gbp phan vao su chuyén dang kiéu hinh té
bao, 1am cho cac té bao ung thu ting trudng, tao thuan loi cho qua trinh phat trién cua
té bao nay. Su roi loan c6 thé do tang biéu hién EGFR trén mang té bao do nhiéu co ché
khac nhau bao gdm ting san suit cac phdi tir cia EGFR, ting hoat dong phién ma cta
gen EGFR, hién tuong khuyéch dai gen (ting s6 lwong ban sao cua gen trong nhan té
bao) EGFR hodc dot bién gen EGFR din dén tu hoat ho4 vung tyrosin kinase. Vi vay,
tang biéu hién EGFR c6 thé 1a diu 4n tién lugng quan trong trong nhiéu loai ung thu
[171], [172], [173], [174].

HER? 14 thy thé thtr hai trong ho HER nguoi duoc phat hién vao nim 1984.

HER2 mi hoéa mét thy thé tyrosin kinase xuyén mang, twong dong véi EGFR. Trai
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nguoc véi cac thanh vién khac trong ho HER, HER2 khong lién két tryc tiép vai bat ky
phdi ttr ndo da biét. Thay vao d6, viéc kich hoat cac con dudng truyén tin hiéu qua trung
gian HER2 xay ra bang qu4 trinh di nhi tring hoa véi EGFR hodc HER3 dugc kich hoat
bang phdi tir, hodc bang cach dong nhj tring héa khi n6 hién dién & nong d6 cao, ching
han nhu trong bénh ung thu. HER2 duoc kich hoat, thong qua tuong tac véd1 mot trong
cac phan tir d4 lién két voi phéi tir, s& kich hoat cac tang tin hiéu xudi dong tuong ty nhu
EGFR. Trong s tat ca cac cip ERBB, HER2/ HER3 14 chét kich hoat manh nhét tang
tin hiéu PI3K/AKT thong qua lién két tiéu don vi p85 cia PI3K véi HER3. HER2 thuong
biéu 16 trong ung thu vi1, budng tring, phdi va da day. Do vdy, HER2 1a mét diu 4n
phan tir thudng duoc dung 1am chi s6 tién lugng cing v6i EGFR trong nhiéu loai ung
thu [171], [172].
1.3.5. Mot s6 phuwong phap danh gia kha ning séng sot cia té bao ung thw
1.3.5.1. Phwong phdp khir tetrazolium
a. Phuong phap MTT (3-(4,5-dimethylthiozol-2-yl)-2,5-diphenyltetrazolium bromid)

Phuong phap nay lan dau tién dugc mo ta boi Mosmann T. trén tap chi
Immunological Methods nam 1983 [175]. Téc gia st dung mudi tetrazolium (MTT) lam
thudc thir trong phép so mau dé danh gia sy séng sot cia té bao. Khi c6 mat caa enzym
dehydrogenase trong ty thé cua té bao song, MTT ¢6 mau vang s& bi bién doi thanh
formazan c¢6 mau tim, chit nay c6 do hap thu cuc dai & bude song 570 nm. Do d6, mirc
d6 san xuat formazan tuong tng véi sd luong té bao séng sot va ty 1& nghich véi muc
d6 gay doc té bao.

Uu diém: it budc hon, sir dung it vat liéu hon.

Nhuoc diém:

+ Can ti wu hoa s6 lugng té bao nudi cay va thoi gian thir nghiém dé dat két

qua tét nhat.
+ Protein két tua va cac manh vun té bao trong giéng nudi cay c6 thé gay sai sb
thuc nghiém do anh huéng dén két qua quang hoc.

b. Phuong phap MTS (3-(4,5-dimethylthiozol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-
ulphophenyl-2H-tetrazolium)

Khi ¢c6 mat PMS (phenazin methosulphat), MTS dugc enzym dehydrogenase
trong ty thé té bao séng chuyén hoa thanh formazan mau tim, hoa tan trong méi truong

nudi cay té bao va hip thy anh sang & budc séng 490 - 500 nm trong dém FBS. Luong
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formazan tao ra duoc dinh luong bang phwong phép do quang & 490 nm. Phwong phép
nay tién loi vi chi can thém tryuc tiép chit vao méi trudng nudi cdy té bao, khong can bt
ky budc rira hay chuan bi nao khéc, giam thiéu sai sot do thao tac. Phép thir nay duoc
thuc hién theo phuong phap cua Monks A. nam 1991 [176].

Uu diém:

+ Don gian: MTS hiéu qua hon MTT va tao ra formazan hoa tan trong nudc,
khéng can hoa tan bing DMSO.

+ Do nhay cao: MTS tao ra san pham formazan sim mau hon nén pham vi gié
tri d6 hap thu nhay hon va chinh xac hon ciing nhu dé dang danh gia két qua
duong tinh hon.

+ Thoi gian thuc hién nhanh: Chi can 2-3 gio cho phan ¢ng, trong khi MTT
can 4 gio.

+ Do lap lai tét: Két qua 6n dinh va dang tin cay.

Nhuoc diém:

+ Chi phi cao hon: Thudc thir MTS dét hon so véi MTT.
¢. Phuong phdap XTT (2,3-bis-(2-methoxy-4-nitro-5-sulfophenyl)-2H-tetrazolium 5-
carboxanid)

Céc xét nghiém do mau phan tich sb luong té bao séng bang cach phan tach mudi
tetrazolium trong moi trudng nudi cay. K thuat nay khong yéu cau rira hay thu hoach
té bao va toan bd qua trinh, tir nudi cay vi mo dén phan tich dir liéu bang dau doc ELISA,
dugc thuc hién trong cing mot dia vi moé [177]. Té bao trong dia 96 giéng duoc 0 véi
hon hop XTT tur 2 dén 20 gi0. Sau giai doan 1, formazan tao thanh dugc dinh luong
bang may quang pho ELISA. Khong gidng nhu MTT, san pham phan tach cia XTT hoa
tan trong nudc nén khong can budc hoa tan. Mudi tetrazolium dugc phéan cat thanh
formazan nho hé thong succinat-tetrazolium reductase (EC 1.3.99.1) thudc chudi ho hip
ctia ty thé va chi hoat dong trong cac té bio nguyén ven vé mit trao doi chat. Qua trinh
khir sinh hoc nay lién quan dén viéc san xuat NAD(P)H thong qua qué trinh dudng phan,
do d6, lugng formazan hinh thanh twong quan truc tiép véi s6 luong té bao c6 hoat dong
trao doi chat trong moi truong nudi cay.

Phuong phép nay c6 mét sé wu diém:

+ An toan va dé thuc hién: Loai bo nhu cau sir dung cac dong vi phong xa, cac

budc rira va thude thir b sung.
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+ Chinh xac: P9 hap thy thu dugc twong quan chat ché véi s6 lugng té bao.

+ Nhay cam: C6 thé phat hién duoc sb lugng té bao thap.

+ Nhanh chéng: X Iy s6 lwong 16n mau bang dau doc ELISA nhiéu giéng.

d. Phuong phap WST-1 (4]3-(4-iodophenyl)-2-(4-nitrophenyl)-2H-tetrazolio]-1-3-
benzen disulfonat)

Phuong phap WST-1 ciing c6 nguyén tic twong ty nhu cac phuong phap trén
[178]. Thudc thir ting sinh té bao WST-1 dugc thiét ké dé dinh lugng quang phd, khong
phong xa vé sy tang sinh, ting truéng, kha ning sdng sét va d6 nhay hoa hoc cia té bao
trong cac quan thé té bao st dung dia 96 giéng. N6 c6 thé dugc st dung dé:

+ Do luong mire do tang sinh té bao nham dap wng Véi cac yéu td tang truong,

cytokin va chat dinh dudng.

+ Dénh gia hiéu qua cua cac khang thé e ché su tiang truong va cac chat trung
gian sinh ly.

+ Phan tich doc tinh té bao va tac dung trc ché cua cac hop chat, chang han nhu
thudc chéng ung thu va cac chat hda hoc khéc.

1.3.5.2. Phwong phap nhuém sulforhodamin B (SRB)

Phép thu tién hanh x4c dinh ham luong protein té bao téng s6 dua vao mat do
quang hoc (OD — Optical Density) do dugc khi thanh phan protein cta té bao duoc
nhudm bﬁng Sulforhodamin B (SRB). Gia tri OD may do dugc ti 1¢ thuan voi luong
SRB gin v&i phan tir protein, do d6 luong té bao cang nhiéu (lugng protein cang nhiéu)
thi gia tri OD cang 16n [179].

Uu diém:

+ Vi té bao di duge ¢d dinh, nén nhudém SRB it bi anh hudng boi cac hop chat

khac va c6 thé bao quan trong thoi gian dai.

+ Dung dich SRB hoa tan véi Tris-base ciing 6n dinh trong thoi gian dai, do do
cac dia nudi cy té bao 96 giéng ¢ cac thoi diém khac nhau c6 thé duoc phan
tich dong thoi.

Nhuoc diém:

+ Tha nghiém SRB chu yéu duoc 4p dung trong sang loc thii cong hodc ban tur
dong do nhiéu budc rira va sdy kho, khong thé tu dong hoa.

+ Quy trinh thyc hi¢n phuec tap.
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1.3.5.3. Cac phwong phap khac
a. Thu nghiém khwr resazurin

Céc cong thirc khac nhau cua resazurin ngay cang pho bién dé dénh gia tinh trang
song sot cua té bao trong qua trinh sang loc thudc. Mot san pham thwong mai ndi tiéng,
Alamar Blue, chtra resazurin va ¢ thé bao gdm mot hdn hop cac mudi 6n dinh dé giam
thiéu su thay ddi mau nén tu nhién khi khong co té bao. Cac thu nghiém resazurin dua
trén viéc té bao séng khir chit nhudm xanh bi oxy hoa thanh san pham huynh quang
mau hong resorufin. Thir nghiém ndy ciing c6 thé duoc theo ddi bang do hp thu, mic
du d6 nhay c6 thé gidm nhe. Viéc khir resazurin dugc thyc hién boi enzym reductase
hoic diaphorase tir ty thé va bao twong [180].

PrestoBlue 1 mot chat do mau dua trén resazurin duoc st dung gﬁn day, co tinh
linh hoat cao vi két qua thir nghiém c6 thé quan sat bang mét thudong, do bang do hap
thu hoac doc tin hiéu huynh quang cua san phém resorufin da khir. PrestoBlue 1a mot
phuong phép nhanh chong va truc tiép dé do kha niang sdng sot cia té bao, v6i thoi gian
Ui chi khoang 10 phut. Phuong phap nay rat nhay, c6 thé phat hién toi da 12 té bao trén
mdi giéng. Tuy nhién, thoi gian dé mau phat trién sau khi thém PrestoBlue vao té bao
phu thude vao tdc d6 trao d6i cht cua cac vi khuan va dong té bao khéac nhau dugc thu
nghiém [180].

b. Thur nghiém phat quang sinh hoc ATP

Phuong phép do néng dd6 ATP trong té bao in vitro duoc sir dung rong rai nhu
mét chi sb dang tin cay dé xac dinh sb lugng té bao hién dién. Céc té bao nhan chuin
khi phat trién trong moi trudng nudi ciy sé duy tri mic ATP 6n dinh dé dam bao can
bang noi moi. Khi té bao chét, chiing mét kha ning san xuat ATP va enzym ATPase ndi
sinh s& phan huy lugng ATP con lai. Phuong phap phd bién nhéat dé do ATP dya trén
kha nang cua enzym luciferase tao ra tin hi¢u phat quang. Pay dugc coi 1a xét nghi¢m
nhay nhat trén vi dia dé phat hién cac té bao sdng dang phat trién trong méi trudng nudi
cdy, vi nd co thé phat hién duoc it hon 10 té bao trén mdi giéng, chii yéu do mirc do phat

quang nén thip trong cac mau sinh hoc [180].
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CHUONG 2: POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU
2.1.1. Nguyeén li¢u nghién ciu

Dugc liéu dung trong nghién cttu hda hoc 1a than ré va phan trén mat dat cua cay
Nghé ding dugc thu hai tai x3 Minh Lap, huyén Dong Hy, tinh Thai Nguyén vao thang
08 nam 2020 (Hinh 2.1). Mau nghién ciru da duoc ThS. Nguyén Quynh Nga va ThsS.
Nguyén Vian Hiéu - Trung tdm Tai nguyén Duoc liéu, Vién Dugc liéu giam dinh tén
khoa hoc la Curcuma zedoaroides Chaveer. & Tanee, ho Gurng (Zingiberaceae) (Phu
luc 4). Tiéu ban mau dugc luu tai Phong Tiéu ban - Trung tdm Tai nguyén Duoc liéu,
Vién Duoc lidu (s6 hiéu mau DL-120820).

T oy | " - ' \ X -

I\

Than gia

b. Phan trén miit dat

Hinh 2.1. Nghé ding (Curcuma zedoaroides Chaveer. & Tanee)
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2.1.1.1. Mdu nghién cizu héa hoc

+

Duoc liéu tuoi dung dé nghién ctu tinh dau: Than ré, than gia va 1a Nghé déng.
Duoc liéu duoc lam sach, loai bo nhitng bd phan bi hu hong, sau d6 duoc phoi
trong bong ram 1 ngay va tién hanh xac dinh d6 4m, chung cét va phan tich thanh
phan tinh dau.

Duoc liéu khd dung trong chiét xuét, phan I1ap va dinh luong: Than ré (R) va phan
trén mat dat (14 va than gia, AP) caa Nghé ding. DBéi véi dinh lugng, mau thu
duogc st dung trong tham dinh phuong phap 13 mau than ré.

Cao phan doan n-hexan cua than ré (RH) va phan trén mat dat (APH) caa Nghé
dang sir dung trong phan tich thanh phan dé bay hoi bang GC-MS dugc diéu ché
theo muc 2.3.1.2.

2.1.1.2. Mdu nghién cizu hoat tinh khdng ung thw

_l_

+

_l_

Mau Nghé ding dung trong nghién ctru hoat tinh khang ung thu bao gom:

Tinh dau than ré (EOR) va tinh dau 14 (EOL).

Cao chiét than r& va phan trén mat dat: Cac cao toan phan EtOH 70% (RT va
APT) va cao phan doan cua cao toan phan [cao n-hexan (RH va APH), EtOAc
(RE va APE) va cao nuéc (RW va APW)] dugc diéu ché theo phuong phéap &
muc 2.3.1.3.

Mot s6 hop chat phan lap duoc tir Nghé dang.

2.1.2. Thudc thir, hoa chat, dung méi va dong té bao

* Nghién ciru héa hoc:

>

Phan tich tinh dau va sdc ky khi ghép néi khéi phé (GC-MS): Nuéc cat, n-
hexan, dichloromethan (DCM) va Na>.SO4 (Merck, Buc).

Chiét xudt, phan ldp va xdc dinh cdu tric:

Dung méi dung trong chiét xuat, phan Iap: EtOH, methanol (MeOH), n-hexan,
EtOAc, DCM va aceton cdng nghiép dugc chung cit lai trudc khi dung.

Dung moéi do phd: CDCls (Cambridge Isotope Laboratories, Inc., M¥).

Dung dich H2S04 10% trong EtOH 96% (Xilong, Trung Quéc).

Silica gel pha thuong (cd hat 0,040 - 0,063 mm, Merck, Ptc) va silica gel pha
dao YMC RP-Cgg (c& hat 30 - 50 um, Fuji Silysia Chemical Ltd., Nhat).

Ban mong trang san DC-Alufolien 60 Fass (silica gel, 0,25 mm, Merck, Bic) va
ban mong pha ddao RP-18 Fzs4 (0,25 mm, Merck, Buc).
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» Dinh lwong:

+

+

+

+

Chat dbi chiéu: (1R,4S,5S,10R)-Zedoarondiol (R2) va curdion (AP1) duoc phan
lap tir Nghé dang. Do tinh khiét caa cac chat déu dat trén 95,0% (kiém tra bang
phuong phap HPLC, tinh theo phan trim dién tich pic va theo phwong phap muc
2.3.1.5) (Phu luc 8).

Cac dung méi dung cho sic ky 16ng hiéu ning cao: MeOH va acetonitril (ACN)
(Merck, buc).

Céac dung méi dung dé xir Iy mau: MeOH va EtOH (Xilong, Trung Qudc).

Nudc cit sir dung 14 nude cat hai lan da duoc deion hoa.

+ Nghién ciru hoat tinh khang ung thu:

+

Cac hoa chat: 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromid
(MTT), acid trichloroacetic (TCA), Tris base, Tris-HCI, sulforhodamin B (SRB),
acid acetic, natri dodecyl sulfat (SDS), glycerol, ellipticin va doxorubicin cua
héng Sigma-Aldrich (St. Louis, Missouri, My).

Moi truong nudi cay té bao: DMEM (Dulbecco’s modified eagle medium), huyét
thanh phéi bo (FBS), penicillin/streptomycin, dung dich dém phosphat (PBS),
dimethyl sulfoxid (DMSOQO), trypsin-ethylendiamintetraacetic acid (Trypsin-
EDTA) 0,05% duoc mua tr Gibco BRL (Biosciences Research Laboratories)
(Grand Island, New York, My).

Khéang thé khang p53 (#9282), p21 (#2947), p38 (#9212), pp38 (#62979), Bax
(#2772), p-actin (#A2228) cua hang Sigma-Aldrich (St. Louis, Missouri, M¥);
khang thé chuot thir cap thir cap lién hop HRP cua hang Cell Signaling
Technology (Danvers, Massachusetts, My).

ELISA kit (Cayman Chemical, Ann Arbor, Michigan, My); kit dinh lwgng
protein BCA (Pierce Biotechnology, Rockford, Illinois, My); ECL (Ultra-
sensitive enhanced chemiluminescent) kit (cat. 34095, Pierce West Femto,
Thermo Fisher Scientific, My).

Céc dong té bao do Trung tdm luu trir té bao My (ATCC, Rockville, Maryland,
M) cung cap:

- A549: Dong té bao ung thu phéi & ngudi (human lung carcinoma cell line)

- MCF-7: Dong té bao ung thu vi ¢ nguoi (human breast carcinoma cell line)
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- HepG2: Dong té bao ung thu gan ¢ ngudi (human hepatocellular carcinoma
cell line)

- HT-29: Dong té bao ung thu rudt két & nguoi (human colon adenocarcinoma
cell line)

- MDA-MB-231: Dong té bao ung thu va & ngudi (human breast carcinoma
cell line)

- K562: Dong té bao ung thu bach cau man tinh ¢ nguoi (human chronic
myelogenous leukemia cell line)

- HL-60: Dong té bao ung thu bach ciu cip & nguoi (human leukemia cell line)

- MB49: Dong té bao ung thu bang quang ¢ chudt (mouse bladder carcinoma
cell line)

- JB6-C141: Dong té bao ung thu biéu bi da & chudt (mouse skin epidermal cell

line).

2.1.3. Dung cu, may moc va thiét bj nghién cieu

+ Nghién cizu hoa hoc:

_l_

May cét quay Rotavapor R-220 Pro 20L, Rotavapor R-124 va Rotavapor R-220
(Buchi, Flawil, Thuy S¥).

Tua sdy Binder FD 115 (Tuttlingen, Btic) va Memmert UF110 (Schwabach, Bic).
Can k¥ thuat dién tr (Ohaus, Parsippany, New Jersey, Hoa Ky) d6 chinh xac 0,01
g; can phéan tich Precisa XT 220A (Precisa, Zurich, Thuy Sy), d6 chinh xac
0,0001 g; c&n phén tich (Mettler Toledo, Gieflen, Burc), d6 chinh xac 0,00001 g;
can phan tich (Mettler Toledo, GieBen, Btrc), @6 chinh xac 0,0001 g; can xac dinh
d6 am Sartorius MA — 45 (Sartorius, Gétingen, Drc).

bén tr ngoai VL-6.LC hai budc song 254 nm va 365 nm (Vilber, Marne-la-
Vallée, Phap).

May do phd cong huong tir hat nhan (NMR): may Bruker AM 500 va 600 FT-
NMR Spectrometer (Karlsruhe, Btic), chat noi chuan Ia tetramethyl silan (TMS).
Pho khéi lugng ion héa phun mu dién tir (ESI-MS) dugc do trén hé thong sac ky
long hiéu nang cao két ndi vai 2 lan khoi phd LC-MS/MS va detector DAD
(Shimadzu, Kyoto, Nhat Ban).

May quang pho ludng sac tron (Circular Dichroism, CD, Chirascan, Applied
Photophysics, Anh).
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Hé thong sic ky khi khdi phd duoc thuc hién trén may GC (7890B GC) két hop
vé6i Detector chon loc khdi phd (5977B MSD). Cot GC dugc st dung 1a HP-5MS
UI (30 m x 0,25 mm id x d6 day mang 0,25 um, Agilent Technologies, Santa
Clara, California, M¥).

May sic ky long hiéu ning cao (HPLC) Shimadzu bao gdm: Bom LC-20AD,
detector SPD-M20A, hé thdng tiém mau tu dong SIL-20A HT, bo phan 6n nhiét
CTO-10AS cua Shimadzu, phin mém diéu khién Labsolution. Cot sic ky Cis cua
hang Agilent, kich thudc cot 250 x 4,6 mm, kich thudc hat 5 um.

May do géc quay cuc [a]o: MCP-100 Polarimeter (Anton Paar, Melbourne, Uc).
May ly tdm (Hettich Zentrifugen, Universal — 320, Tuttlingen, Dtrc).

B6 dung cu dinh luong tinh dau theo duge dién Viét Nam V.

Bo chiét hoi luu.

Mang loc PTFE Syringe Filter 0,22 uM (Satorius, Gottingen, Buc).

Cac dung cu thay tinh dung trong phong thi nghiém nhu: Cot sic ky, binh gan,

binh nén, phéu loc, gidy loc, cbc cd mo, dng nghiém, dng dong, pipet,...

Nghién ciru hogt tinh khdng ung thu:

+

_l_

Dia 96 giéng nhua (Corning, New York, M¥).

May ELISA Plate Reader (Muclecular Devices Co., Menlo Park, California, My
va BioTek Instruments, Inc., Winooski, Vermont, M¥).

Kinh hién vi nguoc Axiovert 40 CFL (Carl Zeiss, Oberkochen, Pirc).

Budng dém té bao (Fisher Scientific, Pittsburgh, Pennsylvania, Hoa ky).

May quang pho BioTek (BioTek Instruments, Inc., Winooski, Vermont, My),
Varioskan (Thermo Fisher Scientific, Waltham, Massachusetts, My).

May chup anh gel Western blot (ChemiDoc Imaging Systems, Bio-Rad
Laboratories, Hercules, California, M¥).

Ta 4m CO; (Binder, Tuttlingen, Pwc), ti lanh sau -80°C (Thermo Fisher
Scientific, Waltham, Massachusetts, MY).

Mot s6 trang thiét bi, dung cu khac nhu binh nito 16ng, may do pH, pipet,
eppendorf...
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2.2. NOI DUNG NGHIEN CcUU
2.2.1. Ni dung nghién citu vé thanh phan hoé hoc
+ Chung cat tinh ddu va xac dinh thanh phan hoa hoc cta tinh dau tir cac bd phan
than r&, than gia va l4 cdy Nghé ding.
+ Chiét xuat, phan 1ap va xéac dinh cdu tric héa hoc ciia mot s6 hop chat tir than ré
va phan trén mat dat cdy Nghé déng.
+ Xéc dinh mét s thanh phan bay hoi c¢6 trong cao n-hexan bing phwong phap
GC-MS.
+ Dinh luvong mot sé hop chat chinh va tiém ning trong than ré va phan trén mat
dat cidy Nghé dang.
2.2.2. Néi dung nghién ciu vé hoat tinh khang ung thw
+ Daénh gia hoat tinh gy doc té bao in vitro trén mot sé dong té bao ung thur (A549,
MCF-7, HepG2, HT-29, MB49, JB6-C141, K562, MDA-MB-231 va HL-60)
cta tinh dau, cao chiét (cao toan phan va cao phan doan) va mot sd hop chat
phan 1ap duoc tir Nghé dang.
+ Nghién ctru trén mot s dich phan tir (p53, p21, p38, pp38 va Bax) cua cac hop
chét tiém ning.
+ M0 phong twong tac phén tir, nghién ciru mdi twong quan cdu trac va hoat tinh
khang ung thu cta hop chét tiém ning.

Luan an duoc thiét ké thuc hién theo so dd sau:
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Nghé ding Giam dinh
(C. zedoaroides) tén khoa hoc

Xac dinh thanh phan Panh gia hoat tinh
héa hoc khiang ung thu
\ \ \I’

Fa s " o hiét xua an pha ing loc hoat tinh giy dd
Chung cét tinh diu C 1e’E xuat ca? toan phan San;g ‘oc oat tin ) gay doc

va cao phan doan té bao ung thu in vitro

N . \ \ .

Xéc dinh thanh phan Phan lap va xac dinh cau Nghién ctru trén mét so6

hoa hoc triic cac hop chat dich phén tir
h 4 . A4
X4c dinh thanh phan hoa Mad phong tuong tac phin
hoc ctia cao n-hexan t/ EGFR va HER2
Pinh lugng chat chinh
va tiém ning

Hinh 2.2. So' d6 thiét ké nghién ciru
2.3. PHUONG PHAP NGHIEN CUU
2.3.1. Phuwong phap nghién ciru thanh phan héa hoc
2.3.1.1. Phwong phdp xdc dinh ham lwong va thanh phan tinh diu
a) Xdc dinh ham lwong tinh dau

Tinh dau trong duoc liéu dugc dinh luong bang phuong phéap cit kéo hoi nuge
theo Phu luc 12.7 cua Duoc dién Viét Nam V [181]. B6 dung cu cit tinh dau 1a bo cét
Clevenger, nhanh chung cét tinh diu 10 mL ¢6 chia vach d&én 0,1 mL.

Tién hanh:

- Can dugc liéu sau d6 cho vao binh ciu va thém nuéc vao binh véi ti 16 duoc
liéu/nude la 1:7 g/mL.

- Lap dat bo dung cu vai gia va bép rdi tién hanh cat dén khi lugng tinh dau thu
duoc ¢ bo phan himg khong ting 1én nita (khoang 3 gid) thi ding cat, doc thé tich tinh
dau.

-Tinh dau dugc lam khan bing Na2SO4 va bao quan trong ti lanh (4°C) cho dén
khi phan tich.

- D6 am cua duoc liéu dugc xac dinh bing phwong phap siy theo Phu luc 9.6 cua
Duoc dién Viét Nam V [182].
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- b0 lap lai: 3 lan.
- Ham luong tinh dau (% thé tich/khéi lwong) duoc tinh theo cong thic:

H (%) — LOA}
M. (100 — X)
Trong do:
H: Ham luong tinh dau (%) V: Thé tich tinh dau cat duoc (mL)

M: Khéi lugng dugc liéu dem cat (g) X: Do am cua dugc lidu (%)

b) Xdc dinh thanh phan cua tinh dau

Sic ky khi ghép ndi khdi phd gdom co thiét bi sic ky khi (GC) két ndi vai detector
khoi pho (MS). Mau sau khi dugc tach trén cot phan tich caa thiét bi sac ky khi s& dugc
detector khdi phd nhan biét. Hién nay phuong phap nay dugc ap dung pho bién dé dinh
tinh (dya vao chi so luu giit (RI) va dua vao cac manh khoi pho) va dinh luong (dua vao
phan tram dién tich pic) cac thanh phan dé bay hoi [183].

Hé thdng may sic ky GC-MS:

+ Thiét bi GC: Agilent GC 7890B.

+ Thiét bi MS: Agilent MSD 5977B.

+ Cot GC: HP-5MS Ul (30 m x 0,25 mm % 0,25 pum i.d., Aligent Technologies).

+ Khi mang duoc str dung 1a Heli, téc 6 1,0 mL/phut.

+ Thé tich tiém mau 1,0 uL, chia dong 25:1.

Tién hanh:

+ Pha lodng vi DCM, ty 18 thé tich tinh dau/dung méi 1a 1/100 (V/v).

+ Khoi dong hé théng GC-MS.

+ Chuong trinh nhiét dugc thiét 1ap nhu sau: Ban dau, nhiét d6 10 GC duoc gifr
& 60°C trong 1 phut, sau d6 tang 1én 240°C vai toc do 4°C/phut, cudi cung gitr nhiét do
6 240°C trong 4 phut.

+ Diéu kién phd khdi MS: Dong dién ion hoa 70 eV, dai pho khéi tir 50 - 550
m/z, tbc d6 2 1an quét/giay.

+ Cac thanh phﬁn hoa hoc c6 trong mau tinh dau duoc x4ac dinh dua trén viéc so
sanh ph6 khoi va RI ctia chiing véi ngan hang dir liéu NIST17 va sach Adams [184].

+ Chi s6 luwu giit, hay con goi 1a hé sé luu cta cac thanh phan duoc x4c dinh boi
diy dong dang n-alkan (C7 — Cao, merck) trong cting diéu kién phan tich véi mau nghién

cuu. Chi s0 luu gilr ctia mdt cau tir X dugc tinh theo cong thirc sau:
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(N — n) X (logRTx — logRT,)
logRTy — logRT,

RI=100><[n+

Trong do:

+ RT: Thoi gian luu ctia hop chét twong tng.

+ N: S6 nguyén tir carbon trong phén tir alkan 16n.

+ n: S6 nguyén tir carbon trong phén tir alkan bé.

Ham luong ctia mdi ciu tir duge tinh theo cong thirc sau:

n

PO%) =3¢

x 100

Trong do:

+ P: Ham luong cta cau tir n (%).

+ Sp: Dién tich pic ctia cdu tir n.

+ Si: Dién tich pic cia cac thanh phan c6 trong tinh dau.
2.3.1.2. Phwong phap chiét xudt, phan lap va xdc dinh céu tric ciia cdc hop chit

< Chiét xudt:

- Tao €ao chiét toan phcfn: Duoc lidu duoc chiét ngam ¢ nhiét o phong véi EtOH
70% (3 ngay/lan x 3 1an), thu duoc dich chiét toan phan. Cét thu hdi dung moi dudi ap
suat giam, thu dugc cao EtOH 70% [185].

- Tao cdc €ao chiét phdn doan: Phan tan cao EtOH 70% trong nudc, tién hanh
chiét 16ng - 16ng 1an lugt véi cac dung méi hitu co ¢6 dd phan cuc ting dan 1a n-hexan
va EtOAc. Cat thu hdi dung méi dudi ap suit giam lan luot thu duoc cao phan doan
twong Gng: cao n-hexan, cao EtOAc va cao nude [185].

% Phan Idp va tinh ché:

Phén lap cac hop chit bang sic ky cot v6i cac chat nhdi cot khac nhau (silica gel
va RP-Cis) va cac hé dung méi rira giai khac nhau; theo ddi phan doan bang sic ky 16p
mong (TLC) két hop soi UV & hai budc song 254 va 365 nm hodc dung thude thtr (dung
dich H,SO4 10% trong EtOH 96%); kiém tra do tinh khiét bang TLC hodc phd cong
hudng tr hat nhan (NMR) [186].

% Xdc dinh cdu triic:

CAu tric hda hoc cua cac hop chat phan 1ap duoc xac dinh dua trén cac dix lidu
phd nhu phé khéi lugng (MS), phd NMR (*H-NMR, C-NMR, HMBC, HSQC, COSY
va NOESY) va phd CD dong thoi két hop so sanh vai tai liéu tham khao [187], [188].
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2.3.1.3. Phwong phap xdc dinh cdc thanh phin bay hoi trong cao n-hexan

Cac thanh phan bay hoi trong cao n-hexan cua than r& (RH) va phan trén mat
dat (APH) Nghé dang duogc xac dinh bang phuong phap GC-MS [189], [190] twong tur
nhu phuong phap trong muc 2.3.1.1 v6i mot sb thay d6i nhé nhu sau:

+ Xtr ly miu: Cao chiét dugc hoa tan trong n-hexan (Merk, Dtic), sau d6 tién
hanh loc qua gidy loc thu duoc dich chiét n-hexan da loai tap thd. Dich chiét nay duogc
loai dung moi dudi ap suat giam thu dugc can n-hexan. Hoa tan can bang dung méi n-
hexan (Merk, Btc) (ty 16 1:1, mg/mL), sau d6 loc qua mang loc 0,22 pM dé thu duoc
dung dich phan tich c6 ndng d6 1000 ppm.

+ Tdc d6 cua dong khi mang (Heli) 1a 1,2 mL/phdit.

+ Cai dit chuong trinh nhiét d6 nhu sau: Ban dau, nhiét do 10 GC duoc giit &
80°C trong 1 phut, sau d6 tang 1én 300°C vdi toc do 20°C/phut, cudi cung giir nhiét do
& 300°C trong 15 phat.
2.3.1.4. Phwong phap dinh lwong mét sé hop chit trong thén ré va phén trén mdt dit
a. Chuan bi cdc dung dich mau

- Dung dich (1R,4S,5S,10R)-zedoarondiol 1 mg/mL: can chinh xac khoang 5 mg
chat d6i chiéu (1R,4S,5S,10R)-zedoarondiol, hoa tan va dinh mirc trong binh dinh mtc
5 ml bang MeOH.

- Dung dich curdion 1 mg/mL: chuan bi tuong tu nhu dung dich ddi chiéu
(1R,4S,5S,10R)-zedoarondiol.

- Dung dich héon hop chat déi chiéu: tir dung dich d6i chiéu c6 ndong d6 1 mg/mL
trén, tién hanh pha loang thanh diy dung dich hdn hop chat ddi chiéu c6 nong d6 cua
(1R,4S,5S,10R)-zedoarondiol tr 2,32 — 297,50 pug/mL va curdion tr 4,30 — 550,00
ng/mL. Cac dung dich dbi chiéu nay dugc bao quan & nhiét do 4°C, str dung 6n dinh
trong 01 thang.

- Dung dich mdu thir: Can chinh x4c khoang 1 g bot mau thir (43 xac dinh do 4m)
vao binh tam giac dung tich 100 mL; thém 50 mL MeOH, sau d6 tién hanh chiét siéu
am trong 30 phut. D& yén 10 phut, loc dich chiét vao binh dinh mirc 50 mL, b6 sung dén
vach mirc bang MeOH, lic déu, thu dugce dung dich miu thir. Dung dich nay dugc loc

qua mang 0,45 pm thu dugc mau thir dung cho phan tich HPLC [191].
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b. Piéu kién phan tich HPLC-DAD [191]

Cot: Cot sic ky Cis cua hing Agilent, kich thude cot 250 x 4,6 mm, kich thude
hat 5 pm.

Detector: DAD quan st ¢ budc séng 214 nm d6i véi curdion va bude song 254
nm db6i véi (1R,4S,5S,10R)-zedoarondiol.

Pha dong: ACN va nudc.

Téc d6 dong: 0,8 mL/phut.

Thé tich tiém: 10 pL.

Chuong trinh rtra giai:

Thaoi gian (phut) ACN (%) Nude (%)
0-20 5-47 95-53
20-30 47 53
30-40 47 - 60 53-40
40 - 55 60 - 90 40 - 10
55-65 90 - 100 10-0

c. Tham dinh phwong phdp dinh lwong HPLC-DAD

Tién hanh tham dinh phuong phéap dinh luong (1R,4S,5S,10R)-zedoarondiol va
curdion trong dugc liéu Nghé dang bang HPLC-DAD theo hudng dan cua ICH [192] va
¢ tham chiéu theo AOAC [193], gdm cac danh gia vé: d6 ddc hiéu, duong chuan, tinh
thich hop cua h¢ théng, gi61 han phat hi¢n, gidi han dinh luong, dg 1dp lai va d¢ dung.
d. Tinh két qua

Ham luong (1R,4S,5S,10R)-zedoarondiol va curdion trong mau thir dugc tinh

toan theo cong thirc:

(o = CXVX100xP
(0)_m><106><(100—B)

Trong do:

X (%): Ham lugng cua chat phan tich ¢6 trong mau thir.

C: Nong d6 cuia chét phén tich c6 trong dung dich mau thtr tinh tir phwong trinh
duong chuan (ug/mL).

V: Thé tich dung méi dung dé chiét mau (mL).

m: Khéi lwong mau thir (g).

B: D6 4m cua mau thir (%).
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P: D6 tinh khiét ctia cac chat d6i chiéu (%).
2.3.2. Phwong phap nghién ctru hoat tinh khang ung thw
2.3.2.1. Phwong phdp ddinh gid hoat tinh gy djc té bao trén mgt sé dong té bao ung
thw in vitro

Theo Vién Ung thu Quéc gia Hoa Ky (National Cancer Institute — NCI), phuong
phap thir do doc té bao in vitro duoc xac nhan 1a phép thir d6 doc té bao chuin nham
sang loc, phat hién cac chat c6 kha nang kim ham sy phat trién hodc diét t& bao ung thu
& diéu kién in vitro. Do d6, hoat tinh gay doc té ung thu in vitro cua tinh dau, cac cao
chiét va cac hop chat phan lap tir Nghé déng duoc thuc hién bang phuong phap MTT va
SRB. Phuong phap sir dung va quy trinh tién hanh c6 su khac nhau, tly thudc vao diéu
Kién cua tirng phong thi nghiém.

Nguyén tic cia phwong phap MTT: Phuong phap nay s dung mudi
tetrazolium (MTT) lam thudc thtr trong phép so mau dé danh gia su séng sot va kha
nang phat trién cua té bao. Vong tetrazolium cua thudc thir bom chit vao ti thé cia té
bao hoat dong. Dudi tic dung ciia enzym dehydrogenase trong té bao, mau vang cia
MTT bién d6i thanh mau tim formazan, chét nay co6 do hép thu cuc dai 6 budc séng 570
nm. Khi c6 mit chat gay doc té bao, té bao chét khong thé phan cit MTT; do d6, mirc
d6 san xuat formazan tuong tng véi sd lugng té bao séng sot va ty 1& nghich véi muc

d6 gay doc té bao [175] (Hinh 2.3).
=
A(LN NADH NAD* \%N

S
N-N / HN—N
S ~ Y
©/ B;‘N Enzym dehydrogenase N=N

MTT Formazan

Hinh 2.3. Phan rng nhudm mau té bao song bang phwong phap MTT

Nguyén tic ciia phwong phap SRB: Phép thir nay duoc thuc hién theo phuong
phap cua Skekan P. va cong sy (1990) [179], nhim xac dinh ham luong protein té bao
téng s6 dua trén mat do quang hoc (OD) do duogc sau khi protein té bao dugc nhudm
bang SRB. SRB 1a mot thudc nhudm tich dién am, lién két tinh dién véi cac phan tich
dién duong cua protein trong té bao. Khi nhuém, SRB pha v& mang té bao, nhung céc

manh v& khong bi nhudém, do d6 khong anh huéng dén két qua thir nghiém. Phuong
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phép SRB dua trén sy lién két tinh dién va su phu thudc vao pH cua cac du luong acid
amin trong protein. Dudi méi trudng acid yéu, SRB lién két voi cac du luong acid amin
trén protein trong cac té bao da duoc cb dinh bang acid trichloroacetic. Sau d6, dung
Tris-base dé hoa tan va do mat do quang. Gia tri OD ty I¢ thuan voi luong SRB gén vao
protein, tirc 13 luong té bao cang nhiéu (protein cang nhiéu) thi gia tri OD cang cao

(Hinh 2.4).

Protein té béé)‘:v‘ Rura
Sulforhodamine B (SRB) Te bao song Do hap thu: 540 nm

Hinh 2.4. Phan &ng nhuém mau té bao séng biang phwong phap SRB
a. Poi véi cac cao chiét va chat tinh khiét phan 1ap tir than ré

Mdu nghién cizu: Cao toan phan EtOH 70% (RT), c4c cao phan doan cta cao
toan phan (cao n-hexan - RH, EtOAc - RE va nuéc - RW) va céc hop chat (R1 - R9,
R11 va R12) phan lap tir than ré Nghé dang duoc dénh gia hoat tinh gay doc té bao ung
thu in vitro bang phuong phap MTT tai Khoa Vi sinh hoc, Mién dich hoc va
Glycobiology, Vién Xét nghiém Y khoa, Pai hoc Lund, Thuy Dién véi quy trinh nhu
sau:

Nubi cdy té bao ung thuw: Céc té bao ung thu (A549, MCF-7, HepG2, MDA-
MB-231, HT-29, HL-60, K562, MB49 va JB6-C141) duoc nudi ciy trong dia 96 giéng
(mat do té bao khoang 1 x 10* té bao/giéng) trong moi trudong DMEM ¢6 bo sung huyét
thanh thai bo FBS 10%, 100 don vi/mL penicillin va streptomycin 100 ug/mL trong ta
am & diéu kién 37°C trong 5% C02/95% khong khi trong 24 gio.

Chudn bi mdu:

Cac mau thtr dugce hoa tan bang DMSO 100% va lic vortex & toc do 300 - 500
rpm trong 1 - 2 phit cho dén khi dich dong déu. Cac mau thir tiép tuc duoc pha loing
bang méi truong nudi cay té bao (khéng c6 FBS) thanh diy ndng d6 thich hop tir cao

xudng thap:
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+ P6i véi thr nghiém sang loc chuyén sau trén 8 dong té bao (A549, MCF-7,
HepG2, MDA-MB-231, HT-29, K562, MB49 va JB6-C141) nong d6 cta cao chiét la
50, 30, 10, 3va 1 pg/mL.

+ D6i v6i thir nghiém sang loc trén 5 dong té bao (A549, MCF-7, HepG2, MDA-
MB-231 va HL-60) ndng d6 ctia chat tinh khiét 12 50, 30, 10, 3 va 1 uM.

+ Doxorubicin dugc st dung 1a chat déi chimg dwong véi nong do 200, 100, 50
va 10 nM ddi voi A549; 10, 8, 5 va 3 uM dbi véi MCF-7 va MDA-MB-231; 1, 0,5, 0,25
va 0,1 uM déi v6i HepG2; 14, 10, 3 va 1 d6i voi HT29; 0,1, 0,08, 0,05 va 0,03 uM ddi
v6i HL-60; 10, 8, 4 va 2 uM dbi véi K562; 10, 3, 1 va 0,3 pM dbi voi MB49 va 2, 1,5,
1 va 0,5 uM dbi voi JB6-C141.

Tién hanh: Sau khi pha lodng cac méu thtr, thém 10 pL mau vao mdi giéng cua
dia thi nghiém. Piéu chinh mat do té bao cho phu hop, rdi thém 190 pL té bao vao cac
giéng cua khay 96 giéng da chtra 10 pL méu tha. Trén cing mot dia, b tri mot sé giéng
1am d6i chimg khong c6 mau tht, chi chira dung moi pha mau 1a DMSO 10%. Cac giéng
khong c6 té bao va miu thir, chi chira moi trudong nudi cdy, duoc xem 1a giéng blank
(d6i ching tring). U dia trong ta am CO2 ¢ 37°C va 5% CO2 trong 48 gid. Sau thoi gian
1, thém 10 pL dung dich MTT (5 mg/mL) vao mdi giéng va tiép tuc 0 trong 4 gid &
37°C va 5% CO,. Sau d6, loai boé mdi trudng va hoa tan tinh thé formazan bang 50 pL
DMSO 100%. Po mét do quang (OD) & budc séng 570 nm bang may ELISA. M&i mau
thir duoc 1ap lai 5 lan.

Tinh két qud:

Phan trdm tc ché sy phat trién cua té bao khi cd mat chat thir duoc tinh theo céng
thuec:

OD sy thir — ODgsi ching tring

% tc ché (%) = 100 — x 100

ODpmso — ODagsi chimg trang
Trong d6: OD la mat d6 quang ¢ budc song 570 nm;
St dung chuong trinh GraphPad Prism 5.0 dé tinh gid tri ICso (ndng d6 trc ché
50% su phat trién cua té bao ung thu) theo cong thuc:
B 100
1 + 10X—L0g1C50
Trong d6: X 1a ndng do mau thir; Y 12 % té bao song sot.

Y
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b. Pi véi cac cao chiét phan trén mit dat va tinh dau

Mdu nghién cizu: Tinh dau than ré (EOR) va tinh dau 14 (EOL); cao chiét phan
trén mat dat Nghé dang (cao toan phan - APH, cac cao phan doan cia cao toan phan:
cao n-hexan - APH, EtOAc - APE va nudc - APW) duoc danh gia hoat tinh gdy doc té
bao ung thu in vitro tai Phong Thir nghiém Sinh hoc, Vién Céng nghé Sinh hoc, Vién
Han 1am Khoa hoc va Cong nghé Viét Nam bang phuong phap MTT (di véi cac dong
té bao hdn dich: HL-60 va K562) va SRB (di vai cac dong té bao don 16p: A549, MCF-
7, HepG2, HT-29 va MDA-MB-231) véi c4c quy trinh twong tu vé nudi ciy té bao va
chuén bi mau.

Déi véi tinh dau va cac cao chiét, ndng d6 khao sat 1a 100, 20, 4 va 0,8 pg/mL.
Ellipticin & cac ndng d6 10, 2, 0,4 va 0,08 pug/mL duoc str dung lam di ching duong. Su
khac nhau chu yéu & cach tién hanh dé phu hop voi diéu kién phong thi nghiém.

Péi voi phuwong phap SRB:

+ Trypsin hoa té bao thi nghiém dé lam roi té bao va dém trong budng dém dé
diéu chinh mat do cho pht hop véi thi nghiém. Thém vao céc giéng thi nghiém
luong té bao c6 nong do té bao phl hop voi tirng dong (trong 190 pL méi
truong).

+ Mau thir dugc hoa tan trong DMSO 100%. Tién hanh pha lodng mau trén dia
96 giéng bang moi trudng nudi cdy té bao (khdng cd FBS) thanh day cd 4
ndng do tir cao xubng thap. Chét thir da pha lodng & cac ndng do (10 pL) duoc
dura vao cac giéng cua dia 96 giéng da chuan bi té bao o trén.

+ Giéng khdng c6 mau thir nhung c6 té bao ung thu (190 pL) + DMSO 1% (10
ul) s& duoc sir dung 1am dbi chung ngay 0. Sau 1 gio cho té bao vao dia thi
nghiém, dia d6i ching ngay 0 duoc ¢é dinh té bao bang TCA 20% trong 1 gid
& 4°C dé thu sé lieu ngay 0.

+ Sau giai doan phat trién trong ta 4m CO, (¢ 37°C trong 72 gid), té bao dugc ¢b
dinh & day giéng bang TCA 20% trong 1 gid & 4°C. Rura té bao dudi voi nudc 5
lan, dé khd mét vai gio, nhuém mau bang SRB trong 30 phit ¢ 37°C. Sau do,
hat bo SRB va rira lai 3 lan bang acid acetic 5% roi dé kho trong khong khi &

nhiét do phong.
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+ Hoa tan luong SRB d4 bam va nhuém cac phan ta protein c6 trong té bao
bang 10 mM unbufffered Tris base, lic nhe trong 10 phdt ri tién hanh do OD
& budc séng 540 nm trén may ELISA Plate Reader.

+ Phép thir duogc 13p lai 3 1an dé dam bao tinh chinh xac. DMSO 1% dugc coi 1a
d6i ching am.

Tinh két qua:

Phan tram (rc ché sy phat trién cta té bao khi c6 mit chat thir s& duoc xac dinh

thong qua cong thire sau:

Dmju thir — ODngéy 0

% trc ché (%) = 100 — x 100

ODpmso — ODpgay o

Gia trj ICso s& dugc xac dinh dya vao phan mém may tinh TableCurve 2Dv4 theo
cong thure:

Y =a + bX¢

Trong d6: Y 1a % trc ché, X 1a nong do twong tng, a, b, ¢ 1a tham s6 phan mém
xay dung (r? = 0,9991, ma 8010).

Péi véi phwong phap MTT: Cach thirc tién hanh twong ty nhu ddi vdi cac miu
than ré. Tuy nhién, thoi gian G mau vai té bao 14 72 gio, chimg duong st dung trong thir
nghiém nay la ellipticin va budc séng do ¢ 540 nm.

Theo tiéu chuin cta Vién ung thu qudc gia Hoa Ky (NCI), cao chiét dugc coi ¢o
hoat tinh t6t voi ICso < 20 pg/mL, trong khi chét tinh khiét dugc coi c¢6 hoat tinh t6t khi
ICs0 < 10 uM [194].
2.3.2.2. Phwong phdp nghién civu trén mot so dich phén tiv ciia Cac chdt tinh khiét
tiéem ning

Cac hop chét tiém ning duoc danh gia anh hudng trén biéu hién cua céc protein
lién quan dén cac con duong ung thu nhu p53, p21, p38, pp38 va Bax bang phuong phap
Western blot [195].

Nguyén tic: Western Blot 12 ky thuat lai giira protein véi protein (khang nguyén
— khéng thé). Protein khang nguyén dwoc phat hién qua phan tng tao mau hoic phét
huynh quang.

Tién hanh:

Chudn bi mdu thiz: Céc hop chét tiém nang (R2, R8 va R11) tir than ré.
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+ D4i véi nghién ciru trén biéu hién caa p53: Céc hop chit (R2, R8 va R11) duoc
thir nghiém ¢ nong do 1 uM.

+ P4i véi nghién ciru anh huong cua ndng do trén biéu hién caa cac protein p53,
p21, p38, pp38 va Bax: Hop chat R8 dugc thir nghiém & nong do 0,3 va 1 uM.

Nudi cdy té bao: Tuong ty nhu myc 2.3.2.1.

Thu té bao va chudn bi protein dé dién di: Té bao ung thu sau khi 0 v6i miu thr,
hut loai bo hét moi trudng nudi cay sau do rira sach véi PBS. Cac té bao duoc ly giai
trén bang trong 100 pL dung dich ly giai [60 mM Tris-HCI, pH 6,8, 2% SDS va 10%
glycerol] véi thoi gian 30 phut. Dich chiét t& bao sau d6 duoc dun sbi trong 5 phut
(100°C) dé pha v& mang té bao, sau do ly tim véi toc do 12000 vong/phut trong 30 pht,
loai bo cin thu ldy protein tong s6. Nong do dich chiét té bao duoc xac dinh bang phuong
phap BCA (acid bicinchoninic, Pierce, Rockford, IL). Bién tinh protein bang dung dich
SDS 5x (gom glycerol 50%, bromophenol 0,05%; SDS 10%; mecarptoethanol 25%) &
100°C trong 5 phdt.

Pién di protein trén gel: Tién hanh dién di protein trén gel SDS (sodium dodecyl
sulfate) — polyacrylamid 10% (SDS-PAGE) véi dung dich chay dién di (running buffer:
gom glycerin 14,4 g, tris base 3,03 g, SDS 1 g, nudc cat vira da 1 1it), hiéu dién thé 120
V trong 100 dén 120 phut (quan sat trén ban dién di thdy mau xanh cta dung dich tai
mau di chuyén dén sat mép dudi ban gel thi dung).

Chuyén protein gel Ién mang lai: Sau khi dién di két thiic, protein trong gel SDS-
PAGE dugc chuyén sang mang nitrocellulose bang phuwong phap tham tach dién (st
dung mot dong dién dé kéo cac protein tir gel 1én mang nitrocellulose). Céc protein duoc
chuyén 1én mang van duy tri sy sip xép nhu trén ban gel.

Xk 1y mang lai (Blocking): Do khang thé va protein dich déu 1a protein nén can
ngan chan lién két khong dic hiéu giita mang va khang thé (dugc sir dung dé xac dinh
protein myc tiéu) bang cach & mang véi dung dich sita gay 5% pha trong Tris-Buffered
saline (TBS) trong 1 gio & nhiét d6 phong va lac déu trong qua trinh 1. Protein tir dung
dich s& gin vao mang tai cac vi tri khong co protein dich, ngin chin khang thé bam vao
chd khong dic hiéu, gilp giam nhiéu va ngin hién twgng duong tinh gia trong Western
Blot.

Qud trinh lai va phdt hién vi tri lai: Mang lai d ¢ dinh protein duoc lai véi

khang thé so cap (p53, p21, p38, pp38, Bax hoic f-actin). Mang sau d6 dugc G thém véi
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khang thé thir cdp peroxidase lién hop (chudt 1:4000). Panh gia muc do biéu hién cua
c4c protein can xac dinh (p53, p21, Bax, pp38 va p38) hoic S-actin dya vao mat d6 anh
sang thu duogc twong tng vai cac “dai protein” nay trén phim X-quang. So sanh mat do
anh sang cua cac dai protein thu dwoc tir 16 té bao c6 & mau thir véi cac dai protein thu
duoc tir 16 té bao chi u véi dung moi dung dé pha mau thir dé danh gia anh hudng cua
cac mau thir trén mirc do biéu hién caa cac protein nay. Mat do cac vét dugc phat hién
bang dung dich west femto (Thermo Scientific) va hinh anh dugc phat hién va phén tich
bang may LICOR. Thi nghiém duoc 1ap lai 3 lan.
2.3.2.3. Phwong phdp mo phong twong tac phéin tir

Trong mé hinh hoéa phan tir, phuong phap mé phong lap ghép phan tir (docking)
gitip du doan cach mot phan tir gan két vao phan tir khac dé tao thanh phtrc chat 6n dinh.
Thong qua két qua mo phong, c6 thé danh gia d6 manh lién két gitra hai phan tir dya
trén diém sb va vi tri gan két. Phuong phap nay hd trg thiét ké thudc bang cach nghién
ctru kha niang gin két cua cac hop chit (ligand) vao cac diém gin két (binding site) trén
protein, enzym, ADN,... trong khong gian ba chiéu. Pong thoi, docking con giup du
doan ai luc va hoat tinh cua dugc chit dbi véi protein, tir d6 danh gia kha nang kich hoat
hodc trc ché protein. Nho kha nang x4c dinh vung hoat dong, vi tri va cAu hinh thuan lgi
ctia co chat khi twong tac véi protein, docking trd thanh cong cu quan trong trong thiét
ké thudc, giup giam chi phi thuc nghiém va nang cao hiéu biét vé cac quy trinh sinh hoa
giita duoc chat va protein [196], [197].

Quy trinh docking bao gdm 3 budc: Chuan bj phdi tir, chuan bi protein va mé
phong docking [198]:

Chudn bi protein: Cau tric tinh thé 3D cta hé protein EGFR (PDB ID: 4HJO) va
HER2 (PDB ID: 3PP0) dugc tai vé tir ngan hang dir liéu protein RCSB PDB
(https://www.rcsb.org/) véi do phan giai 1an luot 14 2.75 A va 2.25 A [199], [200]. Tién
hanh loai bo phan tir dong két tinh va cac phan tir nuc bang phan mém Discovery
Studio Visualizer v2021 (BIOVIA, https://www.3ds.com/products-services/biovia/).
Sau do, cac nguyén tor hydro s€ dugc thém vao phan tir protein, tinh toan dién tich
Kollmans va xac dinh ving hoat dong cua protein bang phan mém AutoDockTools
(CCSB, Scripps Research). Sau d6, protein dugc luu dudi dang pdbqt.

Chudn bi phéi fir: Céu trac hinh hoc cta hop chit R8 dugc tao ra bé“mg phén mém

ChemSketch phién ban 2022.1.2 (Advanced Chemistry Development, Inc. (ACD/Labs),
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Toronto, ON, Canada, www.acdlabs.com). Sau do, cAu trac hai chiéu cua hop chat nay
dugc chuyén d6i thanh ciu tric ba chiéu va ning luong cia né duge t6i vu hoa bang
truong lyc MMFF94s trong phan mém 3D Viewer va tao file pdbqt bang phan mém
AutoDockTools dé chuan bi cho qua trinh docking [201].

M6 phong docking: Hop chat R8 dugc dock vao trung tim hoat dong ciia cac
protein st dung phan mém AutoDock Vina phién ban 1.2.3 (Center for Computational
Structural Biology (CCSB), Scripps Research, http://vina.scripps.edu/) [202]. Kich
thude hop ludi duge thiét 14p v6i cac thong sb 24 x 24 x 24 A, khoang cach ludila 1 A
va tam hop duogc dinh vi dya trén toa do trung tdm cua vi tri li€n két phéi tr dé)ng két
tinh. Cac tham sé mic dinh khac duoc giit nguyén, voi gia tri exhaustiveness (d6 toan
dién) dat 1a 400, tuong tu nhu cac nghién ciru trude d6 [203], [204]. Cubi cung, két qua
mo phong docking duoc phan tich dé xac dinh cau dang tot nhat cho mdi phdi tir dwa
trén 4i lyc lién két thap nhat. Cac twong tac phan tir trong hé phirc hop duoc biéu dién
bang phan mém Discovery Studio Visualizer.

Panh gia két qua docking: Pé danh gia hiéu qua cta qué trinh docking, phdi tur
déng tinh thé sau khi dugc tach ra khoi protein s¢ duoc gén lai vao vi tri hoat dong ctua
muc tiéu. Néu gi tri do 1éch binh phuong trung binh géc (RMSD) nhé hon 2 A, két qua
docking duoc xem 1a dang tin cdy. Pay 13 budc tham dinh phuong phap (re-docking).
Vi chét can thir nghiém, kha nang gan két ciia né duoc danh gia dua trén tuong tac véi
cac acid amin trong hc phan ing va nang luong tuong tac, duoc tinh béi ham tinh diém
(scoring function) ciia AutoDock Vina.

2.3.3. Xir Iy s6 liéu

S liéu dinh lugng dugc trinh bay dudi dang M + SD (M: gia tri trung binh ting
16; SD: d6 1éch chuan). Dit liéu duoc phén tich biang phidn mém GraphPad Prism 5 va
TableCurve 2Dv4. Phan tich thong ké dugc thuc hién bang phan tich phuong sai mot
chiéu (one way ANOVA). Su khac biét giita cac 16 danh gia duoc coi 1a c6 ¥ nghia khi
p <0,05.

2.4. PIA PIEM NGHIEN CUU
2.4.1. Pia diém nghién ciu thanh phan hoéa hoc
- Khoa Hoéa Phan tich Tiéu chuan — Vién Duoc liéu.
- Trung tdm phé Cong hudng tir hat nhan - Vién Hoa hoc, Vién Han 1am Khoa hoc
va Céng nghé Viét Nam (VAST).
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- Phong Nghién ciru cau tric, Vién Hoa Sinh bién - VAST.
2.4.2. Pia diém nghién ciu hoat tinh khang ung thw
- Khoa Vi sinh hoc, Mién dich hoc va Glycobiology, Vién Xét nghiém Y khoa,

Dai hoc Lund, Thuy Dién.
- Phong Thir nghiém Sinh hoc, Vién Céng nghé Sinh hoc, Vién Han 1am Khoa hoc

va Cong nghé Viét Nam.
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CHUONG 3: KET QUA NGHIEN CUU

3.1. KET QUA XAC PINH HAM LUQNG, THANH PHAN HOA HQC VA HOAT
TINH GAY PQOC TE BAO UNG THU' IN VITRO CUA TINH DAU
3.1.1. Két qua xac dinh ham hrgng va thanh phan hoa hec caa tinh dau
3.1.1.1. Két qud xdc dinh ham lwong ciia tinh diu

Tinh dau thu dugc tir than ré (EOR), 14 (EOL) va than gia (EOPS) Nghé déng co
mau vang va mui thom diu dic trung. Két qua dinh lugng tinh dau tir cac b phan cia
Nghé déng duoc trinh bay trong Béng 3.1.

Bang 3.1. Ham lweng tinh diu tir cac b phéan ciia Nghé ding

Bophan Lancat M(g) V(ml) X(%) H(%) Trung binh (%)
1 100,75 0,4 51,58 0,82
Than ré 2 100,68 0,4 53,80 0,86 0,84 + 0,02
3 100,87 0,4 52,79 0,84
1 100,27 0,2 48,85 0,39
L4 2 100,16 0,2 47,45 0,38 0,38 0,01
3 100,32 0,2 46,12 0,37
1 22025 0,1 49,55 0,09
Than gia 2 200,87 01 50,20 0,10 0,10 + 0,00
3 200,12 01 50,03 0,10

Ghi ch(: M: Khéi lwong dwoc liéu (9); V: Thé tich tinh dau (ml); X: PG am ciia dirgc
liéu (%), H: Hiéu sudt chiét (%).

Nhdgn xét: Ham lugng tinh dau trong than r&, 1a va than gia 1an luot 1a 0,84 +
0,02, 0,38 + 0,01 va 0,10 + 0,00%. Than ré c6 ham luwong tinh dau cao gap khoang 2,2
1an so vai I va 8,4 1an so vai than gia.
3.1.1.2. Két qud xdc dinh thanh phan héa hoc ciia tinh diu

Phén tich thanh phan héa hoc cta tinh diu dugc thuc hién bang phwong phap
GC-MS, véi sac ky do chi tiét duoc trinh bay ¢ Phu luc 5 (Phu luc 5.1-5.3). Thanh phan
hoéa hoc tinh dau tir cdc bo phan ciia Nghé déng dugc tong hop trong Bang 3.2.

64



Bing 3.2. Thanh phin hoéa hoc ciia tinh dau tir cac bd phan ciia Ngh¢ ding

STT RT Tén chét CTPT RIZ | RIP Ham lugng (%)
EOR EOL @ EOPS

1 5,279  Tricyclen CioH16 927 925 - 0,11 -
2 5547  o-Pinen CioHi6 939 937 145 0,78 0,07
3 5903  Camphen CioHi6 955 952 097 287 0,30
4 6,509  Sabinen CioH1se 978 974 - 0,17 -
5 6,612 p-Pinen CioHase 981 979 3,71 121 0,27
6 6,927  p-Myrcen CioHa6 992 991 - 044 0,06
7 7,899 p-Cymen CioHa 1028 1025 0,22 @ 0,06 -
8 8,025 Limonen CioHase 1033 1030 @ 0,34 @ 1,30 0,16
9 8,106  1,8-Cineol CwoH1O 1036 1032 0,32 888 0,77
10 9,834  Terpinolen CioH16 1091 1088 - 0,05 -
11 10,176  Linalool CioH18O 1100 @ 1099 0,49 @ 1,80 0,52
12 11,458  trans-Pinocarveol CioH1sO 1143 1139 043 - -
13 11,653 Camphor CioH16O 1149 1145 3,99 @ 7,06 3,41
14 11,773  Camphen hydrat CioH1sO 1153 1148 0,31 @ 0,51 0,27
15 12,048  Isoborneol CioH180O 1161 1157 284 4,75 2,39
16 12,248  Pinocarvon CioH1O 1167 1164 0,24 - -
17 12,334  endo-Borneol CioH1O = 1170 1167 081 3,07 1,71
18 12,717  Terpinen-4-ol CioH1gO | 1180 1177 0,15 0,20 0,06
19 12,900 Myrtanal CioHsO @ 1186 1188 0,10 - -
20 13,152  o-Terpineol CioH1O 1192 1189 0,23 0,76 @ 0,29
21 13,350  Myrtenal CioH14O 1198 1193 0,95 - -
22 17,976  o-Elemen CisHaa 1341 1338 - 0,36 0,92
23 19,504  p-Bourbonen CisHaa 1388 1384 - 0,43 -
24 19,738 p-Elemen CisH24 1394 1391 @ 2,43 341 6,77
25 20,596  Caryophyllen CisHa4 1423 1419 @ 053 @ 0,89 1,98
26 20,877 p-Copaen CisHa2a 1432 1432 - 0,10 0,22
27 21,014  y-Elemen CisHo4 1437 1433 051 @ 2,22 3,55
28 21,077  trans-a-Bergamoten CisHo4 1439 1435 - - 1,56
29 21,323  Guaia-6,9-dien CisHa2a 1447 1443 @ 0,83 - -
30 21,649 Humulen CisH24 1458 1454 @ 3,47 @ 2,47 6,37
31 21,873  Alloaromadendren CisHa4 1465 1461 - - 0,06
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STT RT Tén chit CTPT RI12 RIP Ham lwgng (%)
EOR  EOL EOPS
32 22,319  y-Muurolen CisHa2a 1480 1477 042 0,10 0,19
33 22,479 | Germacren D CisH24 1484 1481 - 0,64 1,95
34 22,645 @ S-Eudesmen CisHa4 1489 1486 1,19 021 0,36
22,914- CisH20O 1498 1498 129 520 11,72
35 22 971 Curzeren
36 23,061  a-Selinen CisHa4 1502 1494 0,22 - -
37 23,292  p-Bisabolen CisHa2s 1511 1509 - - 0,98
38 23,504  Cubebol CisH2sO 1518 1515 0,16 0,29 0,40
39 23,743 o-Cadinen CisH24 1527 1524 0,45 0,44 0,77
40 24,488  Elemol CisH26O = 1553 1549 - 0,12 0,17
41 24,745 Germacren B CisHa2a 1561 = 1557 @ 0,57 | 0,20 0,28
3,7,11-trimethyl- CisH2O 1566 1562 - - 0,08
42 24,888  6,10-dodecadien-1-
yn-3-ol
43 25,506  Caryophyllen oxid CisH24O 1587 1581 1,02 0,51 0,51
44 25,620  epi-Globulol CisHsO 1591 1585 0,34 040 @ 0,56
45 25,838  Viridiflorol CisH26O 1597 1591 0,66 - 0,46
46 25,979  cis-p-Elemenon CisH2O 1603 = 1593 - 1,88 3,81
47 26,124  trans-p-Elemenon CisH22O 1608 1606 547 6,65 10,64
48 26,256  Humulen epoxid Il CisH240 1613 1608 - 1,06 1,65
49 26,273  Widdrol CisHO 1614 1610 @ 8,03 - -
50 26,485 (E)-Farnesenepoxid CisH24O — 1621 = 1624 - 6,44 6,71
51 | 26810 13-nor-Eremophil- CuH20 1633 1629 3,73 1,38 1,99
1(10)-en-11-on
52 26,908  Caryophylladienol Il CisH240 1637 1637 = 1,60 - -
53 27,120  t-Cadinol CisH26O = 1645 1640 - 051 0,56
27,400- CisH2sO 1655 1653 0,71 - 0,27
54 27 401 S-Eudesmol
55 27,520  Pogostol CisHsO 1659 1660 1,22 - 0,95
56 27,892  Epi-p-bisabolol CisH240 @ 1672 1670 - 0,70 -
57 | 27.980 Is;)]longifolol, methyl CieH2sO 1676 1672 @ 2,25 0,22 -
ether
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STT RT Tén chit CTPT RI12 RIP Ham lwgng (%)
EOR EOL @ EOPS
58 28,213  @-Santalol CisH240 1683 @ 1681 - 1,94 1,00
59 28,453 | Nerolidyl acetat Ci7H260. 1692 1687 - 0,34 -
60 28,653 Germacron CisH220 1697 1693 1,67 195 2,83
61 29,008 @ pS-Nootkatol CisH24O 1712 1712 @ 0,58 - 0,28
62 29,317 Curdion CisH2402 1724 1726 27,45 14,05 9,79
63 31,223  Furanodienon CisH1802 1796 1793 - 197 1,75
64 31,405 Ambrial CieH260 1803 = 1809 @ 4,75 - -
65 32,412  Curcumenon CisH20, 1844 1844 0,35 0,22 -
66 32,739  Isolongifolol acetat Ci7H260. 1856 1850 0,26 - -
(E)-15,16- CisHasO = 1988 1994 1,05 - -
67 35,983 | Dinorlabda-8(17),11-
dien-13-on
Tong 90,76 91,32 92,37
Monoterpen hydrocarbon 6,69 @ 6,99 0,86
Monoterpen oxy hda 10,86 27,03 9,42
Sesquiterpen hydrocarbon 10,62 11,47 25,96
Sesquiterpen oxy hoa 61,54 45,83 56,13
Norditerpenoid 1,05 - -

Ghi chu: RT: Thoi gian luu (phat); CTPT: Cong thirc phdn tir; RI12: Chi s luu giti thuc
nghiém; RI°: Chi s6 luu giiF theo tai liéu tham khdo (ngdn hang dir liéu NIST17 va sach
Adams) [184]; EOR: Tinh ddu thdn ré; EOL: Tinh dau ld; EOPS: Tinh dau thin gid;
Cac thanh phcin chinh dwoc in dam.

Poi véi tinh dau than ré (EOR): Dya trén két qua phan tich duoc trinh bay &
Bang 3.2 cho thiy c6 tong s 46 thanh phan duoc x4c dinh trong tinh dau than ré C.
zedoaroides, trong d6 sesquiterpen oxy hda (18 thanh phan, chiém 61,54%) 1a nhom hop
chat chinh. MAu tinh diu nay ciing dugc phat hién c6 lwong 1én monoterpen oxy hda
(12 thanh phan, 10,86%) va sesquiterpen hydrocarbon (10 thanh phan, 10,62%). Ngoai
ra, trong EOR con c6 cac monoterpen hydrocarbon (5 thanh phan, 6,69%) va 1 hop chat
norditerpenoid 1a (E)-15,16-dinorlabda-8(17),11-dien-13-on (1,05%). Cac thanh phan
chinh (chiém > 5%) bao gdm céc hop chat curdion (27,45%), widdrol (8,03%) va trans-
B-elemenon (5,47%). Bén canh d6, cac hop chat nhu ambrial (4,75%), camphor (3,99%),
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13-nor-eremophil-1(10)-en-11-on (3,73%), p-pinen (3,71%), humulen (3,47%),
isoborneol (2,84%), S-elemen (2,43%) va isolongifolol methyl ether (2,25%) ciing duoc
phat hién v6i ham luong déng ké (> 2%) trong EOR.

Déi véi tinh diu 14 (EOL): Két qua phan tich GC-MS cuia tinh dau 14 Nghé ding
da phat hién dugc 48 thanh phan nhu trinh bay & Bang 3.2. Cac thanh phan chinh trong
mau EOL bao gdm curdion (14,05%), 1,8-cineol (8,88%), camphor (7,06%), trans-3-
elemenon (6,65%), (E)-p-farnesen epoxid (6,44%), curzeren (5,20%), isoborneol
(4,75%), p-elemen (3,41%), endo-borneol (3,07%), camphen (2,87%), humulen
(2,47%) va y-elemen (2,22%). Trong d6, monoterpen hydrocarbon chiém 6,99% (9
thanh phan), monoterpen oxy hoa chiém 27,03% (8 thanh phan), sesquiterpen
hydrocarbon chiém 11,47% (12 thanh phan) va sesquiterpen oxy héa chiém 45,83% (19
thanh phan) trong tong luong tinh dau.

Péi véi tinh dau than gia (EOPS): Phan tich GC-MS cho thay tinh dau than gia
Nghé ding c6 47 thanh phan d& bay hoi. Thanh phan chiém ham lwong 16n | curzeren
(11,72%), trans-S-elemenon (10,64%), curdion (9,79%), S-elemen (6,77%), (E)-5-
farnesen epoxid (6,71%), humulen (6,37%), cis-f-elemenon (3,81%), y-elemen (3,55%),
camphor (3,41%), germanacron (2,83%) va isoborneol (2,39%). Sesquiterpen oxy héa
va sesquiterpen hydrocarbon duoc xac dinh 1a hai nhém thanh phan chinh, lan luot
chiém 56,13% va 25,96% tong ham luong tinh dau. Ngoai ra, nhém monoterpen chira
oxy ciling c6 ham lugng 16n véi 9,42% téng ham lugng tinh dau.

Nhu vy c6 thé thay, tinh ddu ¢ cac bo phan khac nhau cua cdy Nghé dang c6
mot s6 diém tuong dong vé sd lugng cac thanh phan (46 - 48), vé ham lugng nhoém chat
chinh (sesquiterpen oxy hoa, 45,83 - 61,54%) va vé thanh phan hoa hoc (voi 28 thanh
phan chung). Bén canh d6, ham luong cta cac thanh phan nay ¢ su thay d6i trong tinh
dau & c4c bo phan khac nhau. Trong sd cac thanh phan nay, curdion (9,79 - 27,45%),
trans-f-elemenon (5,47 - 10,64%), camphor (3,41% - 7,06%), S-elemen (2,43 - 6,77%),
humulen (2,47 - 6,37%) va isoboneol (2,39 - 4,75%) 1a cic thanh phén chung c6 ham
luong 16n trong ca 3 loai tinh dau (> 2%). Tuy nhién, mot s6 thanh phan c6 ham luong
16n nhu widdrol (8,03%) va ambrial (4,75%) chi c6 trong EOR hay 13 thanh phan chinh
hoac chi c6 trong EOL va EOPS nhu (E)-farnesen epoxid (6,44 - 6,71%) va curzeren
(5,20 - 11,72%). Ngoai ra, 1,8-cineol 14 thanh phan chinh trong EOL (8,88%), tuy nhién
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hop chat nay lai 14 thanh phan phy trong EOR (0,32%) va EOPS (0,77%). Bén canh do,
mot s6 thanh phan nho (< 2%) ciing c6 su khac biét trong cac loai tinh dau nay.
3.1.2. Két qua sang loc hoat tinh gay ddc té bao ung thw in vitro ciaa tinh dau

Tinh dau than gia (EOPS) c6 ham luong thip, khong du danh gia hoat tinh, do
d6, trong nghién ctru ndy, tinh dau than ré (EOR) va tinh dau 14 (EOL) Ngh¢é dang duoc
danh gia hoat tinh gy doc té bao ung thu in vitro trén cac dong té bao A549, MCF-7,
HepG2, MDA-MB-231, HT-29, K562 va HL-60. Ellipticin duoc sir dung lam dbi chimg
duong. Két qua chi ra & Phu luc 8.1 va Bang 3.3:

Bang 3.3. Hoat tinh giy ddc té bao ung thw in vitro ciia tinh ddu Nghé ding

My I1Cs0 (Mg/mL)
A549 MCF-7 HepG2 MDA-MB-231 HT-29 K562 HL-60
75,16 @ 77,08+ @ 81,35+ 83,67+ 23,14 32,74+
EOR 73,35+ 2,20
+2,79 1,98 1,55 2,26 +1,43 1,95
81,32 4388+ 76,65+ 60,90 56,23 59,79
EOL 64,04 £ 1,54
+ 4,76 1,14 5,21 +405 +371 +262
Lo 032+ 0,35+ 0,34+ 039+ 0,32+ 0,34+
Ellipticin 0,36 + 0,02
0,02 0,03 0,04 0,04 0,02 0,02

Ghi ch: EOR: Tinh dau than ré; EOL: Tinh dau la

Két qua Bang 3.3 cho thay tinh du than ré Nghé ding (EOR) thé hién hoat tinh
gy doc té bao trung binh d6i véi té bao K562 (ICso = 23,14 + 1,43 pug/mL) va HL-60
(ICso = 32,74 + 1,95 pg/mL) va thé hién hoat tinh yéu ddi véi cac dong té bao ung thu
con lai A549, MCF-7, HepG2, HT-29 vda MDA-MB-231, véi gia trj ICso ndm trong
khoang 73,35 - 83,67 pg/mL. Tuong tu, tinh dau 14 Nghé ding (EOL) ciing thé hién
hoat tinh yéu trén tat ca cac dong té bao ung thu thir nghiém véi ICso nam trong khoang
43,88 - 81,32 pg/mL.
3.2. KET QUA XAC PINH THANH PHAN HOA HQC THEO PINH HUONG
KHANG UNG THU IN VITRO CUA CAO CHIET
3.2.1. Két qua chiét xuat cao toan phin va cic cao phan doan ciia cao toan phan
3.2.1.1. Két qua chiét xudt cao toan phan va cdc cao phin doan ciia cao toan phén tiv
than ré

Than ré kho Nghé dang (10,0 kg) sau khi xay tho dugc chiét ngam véi EtOH 70%
3 1an, mdi 1an 3 ngay véi ty 18 duoc liéu/dung moi 1:7 (kg/L). Loc loai ba dugc liéu, gop

dich chiét va cat thu hoi dung moi dudi ap suat giam thu duoc 1,7 kg cao toan phan.
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Phén tan cao toan phan trong nudc noéng va chiét 16ng - 16ng lan lugt véi cac dung moi
c6 d6 phan cuc ting dan: n-hexan va EtOAc, mdi dung méi 3 1an, ty 18 1:1 (v/v). Cit thu
hdi dung méi dudi ap suat giam thu cac cao twong Gng: n-hexan (RH, 325,6 g), EtOAc
(RE, 500,6 g) va cin nudc (RW, 709,6 g).

Qua trinh chiét xuét cc cao tir than r& Nghé dang duoc trinh bay ¢ Hinh 3.1.

Thén ré Nghé ding
(10kg)

1. Chiét ngam v&i EtOH 70%, 3 1an x 3 ngay, ty 1& 1:7 kg/L
2. Loc, gdp dich chiét va cat thu hoi EtOH

EtOH 70%
(RT, 1,7kg)
1. Phén tan cao tong v&i nude néng
| 2. Chiét long - long v6i n-hexan 3 lan, ti 18 1:1, v/v
Thu hdi dung moi | 1
Cao n-hexan Phan doan nudc
(RH, 325,6 g)
Chiét long - long véi EtOAc, 3 lan, ti 18 1:1, v/v
Thu hoi dung méi | 1
Cao EtOAc Phan doan nuéc
(RE, 500,6 g)
Loai dung moéi
Cin nude
(RW, 709.6 g)

Hinh 3.1. Tém tit qua trinh chiét xuit cao tir than ré Nghé ding
3.2.1.2. Két qua chiét xudt cao toan phan va cdc cao phin doan ciia cao toan phén tiv
phan trén mat dit
Ap dung quy trinh tuong ty nhu da moé td & muc 3.2.1.1 ddi vai 4,0 kg dugc ligu
phan trén mit dat kho cia cidy Nghé dang, thu duoc cao toan phan EtOH 70% (APT,
360,0 g) va cac cao phan doan ciia cao toan phan, bao gom cao n-hexan (APH, 80,6 g),

EtOAc (APE, 100,1 g) va cao nudc (APW, 150,0 g), nhu duogc trinh bay & Hinh 3.2.
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Phin trén mit dit
Nghé dang (4 kg)

1. Chiét ngam v&i EtOH 70%, 3 1in x 3 ngay, ty 1& 1:7 kg/L
2. Loc, gdp dich chiét va cat thu hoi EtOH

EtOH 70%
(APT, 360 g)

Thu hoi dung moi [

l

1. Phén tan cao tong v&i nudc nong
2. Chiét long - 1ong véi n-hexan 3 1an, ti 18 1:1, v/v

Cao n-hexan
(APH, 80,6 g)

Phan doan nudc

Y

Chiét long - long voi EtOAc, 3 lan, ti 18 1:1, v/v

Thu hoi dung méi |

Cao EtOAc
(APE, 100,1 g)

l

Phan doan nudc

Loai dung méi

Cin nuée
(APW,150,0 g)

Hinh 3.2. Tém tit qua trinh chiét xuat cao tir phan trén mit dit Nghé ding

3.2.2. Két qua sang loc hoat tinh giy déc té bao ung thw in vitro cia cao chiét

3.2.2.1. Két qua sang loc hoat tinh gdy djc té bao ung thw in vitro ciia Cac cao chiét

tir than ré

Cao toan phan EtOH 70% (RT) va cé4c cao phan doan cta cao toan phan (cao n-

hexan - RH, cao ethyl acetat - RE va cao nudc - RW) tir than ré Nghé dang dugc danh

gia hoat tinh gay doc té bao ung thu in vitro trén 8 dong té bao, bao gom A549, MCF-7,
HepG2, MDA-MB-231, HT-29, K562, MB49 va JB6-C141. Doxorubicin dugc str dung

1am ching duong. Két qua chi ra & Phu luc 8.2 va Bang 3.4:
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Bang 3.4. Hoat tinh gy ddc té bao ung thw in vitro ciia cc cao chiét tir than ré

Nghé¢ déng
I1Cs0 (ug/mL)
Miu A549 MCF-7 HepG2 MDA- HT-29 K562 MB49 JB6-
MB-231 Ci141
RT 24,38 19,08+ 3430+ 2578+ 31,38+ 20,32 2157 26,86
+2,19 2,16 1,95 1,08 3,18 +265 +£193 +2728
RH 700+ 543+ 8,88z% 7,16 £ 8,18+ 589+ 6,07 7,23+
0,69 0,67 1,53 1,26 1,03 0,68 1,47 1,38
RE 952+ 761+ 1196+ 981+ 1125+ 8,16+ 846zx 10,05
1,56 1,55 2,39 1,74 151 0,93 2,34 =116
RW 944+ 753+ 1188+ 9,73+ 1116+ 8,08+ 838x 997%
0,16 0,87 1,61 1,19 1,09 1,26 1,62 1,05
0,0429
Doxorubicin . 428+ 0,13 3,57 751+ 265+ 057 093+
1,03 0,04 0,96 0,45 0,51 0,13 0,19
0,0026

Ghi cht: RT: Cao toan phdn EtOH 70% cuia thdn ré: RH: Cao n-hexan cia thén ré:
RE: Cao EtOAc cia thin ré: RW: Cao nuéce cua than ré.

Bang 3.4 cho thiy tit ca cac cao phan doan cua than r& Nghé dang déu thé hién
hoat tinh manh trén tat ca cac dong té bao thir nghiém véi ICso 5,43 - 11,96 pg/mL.
Trong d6, cao n-hexan (RE) thé hién hoat tinh manh nhat v6i ICs 5,43 - 8,88 ug/mL.
Ngoai ra, cao RH thé hién hoat tinh manh nhat trén dong MCF-7 (ICso 5,43 + 0,67
pg/mL) va K562 (I1Cs0 5,89 + 0,68 ug/mL). Céc cao ethyl acetat (RE) va cao nudc (RW)
thé hién hoat tinh gan twong duong nhau, véi gia tri ICso 1an luot 1a 7,61 - 11,96 pg/mL
va 7,53 - 11,88 pg/mL. Bén canh do6, tat ca cac cao chiét phan doan déu thé hién hoat
tinh trén cac dong té bao theo tht tu sau: MCF-7 (ICsp 5,43 - 7,53 pg/mL) > K562 (1Cso
5,89 - 8,08 ug/mL) > MB49 (I1Csp 6,07 - 8,38 pg/mL) > A549 (ICsp 7,00 - 9,44 pg/mL)
> MDA-MB-231 (ICsp 7,16 - 9,97 pg/mL) > JB6-C141 (ICs0 7,23 - 9,97 pg/mL) > HT-
29 (I1Cs0 8,18 - 11,16 pg/mL) > HepG2 (ICso 8,88 - 11,88 pg/mL). Tuy nhién, cao toan
phan (RT) thé hién hoat tinh yéu hon cac cao phin doan voi ICsp 19,08 - 34,30 pg/mL,
trong d6 manh nhat trén dong MCF-7 (ICs0 19,08 + 2,16 pg/mL).
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3.2.2.2. Két qua sang loc hoat tinh gdy déc té bao ung thw in vitro ciia cdc cao chiét
tir phdn trén mat dit

Cao toan phan EtOH 70% (APT) va cac cao phan doan cia cao toan phan (cao
n-hexan - APH, cao ethyl acetat - APE va cao nu6c - APW) tir phan trén mat dit Nghé
ding duoc danh gia hoat tinh gdy doc té bao ung thu in vitro trén 7 dong té bao A549,
MCF-7, HepG2, MDA-MB-231, HT-29, K562 va HL-60. Ellipticin dugc st dung lam
chtng duong. Két qua chi ra & Phu luc 8.3 va Bang 3.5:

Bang 3.5. Hoat tinh giy ddc té bao ung thw in vitro ciia cdc cao chiét tir phin trén

mat dat Nghé d‘fmg
My I1Cs0 (Ug/ML)
A549 MCF-7 HepG2 MDA-MB-231 HT-29 K562 HL-60
68,41 + 79,02
APT > 100 > 100 84,89 + 4 57 >100 >100
5,24 +3,11
86,30 54,71+ 65,09+ 49,76 53,42 65,14
APH 60,12 £+ 5,21
+ 5,49 4,45 4,01 +235 +228 +268
78,94 + 76,75
APE >100 >100 > 100 >100 >100
4,13 +4,95
APW >100  >100 > 100 > 100 >100 >100  >100
o 037+ 044+ 0,34+ 045+ 040+ 0,37+
Ellipticin 0,36 + 0,02
0,03 0,02 0,03 0,02 0,02 0,02

Ghi cht: APH: Cao n-hexan ciia phan trén mdt dat; APE: Cao EtOAc ciia phan trén
mat dat; APW: Cao nudc cia phdn trén mat dat.

Két qua & Bang 3.5 cho thy trong sd cac cao chiét, cao phan doan n-hexan
(APH) thé hién hoat tinh gay doc té bao manh hon trén tit ca cac dong té bao dugc thir
nghiém (ICso 49,76 - 86,30 pg/mL), twong tng véi ICso ddi véi HT-29 (49,76 + 2,35
pg/mL), K562 (53,42 £+ 2,28 pg/mL), MCF-7 (54,71 + 4,45 pg/mL), MDA-MB-231
(60,12 £ 5,21 pg/mL), HepG2 (65,09 + 4,01 pg/mL), HL-60 (65,14 + 2,68 pg/mL) va
A549 (86,30 + 5,49 pg/mL). Cao phan doan ethyl acetat (APE) cho thay hoat tinh yéu
d6i voi dong té bao HT-29 va HepG2, véi gia tri ICso 1an luot 13 76,75 + 4,95 va 78,94
+ 4,13 pg/mL. Ngoai ra, cao chiét tong (APT) ciing thé hién hoat tinh yéu d6i v6i dong
té bao MCF-7 (ICso 68,41 + 5,24 pg/mL), HT-29 (ICso 79,02 + 3,11 pg/mL) vd MDA-
MB-231 (ICso 84,89 + 4,57 ug/mL). Nguoc lai, cao chiét nudc (APW) thé hién hoat
tinh khong dang ké d6i véi cac dong té bao duoc thir nghiém (ICso > 100 pg/mL).
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3.2.3. Két qua phan lap va xac dinh ciu tric caa cac hop chat
3.2.3.1. Két qud phan ldp va xdc dinh céu triic ciia cdc hop chit tiv thin ré

Két qua sang loc hoat tinh gdy doc té bao ung thu in vitro cua cac cao phan doan
than r& Nghé ding (Bang 3.4) cho thiy cao n-hexan (RH) thé hién hoat tinh manh nhat
trén tat ca céc dong té bao thir nghiém (ICso 5,43 - 8,88 pg/mL). Do do, cao RH dugc
vu tién lya chon nghién ctru phan 1ap cac hop chit. Ngoai ra, cac cao ethyl acetat (RE,
ICs0 7,61 - 11,96 pg/mL) va cao nude (RW, I1Csp 7,53 - 11,88 pg/mL) cling thé hién hoat
tinh manh va gin twong duong nhau. Do d6, hai cao nay ciing duoc Iwa chon dé nghién
ctru phén l4p cac hop chat.

a) Két qua phan Idp cdc hop chat tir than ré
+ Phan 1ap cac hop chét tir cao n-hexan (RH)

Phén tach cao RH (300 g) bang sic ky cot silica gel va ria giai bang hé n-
hexan/aceton (9:1 - 1:1, v/v) va 100% MeOH thu dugc 12 phan doan (H1 - H12). Phan
1ap phan doan H2 (420 mg) biang sic ky cot silica gel, rira giai bang hé cloroform/ethyl
acetat/aceton (25:1:1, v/v/v) thu dugc hop chat R4 (8 mg) va R9 (10 mg). Sir dung
phuong phap sic ky cot twong tu thu dugc hop chat R4 (7 mg), R5 (19 mg) va RS (14
mg) tir phan doan H4 (140 mg) va hop chat R6 (6,6 mg) va R7 (4,5 mg) tir phan doan
H5 (120 mg). Phan lap phan doan H8 (540 mg) bang sic ky cot RP-Cis voi dung moi
rira giai aceton/nudce (7:3, v/v) thu dugce hop chat R1 (103,8 mg). Tuong tu, hop chat
R11 (17,8 mg) va R12 (2,5 mg) thu duoc tir phan doan H9 (160 mg) va hop chat R2
(12,3 mg) va R3 (3,5 mg) thu dugc tir phan doan H10 (140 mg). Qua trinh phan 13p cac
hop chét tir cao n-hexan than r& Ngh¢ dang duoc trinh bay ¢ Hinh 3.3:

Cao n-hexan

(RH, 300 g)
CC: Silica gel
n-Hexan/aceton (9:1 - 1:1, v/v), 100% MeOH
H1,3.6.7, H2 H4 HS HS H9 H10
11,12 (420 mg) (140 mg) (120 mg) (540 mg) (160 mg) (140 mg)
CC: Silica gel * * CC: RP-C4 # #
Cloroform/ethyl Aceton/nudce (7:3,
acetat/aceton (25:1:1, v/v/v) | viv) ]
R4 (8 mg) R4 (7 mg) R6 (6,6 mg) R1 (103,88 mg) R11 (17,8 mg) R2 (12,3 mg)
R9 (10 mg) R5 (19 mg) R7 (4,5 mg) R12 (2,5 mg) R3 (3,5 mg)
R8 (14 mg)

*: CC: Silica gel. cloroform/ethyl] acetat/aceton (25:1:1, v/iv/v)
#: CC: RP-Cy4. aceton/nudc (7:3, v/v)

Hinh 3.3. Tém tit qua trinh phén lap cic hgp chat tir cao RH
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+ Phan 1ap cac hop chét tir cao EtOAc (RE)

Phén tach cao RE (450 g) bang sic ky cot silica gel str dung hé dung moéi rira giai
n-hexan (100%), n-hexan/aceton (9:1 - 1:1, v/v) va 100% MeOH thu dugc 10 phan doan
(E1 - E10). Tinh ché phan doan E2 (150 mg) bang sic ky cot RP-Cig v6i hé dung mdi
aceton/nudc (8:2, v/v) thu duoc hop chat R10 (2,0 mg). Bang phuong phap sic ky tuong
tu, cac hop chat R1 (6 mg), R2 (5 mg) va R6 (5 mg) ciing dugc phan lap tir cac phan
doan tuong tng 1a ES (107 mg), E7 (142 mg) va E§ (138 mg).

Qua trinh phén l4p cac hop chét tir cao ethyl acetat than r& Nghé ding duoc trinh
bay ¢ Hinh 3.4:

Cao ethyl acetat
(RE. 450 g)
CC: Silica gel
100% n-Hexan, n-hexan/aceton (9:1 - 1:1, v/v),
100% MeOH
E1,3,4,6, E2 E5S E7 E8
9,10 (150 mg) (107 mg) (142 mg) (138 mg)
CC: RP-Cj * * *
Aceton/nudce (8:2, v/v)
R10 (2 mg) R1 (6 mg) R2 (5 mg) R6 (5 mg)

* CC: RP-Cyg, Aceton/nudc (6:4, v/v)

Hinh 3.4. Tém tit qua trinh phén lap cic hop chit tir cao RE

b) Két qud xdc dinh cdu tric cia cdc hop chat tir than ré
+ Hop chit R1

Hop chat R1 thu dugc dudi dang ddu mau vang nhat; [a]3° +27 (c 0,1, MeOH)
(tai liéu: [a]3® +26,4 (c 0,12, MeOH) [205]); CD (MeOH) Amax (mdeg) 253 (+18,8) va
322 (-5,3) nm. Pho ESI-MS xuit hién pic ion gia phén tir tai m/z 251,30 [M-H]" pht hop
v6i cong thirc phan tir C1sH2403 (d0 bét bdo hoa 14 4). Pho *H-NMR (600 MHz, CDCls)
va BC-NMR (125 MHz, CDCls): Xem Bing 3.6.
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Bing 3.6. Dir li¢u pho ciia hgp chat R1 va chit tham khio

Vi R1 Phaeocaulisin E [205]

tri o1*P (ppm) oc?° (ppm) o1*P (ppm) oc? (ppm)

1 1,70 (1H, m) 54,5 1,67 (1H, m) 54,7
1,82 (1H, m) 1,80 (1H, m)

2 21,2 21,4
1,62 (1H, m) 1,61 (1H, m)
1,75 (1H, m) 1,71 (1H, m)

3 39,8 39,9
1,61 (1H, m) 1,60 (1H, m)
- 80,1 - 80,3

5 1,58 (1H, m) 50,1 1,54 (1H, m) 50,1
2,83 (1H, d, 15,6) 2,80 (1H, d, 15,4)

6 27,8 28,0
1,98 (1H, m) 1,94 (1H, m)

7 - 135,6 - 135,8
- 205,0 - 205,3
2,92 (1H, d, 12,0) 2,88 (1H, d, 12,0)

9 57,1 57,3
2,50 (1H, d, 12,0) 2,46 (1H, d, 12,0)

10 - 71,1 - 71,4

11 - 139,4 - 139,7

12 1,79 (3H, brs) 21,8 1,78 (3H, d, 0,9) 22,0

13 1,86 (3H, brs) 22,6 1,86 (3H, d, 1,8) 22,8

14 1,16 (3H, 9) 21,9 1,13 (3H, 9) 22,0

15 1,26 (3H, 9) 29,9 1,23 (3H, 9) 30,0

3 CDCls, ¥ 600 MHz, © 125 MHz, 9 75 MHz

Phd 'H-NMR cho thiy tin hiéu ctia 4 nhém methyl tai 5 1,16 (3H, s, H-14), 1,26
(3H, s, H-15), 1,79 (3H, s, H-12), 1,86 (3H, s, H-13) va cac proton aliphatic cong hudéng
trong ving trudng cao 1,58 - 2,92 ppm. Phd 13C-NMR két hop vaoi phé HSQC cua R1
cho thay sy c6 mit cia 15 carbon trong d6 c6 4 nhdm methyl (CHs), 4 nhém methylen
(CH2), 2 nhém methin (CH) va 5 nguyén tir carbon khong lién két v6i hydro. Tin hiéu
tai 205,0 ppm déc trung cho nhom keton. Cac tin hiéu tai dc 135,6 va oc 139,4 thudc vé
ndi doi. Tin hiéu ctia nhém -C-OH cling dugc quan sat tai dc 71,1 va oc 80,1. Tu cac dir
liéu phd dd phén tich & trén, hop chit R1 dugc du doan 1a 1 sesquiterpen ¢ ciu triic
khung guaian [205] (Hinh 3.5A).

Tuong tac HMBC gitra cac proton tai on 1,16 (H-14) véi cac carbon dc 39,8 (C-
3)/80,1 (C-4)/50,1 (C-5); gitra proton on 1,26 (H-15) voi cac carbon dc 54,5 (C-1)/57,1
(C-9)/71,1 (C-10) 1an luot xac dinh vi tri gin ctia cdc nhom -OH tai C-4 va C-10. Vi tri
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ctia nbi doi dugc xac dinh tai C-7(C-11) thong qua twong tac HMBC giira cic proton dn
2,83 (H-6)/1,79 (H-12)/1,86 (H-13) véi cac carbon oc 135,6 (C-7)/139,4 (C-11). Tuong
tu, nhom keton tai C-8 ciling dugc xac dinh dua trén tuong tac HMBC cua céac proton dn
2,83 (H-6)/2,50, 2,92 (H-9) va oéc 205,0 (C-8) (Hinh 3.5B).

Céu hinh tuong d6i duoc xac dinh thong qua tuong tac trén pho NOESY gitta H-
14 (0n 1,16)/ H-1 (o1 1,70)/ H-15 (Jn 1,26), xac dinh cac proton H-1, H-14 va H-15 co
cung hudng. Ngoai ra, trén phd NOESY khéng quan sat thdy twong tac gitra H-5 (dn
1,58)/ H-14 va H-5/ H-15, goi y proton H-5 nguoc hudng vai H-1, H-14 va H-15 (Hinh
3.5C). C4u hinh tuyét d6i cua hop R1 duoc xac dinh 1a 1R, 4S, 5S, 10S thong qua phd
CD vé61 hi¢u Umg cotton am tai 322 nm (—5,3) va hi€u ung cotton duong tai 253 nm
(+18,8) twong ty nhu phaeocaulisin E [205]. Tt cac dir liéu pho da phan tich & trén, két
hop véi tai liéu [205], R1 duoc xac dinh la phaeocaulisin E (Hinh 3.5).

O fy :,’.;:if'
OH | s
— HMBC »--<NOESY

Hinh 3.5. Cu triic héa hoc (A) va cac twong tic HMBC (B) va NOESY (C) chinh
ciia hop chat R1
+ Hop chit R2

Hop chéat R2 thu duoc dudi dang diu mau vang nhat; [a]Z° -40 (c 0,5, MeOH)
(tai liéu: [@]3’ -40,7 (c 0,9, MeOH) [206]); CD (MeOH) Amax (Mmdeg) 325 (-11,2) nm.
Phd ESI-MS xuét hién pic ion gia phan tir tai m/z 251,35 [M-H]" phu hop véi cong thirc
phan tir C15H2403 (d6 bt bio hoa 1a 4). Phd 'H-NMR (600 MHz, CDCls) va *C-NMR
(150 MHz, CDCl3): Xem Bang 3.7-3.8.

Dit liéu phd NMR va MS ctia hop chat R2 cho thiy cé su tuong dong véi R1
(Bang 3.7), goi y R2 1a 1 dong phan ciia R1 véi cau triic cua sesquiterpenoid khung
guaian. Diém khac biét 16n nhét trong phd 13C-NMR ctia R2 so voi R1 1a su dich chuyén
vé viing truong cao hon cia nguyén tir carbon C-15 (chénh léch Ad = - 9,3 ppm), goi ¥
nhém methyl (C-15) trong hai phan tir R1 va R2 ¢6 dinh hudng ngugc nhau trong khong
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gian. Piéu nay duoc chimg minh thong qua tuong tac trén phd NOESY giita H-1 (dn
1,97)/H-14 (61 1,21) va gitra H-5 (61 1,38)/H-15 (Jn 1,19) va hi€u Gng cotton am tai 325
nm (-11,2), xac dinh c4u hinh IR, 4S, 5S, 10R cua R2 [207]. Déi chiéu véi tai liéu tham
khao [206] (Bang 3.8), R2 duoc xac dinh 1a (1R,4S,5S,10R)-zedoarondiol (va thuong
dugc goi la zedoarondiol) (Hinh 3.6).

OH

— HMBC »-xNOESY

Hinh 3.6. C4u triic héa hoc (A) va cac twong tac HMBC (B) va NOESY (C) chinh
ciia hop chiat R2
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Bang 3.7. So sanh dir li¢u pho ciia hop chat R1-R3

Vi R1 R2 R3
tri ou*P(ppm)  ac**(ppm)  SW*P(ppm)  dc*? (ppm) o1*P (ppm) oc*° (ppm)
1 1,70 (1H, m) 545 | 1,97 (1H, m) 56,0 2,84 (1H, m) 51,8
, L82(1H.m) g | LTACHmM) g | LISEHmM 25 2
1,62 (1H, m) 1,67 (1H, m) 1,55 (1H, m)
1,75 (1H, m 1,80 (1H, m
3 et ElH’ m; 98 17 §1H, mg 39,8 1,80 (2H, m) 37,1
4 - 80,1 - 80,0 - 82,5
5 1,58 (1H, m) 50,1 1,38 (1H, m) 52,0 1,95 (1H, m) 53,4
2,83 (1H, d, 15,6) 2,82 (1H, d, 14,4) 2,52 (1H, d, 14,4)
° o8 (1H, m) 218 1og (1H, m) 285 180 (1H, m) 213
7 - 1356 - 134,77 - 134,0
8 - 2050 - 2029 - 203,0
g 202(Hd120)  _  295(1H,d,126) so9  322(1H.4,162) 50.2
2,50 (1H, d, 12,0) 2,59 (1H, d, 12,6) 2,42 (1H, d, 16,2)
10 - 711 - 728 - 73,2
1 - 1394 - 1422 - 143,8
12 1,79 (3H, brs) 21,8 1,83 (3H, brs) 222 187 (3H,s) 22,1
13 1,86 (3H, brs) 226 1,93 (3H,s) 229  2,02(3H,s) 22,9
14 1,16 (3H, s) 21,9 1,21 (3H, brs) 227 1,43 (3H,s) 25,0
15 1,26 (3H, s) 299 1,19 (3H, s) 206 1,23 (3H, s) 32,2

3 CDCls, ¥ 600 MHz, © 125 MHz, 9 150 MHz
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Bing 3.8. Dir li¢u pho ciia hgp chat R2 va chit tham khio

Vi tri R2 (1R,4S,5S,10R)-Zedoarondiol
oH*? (ppm) dc*¢ (ppm) on*4 (ppm) dc*¢ (ppm)

1 1,97 (1H, m) 56,0 55,9
1,74 (1H, m)

2 219 21.9
1,67 (1H, m)
1,80 (1H, m)

3 39.8 39,7
1,67 (1H, m)

4 - 80,0 80,0

5 1,38 (1H, m) 520 51,9
2,82 (1H, d, 14,4

6 28 5 28 5
1,98 (1H, m)

7 134,7 134,7

8 |- 202,9 203,2
2,95 (1H, d, 12,6) 2,93 (1H, d, 12,8)

9 59.9 59.9
2,59 (1H, d, 12,6) 2,56 (1H, d, 12,8)

10 | - 72.8 727

11 |- 1422 1422

12 1,83 (3H, brs) 222 1,79 (3H, s) 222

13 1,93 (3H,s) 229 1,89 (3H, s) 229

14 1,21 (3H, brs) 227 1,16 (3H, s) 226

15 1,19 (3H, s) 20.6 1,14 (3H, s) 20,0

3 CDCl3, ¥ 600 MHz, © 150 MHz, 9 400 MHz, 100 MHz
4 Hop chat R3

Hop chat R3 thu duoc duéi dang chat ran mau vang nhat; CD (MeOH) Amax
(mdeg) 255 (-21,9) va 315 (-8,8) nm. Pho ESI-MS xuét hién pic ion gia phan tir tai m/z
251,35 [M-H]" phti hop vé6i cong thirc phan tir C1sH2403 (d6 bat bio hoa 1a 4). Pho *H-

NMR (600 MHz, CDCls) va *C-NMR (150 MHz, CDCls): Xem Bing 3.7 va 3.9.
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Bing 3.9. Dir li¢u pho ciia hgp chat R3 va chit tham khio

Vi R3 (1S,4S,5S,10R)- (1S,4S,5S,10R)-
tri Zedoarondiol [208] @ Isozedoarondiol [209]
on** (ppm) o™
oc®* (ppm) oc®* (ppm)
(ppm)

1 2,84 (1H, m) 51,8 51,2 51,2
1,95 (1H, m)

2 25,2 23,2 24,7
1,55 (1H, m)
1,80 (2H, m) 37,1 36,6 36,5
- 82,5 80,6 80,4
1,95 (1H, m) 53,4 52,6 52,4
2,52 (1H, d, 14,4)

6 27,5 26,7 26,8
1,80 (1H, m)

7 - 134,0 134,4 134,4

8 - 203,0 202,9 202,7
3,22 (1H, d, 16,2)

9 50,2 52,3 50,5
2,42 (1H, d, 16,2)

10 - 73,2 70,8 71,8

11 - 143,8 140,8 139,8

12 1,87 (3H,5s) 22,1 22,1 22,4

13 2,02 (3H,5s) 22,9 21,4 21,6

14 1,43 (3H,5s) 25,0 24,8 24,8

15 1,23 (3H,5s) 32,2 29,0 32,4

3 CDCls, ¥ 600 MHz, © 150 MHz, 9 DMSO-ds, ® 125 MHz

Dit liéu pho NMR va MS ctia hop chit R3 ciing cho thiy c6 su twong dong voi

R2 (Bang 3.7), goi ¥ R3 ciing 1a 1 dong phan cua R2 véi cdu tric ciia sesquiterpenoid

khung guaian. Bang 3.7 cho thay c6 sy thay ddi vé d6 chuyén dich hoa hoc ciia H-1 (Ad
=+ 0,87 ppm), C-1 (Ad =- 4,2 ppm), C-2 (Ad =+ 3,3 ppm), C-9 (A =- 9,7 ppm), C-14
(Ad = + 2,3 ppm) va C-15 (Ad = + 11,6 ppm) ciing nhu hing s ghép cua cac proton H-
9 (R3:J=16,2 Hz, R2: J = 12,6 Hz), goi ¥ su khac biét vé cau hinh cua R3 so voi R2.
Phan tich pho NOESY cho thay c6 su twong tac giita cac proton H-1 (61 2,84)/ H-15 (dn
1,23)/H-5 (61 1,95), goi y cac proton nay c6 cung dinh hudng trong khdng gian. Ngoai
ra, trén phd NOESY khong quan sat thiy tuong tac giita H-14 (on 1,43)/ H-1 va H-14/

H-5, goi y H-1 va H-5 nguoc huéng v6i H-14. Phd CD xuét hién hiéu tmg cotton chinh
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tai 255 nm (-21,9) va mot hiéu Gng cotton nho tai 315 nm (-8,8) tuong tu nhu hop chat
(1S,45,5S,10R)-zedoarondiol  [208] va nguwoc voi hop chat (1S,4S,5S,10R)-
isozedoarondiol [209]. Tir cac dit lidu phd thu dugc, ddi chiéu véi tai liéu tham khao
[208], [209] (Bang 3.9), R3 dwoc x4c dinh 1a (1S,4S,5S,10R)-zedoarondiol (Hinh 3.7).

= H
OH

3

—=HMBC  (1S,4S,5S,10R)-Isozedoarondiol ~ »*~~ X NOESY

Hinh 3.7. Ciu triic héa hoc (A) va cac twong tic HMBC (B) va NOESY (C) chinh
ciia hop chat R3

+ Hop chat R4

Hop chéat R4 thu duoc dudi dang diu mau vang nhat; [a]2° -60 (c 0,2, MeOH)
(tai liéu: [a]Z® -62,5 (¢ 0,2, MeOH) [210]). Pho ESI-MS xuat hién pic ion gia phan tur
tai m/z 235,30 [M+H]" va 233,30 [M-H] phu hop véi cong thirc phan tir C1sH2202 (46
bat bio hoa 1a 5). Pho *H-NMR (600 MHz, CDCls) va 3C-NMR (150 MHz, CDCly):
Xem Bang 3.10.

Phén tich dit liéu phd ctia R4 so v6i R1 (Bang 3.10) cho thiy co sy khac biét 16n
vé d6 dich chuyén héa hoc tai C-10 (Ad = + 70,5 ppm) va C-15 (Ad = + 81,6 ppm).
Ngoai ra, sy ving mit ctia 1 nhdm methyl va sy xuét hién ctia 1 nhém exomethylen (5n
4,90 va 4,91), goi ¥ su thay thé ciia nhém methyl bang nhém exomethylen trong cu
tric ciia R4. Piéu nay dugc khang dinh thong qua twong tac HMBC giita hai proton
exomethylen H-15 (0n 4,90/ 4,91) véi cac carbon C-1 (dc 51,1)/C-9 (dc 53,8). Cau hinh
ctia cac nhom thé va proton gén tai vi tri C-1, C-4 va C-5 dugc xac dinh dua trén tuong
tac NOESY giita H-1 (0 2,19) va H-14 (0n 1,24) ciing nhu su thiéu tuong tac giita H-5
(0 1,44)/ H-1 va H-5/ H-14, dong thoi so sanh véi tai lidu [210]. Tir cac dir liéu pho thu

duoc két hop voi tai liéu [210], R4 duoc xac dinh 1a isoprocurcumenol (Hinh 3.8).
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Bang 3.10. Dir li¢u pho ciia hop chat R4 va chit tham khio

Vi R1 R4 Isoprocurcumenol [210]
tri on?P (ppm) Oc?C ond (ppm) oc?®
(ppm) (ppm)

1 545 219(1H, m) 51,1 51,1
1,84 (1H, m)

2 212 24,7 24,7
1,70 (1H, m)

3 398 1,84(2H, m) 39,8 39,8

4 801 - 79,8 79,7

5 501 1,44(1H,ddd,1,2;12,6;13,2) 58,8 58,7
2,81 (1H, dd, 1,2; 14,4)

6 27,8 28,1 28,2
2,00 (1H,t, 13,2)

7 1356 - 1345 134,5

8 2050 - 203,3 203,2
3,31 (1H, d, 14,4)

9 571 53,8 53,8
3,23 (1H, d, 14,4)

10 711 - 141,6 141,3

11 1394 - 143,9 144,0

12 21,8 1,82(3H,5) 21,8 1,82 (3H,5) 21,9

13 22,6 1,92 (3H,5) 22,8 1,91 (3H,5) 22,7

14 21,9 1,24 (3H,5s) 24,3 1,23 (3H, ) 24,3
4,91 (1H, s)

15 29,9 111,5 4,90 (2H, brs) 111,3
4,90 (1H, s)

3 CDCls, ¥ 600 MHz, © 150 MHz, 9 400 MHz, ©100 MHz

B

Cc

— HMBC

+ A NOESY

Hinh 3.8. Céu triic héa hoc (A) va cac twong tac HMBC (B) va NOESY (C) chinh

ciia hop chit R4
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+ Hop chat R5
Hop chat R5 thu dugc dudi dang ddu mau vang nhat; [a]3° +87 (¢ 0,2, MeOH)
(tai lidu: [a]3® +87,9 (¢ 0,5, MeOH) [210]); CD (MeOH) Amax (Mdeg) 254 (+9,5) nm.
Pho ESI-MS xuét hién pic ion gia phan tir tai m/z 235,25 [M+H]* va 233,25 [M-H] phu
hop véi cong thie phan tir C1sH2202 (@6 bat bio hoa 1a 5). Phd 'H-NMR (600 MHz,
CDCls) va 3C-NMR (150 MHz, CDCl3): Xem Biéng 3.11.
Bang 3.11. Dir liéu phé ciia hop chéit R5 va chét tham khao

Vi R1 R5 Neoprocurcumenol [210]
tri o1*® (ppm) oc*(ppm)  ow*%(ppm)  &c** (ppm)
1 54,5 - 122,3 122,2
2,34 (1H, m)
2 21,2 27,7 21,7
2,24 (1H, m)
1,77 (1H, m)
3 39,8 39,0 39,0
1,68 (1H, m)
80,1 - 80,2 80,0
5 50,1 2,30 (1H, m) 54,0 54,1
2,76 (1H, d, 14,4)
6 27,8 28,1 28,2
2,24 (1H, m)
1356 - 135,2 135,2
2050 - 204,1 203,8
3,46 (1H, m)
9 57,1 51,0 51,1
2,93 (1H, d, 15,0)
10 71,1 - 137,1 137,2
11 139,4 - 138,5 138,5
12 21,8 1,81 (3H, s) 21,8 1,81 (3H, s) 21,8
13 22,6 1,90 (3H, s) 22,7 1,90 (3H, s) 22,6
14 21,9 1,14 (3H,s) 21,7 1,12 (3H, s) 21,8
15 29,9 1,66 (3H, s) 21,3 1,66 (3H, s) 21,2

3 CDCls, ¥ 600 MHz, © 150 MHz, 9 400 MHz, ©100 MHz

Dit liéu pho cua R5 (Béang 3.11) cho thiy c6 nhiéu diém tuwong dong voi R1, goi
y R5 ciing 1a 1 sesquiterpen c6 cau trac khung guaian. Tuy nhién, R5 chi cé xuat hién 1
nhém methin va 6 carbon khong lién két véi hydro. Ngoai ra, su xuét hién cua 2 carbon
tai ving truong thap (dc 122,3 va 137,1) va sy vang mit cia 1 nhom hydroxyl cho thay
¢6 sy dehydrat hoa trong ciu tric ciia R5. Diéu nay duoc khang dinh thong qua tuong
tac HMBC gitra H-15 (dn 1,66) vdi cac carbon C-1 (dc 122,3)/C-9 (dc 51,0)/C-10 (dc
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137,1) va gitta H-9 (Jn 2,93) véi cac carbon C-1/C-7 (¢ 135,2)/C-8 (dc 204,1) (Hinh
3.9). Céu hinh tuyét di cuia R5 duoc xac dinh 12 4S, 5S thdng qua phd CD véi hiéu tng
cotton duong tai 254 nm (+9,5) [210]. Tir cac dit liéu trén, két hop voi tai liéu [210], R5

duogc xac dinh Ia neoprocurcumenol (Hinh 3.9).

Hinh 3.9. Céu triic héa hoc (A) va cac twong tic HMBC (B) chinh ciia hop chit
R5
+ Hop chat R6

Hop chat R6 thu duoc dudi dang dau mau vang nhat; [a]’ +60 (c 0,2, MeOH)
(tai lidu: [a]%® +60,9 (c 0,8, CHCIs) [207]); CD (MeOH) Amax (Mmdeg) 221 (-22,0), 242
(-40,7), 280 (+24,4) va 335 (+15,6) nm. Pho ESI-MS xuat hién pic ion gia phan tir tai
m/z 235,15 [M+H]* pht hop véi cong thirc phan tir C1sH2202 (46 bat bio hoa 13 5). Phd
'H-NMR (600 MHz, CDCls) va **C-NMR (150 MHz, CDCls): Xem Bang 3.12.

Phén tich dir liéu phd NMR cua R6 cho thdy hop chit nay 1a 1 sesquiterpen c6
céu triic khung guaian véi sy xuat hién cta 4 nhom methyl, 3 nhém methylen, 3 nhom
methin va 5 carbon khong lién két voi hydro (trong d6 ¢6 1 nhom keton tai 199,1 ppm
va 1 nhém -C-OH tai 80,3 ppm). Ngoai ra, phd *H-NMR cho thdy R6 c6 1 proton olefin
tai 045,87 (1H, br s, H-9). Piéu nay cho thay R6 c¢6 2 ndi d6i (6c 129,2, 136,3, 136,7 va
155,0). Ngoai ra, Bang 3.12 ciing cho thy sy thay ddi 16n vé d6 chuyén dich hoa hoc
gitta C-9 (A6 =+ 72,1 ppm), C-10 (Ad =+ 83,9 ppm) va C-15 (Ad = -6,6 ppm), goi y ¢
sy hydrat hoéa tai vi tri C-10 trong cAu trac cua R6 so v4i R1. Diéu nay dugc xac dinh
thong qua tuong tac HMBC gitra H-15 (on 1,88) véi C-1 (dc 50,5)/C-9 (dc 129,2)/C-10
(0c 155,0) va H-9 (Jn 5,87) voi C-1/C-7 (oc 136,3)/C-8 (oc 199,1) (Hinh 3.10).

Céu hinh twong dbi dugc xac dinh thong qua twong tac trén phd NOESY gitta H-
1 (612,37) v6i H-14 (d1 1,24) (Hinh 3.10). Cau hinh tuyét dbi ciia R6 dugc xac dinh 1a
1R, 4S, 5S thong qua cac hiéu tmg cotton trén phd CD tai 221 (-22,0), 242 (-40,7), 280
(+24,4) va 335 (+15,6) nm [211]. Tir cac dit liéu pho trén, két hop véi tai liéu [212], R6

duogc xac dinh la procurcumenol (Hinh 3.10).
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Bang 3.12. Dir li¢u pho ciia hgp chat R6 va chit tham khio

Vi R1 R6 Procurcumenol [212]

tri o1*? (ppm)  5c*° (ppm) 01> (ppm) oc*€ (ppm)

1 | 545 2,37 (1H, m) 50,5 50,6

2,59 (1H, m)
2 212 28,6 28,7
2,18 (1H, m)

3 398 1,76 (2H, m) 39,9 40,0
80,1 - 80,3 80,4

5 50,1 1,91 (1H, m) 53,9 54,0

1,95 (1H, m)
6 278 26,9 27,0
1,65 (1H, m)

7 1356 - 136,3 136,9
205,0 - 199,1 199,2
57,1 587 (1H,brs) 1292 587 (lH,s) 129,3

10 711 - 155,0 155,1

11 1394 - 136,7 136,4

12 21,8 1,75(3H,s) 21,2 1,75(3H,s) 21,4

13 226 1,77 (3H,s) 224 1,76 (3H,s) 22,5

14 219 124 (3H,s) 243 124 (3H,s) 24,0

15 29,9 1,88 (3H,s) 233 1,87 (3H,s) 23,5

3 CDCls, ¥ 600 MHz, © 150 MHz, 9 400 MHz, © 100 MHz

B C
\_O

OH

— HMBC V2N NOESY

Hinh 3.10. Cau triic héa hoc (A) va cac twong tac HMBC (B) va NOESY (C)
chinh ciia hop chit R6
+ Hop chit R7
Hop chit R7 thu duoc dudi dang chit rin mau vang nhat. Phd ESI-MS xuét hién
pic ion gia phan tu tai m/z 235,25 [M+H]" phu hop véi cong thitc phan tir C1sH2202 (40
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bat bio hoa 1a 5). Pho 'H-NMR (600 MHz, CDCls) va 3C-NMR (125 MHz, CDCly):
Xem Bang 3.13.
Bang 3.13. Dir li¢u pho ciia hop chat R7 va chit tham khio

Vi R6 R7 1-epi-Procurcumenol
tri [210]
5 (ppm) oc?c OoH*P (ppm) oc?e x4 (ppm) oc?®
(Ppm) (Ppm) (Ppm)
1 2,37 (1H, m) 50,5 3,24 (1H,dd, 7,2;15,0) 46,3 46,4
2,59 (1H, m) 2,21 (1H, m)
2 28,6 28,4 28,4
2,18 (1H, m) 1,70 (1H, m)
3 1,76 (2H, m) 39,9 1,75 (2H, m) 38,1 38,3
- 80,3 - 81,9 81,7
5 1,91 (1H, m) 53,9 2,02 (1H,dd, 2,4;7,2) 54,5 54,6
1,95 (1H, m) 2,60 (1H, dd, 2,4; 13,2)
6 26,9 26,6 26,7
1,65 (1H, m) 1,95 (1H, m)
- 136,3 - 134,4 1345
- 199,1 - 196,2 196,1
5,87 (1H, brs) 129,2 5,93 (1H,5s) 129,0 5,91 (1H,brs) 129,0
10 - 155,0 - 1549 154,7
11 - 136,7 - 140,8 140,8
12 1,75(3H,s) 21,2 1,84 (3H,5) 216 1,84(3H,5s) 21,6
13 1,77 (3H, ) 22,4 1,96 (3H,s) 22,7 1,94 (3H,5s) 22,7
14 1,24 (3H,s) 24,3 1,38 (3H,5s) 24,8 1,37 (3H,59) 24,8
15 1,88 (3H,5s) 23,3 1,94 (3H,5s) 26,5 1,94 (3H,5s) 26,3

3 CDCls, ¥ 600 MHz, © 125 MHz, 9 400 MHz, © 100 MHz

Dit liéu pho NMR va MS cua R7 tuong tu nhu R6 (Bang 3.13), goi y R7 ciing
1a 1 sesquiterpen c6 cau tric khung guaian va 1a dong phan cua R6. Su khac biét 16n chu
yéu & C-1 (Ad = - 4,2 ppm), H-1 (A = + 0,87 ppm) ciing nhu d6 bdi H-1r7 (dd, J = 7,2;
15,0 Hz) so v&i H-1re (M) va H-5r7 (dd, J = 2,4; 7,2 Hz) so v&i H-5re (M), goi v ¢6 su khac
biét vé cdu hinh & C-1 trong cAu tric cua R7 so voi R6. Diéu nay duogc thé hién 15 trén
phd NOESY do khéng quan sat thiy tuong tac ciia H-1 (du 3,24) va H-14 (6n 1,38). Tir
cac dir litu thu duogc, két hop voi tai lieu [210], R7 dugc xic dinh la 1-epi-

procurcumenol (Hinh 3.11).
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A

OH

— HMBC
Hinh 3.11. Céu triic héa hoc (A) va cac twong tac HMBC (B) chinh ciia hop chit
R7

+ Hop chit R8
Hop chit R8 thu dugc dudi dang dau mau vang nhat; [a]Z° -17,8 (¢ 0,1, MeOH)
(tai liéu: [@]&° -17,0 (c 0,1, MeOH) [211]). Pho ESI-MS xuat hién pic ion gia phan tur
tai m/z 249,30 [M-H] phu hop véi cong thirc phan tir C1sH2203 (46 bét bdo hoa 1a 5).
Phé *H-NMR (600 MHz, CDCl3) va 3C-NMR (125 MHz, CDCls): Xem Bang 3.14.
Bang 3.14. Dir liéu pho ciia hop chat R8 va chat tham khao

. Aerugidiol  1-epi-Aerugidiol
Vi R8
tr;’ R7 [211] [213]
o1>® (ppm) oc* (ppm) ¢ (ppm) oc*" (ppm)

1 46,3 - 87,0 87,0 83,2
2,66 (1H, d, 14,4)

2 284 27,7 27,8 22,7
1,95 (1H, m)
2,24 (1H, m)

3 381 37,9 37,6 39,1
2,16 (1H, m)

4 819 - 83,7 83,5 81,1

5 545 2,05(1H, m) 61,7 61,2 55,8
2,00 (1H, m)

6 26,6 37,6 37,5 35,8
1,80 (1H, m)

7 1344 - 133,3 133,9 135,6

8 196,2 - 194,4 195,5 198,5

9 129,0 5,87(1H,d, 1,2) 128,7 128,6 130,2

10 1549 - 151,5 151,3 152,6

11 1408 - 143,5 143,6 137,8

12 21,6 2,02(3H,5s) 23,1 23,5 21,4

13 22,7 1,88(3H,5) 22,4 22,6 22,6

14 24,8 1,44 (3H,5s) 24,7 24,5 26,6

15 26,5 2,01(3H,5) 22,5 22,2 20,5

8 CDCls, ¥ 600 MHz, © 125 MHz, 9 CDCl3 & CgDs (1:1), ® 100 MHz, P 150 MHz
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Dir liéu phd NMR ciia hop chit R8 cho thay co sy twong dong véi R7 (Bang
3.14), ngoai trir su thay d6i 16n & vi tri C-1 (Ad = + 40,7 ppm). Ngoai ra, R8 chi xuat
hién 2 nhom methin thay vi 3 nhém nhu trong ciu tric cua R7, go1 v vi tri C-1 bi
hydroxyl héa. Pidu nay duoc khiang dinh thong qua twong tac HMBC giita H-15 (Jn
2,01) véi cac carbon C-1 (dc 87,0)/C-9 (6c 128,7)/C-10 (dc 151,5) va gitra H-9 (on 5,87)
v6i C-1/C-7 (oc 133,3)/C-8 (oc 194,4) (Hinh 3.12).

Céu hinh ctia cac nhém thé va proton gin tai vi tri C-1, C-4 va C-5 duoc xac dinh
thong qua so sanh dit liéu phd NMR v6i hop chét tham khao [211], [213]. Tir cac dir
lidu trén, két hop véi tai liéu [211], R8 duoc xac dinh 12 aerugidiol (Hinh 3.12).

OH

— HMBC 1-epi-Aerugidiol
Hinh 3.12. Céu triic héa hoc (A) va cac twong tac HMBC (B) chinh ciia hop chit
R8 va hop chat 1-epi-aerugidiol (C)
+ Hop chat R9

Hop chat R9 thu dugc dudi dang dau mau vang nhat; []3° +360 (¢ 0,1, MeOH)
(tai lidu: [a]p” +362 (c 0,2, CHCIl3) [214]); CD (MeOH) Amax (Mdeg) 217 (+155,5) va
264 (+9,1) nm. Pho ESI-MS xuat hién pic ion gia phan tir tai m/z 235,25 [M+H]* va
233,35 [M-H] phtt hgp véi cong thirc phan tir C1sH200, (d6 bat bio hoa 1a 5). Pho H-
NMR (600 MHz, CDCls) va *C-NMR (150 MHz, CDCls): Xem Bang 3.15.

Phd 'H-NMR cho thay tin hiéu cta 1 proton olefin tai du 5,76 (1H, s, H-9), 4
nhom methyl trong d6 c6 1 nhom methyl dudi dang pic doublet tai on 1,02 (3H, d, J =
6,6 Hz, H-14) va 3 nhom methyl dudi dang pic singlet tai on 1,59 (3H, s, H-13), 1,66
(3H, s, H-15) va 1,81 (3H, s, H-12) va cac proton aliphatic nim trong ving trudng 1,65
- 2,65 ppm. Pho BC-NMR két hop v6i pho HSQC cho thay sy co6 mit cua 15 carbon
trong d6 c6 4 nhom methyl, 3 nhdém methylen, 3 nhém methin va 5 carbon khong lién
két voi hydro. Tir cac dit liéu phd thu duoc, cho thay R9 1a 1 sesquiterpen cé céu tric
khung guaian. Céc tin hiéu tai oc 121,6 (C-7), 125,6 (C-9), 137,3 (C-11) va 139,2 (C-
10) thudc vé 2 ndi doi. Vi tri cia ndi doi tai C-9(C-10) duge xac dinh thong qua twong
tac HMBC gitta H-15 (dn 1,66) vdi cac carbon C-1 (dc 51,3)/C-9 (dc 125,6)/C-10 (Jc
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139,2) va ndi ddi con lai tai C-7(C-11) duoc xac dinh thong qua twong tic HMBC giita
cac proton H-6 (on 2,10)/H-12 (0w 1,81)/H-13 (on 1,59) v6i cac carbon C-7 (dc 121,6)/C-
11 (dc 137,3). Ngoai ra, lién két ether trong cau tric R9 ciing duoc xac dinh qua cac tin
hiéu cua carbon tai dc 85,7 (C-5) va oc 101,5 (C-8) va twong tac HMBC giira H-6 (Jn
2,10)/H-9 (on 5,76) v6i C-8 (oc 101,5) va gitta H-14 (61 1,02) véi C-5 (d¢c 85,7) (Hinh
3.13).

Bang 3.15. Dir li¢u pho ciia hop chat R9 va chit tham khio

Vi R9 Curcumenol [215]
tri o1*® (ppm) oc*° (ppm) oc*? (ppm) oc**(ppm)
1 1,97 (1H, m) 51,3 51,3
1,95 (1H, m)
2 27,6 27,6
1,55 (1H, m)
1,90 (1H, m)
3 31,2 31,2
1,65 (1H, m)
4 1,90 (1H, m) 40,4 40,4
5 - 85,7 85,8
2,65 (1H, d, 15,6)
6 37,2 37,2
2,10 (1H d, 15,6)
- 121,6 122,3
- 101,5 101,6
5,76 (1H, ) 125,6 5,74 (1H, br s) 125,7
10 - 139,2 139,2
11 - 137,3 137,2
12 1,81 (3H,s) 18,9 1,79 (3H, s) 18,9
13 1,59 (3H, s) 22,3 1,54 (3H, s) 22,4
14 1,02 (3H, d, 6,6) 11,8 1,01 (3H, d, 6,4) 11,9
15 1,66 (3H, s) 20,9 1,61 (3H, s) 21,0

3 CDCls, ¥ 600 MHz, © 150 MHz, 9 400 MHz, ® 100 MHz

Céu hinh tuong ddi dugc xac dinh thong qua twong tac trén pho NOESY gitta H-
1 (o1 1,97) va H-4 (6n 1,90). CAu hinh tuyét d6i cia R9 duogc xac dinh 1a 1S, 4S, 5S, 8R
thong qua hi¢u ung cotton chinh tai 217 nm (+155,5) va mdt hi¢u ung cotton nho tai 264
nm (+9,1) twong ty nhu hop chit 1S,4S,5S,8R-curcumenol (cotton dwong chinh tai 215
va 260 nm) [216]. So sanh cac dir liéu pho NMR véi voéi tai liéu [215], R9 duogc xac
dinh la curcumenol (Hinh 3.13).
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—= HMBC + -~ NOESY

Hinh 3.13. Céu tric héa hoc (A) va céc twong tac HMBC (B) va NOESY (C)
chinh ciia hop chit R9
4 Hop chat R10
Hop chéat R10 thu dwoc dudi dang ddu mau vang nhat. Pho *H-NMR (600 MHz,
CDCl3) va 3C-NMR (150 MHz, CDCl3): Xem Bing 3.16.
Bang 3.16. Dir liéu pho ciia hop chat R10 va chat tham khao

Vi R10 Curcumenon [215]
tri o1*P (ppm) oc?° (ppm) oc? (ppm) dc**(ppm)
1 10,44 (1H, dt, 4,8; 7,2) 24,2 0,43 (1H, dt, 4,6; 7,3) 24,1
2 161 (2H, m) 23,5 1,64 (2H, g, 7,3) 23,4
3 2,47(2H,t,7.8) 43,9 2,47 (2H, t, 7,4) 44,0
4 - 208,8 - 209,0
5 0,67 (1H, q, 4,8) 24,2 0,67 (1H, g, 4,6) 24,2
6 281 (2H,brs) 28,0 2,80 (2H, m) 28,0
7 - 128,1 - 128,1
8 - 201,7 - 201,9
2,55 (1H, d, 15,6)
9 49,0 2,52 (2H, d, 15,6) 49,0
2,51 (1H, d, 15,6)
10 | - 20,1 - 20,2
11 - 147,4 - 147,6
12 2,09 (3H, s) 23,4 2,07 (3H, s) 23,5
13 1,79 (3H, 5) 23,4 1,77 (3H, 5) 23,5
14 2,13 (3H, ) 30,0 2,12 (3H, s) 30,1
15 1,12 (3H, ) 19,1 1,10 (3H, 5) 19,1

3 CDCls, ¥ 600 MHz, © 150 MHz, 9 400 MHz, ® 100 MHz

Ph6 'H-NMR ciia R10 cho thay tin hiéu ctia 4 nhém methyl duéi dang pic singlet
tai o1 1,12 (3H, s, H-15), 1,79 (3H, s, H-13), 2,09 (3H, s, H-12) va 2,13 (3H, s, H-14)
va cac proton aliphatic nam trong ving trudong 0,44 - 2,81 ppm. Pho °C-NMR két hop
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v6i phd HSQC cho thay sy c6 mit ctia 15 carbon trong d6 ¢6 4 nhém methyl, 4 nhém
methylen, 2 nhém methin va 5 carbon khong lién két véi hydro. Tin hiéu tai dc 201,7
(C-8) va 208,8 (C-4) dac trung cho nhom keton. Cac tin hiéu tai oc 128,1 (C-7) va 147,4
(C-11) thudc vé nbi ddi. Tir cac dit liéu pho thu duogc, cho thdy R10 14 1 sesquiterpen co
cAu tric khung carabran [215].

Vi tri cia cac nhom keton dugc xéc dinh 1an luot tai C-4 va C-8 thong qua tuong
tac HMBC gitta H-3 (on 2,47)/H-14 (6w 2,13) véi C-4 (oc 208,8) va gitra H-9 (dH 2,55)
v6i C-8 (5¢c 201,7). Ngoai ra, vi tri cia ndi doi tai C-7(C-11) cling duoc xac dinh thong
qua tuong tac HMBC gitra H-12 (on 2,09)/H-13 (on 1,79) voi C-7 (oc 128,1)/C-11 (dc
147,4) (Hinh 3.14).

Cau hinh ctia cac nhom thé va proton gén tai vi tri C-1, C-5 va C-10 duoc xac
dinh thong qua twong tac trén phd NOESY giira H-15 (on 1,12)/H-2 (on 1,61)/H-5 (n
0,67) ciing nhu su thiéu twong tac gitta H-15/ H-1 (0w 0,44) (Hinh 3.14). T cac dit liéu
phd trén, két hop voi tai liéu [215], R10 duoc xac dinh 1a curcumenon (Hinh 3.14).

— HMBC » -« NOESY
Hinh 3.14. Céu tric héa hoc (A) va céc twong tac HMBC (B) va NOESY (C)
chinh ciia hop chat R10

+ Hop chat R11

Hop chat R11 thu dugc dudi dang ddu mau vang nhat. Pho ESI-MS xuét hién pic
ion gia phan ttr tai m/z 289,30 [M-H] phu hop vé6i cong thirc phan tir C19Hz002 (46 bat
b3o hoa 1a 5). Pho 'H-NMR (600 MHz, CDCls) va 3C-NMR (150 MHz, CDCl3): Xem
Bang 3.17.
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Bang 3.17. Dir li¢u pho ciia hop chat R11 va chat tham khio

Vi R11 Curcuminol E [217]

tri o1>° (ppm) oc*° (ppm) o> (ppm) dc*® (ppm)
1,72 (1H, m) 1,72 (1H, m)

1 39,2 39,2
1,08 (1H, m) 1,05 (1H, m)
1,56 (1H, m) 1,61 (1H, m)

2 19,3 19,3
1,50 (1H, m) 1,54 (1H, m)
1,40 (1H, m) 1,40 (1H, m)

3 42,1 42,1
1,18 (1H, m) 1,18 (1H, m)

4 - 33,6 - 33,5

5 1,10(1H, m) 55,4 1,10 (1H, dd, 1,6; 8,4) 55,4
1,72 (1H, m) 1,73 (1H, m)

6 24,2 24,2
1,33 (1H, m) 1,35 (1H, m)
2,38 (1H, m) 2,39 (1H, m)

7 38,1 38,0
1,98 (1H, m) 2,01 (1H, m)

8 - 148,2 - 14811

9 1,72(1H, m) 57,2 1,74 (1H, m) 57,1

10 - 39,6 - 39,6
2,22 (1H, m) 2,24 (1H, m)

11 22,3 22,2
2,14 (1H, m) 2,14 (1H, m)

12 - 136,2 - 136,1

13 4,77 (1H,t,5,4) 70,9 4,65 (1H, m) 71,1
4,15 (1H, t, 12,6) 4,30 (1H, m)

14 65,5 65,5
3,67 (1H, d, 5,4) 3,69 (1H, m)

15 5,48 (1H,s) 133,8 5,49 (1H, s) 133,8
4,83 (1H, brs) 4,83 (1H, s)

17 107,7 107,7
4,44 (1H, brs) 4,44 (1H, s)

18 0,88 (3H,5s) 33,6 0,86 (3H, s) 33,6

19 0,81(3H,59) 21,7 0,77 (3H, s) 21,7

20 0,71 (3H,59) 14,5 0,71 (3H, s) 14,5

2 CDCls, ® 600 MHz, © 150 MHz

Ph6 'H-NMR cuia R11 xut hién 3 nhém methyl dudi dang pic singlet tai on 0,71

(3H, s, H-20), 0,81 (3H, s, H-19) va 0,88 (3H, s, H-18); 1 proton olefin tai on 5,48 (1H,

s, H-15); 2 proton cuia nhom exomethylen tai on 4,44 (1H, br s, H-17) va 4,83 (1H, brs,

H-17); 1 proton hydroxymethin tai on 4,77 (1H, t, J = 5,4 Hz, H-13); 2 proton ciia nhém

oxymethylen tai on 3,67 (1H, d, J = 5,4 Hz, H-14) va 4,15 (1H, t, J = 12,6 Hz, H-14) va
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cac proton aliphatic nim trong ving trudng 1,08 - 2,38 ppm. Pho 3C-NMR va HSQC
cho thay tin hiéu cua 19 carbon trong d6 c6 3 nhdm methyl, 8 nhém methylen, 4 nhém
methin va 4 carbon khong lién két v6i hydro. Cac dit liéu pho cho thay R11 1 1 diterpen
khung labdan [217].

Tin hiéu cua nhom exomethylen dugc quan sat tai oc 107,7 (C-17) va 148,2 (C-
8). Vi tri cua nhoém nay dugc xac dinh thong qua twong tac HMBC gitra H-17 (0w 4,44
va 4,83) vai céac carbon C-7 (oc 38,1)/C-8 (dc 148,2)/C-9 (oc 57,2) va gitra H-6 (on 1,33
va 1,72)/H-11 (on 2,14 va 2,22) véi C-8. Ngoai ra, vong 2,3-dihydrofuran-3-ol cling
dugc xac dinh thong qua tuong tic HMBC gitra H-15 (on 5,48) v6i cac carbon C-11 (d¢c
22,3)/C-13 (oc 70,9)/C-14 (oc 65,5) (Hinh 3.15).

CAu hinh ctia nhom methyl va proton gan tai cac vi tri C-4, C-5, C-9 va C-10
duogc xac dinh théng qua twong tac trén phd NOESY giita cac proton H-5 (du 1,10)/H-9
(0n 1,72)/H-18 (on 0,88) va gitra H-19 (0w 0,81)/H-20 (dn 0,71) (Hinh 3.15). Tuy nhién,
cAu hinh tvong d6i ciia nhom hydroxyl tai C-13 khong thé xac dinh duoc do (i) kha ning
epimer hoa ciia trung tim nay va (ii) thiéu twong tac NOESY giita H-13 va vong decalin.
Ttr cac dir liéu thu duoc, két hop véi tai lidu [217], R11 dugc xac dinh la curcuminol
E (Hinh 3.15).

—— HMBC
Hinh 3.15. Céu triic hoa hoc (A) va cac twong tac HMBC (B) va NOESY (C)
chinh ciia hop chat R11
+ Hop chit R12
Hop chit R12 thu dugc dudi dang dau mau vang nhat. Pho ESI-MS xuat hién
pic ion gia phan tir tai m/z 317,35 [M-H] phu hop véi cong thirc phan tir C20H3003 (46
bat bio hoa 1a 6). Pho 'H-NMR (600 MHz, CDCls) va 3C-NMR (150 MHz, CDCly):
Xem Bang 3.18.
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Bang 3.18. Dir li¢u pho ciia hgp chat R12 va chat tham khio

Vi R12 Zerumin A [215]
1
. 5Ca,c Jca,e
tri o1*P (ppm) o1*4 (ppm)
(ppm) (Ppm)

1,72 (1H, m) 1,72 (1H, m)

1 39,2 39,2
1,08 (1H, ddd, 3,6; 12,6; 16,2) 1,07 (1H, m)
1,59 (1H, m) 1,59 (1H, m)

2 19,3 19,3
1,51 (1H, m) 1,52 (1H, m)
1,42 (1H, m) 1,42 (1H, m)

3 42,0 42,0
1,19 (1H, ddd, 4,2; 13,6; 17,4) 1,21 (1H, m)

4 - 336 - 33,6

5 1,14 (1H, dd, 3,0; 12,6) 55,4 1,13 (1H, dd, 2,7; 12,8) 55,4
1,75 (1H, m) 1,75 (1H, m)

6 24,1 24,1
1,36 (1H, m) 1,36 (1H, m)
2,41 (1H, m) 2,41 (1H, m)

7 37,9 37,9
2,02 (1H, ddd, 4,8; 13,2; 19,2) 2,02 (1H, dd, 5,0; 13,2)

8 - 148,1 - 148,1

9 1,92 (1H, brd, 10,8) 56,5 1,92 (1H,d, 11,0) 56,4

10 - 396 - 39,6
2,58 (1H, m)

11 24,6 2,55 (2H, ddd, 2,7; 3,2;6,3) 24,6
2,42 (1H, m)

12 6,67 (1H,t, 6,6) 159,5 6,68 (1H,t,6,4) 159,5

13 - 136,1 - 135,7

14 3,33 (2H, d, 16,2) 30,0 3,36 (2H, d, 16,4) 29,7

15 - 1743 - 174,3

16 9,35 (1H,s) 194,1 9,37 (1H,s) 193,8
4,85 (1H, brs) 4,84 (1H, brs)

17 107,9 107,9
4,39 (1H, brs) 4,37 (1H, brs)

18 0,89 (3H,s) 33,6 0,87 (3H,5) 33,6

19 0,83 (3H,5) 21,7 0,81 (3H,5) 21,8

20 0,75 (3H,5s) 14,4 0,73 (3H, ) 14,1

2 CDCls, ¥ 600 MHz, © 150 MHz, 9 400 MHz, ® 100 MHz

Dit liéu phd ctua R12 cho thiy hop chit nay ciing 1a 1 diterpen khung labdan va

¢6 cdu trac gan twong tu R11. Tuy nhién, R12 khong xuét hién cac tin hiéu ctia vong

2,3-dihydrofuran-3-ol ma thay vao d6 13 su xut hién ctia cac nhom carboxylic (5¢c 174,3)

va aldehyd (on 9,35 va dc 194,1). Vi tri ctia nhom nay dugc xac dinh thong qua tuong
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tac HMBC gitra H-16 (o1 9,35) vai cac carbon C-12 (dc 159,5)/C-13 (6c 136,1)/C-14
(dc 30,0). Ngoai ra, tin hiéu cta ndi doi tai C-12(C-13) ciing duoc xac dinh thong qua
tuong tac HMBC gitra H-12 (Jn 6,67) vai cac carbon C-9 (oc 56,5)/C-11 (dc 24,6)/C-
14/C-16 (c 194,1) (Hinh 3.16). C4u hinh ctia nhom methyl va proton gin tai cac vi tri
C-4, C-5, C-9 va C-10 cua R12 ciing twong tu nhu R11 (Hinh 3.16). Do dé, céu tric
cta R12 dugc xac dinh la zerumin A [215] (Hinh 3.16).

—— HMBC L
¥ N\ NOESY

Hinh 3.16. Céu tric héa hoc (A) va cac twong tac HMBC (B) va NOESY (C)
chinh ciia hop chat R12
3.2.3.2. Két qud phén lgp va xdc dinh cdu triic ciia cdc hop chit tir phin trén mat dit

Két qua sang loc hoat tinh gay ddc té bao ung thu in vitro cua cac cao phan doan
phan trén mat dat Nghé dang (Bang 3.5) cho thdy cao n-hexan (APH) ciing thé hién
hoat tinh manh hon trén tat ca céc dong té bao thu nghiém (ICso 49,76 - 86,30 ug/mL).
Do d6, cao APH dugc lya chon nghién ciru phan 1ap cac hop chat.

a) Két qua phan Idp cdc hop chdt tir cao n-hexan (APH)

Phén tach cao APH (80,0 g) bang sic ky cot pha thuong voi hé dung méi rira giai
n-hexan/aceton (100:0 - 1:1, v/v) thu dugc 6 phan doan (H1 - H6). Phan doan H6 (2,0
g) duoc phan l4p bang sic ky cot silica gel voi hé dung mai rira giai n-hexan/aceton
(50:1 - 20:1, v/v) thu duoc hop chat AP1 (120 mg) va AP2 (8,4 mg). Qua trinh phan lap
cac hop chét tir cao n-hexan than r& Nghé dang duoc trinh bay ¢ Hinh 3.17:
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Cao n-hexan
(APH, 80 g)

CC: Silica gel
n-Hexan/aceton (100:0 - 1:1, v/v)

Y A 4 v Y v Y

H1 H2 H3 H4 H5 H6

(2.0g)
CC: Silica gel

n-Hexan/aceton (50:1 - 20:1, v/v)

4

AP1 (120 mg)
AP2 (8,4 mg)

Hinh 3.17. TOm tit qua trinh phan 14p cac hop chit tir cao APH

b) Két qua xdc dinh cdu triic cia cdc hop chdt tir phan trén mdt ddt
+ Hop chat AP1

Hop chat AP1 thu duoc dudi dang chat ran mau vang nhat; [a]Z’ +25,5 (c 2,0,
CHCl3) (tai lidu: [a]3® +26,0 (c 1,0, CHCIs) [218]); CD (MeOH) Amax (mdeg) 225
(+53,8), 280 (-4,2) va 317 (+17,8) nm. Pho khdi ESI-MS xuét hién pic ion gia phan tir
tai m/z = 237,45 [M+H]* phu hop véi cong thirc phan tir 1a C1sH240, (46 bat bao hoa la
4). Phd *H-NMR (600 MHz, CDCls) va 3C-NMR (125 MHz, CDCls): Xem Bang 3.19.

Pho *H-NMR ctia AP1 cho thay tin hiéu ctia 4 nhom methin trong d6 ¢ 1 proton
vinylic tai on 5,10 (1H, br s, H-1) va 3 proton khac tai on 1,88 (1H, m, H-11), 2,34 (1H,
m, H-4) va 2,85 (1H, ddd, J = 1,8; 9,0; 9,0 Hz, H-7). Ngoai ra, tin hiéu ctia 4 nhom
methylen cling dugc quan sat tai on 1,57 (1H, m, H-3), 2,08 - 2,16 (3H, m, H-2, H-3),
2,39 (1H, dd, J = 2,4; 16,8 Hz, H-6), 2,70 (1H, m, H-6), 2,93 (1H, d, J = 10,8 Hz, H-9)
va 3,06 (1H, d, J = 10,8 Hz, H-9). Bén canh d6, 4 nhom methyl cling dugc xac dinh véi
cac tin hi¢u tai on 0,88 (3H, d, J = 6,6 Hz, H-13), 0,95 (3H, d, J = 6,6 Hz, H-12), 0,98
(3H, d, J = 7,2 Hz, H-14) va 1,66 (3H, s, H-15). Pho ®C-NMR va HSQC cho thiy tin
hiéu ctia 15 carbon trong d6 c¢6 3 carbon khong lién két véi hydro (trong dé co 2 carbon
nhom keton [oc 211,1 (C-8) va 214,4 (C-5)] va 1 carbon cua nhoém vinylic [dc 129,9 (C-
10)]), 4 carbon methin [oc 30,0 (C-11), 46,8 (C-4), 53,6 (C-7) va 131,6 (C-1)], 4 carbon
methylen [Jc 26,4 (C-2), 34,1 (C-3), 44,2 (C-6) va 55,9 (C-9)] va 4 carbon methyl [dc
16,6 (C-15), 18,5 (C-14), 19,9 (C-12) va 21,1 (C-13)]. Cac dit liéu phod cho thay AP1

thudc nhom sesquiterpenoid khung germacran [219].
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Bang 3.19. Dir li¢u pho ciia hop chat AP1 va chat tham khio

AP1 Curdion Curdion [220]

Vi [215] oc?¢ (ppm)

tri oc?® oc?d 4S,7S/ 4S,7R/
or*" (ppm) ° - ( (

(Ppm) (ppm) 4R,7R)  4R79)
5,10 (1H, brs) 131,6 131,5 131,5 131,2
2,08-2,16 (2H, m) 26,4 26,5 26,3 25,5
2,08-2,16 (1H, m)

3 34,1 34,1 34,0 32,7
1,57 (1H, m)

2,34 (1H, m) 46,8 46,8 46,7 45,7

5 - 214,4 214,2 2111 210,3
2,70 (1H, m)

6 44,2 44,3 44,2 42,0
2,39 (1H, dd, 2,4; 16,8)

7  2,85(1H, ddd, 1,8; 9,0; 9,0) 53,6 53,7 53,6 52,5
- 211,1 211,0 214,3 212,6
3,06 (1H, d, 10,8)

9 55,9 55,9 55,8 55,2
2,93 (1H, d, 10,8)

10 - 129,9 129,9 129,8 129,1

11 1,88 (1H, m) 30,0 30,1 29,9 30,9

12 0,95 (3H, d, 6,6) 19,9 19,9 19,8 20,2

13 0,88 (3H, d, 6,6) 21,1 21,2 21,1 21,0

14 0,98 (3H, d, 7,2) 18,5 18,6 18,5 18,2

15 1,66 (3H,5s) 16,6 16,6 16,5 18,2

3 CDCls, ¥ 600 MHz, © 125 MHz, 9 100 MHz, © 150 MHz

Phd 'H-H COSY cho thay s twong tac cta chudi cac proton H-6 (dn 2,70)/H-7
(on 2,85)/H-11 (on 1,88)/H-12 (0w 0,95) va H-11/H-12/H-13 (61 0,88), chi ra vi tri ctia
nhom isopropyl tai C-7. Tuong tac HMBC gitra H-15 (Jn 1,66) va céac carbon C-1 (oc
131,6)/C-9 (¢ 55,9)/C-10 (6c 129,9) cung véi chudi tuwong tic *H-'H COSY cua H-1
(01 5,10)/H-2/H-3 (on1 2,08 - 2,16)/H-4 (on 2,34)/H-14 (d11 0,98) chi ra vi tri ctia ndi d6i
tai C-1(C-10). Ngoai ra, tuong tac HMBC gitta H-3 (on 1,57)/H-7 (on 2,85)/H-14 (JH
0,98) vai C-5 (dc 214,4) ciing nhu gitra H-7/H-9 (61 2,93 va 3,06)/H-11 (Jn 1,88) vai C-
8 (5c 211,1) xéc dinh vi tri cia cac nhém keton 14n luot tai C-5 va C-8 (Hinh 3.18).

Céu hinh cta AP1 duoc xac dinh dya trén so sanh dit liéu phd NMR két hop véi
phd CD. Bang 3.19 cho thiy c6 su twong dong giita phd NMR cua AP1 véi hop chét
(4S,7S)-/ (4R,7R)-curdion. Ngoai ra, pho CD xuat hién cac hi¢u tng cotton dwong tai

98



225 (+53,8) va 317 (+17,8) nm va mdt hi€u ung cotton am nho tai 280 nm (-4,2) tuong
tu nhu hop chat (4R, 7R)-curdion, xac dinh cdu hinh 4R,7R cua AP1 [220]. Da trén dir
liéu NMR, hop chat AP1 duoc xac dinh 1a curdion [215], [220] (Hinh 3.18).

A
- COSY
—>»HMBC
Hinh 3.18. Céu triic héa hoc (A) va cac twong tac COSY va HMBC chinh (B) ciia
hop chat AP1

+ Hop chat AP2

Hop chat AP2 thu dugc dudi dang bot mau trang. Pho ESI-MS xuat hién pic ion
gia phéan tir tai m/z 413,0 [M-H]" phu hop véi cong thirc phan tir Ca9HsoO (d6 bét bio
hoa 12 5). Pho *H-NMR (600 MHz, CDCls) va *C-NMR (150 MHz, CDCls): Xem Bang
3.20.

Phd 'H-NMR caa AP2 xuat hién tin hiéu cua proton olefin ¢ don 5,35 (1H, m, H-
6), mot nhoém hydroxymethin tai o+ 3,52 (1H, m, H-3), 6 nhom methyl trong d6 c6 2
nhém methyl duédi dang singlet tai on 0,68 (3H, s, H-18) va 1,00 (3H, s, H-19), 3 nhom
methyl dudi dang doublet tai o4 0,92 (3H, d, J = 6,6 Hz, H-21); 0,81 (3H, d, J = 6,6 Hz,
H-26) va 0,83 (3H, d, J = 6,6 Hz, H-27) va 1 nhoém methyl duéi dang triplet tai o+ 0,85
(3H, t, J = 7,0 Hz, H-29). Phd 13C-NMR ctia AP2 xuit hién tin hiéu ctia 29 carbon trong
do6 c6 1 carbon hydroxymethin [(oc 71,8 (C-3)], 2 carbon olefin [6c 121,7 (C-6) va 140,8
(C-5)] va 6 carbon methyl [6c 11,9 (C-29), 12,0 (C-18), 18,8 (C-27), 19,0 (C-21), 19,4
(C-19) va 19,8 (C-26)] va 20 carbon con lai thudc cdc nhoém carbon bac 4 (C), methin
(CH) va methylen (CH,). Cac dit liéu phd NMR cho thay AP2 13 mét sterol. So sanh dir
liéu phd ctia AP2 va hop chit da cong bd [221], hop chat AP2 duoc xac dinh 13 -
sitosterol (Hinh 3.19).
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Bang 3.20. Dir li¢u pho ciia hop chat AP2 va chat tham khio

Vi tri AP2 p-Sitosterol [221]
' o> (ppm) ¢ (ppm) o1>® (ppm) dc*® (ppm)
1 37,3 37,3
2 31,9 31,9
3 352 (1H, m) 71,8 3,52 (1H, m) 71,8
4 42,3 42,3
5 140,8 140,8
6 5,35 (1H, m) 121,7 5,35 (1H, m) 121,7
7 31,7 31,7
8 31,9 31,9
9 50,2 50,2
10 36,2 36,2
11 21,1 21,1
12 39,8 39,8
13 42,3 42,4
14 56,8 56,8
15 24,3 24,3
16 28,3 28,3
17 56,1 56,1
18 0,68 (3H, s) 120 0,68 (3H,s) 11,9
19 1,00 (3H, s) 194 1,01 (3H,59) 19,4
20 36,5 36,5
21 0,92 (3H, d, 6,6) 190 0,92 (3H, d, 6,5) 19,1
22 34,0 34,0
23 26,1 26,3
24 45,9 45,9
25 29,2 29,2
26 0,81 (3H, d, 6,6) 19,8 0,82 (3H, d, 6,5) 19,8
27 0,83 (3H, d, 6,6) 188 0,84 (3H, d, 7,0) 18,8
28 23,1 23,1
29 0,85 (3H,t,7,0) 11,9 0,85 (3H,t, 7,5) 12,0

3 CDCls, ¥ 600 MHz, © 150 MHz
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Hinh 3.19. Cu triic héa hoc ciia hop chit AP2

3.2.4. Két qua xac dinh cac thanh phan bay hoi trong cao chiét bing GC-MS

Két qua sang loc hoat tinh gay ddc té bao ung thu in vitro cua cac cao phan doan
Nghé dang (Bang 3.4 va Bang 3.5) cho thy cao n-hexan cta than ré (RH) thé hién hoat
tinh manh hon céc cao chiét ethyl acetat (RE) va cao nudc cua than ré (RW) va cao n-
hexan ctia phan trén mat dat (APH) ciing thé hién hoat tinh manh hon cac cao chiét ethyl
acetat (APE) va cao nudc cta phan trén mat dat (APW) trén tat ca cac dong té bao thir
nghiém. Do d6, cac cao n-hexan (RH va APH) da duoc lua chon dé phan lap cac hop
chat. Bén canh d6, hai cao nay cling duoc lya chon dé nghién ctru thém vé cac thanh

phan bay hoi bang phuong phap GC-MS. Két qua chi ra & Bang 3.21:
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Biang 3.21. Cac thanh phian dé bay hoi ¢6 trong cao cao chiét RH va APH

STT RT Tén chat CTPT RI2 RIP Ham lwgng (%) Phwong phap
RH APH

1 8,966-8,987  Isoborneol CioH1sO 1164 1157 - 1,71 MS, RI

2 9,184 endo-Borneol CioH1sO 1172 1167 - 2,29 MS, RI

3 17,133 Humulen epoxid |1 C1sH240 1614 1608 3,23 2,00 MS, RI

4 17,357 Khoéng xac dinh - 1630 - - 14,59 -

5 17,493 Isospathulenol CisH240 1640 1638 - 2,67 MS, RI

6 17,900 Guai-1(10)-en-11-ol CisH20O 1668 1667 - 1,58 MS, RI

7 18,246 Khong xac dinh - 1691 - - 1,79 -

8 18,369 Khoéng xac dinh - 1700 - - 0,84 -

9 18,783-18,796 = Curdion CisH2402 1731 1726 3521 41,12 MS, RI

10 18,905 Curcumenol CisH2402 1740 1735 3,41 - MS, RI, Co

11 19,278 Neocurdion CisH240, 1768 1762 - 1,13 MS, RI

12 19,727 Zedoarondiol CisH2403 1801 - 2,46 - MS, Co

13 19,937 Ambrial CisH260 1803 1809 6,65 - MS, RI

14 20,052 Khong xac dinh - 1826 - - 1,29 -

15 20,242 Neophytadien CooH3s 1841 1837 - 1,91 MS, RI

16 20,358-20,371 Curcumenon CisH220, 1851 1844 5,46 9,93 MS, RI

17 20,487 Khong xac dinh - 1860 - - 10,09 -

18 20,636-20,692  Isoprocurcumenol CisH220, 1872 - 1,67 2,89 MS, Co

19 21,872 Phaeocaulisin E CisH2403 1971 - 1,93 - MS, Co
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STT RT Tén chat CTPT RI? RIP Ham lugng (%) Phwong phap
RH APH
20  22,109-22,096 Procurcumenol CisH2202 1990 - 5,78 - MS, Co
21 22,259 (E)-15,16-Dinorlabda-8(17),11-dien-13-on CigHsO 1988 1994 4,42 - MS, RI
22 22,354 1-epi-Procurcumenol CisH2202 2011 - 2,62 - MS, Co
23 22,795 Isozedoarondiol CisH2403 2049 - 2,45 - MS, Co
24 23,019 (13S)-Labda-8(20),14-dien-13-ol C20H3s0 2068 2056 1,17 - MS, RI
25 23,413 Aerugidiol CisH2203 2101 - 2,52 - MS, Co
26 23,569 Phytol Ca0Hs00 2115 2114 - 4,15 MS, RI
27 25,864 Methyl copalat CaH302 2319 2319 0,98 - MS, RI
28  26,631-26,637 (E)-Labda-8(17),12-dien-15,16-dial Ca0H3002 2378 2383 6,33 - MS, RI
Tong 86,29 99,98

Ghi chG: RT: Thoi gian heu (phit); CTPT: Cong thirc phén tir; RIP: Chi s6 lwu giit thue nghiém,; RIP: Chi so lwu giit theo tdi liéu tham khdo
(ngdn hang div liéu NIST17 va sach Adams) [184]; MS: Phé khoi; Co: Tiém dong thoi véi cdc chat chuan; Cdc thanh phan chinh dwoc in

dam; RH: Cao n-hexan ciia than ré; APH: Cao n-hexan ciia phcfn trén mat dat.
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Poi véi cao chiét n-hexan ciia than ré (RH): Bang 3.21 cho thdy c6 16 thanh
phan d& bay hoi trong cao n-hexan cua than ré Nghé ding bao gom 12 sesquiterpen va
4 diterpen. Trong sb cac thanh phan nay, curdion chiém ham lugng cao nhat (35,21%,
AP1), sau d6 dén ambrial (6,65%), (E)-labda-8(17),12-dien-15,16-dial (6,33%),
procurcumenol (5,78%, R6) va curcumenon (5,46%, R10). Ngoai ra, cic thanh phan
khac ciing chiém ham lugng cao (> 2%) nhu (E)-15,16-dinorlabda-8(17),11-dien-13-on
(4,42%), curcumenol (3,41%, R9), humulen epoxid Il (3,23%), 1-epi-procurcumenol
(2,62%, R7), aerugidiol (2,52%, R8), zedoarondiol (2,46%, R2) va isozedoarondiol
(2,45%, R3). Bén canh d6, trong cao RH con c¢6 mot s6 thanh phan nhé khac nhu
phaeocaulisin E (1,93%, R1), isoprocurcumenol (1,67%, R4), (13S)-labda-8(20),14-
dien-13-ol (1,17%) va methyl copalat (0,98%). Nhu vay, ngoai cac thanh phan da phan
1ap, bang phuong phap GC-MS d3 xac dinh thém 7 thanh phan d& bay hoi khéc trong
RH la curdion, ambrial, (E)-labda-8(17),12-dien-15,16-dial, (E)-15,16-dinorlabda-
8(17),11-dien-13-on, humulen epoxid Il, (13S)-labda-8(20),14-dien-13-o0l va methyl
copalat.

Poi v6i cao chiét n-hexan ciia phan trén mit dat (APH): Phan tich GC-MS
(Bang 3.21) cho thiy sy hién dién ciia 11 thanh phan da dugc xac dinh, trong d6 curdion
(41,12%, AP1) va curcumenon (9,93%, R10) 1a thanh phan chinh. C4c thanh phan khac
dugc phat hién ¢ muc thip hon bao gém phytol (4,15%), isoprocurcumenol (2,89%,
R4), isospathulenol (2,67%), endo-borneol (2,29%), humulen epoxid Il (2,00%),
neophytadien (1,91%), isoborneol (1,71%), guai-1(10)-en-11-ol (1,58%) va neocurdion
(1,13%). Ngoai ra, trong cao APH con c6 nam thanh phan khéc chua xac dinh dugc
bang GC-MS. Nhu vay trong cao APH c¢6 10 thanh phan dé bay hoi khac dugc xac dinh
la curcumenon, phytol, isoprocurcumenol, isospathulenol, endo-borneol, humulen
epoxid 11, neophytadien, isoborneol, guai-1(10)-en-11-ol va neocurdion.

3.3. KET QUA PANH GIA HOAT TiNH KHANG UNG THU IN VITRO VA IN
SILICO CUA CAC HQP CHAT
3.3.1. Két qua sang loc hoat tinh giy déc té bao ung thw in vitro cia cac hep chét

Hop chit R10 c6 khdi lugng nho, khong du lugng dé danh gia hoat tinh. Bén
canh d6, hop AP2 14 sterol ph bién trong tw nhién va AP1 da c6 nhiéu nghién ciru vé
co ché khang ung thu nhu ung thu vii (MDA-MB-231, HCC1937 va MCF-7) [222],
[223], [224], [225], leiomyosarcoma tir cung ¢ nguoi [226], [227] va ung thu dai truc
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trang [228], do d6, trong nghién ctru nay, 11 hop chét con lai phan lap tir than r& Nghé
ding (R1-R9, R11 va R12) da duoc danh gia hoat tinh gdy doc té bao ung thu in vitro
trén 5 dong té bao (A549, MCF-7, HepG2, MDA-MB-231 va HL-60). Doxorubicin
duogc sir dung lam chimg dwong trong thir nghiém nay. Két qua chi ra & Phu luc 8.4 va
Béang 3.22:

Bang 3.22. Hoat tinh gay déc té bao ung thw in vitro ciia cic hop chit phan lap tir

than ré Nghé dfmg
1Cs0 (LM)
Hop chat A549 MCF-7 HepG2 MDA-MB- HL-60
231
R1 479+081 @ 985+1,02 1835+232 10,15+1,43  9,55+0,72
R2 364+066 734%+094 1191+192 751+135 @ 7,35+0,61
R3 421+093 @ 919+0,79 14,76 +158 9,40+121 @ 9,20+0,56
R4 381+065 813+093 13,74+181 834+114 @ 8,15%+0,72
R5 729+102 1383%+223 20,68+318 1414+1,46 13,96+1,26
R6 582+091 1466+243 26,46+3,34 1508+158 14,70+1,61
R7 1354+207 17,08+093 30,10+145 1755+246 17,14%+1,65
R8 8,99+162 7,23+1,01 1203+1,15 7,40+0,93 @ 7,22+0,76
R9 5657+126 1540+£3,13 2797+295 1585+259 1545+3.21
R11 3,13+£132 667+354 1098+232 682+156 @6,66+1,49
R12 6,54+193 1143+321 1757+221 1168+158 11,49+201
- 0,0831 + 0,0776 +

Doxorubicin 8,02+1,13 0,28 £ 0,06 6,93 + 1,08

0,0091 0,0082

Ghi cha: R1: Phaeocaulisin E; R2: (1R,4S,5S,10R)-zedoarondiol; R3: (1S,4S,5S,10R)-
zedoarondiol; R4: Isoprocurcumenol; R5: Neoprocurcumenol; R6: Procurcumenol;
R7: 1-epi-Procurcumenol; R8: Aerugidiol; R9: Curcumenol; R11: Curcuminol E; R12:
Zerumin A.

Bing 3.22 cho thiy cac hop chat R1 - R9, R11 va R12 thé hién hoat tinh gay doc

té bao ung thu in vitro trén nim dong té bao voi gia tri ICso ndm trong khoang tir 3,13 -
30,10 uM. Bén canh do, tat ca cac chat déu thé hién hoat tinh manh nhat trén dong té
bao A549, véi gia tri ICso nam trong khoang tir 3,13 dén 13,54 uM. Ngoai ra, trong s6
céc hop chét duoc thir nghiém, R2 (ICso 3,64 - 11,91 pM), R8 (ICso 7,22 - 12,03 pM)
va R11 (ICsp 3,13 - 10,98 uM) thé hién hoat tinh gay doc té bao manh hon trén ca nim
dong té bao ung thu. Cac hop chat R1, R3 va R4 thé hién gia tri ICso trong khoang 3,81
- 18,35 uM, trong khi cac hop chat R5 - R7, R9 va R12 thé hién tac dung yéu hon, véi
gia tri ICso ndm trong khoang tir 5,57 - 30,10 pM.
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3.3.2. Két qua nghién ciru trén biéu hign mat sé protein cia cac hgp chat tiém ning

Két qua sang loc hoat tinh gay doc té bao ung thu in vitro (Bang 3.22) cho thiy
trong sb cac hop chat dugc thir nghiém, R2 (1Csp 3,64 - 11,91 puM), R8 (ICs0 7,22 - 12,03
HUM) va R11 (1Cs0 3,13 - 10,98 uM) thé hién hoat tinh manh hon trén 5 dong té bao thur
nghiém (A549, MCF-7, HepG2, MDA-MB-231 va HL-60). Mit khac, 11 hop chét phan
1ap tir than r& déu thé hién hoat tinh manh nhét trén dong té bao ung thu phdi A549 (ICso
3,13 - 13,54 uM). Do @6, 3 hop chat nay duoc danh gia tac dung trén bién hién cia
protein p53 trong dong té bao A549. Két qua chi ra & Hinh 3.20:

A B

F =9
|

o ek

_i

—— —— —

f-actin

s
1

DMSO RS R2 R11 RH
IpM 1M 1 uM 2 pg/mL

o
1

Ty 1é biéu hién cia protein p53 (so vdi f-actin)
[\¢ ]
1

1 |
DMSO RS R2 R11
luM
Hinh 3.20. Anh huéng ciia cic hop chat tinh khiét trén biéu hiéu ciia protein p53

trong dong té bao A549

(A) Su biéu hién nong dé p53 trong té bao A549 khi xik [y véi cdc hop chat tinh khiét (1
uM). Cac chat tinh khiét phan ldp tir Nghé ding dwoc i voi té bao A549 trong 48 gio.
Tdch chiét protein tir té bao sau do protein dwrge dién di va tién hanh i véi khdang thé
khang p53 va p-actin. (B) Cuong do ddi cua p53 va f-actin trong A duoc dinh luwong
bang phan mém Image J. **p < 0,01, ***p < 0,001 khi so sanh véi mdu tring (DMSO).

Nhan xét: Két qua Hinh 3.20A-B cho thidy mirc d6 biéu hién cua S-actin khong
thay doi va & nong do thir nghiém 1 pM, hop chat R2 va R8 1am tang biéu hién p53 dat
¥ nghia thong ké (twong tmg 14 p < 0,001 va p < 0,01). Ngoai ra, tac dung ctia R8 ¢d xu
huéng manh hon R2. Mit khac, R11 (1 pM) ciing 1am ting biéu hién ctia p53 tuy nhién
chua dat y nghia thong ké. Do d6, hop chit R8 duoc lya chon dé danh gid trén biéu hién
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ctia c&c protein (p53, p21, Bax, pp38 va p38) theo nong do (0,3 - 1 uM). Két qua chi ra
& Hinh 3.21.

A P53 e e— — B

g 4- *dkkk

p21 E_ ek
B -
- 3 ****
=

bax e - - —_—— z,
=
E 2
[=] —

PP38 e o SRS =) T =
3
~
=

— — 1

p38 — =
=
=
=
i::f 0- 1 1

Q
DMSO 0.3 1 Q& q}§ \\?5 ’k§ -\\§S\ \§‘\\ \\§“be§ \:‘Sba?z\\?“ \$
R8 (uM) .
ps3 p21 bax pp38 p38

Hinh 3.21. Anh huéng ciia hop chit aerugidiol (R8) trén biéu hiéu ciia cac

protein trong dong té bao A549 theo nong d6 (0,3 - 1 pM)
(A) Su biéu hién nong do p53, p21, Bax, pp38 va p38 trong té bao A549 khi xir Iy véi
hop chdt R8 (0,3 va 1 uM). Hop chdt R8 phan Idp tir Nghé ding dwoc 1 véi té bao A549
trong 48 gio. Tdch chiét protein tir té bao sau do protein dwege dién di va tién hanh i voi
khdng thé khang p53, p21, Bax, pp38, p38 va p-actin. (B) Cwong dé dai ciia p53, p21,
Bax, pp38, p38 va S-actin trong A dwoc dinh lwong bang phan mém Image J. **p <
0,01, ***p < 0,001 va ****p < 0,0001 khi so sanh véi mdu trang (DMSO); ##p< 0,001
khi so sanh véi nong @ 0,3 uM trén p53.

Két qua Hinh 3.21A-B cho thiy cho thiy R8 ¢ ca hai ndng d6 0,3 uM (p < 0,01)
va 1l puM (p < 0,0001) déu lam ting biéu hién cta p53 va tac dung & ndng d6 1 pM manh
hon so v&i ndng d6 0,3 pM (p < 0,001). Bén canh d6, R8 (0,3 - 1 uM) ciing 1am ting
biéu hién cua p21 (p < 0,0001) tuy nhién chua c6 sy khac biét c6 ¥ nghia thong ké gitta
2 nong d6 nay. Ngoai ra, & nong d6 1 pM, R8 ciing lam ting biéu hién cua Bax dat y
nghia thong ké (p < 0,01). Déi véi cac protein con lai (p38 va pp38), R8 & ca 2 nong dd
(0,3 - 1 uM) déu chua thé hién tac dung. Mtc d6 biéu hién ctia S-actin khong thay doi.
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3.3.3. Két qua md phéng twong tac phan tir nghién citu mdi twong quan ciu tric
va hoat tinh khang ung thw cia hop chit tiém ning

Két qua Hinh 3.21 cho thay hop chit aeguridiol (R8) 1am ting biéu hién cua céc
protein p53 va p21. Do d6, hop chit di duoc lya chon dé nghién ciu méi twong quan
VGi cac protein muc tiéu lién quan dén hoat tinh khang ung thu bang cach sir dung
phuong phap 13p ghép phan tir. Dau tién, chuong trinh AutoDock Vina v.1.2.3 duoc sir
dung dé gan lan luot céc phdi tir erlotinib va 2-{2-[4-({5-chloro-6-[3-
(trifluoromethyl)phenoxy]pyridin-3-yl}amino)-5H-pyrrolo[3,2-d]pyrimidin-
5ylJethoxy}etanol (03Q) vao vi tri hoat dong caa thu thé yéu tb tang truong bicu bi
(EGFR, PDB ID: 4HJO) va thu thé yéu té ting truong biéu bi 2 & nguoi (HER2, PDB
ID: 3PP0), nham muc dich 1a dé xac minh céc thong sé cia qua trinh lap ghép. Do léch
binh phuong trung binh géc (RMSD) cua erlotinib dugc tim thiy 1a 1,47 A ddi véi
EGFR, trong khi déi véi HER2, gia tri RMSD ciia 03Q 12 0,90 A (Hinh 3.22). Ca hai
gia tri déu nam trong pham vi chap nhan duoc (RMSD < 2 A) khi sir dung phuong phap
lip ghép dé du doan ai lyc lién két cua cac phan tir nho [229], [230]. Piéu nay c6 thé

ching minh d6 tin cay ciia cac tham so cia qué trinh Iap ghép.

erlotinib-EGFR 03Q-HER2

Hinh 3.22. Két quaz md phéng twong tic phan tir ciia cac phéi tir dong két tinh
Trong nghién ctru nay, hop chit R8 (aerugidiol, Hinh 3.23) véi ning luong t6i
uu 41,1172 kcal/mol, da dugc dua vao cac vi tri hoat dong cua cac muc ti€u ung thu cu
thé, d6 1a EGFR va HER2. Ai luc lién két (AG, kcal/mol) ciia hgp chat nay duoc Xac
dinh va so sanh véi cac phdi tir tham chiéu d3 biét d6i véi EGFR va HER2, bao gdm céc

phdi tir erlotinib va 03Q. Cac két qua phan tich dugc trinh bay trong Hinh 3.24 va Bang
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3.23 cung cip cai nhin vé tuong tac phan tir giita hop chit nay va protein EGFR/HER2

tai vi tri lién két hoat dong.

Hinh 3.23. Cau triic hinh hoc 3D t6i wu ciia aerugidiol (R8)
Bang 3.23. Két qua docking ciia aerugidiol (R8) véi thu thé EGFR va HER?2

. _ Ai lyc lién két  Lién két/ _ :
STT Tén chat Protein Acid amin
(kcal/mol) tuwong tac
n-Alkyl va  Leu820, Leu694,
EGFR -7,209
o alkyl Lys721, Val702
Aerugidiol
1 . Leu852, Met801,
(R8) n-Alkyl va
HER?2 -8,613 alkvl Leu800, Leu726,
y Lys753, Val734
Hydro Met769
n-Alkyl va  Lys721, Val702,
2 Erlotinib EGFR -7,500 alkyl Ala719
Leu820 va
-0
Leu694
Hydro Met801, Asp863
Met774, Leu785,
n-Alkyl va = Lys753, Val734,
alkyl Ala751, Met801,
3 03Q HER2 -11,000
Leu796
-1t T-
Leu864
shape
-0 Leu852, Leu726

Két qua ¢ Bang 3.23 cho thiy R8 (aerugidiol) thé hién ning luong lién két voi

dich EGFR va HER2 véi diém docking lan luot 13 -7,.209 (gin vé6i ching dwong

erlotinib, A = -7,500 kcal/mol) va -8,613 kcal/mol. Tuong tac phdi tir - acid amin gitra
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R8 vé6i thu thé EGFR va HER2 (Hinh 3.24) théng qua lién két w-alkyl va alkyl. So sanh
tuong tac cua R8 va ching dwong erlotinib véi dich EGFR c6 thé thiy lién két gitta phdi
tr v6i acid amin ctia hop chat ndy twong tu véi ching duong voi cac acid amin nhu
Leu820, Leu694, Lys721 va Val702. Ngoai ra, R8 ciing twong tac vdi acid amin
(Leu852, Met801, Leu726, Lys753 va Val734) trén dich HER2 tuong ty nhu chiing
duong 03Q. Cac dit liéu nay cho thay R8 thé hién kha ning lién két manh va tuong tac
phéi tir - acid amin gan giéng chimg dwong trén cac dich EGFR va HER2.

EGFR (PDB ID: 4HJO)

FIM7E6-I-9
N / U6
GLY &
n-%sa A:695
LEU d
A:820
THR
997%(2 A:830
ASN
A:818 H—NSZO
ARG
A:817 LYS
LEU
A:694
R851
ALA LYS VAL -
A:719  A:721 A:702
Interactions
1 van der Waals [ Alkyl

Aerugidiol

ASP
A:776

\—(;HRBSO

GLN767

LEUS20
RZ7%5 N

Interactions

71 van der Waals B ri-sigma
I Conventional Hydrogen Bond [ Alkyl
[1 carbon Hydrogen Bond [ Pi-Alkyl

[ Pi-Donor Hydrogen Bond

Erlotinib
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R77
. ER
A:728 LEU
cys ? \
A:805 \ \ LEUBOOD
LEU ARG AL734 A\
A:852 A:849 \ N /
Vg MET801
GLY
A:804 H(:S%IQ P
‘ :
|
HMBEJI THR
' A:862  ASN
A:850 §U85 2
LEU
A:800 ats
nL-gz A LYS AL
; A:753 A:734
THR
A:798
Interactions
[ 1 van der Waals (] Alkyl
LEU 2 S
A:785
:753 i I ]
y
MET i A
R:774
P :‘ ) . (5 Asn
= VAL GLN799
airY0 s R
SER
R:783 ILE
Aala A:752
R:771
Interactions
1 van der Waals 1 Pi-Donor Hydrogen Bond
B conventional Hydrogen Bond I pi-sigma
[ carbon Hydrogen Bond [ Pi-Pi T-shaped
[T Halogen (T, Br, T) [ Alkyl
71 Halogen (Fluorine) [ pi-Alkyl

Hinh 3.24. Sy twong tac 2D va 3D cua aerugidiol (R8) trén vi tri hoat dong ciia

protein EGFR va HER2

3.4. KET QUA PINH LUQNG CUA MQT SO HQP CHAT

Két qua danh gia hoat tinh khang ung thu in vitro cua cac hop chat (Bang 3.22)
cho thay trong s6 cac hop chét thir nghiém, R2 (1Cso 3,64 - 11,91 uM), R8 (ICs 7,22 -
12,03 uM) va R11 (ICso 3,13 - 10,98 pM) thé hién hoat tinh gay doc t& bao manh hon
trén ca nam dong té bao ung thu. Mic du R11 thé hién hoat tinh manh nhat, tuy nhién

day 1a 1 epimer. Ngoai ra, R8 1am ting biéu hién ctia p53 va p21 manh hon, nhung hop
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chat nay khong du luong dé 1am chat ddi chiéu trong nghién ciru dinh lugng. Bén canh
d6, curdion (AP1) ciing thé hién hoat tinh khang ung thw in vitro tiém nang [222], [223],
[224], [225], [226], [227], [228]. Do d6, luan an lya chon (1R,4S,5S,10R)-zedoarondiol
(R2) va curdion (AP1) 1am chat d6i chiéu va nghién ctru dinh luong hai hop chit nay
trong than ré va phan trén mit dat Nghé déng.
3.4.1. Két qua nghién ciru dinh lwong dong thoi (1R,4S,5S,10R)-zedoarondiol va
curdion trong dwoc liéu Nghé ding bang HPLC-DAD
3.4.1.1. Lwa chon bwdc song dinh luong

Pé xac dinh budc song hap thu cuc dai cia (1R,4S,5S,10R)-zedoarondiol va
curdion, tién hanh xac dinh phd UV cua timg dung dich chuan don. Két qua thu duogc

nhu Hinh 3.25.

mAU mAU
{12.524/1.00 17501 38.384/ 1.00
1000 1500é
] 1250~
750 ]
] o 1000
L0 il
] ™ .
500 750
] 500-
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1 \e 250 -
i o ] el o N~ ()]
] ) ] © T} o
0 < 0 ™ 5}
a ‘ [ [ [ [ ‘ [ [ [ [ ‘ [ [ [ [ ‘ [ : ‘ [ [ [ [ ‘ [ [ 1 [ ‘ [ [ [ [ ‘ [ [
200 300 400 500 200 300 400 500
(1R,4S,5S,10R)-Zedoarondiol Curdion

Hinh 3.25. Phé UV ciia (1R,4S,5S,10R)-zedoarondiol va curdion

Tham khao céc tai liéu nghién ctru [191], [231], [232] budc song nhu 214 nm
thuong duoc lya chon dé dinh lugng curdion va budc séng 254 nm thuong dugc dung
dé dinh lugng (1R,4S,5S,10R)-zedoarondiol. Do vdy, trong nghién ctru nay luan an lya
chon budc séng 214 nm dé dinh luong curdion va 254 nm dé dinh luong (1R,4S,5S,10R)-
zedoarondiol trong duoc liéu Nghé dang.
3.4.1.2. Tham dinh phwong phdp dinh lwong
a) Do dac hiéu cua phuong phap

Tién hanh phan tich dung dich chuén don, dung dich chuan hdn hop, dung dich
mau thir dugc lidéu Nghé dang, dung dich mau tring MeOH véi cac diéu kién sic ky va
xtr Iy mau d3 tdi wu hoa duoc. Két qua thu dwge nhu Hinh 3.26, Hinh 3.27 va Bang
3.24.
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Hinh 3.27. So sanh pho ciia cic chét dinh phéin trong miu thir dwoc liéu Nghé

dang va trong mau chuan
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Bang 3.24. Thong so pic ciia cac chat dinh phan

Théng sb (1R,4S,5S,10R)-Zedoarondiol = Curdion
Thai gian luu (tr, phut) 12,560 38,451
Po phan giai (Rs > 1,5) 4,971 4,212
Hé s6 dudi (0,8 < Tf<1,2) 1,165 1,115
S6 dia 1y thuyét (N) 60154 95899

Nhan xét thiy tin hiéu pic cua (1R,4S,5S,10R)-zedoarondiol va curdion duoc tach
hoan toan khoéi nhau trén sic ky dd dung dich chuin hdn hop va dung dich mau thir duoc
liu Nghé dang. Bén canh d6, hé sé chong phd (Match ratio) cia (1R,4S,5S,10R)-
zedoarondiol va curdion ctia miu thir so v6i mau chuan déu 16n hon 0,99 (Hinh 3.27).
Chung t6 phuong phap xay dung dap ung yéu cau vé do dic hiéu dé dinh luong dong
thoi (1R,4S,5S,10R)-zedoarondiol va curdion trong duoc liéu Nghé dang.

b) Xéy dung dwong chudn

bé xay dung duong chuin dung cho qué trinh dinh lugng, tién hanh chuan bj mot
diy cac dung dich hdn hop chuan chira (1R,4S,5S,10R)-zedoarondiol va curdion véi
khoang ndéng d6 cua (1R,4S,5S,10R)-zedoarondiol tir 2,32 — 297,50 pg/mL va curdion
tir 4,30 — 550,00 pg/mL. Tir két qua phan tich, lya chon khoang ndng d6 tuyén tinh sao
cho gié tri R? dat trén 0,99 va d6 chéch gifta gia tri néng d6 chat dinh phan thuc té va
nong d6 chéat dinh phan tinh lai tir dwong chuén 1a dudi 15%. Két qua thu duoc duoc
trinh bay trong Bang 3.25 va Hinh 3.28.

Bang 3.25. Quan hé tuyén tinh giita ndng dd va dién tich pic ciia cac chat

(1R,4S,5S,10R)-Zedoarondiol Curdion
STT Nong dé Spic A Nong d0  Spic A
(ug/mL)  (mAU.s) (%) (ug/mL) (mAU.s) (%)
1 297,50 2037641  -0,39 = 550,00 2820728 0,13
2 148,75 1064125 = 2,05 = 27500 1399089 -1,76
3 74,38 530514 = -2,41 = 137,50 @ 754349 3,94
4 37,19 295133 1,21 68,75 401814 6,68
5 18,59 173053 4,95 34,38 191508 -7,38
6 9,30 99025 -8,31 17,19 109144 -9,34
7 4,65 70296 -8,38 8,59 67991  -13,19
8 2,32 55154  -13,49 4,30 48865  -14,23
Phuong trinh Y = 6735,7X + 41610 Y = 5067X + 30191
dwong chuan
HE 0 trong R?=0,9998 R? = 0,9997
quan
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Puong chuan (1R,4S,5S,10R)-zedoarondiol
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Hinh 3.28. Cac dwong chuin dinh hrong (1R,4S,5S,10R)-zedoarondiol va curdion

Két qua xay dung cac duong chuan cho thiy cac gia tri R? déu 16n hon 0,99 va
cac gia tri A < 15% chimg t6 cac duong chuan duoc xay dung c6 do tuyén tinh cao dam
bao dé thyc hién phép phan tich dinh luong (1R,4S,5S,10R)-zedoarondiol va curdion.
¢) Tinh thich hop ciia hé thong

Dé xac dinh tinh thich hop ctia hé thong phén tich, tién hanh sic ky 6 1an hdn hop
dung dich chuan (1R,4S,5S,10R)-zedoarondiol va curdion c6 nong d6 1an lugt 1a 74,38
ng/mL va 68,75 ug/mL véi didu kién da khao sat. Tién hanh ghi lai thoi gian lwu va dién
tich pic twong ing. Két qua thu duoc nhu Bang 3.26.
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Bang 3.26. Két qua danh gia tinh thich hop ciia hé thong

STT (1R,4S,5S,10R)-Zedoarondiol Curdion
tr (phat) Spic (MAU.S) tr (phut) Spic (MAU.S)
1 12,567 535774 38,598 404614
2 12,657 539116 38,598 405201
3 12,658 537002 38,605 408564
4 12,645 534416 38,582 402360
5 12,634 538054 38,575 406366
6 12,647 538437 38,596 406263
Trung binh 12,635 537133 38,591 405751
RSD (%0) 0,248 0,301 0,027 0,466

Két qua thu dugc cho thay d6 léch chuan twong d6i ciia dién tich pic va thoi gian

Iru cua (1R,4S,5S,10R)-zedoarondiol va curdion déu nhé hon 2%, cho thiy cac diéu

kién sdc ky da lya chon va hé thong HPLC st dung 1a phu hop va dam bao d6 6n dinh

ctia phép phan tich dinh luvong (1R,4S,5S,10R)-zedoarondiol va curdion.
d) Gioi han phat hién (LOD) va gioi han dinh lwong (LOQ)
Phén tich mau thir ¢3 duoc xac dinh nong do (1R,4S,5S,10R)-zedoarondiol va

curdion, sau d6 pha loing dan dén khi trén sic ky d6 cua dung dich thi, tai thoi gian luu

cua (1R,4S,5S,10R)-zedoarondiol va curdion, xac dinh dugc ty 16 S/N=3 -4 va S/N =

10. Tir @6 tim duge LOD va LOQ. Mdi mau 1am lap lai 3 1an va lay két qua trung binh.

Két qua thu duge nhu Bang 3.27.

Bang 3.27. LOD va LOQ cua (1R,4S,5S,10R)-zedoarondiol va curdion

Gidi han (1R,4S,5S,10R)-Zedoarondiol Curdion
/mL 0,07 0,29
LOD Hd
ua/g 3,26 14,44
/mL 0,22 0,96
LOO Mg
Mg/g 10,86 48,12

e) Do lap lai

Két qua danh gia do lap lai trong ngay va do lap lai khac ngay dugc trinh bay

trong Bang 3.28.
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Biang 3.28. Két qua danh gia d¢ lip lai ciia phwong phap

Spic (mAu,s) Ham lwong (%)
STT Khoi lwgng (g) (1R,4S,58,19R)- curdion (1R,4S,58,19R)- curdion
Zedoarondiol Zedoarondiol
Ngay 1

1 1,0052 125879 321402 0,069 0,328

2 1,0162 127799 319276 0,070 0,312

3 1,0013 127842 311908 0,071 0,318

4 1,0028 128195 337677 0,071 0,346

5 1,0241 128117 326990 0,070 0,328

6 1,0331 127808 325045 0,069 0,313
Trung binh (%) (n=6) 0,070 0,327
RSD (%) (n=6) 1,180 2,627

Ngay 2

1 1,0371 127579 329569 0,068 0,317

2 1,0040 124619 335034 0,068 0,333

3 1,0374 126106 347128 0,067 0,335

4 1,0045 122055 329478 0,066 0,327

5 1,0123 123794 330748 0,067 0,326

6 1,0027 125747 322807 0,069 0,320
Trung binh (%) (n=12) 0,069 0,322
RSD (%) (n=12) 2,494 3,461

Két qua thu duogc cho thidy ham luong trung binh cua (1R,4S,5S,10R)-
zedoarondiol va curdion trong mau duoc liéu Nghé ding nghién ctru 1an luot 14 0,069%
va 0,322%. Cac gia tri do léch chuan tuong d6i RSD (%) ddi v6i danh gia do lap lai va
d6 lap lai khac ngay déu dat yéu cau (theo AOAC, véi ham luong hoat chét trén 0,1%
thi RSD% < 3,7%). Két qua trén ching to phuong phap xay dung c6 do lap lai tét.

f) Bo dung

Do ding cua phuong phap duoc danh gia thong qua hi¢u suat thu hoi va duoc
xac dinh bang phuong phap thém chuin tai mot sé muc thém chuin khac nhau. Tién
hanh dinh lugng mau thém chuan va mau khong thém chuan bang HPLC, mdi murc thém

chuan duoc lam lap lai 3 1an va lay két qua trung binh. Két qua thu dugc nhu Bang 3.29.
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Bang 3.29. P$ thu hdi dworc liéu Ngh¢ ding

Tén miu  Khoi (1R,4S,5S,10R)-Zedoarondiol Curdion
lwong Lwong Lwong thém vao Hiéu suat Lwong thém Luwgng thém vao Hiéu suat
thémvao = xac dinh dugc thu héi (%) vao (mg) xac dinh dwoc thu hoi (%)
(mg) (mg) (mg)
Khong
thém 1,0000 0,00 0,69 0,00 3,22
chuin
) 1,0054 0,07 0,07 103,80 0,33 0,32 97,26
Eg(;r: 1,0041 0,07 0.07 97.12 0,33 0,33 100,90
1,0098 0,07 0,07 96,97 0,33 0,34 101,61
) 1,0057 0,36 0,37 102,84 1,65 1,67 101,01
TSZ;T 1,0061 0.36 0.34 97.05 165 160 96,78
1,0003 0,36 0,34 95,40 1,65 1,64 99,26
) 1,0045 0,71 0,70 98,49 3,30 3,23 97,88
I(?oe:/: 1,0014 0,71 0,68 96,32 3,30 3,34 101,30
1,0075 0,71 0,68 95,51 3,30 3,29 99,55

Két qua thu duoc cho thay cac gia tri hiéu suat thu hoi dat trong khoang tir 95,40-103,80%, chimng to phuong phap xdy dung co
d6 dung cao, phu hop dung cho phan tich dinh lwong (1R,4S,5S,10R)-zedoarondiol va curdion trong duoc liéu Nghé ding.

118



3.4.2. Ung dung phwong phap dinh lwong (1R,4S,5S,10R)-zedoarondiol va curdion
trén miu dwoc liéu Nghé ding

Ap dung phuong phap di xdy dung, tién hanh danh gia ham luong
(1R,4S,5S,10R)-zedoarondiol va curdion trong mau duoc liéu Nghé ddng. M&i miu dugc
tién hanh 13p lai 3 1an doc 1ap. Két qua thu dugc trinh bay trong Hinh 3.29 va Bang
3.30.
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Bang 3.30. Két qua ham lwong (1R,4S,5S,10R)-zedoarondiol va curdion trong

mAiu Nghé d{ing
o Ham lwgng (%)
Ky hiéu mau . .
(1R,4S,5S,10R)-Zedoarondiol Curdion
M1 (Thén ré) 0,071 + 0,002 0,322 + 0,010
M2 (Phén trén mit dit) 0,017 + 0,001 0,502 + 0,011

Ham luong (1R,4S,5S,10R)-zedoarondiol trong miu Nghé ding khao sat dao
dong tir 0,017 — 0,071% va ham luong curdion dat trong khoang tir 0,322 — 0,502%.
Ham luong (1R,4S,5S,10R)-zedoarondiol va curdion c6 su chénh 1éch 16n trong cac b
phan ctia miu Nghé dang. Véi cac két qua thu duoc cho thdy trong mau dugc liéu Nghé
dang, ham luong curdion trong phan trén mat dat (0,502%) cao hon so voi than ré
(0,322%), ham luong (1R,4S,5S,10R)-zedoarondiol trong phan trén mat dat (0,017%)
thap hon trong than ré (0,502%).
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CHUONG 4: BAN LUAN
4.1. VE POI TUQNG NGHIEN CUU

Nam 2008, Chaveerach A. va cong su da phat hi¢n 2 loai Curcuma méi ¢ lang
Ban Khok Sa-Nga (ngdi lang noi ngudi dan ban dia nudi rin hd mang chia va nhiéu
loai ran khac) & tinh Khon Kaen, dong bac Thai Lan. Tt 1au, ngudi dan ban dja & day
da sir dung than ré 1am thude gidi doc khi bi ran hd mang can. Vi vay, viéc xac dinh tén
khoa hoc ciia 2 loai nay 1a can thiét. Do d6, bang cac phuong phéap hinh thai va cac k§
thuat gen két hop véi cac mau tiéu ban, thyuc vat chi, cac nha khoa hoc da xac dinh duoc
tén khoa hoc cta cac loai ndy va mét trong s6 d6 1a Curcuma zedoaroides [140]. Tuy
nhién mot s6 trang web (vi du nhu Plants of the World Online) cap nhap tén nay sai tén,
ho cap nhap la Curcuma zedoarioides.

Loai C. zedoaroides dugc goi 1a “Waan Phaya Ngu Tuamia” ¢6 nghia la “glng
ran ho mang chua céi” trong phan loai dan gian Thai Lan vi “Tuamia” ¢ nghia la “céi”.
Tén goi cua loai C. zedoaroides dugc dit tén theo mdi quan hé gan giii cua nd véi C.
zedoaria. Vi C. zedoaroides c6 mot s6 diém giéng véi C. zedoaria (Bang 4.1) nhung
khac & kiéu phan nhanh than ré (than ré thit cap nho ra cong xudng); phién 14 dai dén
hinh tru dai; cuéng hoa nhin; traing hoa mau vang nhat dén tring va thuy bén hinh tring
hodc trai xoan [140].

Bang 4.1. So sanh dic diém thwc vat giira loai C. zedoaroides va C. zedoaria

Pic diém C. zedoaroides C. zedoaria
Dang cay Cay thao song nhiéu nim Cay thao sdng nhiéu nim
Than gia Cao 70 - 100 cm Caotoil-3m
o Céc than ré thtr cap nhé ra Than ré day, moc ngang dudi
Thén re . .
cong xuong dat
Cach moc L4 don, moc so le La don, moc so le
Dai dén hinh tru dai, 70 - 100  Phién 14 hinh mac thudn,
Hinh dang,
x15-18cm Kich thuéc 35 - 75 x 10 - 20
] kich thudc
La cm
Mit trén c¢6 mau tring, mau Phién la cé nhiéu d6m do6 doc
Maiu sic xanh 14 cady véi mot mang theo gan chinh mat trén
mau do dam doc theo gitra
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Pic diém

C. zedoaroides

C. zedoaria

Manh, dai tir 8,0 - 12,0 cm, ¢6

Ngan hozc hau nhu khong c6

Cudng l4 L
nhiéu l16ng
Dai 25 - 40 cm, mau xanh la Be 14 dai 40 cm
Be la A
cay
Ludi nho Ludi be rat ngan, dai 2 - 3mm  Khong c6
Cum hoa moc trude khi ra 1a, Cum hoa hinh try, moc truéc
Cach moc ) )
dung ding khi ra la
Ui da L4 dai hinh 6ng khong déu, xé  La dai hinh dng khong déu,
a dal
3 thuy co léng xé 3 thuy
La bac xép lop, 14 bac dudi 16 - 30 la bac xép xoan 4c¢, ¢o
L4 bac mau xanh 1a, 14 bac trén c6 1ong muot mau tim hoic
vién tim ¢am, co 16ng min hong dam
Trang hoa hinh 6ng dai 2,0 - Hinh 6ng, nira trén xoe rong,
Canhhoa 2,3 cm, mau vang nhat dén mau vang nhat hoic tring
tréng
Canh moi dang trang nguoc, Dang ném, chia thuy ¢ phia
. mau vang nhat voi mot dai  dinh, mau vang nhat vai vach
Canh moi _
c mau vang dam ¢ gitta doc theo  vang dam chay doc ¢ gitra
um
day té1 dinh
hoa , 7 ,
Bo nhi 1, bao phan 2 6, phang, Nhi 1, bao phan 2 6, hai cua
Nhi  Nhihituthy ‘
dai0,8-1,0cm khong bang nhau
Nhuy : :
B Bau dudi, dai 0,4 cm, chia 3 Bau dudi 36, dai 4 -5 mm
au
ngan
1 vOi nhuy dang chi manh, dai  Voi nhuy hinh chi manh
Voi nhuy 0,5 - 0,7 cm. Num nhuy hinh
CéC
Paunhuy  Chia 4 thuy nong Chia 4 thay
Qua Nang, hinh triing
Qua .
Hat Hinh trai xoan, mau xam
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Hién nay, chi c6 03 c¢6ng bd vé thanh phan hoa hoc va hoat tinh cta loai Nghé
dang. Tuy nhién, cac nghién ctru vé chi Curcuma L. cho thay tinh dau, cao chiét va cac
hop chét tinh khiét phan 1ap tir cac loai thudc chi nay thé hién hoat tinh khang ung thu
tiém ning (muc 1.1.3.1). Do d6, dé tai Nghi dinh thu Viét - Han “Nghién ciru hoat tinh
khang ung thw va diéu hoa mién dich ciia mot sé ciy thude Viét Nam”, ma sb
NDT.85.KR/20 [10], d3 lya chon Nghé ding 1a mot trong sé 24 loai duoc dwa vao sang
loc hoat tinh khang ung thu va diéu hoa mién dich in vitro. Vi vay, luan an ciing da lya
chon loai Nghé déng dé tién hanh nghién ctru vé thanh phan hoa hoc va hoat tinh khang
ung thu in vitro.

V& ciu tao, Nghé déng bao gdm than ré va phan trén mat dat (than gia, 14, hoa,
qua va hat). Tuy nhién, cac bo phan nhu hoa, qua va hat ctia loai Nghé déng rat khé thu
hai. Ngoai ra, than rélabo phan duoc st dung chinh cua cac loai Curcuma. Do d6, luan
&n da tién hanh tap trung nghién ctru trén than ré. Tuy nhién, phan trén mat dat (than gia
va 1a) chiém sinh khéi 16n va C. zedoaroides 12 loai chua c6 nhiéu nghién ctru. Ngoai
ra, phﬁn trén mat dat cua mot s6 loai Curcuma da duoc nghién ctru 1a c6 nhiéu hoat tinh
nhu chéng ung thu [233], chdng viém [234], chong oxy hoa [235], khang khuan [236],...
Vi vy, ngoai than ré, luan 4n ciing mé rdng nghién ctru thém phén trén mat dat (than
gia va 14). Boi véi tinh dau, ham luong va thanh phan c6 su thay doi 16n hon tuy thudc
VAo tirng bo phén cua cay, do d0, luan an tach riéng phan than gia va 14 dé nghién ctru.
Déi voi cac nghién ctru vé dinh tinh, phan 1ap va dinh luong hay danh gia hoat tinh sinh
hoc cuia cao chiét, luan 4n tién hanh gop phan 14 va than gia va goi chung 1a phan trén
mit dat.

Hién nay, chua c6 nhiéu nghién ctru vé thanh phan héa hoc va tac dung sinh hoc
ctia loai Nghé déng. Do d6, cac két qua cia luan an déu 13 cac cong bd lan dau tién vé
loai nay.

4.2. VE KET QUA XAC PINH THANH PHAN HOA HQC
4.2.1. Vé thanh phan héa hec cia tinh dau

Céc loai tinh dau tir than r& twoi hodc kho cua chi Curcuma L. thudng duogc chiét
bang phuong phap chung cét 16i cudn hoi nude tryc tiép (cat kéo hoi nuéc) hodc phuong
phap chung cat 16i cudn hoi nudc gian tiép. Ngoai ra, cac chat dé bay hoi tir bot than ré
ctia chi Curcuma L. ciing thu dugc bang phuong phap chiét xuat véi dung méi hodc

phuong phap chiét xuat chat 1ong siéu téi han va phuong phap chiét xuat vi séng pha
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ran (SPME) [237]. Trong nghién ctru ndy, tinh dau tir cac bo phan cta Nghé ding duoc
chiét bang phuong phéap cit kéo hoi nude. Cac tinh dau thu dugc c6 mau vang va mui
thom diu ddc trung. Tuy nhién, ham lugng tinh dau & cac bod phan khéac nhau 1a khac
nhau, trong d6, than ré c6 ham luong tinh dau 16n nhat (0,84%), sau d6 dén 14 (0,38%)
va than gia (0,1%). Mot s6 loai Curcuma ¢ Viét Nam ciing ¢6 ham lugng < 2% (nhu
loai C. longa: 0,55 - 0,92%, C. aromatica: 0,41 - 0,79%, C. caesia: 0,74 - 1,13%, C.
zanthorrhiza: 0,91 - 1,08% [238], C. rhabdota: 0,19%, C. thorelii: 0,22% va C.
petiolata: 0,17% [239], C. zedoaria: 0,37 + 0,01% (14) va 1,03 + 0,02% (than ré) [240].

Céc thanh phan dé bay hoi cta cac loai Curcuma khac nhau thuong duoc xac
dinh bang phuong phap sic ky khi khbi ph6. Nhin chung, cac loai Curcuma tao ra nhiéu
loai sesquiterpen dé bay hoi, monoterpen va cac hop chat thom khéac [237]. Trong nghién
ciru nay, luan an da xac dinh dugc thanh phén héa hoc cua tinh dau tir than ré, 14 va than
gia Nghé ding. Két qua cho thay thanh phan cia 3 tinh dau nay ciing c6 diém tuong
dong vé s6 luong cac thanh phan (46 - 48 cau tir) va vé cac thanh phan nhu sesquiterpen
oxy hoa (déu chiém ham lugng 16n nhat: 45,83 - 61,54%), sesquiterpen hydrocarbon,
monoterpen oxy hoa va monoterpen hydrocarbon (déu chiém ham lugng thap nhat: 0,86
- 6,99%). Bén canh do, cac thanh phén chinh nhu curdion (9,79 - 27,45%), trans-f-
elemenon (5,47 - 10,64%), camphor (3,41 - 7,06%), humulen (2,47 - 6,37%), -elemen
(2,43 - 6,77%) va isoborneol (2,39 - 4,75%) déu c6 ¢ 3 tinh ddu. Tuy nhién ham luong
ctia cac cau tir c6 thé khac nhau gitta cac tinh dau. Bén canh d6, mét s6 thanh phan chinh
trong tinh dau than r& (EOR) nhu widdrol (8,03%) va ambrial (4,75%) khong c6 trong
tinh dau 1a (EOL) va than gia (EOPS). Nguoc lai, thanh chinh trong EOL va EOPS
nhu (E)-farnesen epoxid (6,44 - 6,71%) va curzeren (5,20 - 11,72%) khong c6 hoac
chiém ham luong thap trong EOR. Ngoai ra, 1,8-cineol chiém ham luong cao nhét trong
EOL (8,88%), trong khi EOR va EOPS lan luot 12 0,32% va 0,77%. Ngoai su khac biét
vé thanh phan chinh, cac thanh phan nho khac (< 2%) ciing khac nhau giita cac tinh dau
(Bang 3.2). Mot s6 thanh phan chinh trong tinh ddu Nghé dang dugc thé hién & Hinh
4.1:
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Curdion p-Elemenon Camphor Humulen B-Elemen Isoborrneol
= = @)
: [E (0]
: ‘\\OH M | /
@)
Widdrol Ambrial ) E-Farnesen epoxid Curzeren 1,8-Cineol
)

Hinh 4.1. Cac thanh phin chinh trong tinh ddu Ngh¢ diing

Céac thanh phan chinh trong tinh ddu Nghé ding ciing c6 trong nhiéu loai
Curcuma khac nhau. 1,8-Cineol (11,0%) va camphor (10,6%) 13 thanh phan chinh cta
tinh dau tir than ré cua loai C. aeruginosa ¢ Malaysia thu duoc bang phuong phap chung
cat 16i cubn hoi nuéc tryc tiép [241]. Tuy nhién, & Viét Nam, tinh dau c6 trong 14 cia
loai nay c6 thanh phén chinh 1a curzeren (16,2%), germacron (13,6%), 1,8-cineol
(13,5%) va camphor (5,7%) [242]. Tinh dau tir than ré cia loai C. zedoaria thu héi ¢
Thuy An, Trung Qubc dugc chiét bang phuong phap chung cat 16i cubén hoi nude gian
tiép c6 thanh phan chinh 1a curzeren (29,4%), curdion (19,6%), 1,8-cineol (9,7%) va -
elemen (8,1%) [73]. Tuy nhién, tinh dau loai C. zedoaria thu hai ¢ Viét Nam bang
phuong phap chiét xuat siéu toi han ¢ su khac biét vé thanh phan chinh. Déi véi tinh
dau 14, thanh phan chinh 1a isoborneol (31,2%), g-elemen (14,7%), S-caryophyllen
(11,4%), 1,8-cineol (9,7%) va caryophyllen oxid (5,9%). Trong tinh dau than ré, 1,8-
cineol (41,7%), S-elemen (13,6%), curzerenon (12,3%), camphor (10,2%) va germacren
B (5,2%) 1a thanh phan chinh [240]. 1,8-Cineol (28,2%), -elemen (8,2%) va camphor
(6,9%) ciing 1a thanh phan chinh cta tinh dau than ré C. longa thu hai & Kerala, An Do
bang phuong phap chung cit 16i cudn hoi nuéce tryc tiép [243]. a-Humulen (8,2%) 1a
thanh phan chinh cta tinh dau tir than ré cua loai C. oligantha thu hai ¢ Badulla, Sri
Lanka ciing bang phuong phap chung cat 16i cuén hoi nuéc truc tiép [183]. Mot s6 hop
chét khac nhu isoborneol (27,3%) va camphor (24,1%) 14 thanh phan chinh cta tinh dau
hoa ctia loai C. pierreana thu hai ¢ Viét Nam bang phuong phap chung cat 16i cuén hoi
nude truc tiép [244] hay S-elemenon (22,1%) cé trong tinh dau than ré cua loai C.
pseudomontana thu hai & Tamil Nadu, An D6 [245]. M&i tinh dau c6 thanh chinh khac
nhau v& ciu tir va ham luong ctia chung. Widdrol va ambrial mic du c6 trong tinh dau

ctia mot s6 loai Curcuma nhu C. mamangga ¢ Malaysia [246], nhung lai chiém ham
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luong rat thap. Do d6, 2 hop chét nay ¢ thé duge sir dung 1am chat chi thi dé phan biét
v6i cac tinh dau Curcuma khéc. Tuy nhién, can c6 thém cac nghién ctru khac dé danh
gia tinh pho bién va 6n dinh cia chiing.

Nhu vdy c6 thé thiy, thanh phan trong cac tinh dau Nghé ddng ciing c6 diém
tuong déng vai cac loai Curcuma. Tuy nhién, mdi b phan khac nhau ¢ su khac nhau
vé s6 luong, ham luong va thanh phan cac cdu tir. Tinh dau 13 hdn hop cac thanh phan
¢6 khdi lugng phan tir nho, dé bay hoi, thuong cé nhiéu ndi doi trong phan tir do d6 dé
bi oxy hoa/ tring hop cua hai lién két d6i lién hop, dan dén anh huéng dén ham luong
va giy ra su bién dbi vé thanh phan. Ngoai ra, c6 mot sy thay d6i 1on trong thanh phan
cta tinh dau Curcuma. Su khac biét vé thanh phan héa hoc cua tinh dau c6 thé 1a do
kiéu gen, gidng, dia 1y, khi hau, mua, phuong thirc canh tic, bon phan, bién dong trong
qua trinh sinh truéng hodc truong thanh, thoi gian thu hoach, giai doan trudng thanh,
phuong phap bao quan, chiét xuat va phan tich [237].

4.2.2. V& két qua chiét xuat, phan lap va xac dinh cau trdc cia cac hep chat

Tir cdy Nghé ding, luan an di phan 1ap duoc 12 hop chat tir than ré va 02 hop
chét tir phan trén mat dat. Danh sach va cau tric ciia cic chat duoc thé hién qua Bang
4.2 vaHinh 4.2,

Trong s6 12 hop chat co 10 sesquiterpenoid [thudc cac khung nhu guaian (R1-
R9) va carabran (R10)] va 02 diterpenoid khung labdan (R11-R12). Bén canh do, 02
hop chét bao gdm 01 sesquiterpenoid khung germacran (AP1) va 01 hop chét sterol
(AP2) duoc phan lap tir phan trén mit dit. Mic du c6 trong mot sb loai thude chi
Curcuma [21] (Bang 4.3), nhung dang luu ¥ 13 tat ca 14 hop chéat nay déu duoc cong bd
lan dau tién trong loai C. zedoaroides.

Nhu vay, c6 thé thiy, cac hop chét phan 1ap tir Nghé déng chu yéu thuéc nhoém
sesquiterpenoid. DAy ciing 13 thanh phan chinh cta céc loai thudc chi Curcuma. Ngoai
ra con c6 diterpenoid va sterol. Hai nhom nay ciing c6 trong mot sé loai thudce chi
Curcuma [21]. Céc hop chat nay chil yéu duoc phan 1ap tir cao n-hexan (RH va APH).
Diy 1a 2 cao chiét c6 hoat tinh gdy doc t& bao ung thu in vitro manh nhat so véi cac cao
chiét thir nghiém. Do d6, luan 4n ciing tap trung nghién ctru phan 1ap cac hop chat tir
cao nay. Ngoai ra, cao EtOAc (RE) va cao nudc (RW) cua than ré ciing thé hién hoat
tinh manh va gén tuong duong nhau. Vi vay, cac cao RE va RW ciing duogc Iua chon

dé chiét tich phan 1ap. Két qua vé phan lap cho thiy cao RE c6 nhiéu thanh phan tuong
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tu cao RH. Ngoai ra, luan an ciing da nghién ctru phan 1ap cao RW, tuy nhién, trong
qua trinh thuc nghiém, can str dung nhiét d6, do do, d anh hudng dén cac hop chat. Bén
canh d6, két qua chiét xuat cho thdy khéi lugng cac cao phan doan thu duoc kha 16m,
tuy nhién, cac cao nay déu c6 ham 4m cao va chira nhiéu nhya, ciing gay kho khin cho
qua trinh chiét tach va phan lap. Vi vay, s6 luong va khdi lugng cac chit thu dugc con
kha khiém ton.

Bang 4.2. Danh sach cac chit phén lap tir Nghé ding

STT Ki hiéu Tén chit CTPT M Ghi cha
| Than ré

a.  Sesquiterpenoid khung guaian
1 R1 Phaeocaulisin E CisH2403  252,2 Moi trong loai
2 R2 (1R,4S,5S,10R)-Zedoarondiol  CisH2403 252,2  Mdi trong loai
3 R3 (1S,4S,55,10R)-Zedoarondiol  CisH2403  252,2 Méi trong loai
4 R4 Isoprocurcumenol CisH2202  234,2 Modi trong loai
5 R5 Neoprocurcumenol CisH202  234,2 Mdi trong loai
6 R6 Procurcumenol CisH202  234,2 Méi trong loai
7 R7 1-epi-Procurcumenol CisH202  234,2 Mdi trong loai
8 R8 Aerugidiol CisH2203  250,2 Modi trong loai
9 R9 Curcumenol CisH202  234,2 Mdi trong loai
b.  Sesquiterpenoid khung carabran
10 R10 Curcumenon CisH20, 234,2 Moi trong loai
c.  Diterpenoid khung labdan
11 R11 Curcuminol E C1oH3002 290,2 Moi trong loai
12 R12 Zerumin A Ca0H3003 318,2 Modi trong loai

T Trén mit dat

d.  Sesquiterpenoid khung germacran

13 AP1 Curdion CisH240, 236,2 Moi trong loai
e.  Sterol
14  AP12  p-Sitosterol Co9Hs00  414.39 Moi trong loai

Ghi chi: CTPT: Céng thirc phin tir, M: Khoi heong phén tir
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Céc két qua vé phan 1ap ciling phi hop v6i cac nghién ctiru vé thanh phan hoa hoc
ctia chi Curcuma véi thanh phan chinh 1a terpenoid trong d6 sesquiterpenoid chiém sé

lugng 16n.

AP1 AP2

Hinh 4.2. Cac hop chat phan lap tir Nghé dang (R1-R12, AP1 va AP2)
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Bang 4.3. Sw phan b ciia cac hop chit tir Nghé ding trong chi Curcuma L.

STT Tén chit Ky hiéu B¢ phin Loai TLTK
369 (Phu lyc 1.1, Ré C. wenyujin [21]
! Phaeocaulisin £ tlralr;g t); ;rl]’gp)zli'li)luc Than ré kho C. phaeocaulis [21]
2 URASSSIOR) Thanrdkho | C.wenyuiin [208]
Ré kho, thanré = C. longa [21]
Than ré kho C. wenyujin [21]
iz e g, T G
(1S,4S,5S,10R)- trang xx-xxi; phu A XA C. aromatica
3 Zedoarondiol luc 1.13, trang Than re kho
x'Iii) T Thén ré kho C. heyneang [21]
Than ré kho C. leucorrhiza [21]
Than ré C. aeruginosa [21]
Than ré kho C. comosa [21]
Than ré kho C. longa [21]
Thén, L4 C. wenyujin [21]
357 (Phu luc 1.1, Thén reft tuoi, C. zedoaria [21]
4 Isoprocurcumenol  trang xx; phu luc = Than re kho '
1.13, trang xlii) Thén ré tuoi, C. aromatica [21]
Than r¢ kho '
Than ré kho C. comosa [21]
359 (Phu luc 1.1, [21]
5 Neoprocurcumenol  trang xx; phu luc Than ré twoi C. aromatica
1.13, trang xlii)
Than ré khod C. longa [21]
Than ré kho C. wenyujin [21]
354 (Phu lyc 1.1, Thén ré kho C. zedoaria [21]
6 Procurcumenol trang xx; phu luc Than r§ tuoi, C. aromatica [21]
1.13, trang xlii) Than ré kho '
Ré tuoi C. heyneana [21]
Than ré kho C. comosa [21]
_ 355 (Phy luc 1.1, Tha;m ré kh(:) C. longa _ [21]
1-epi- Théan re kho C. zedoaria [21]
! Procurcumenol trang xx; phu luc Than ré, Than [21]
1.13, trang xlii) Xaqn C. aromatica
ré kho
Than ré kho C. wenyujin [21]
Than ré kho C. zedoaria [21]
342 (Phu luc 1.1, Than ré kho C. aromatica [21]
8 Aerugidiol trang xix; phu luc Than ré kho C. heyneana [21]
1.13, trang xlii) Than ré kho C. caesia [21]
C. aeruginosa [21]
Than ré kho C. comosa [21]
Than ré kho, ré = C. longa [21]
345 (Phuy luc 1.1, Thén ré kho C. wenyujin [21]
trang Xix-xx; phu  Than ré kho C. zedoaria [21]
d Curcumenol luc 1.13, trang La C. amada [21]
xlii) Thén ré C. cochinchinensis = [21]
Than ré kho C. heyneana [21]
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STT Tén chét Ky hiéu Bj phan Loai TLTK
Than ré kho C. caesia [21]
Than ré kho C. leucorrhiza [21]
Than ré, Ré C. harmandii [21]
Than ré kho C. phaeocaulis [21]
Than ré kho C. kwangsiensis [21]
Than ré twoi C. aeruginosa [21]
Than ré kho C. longa [21]
Than, 14, than o [21]
ré kho '
Than ré kho C. zedoaria [21]
225 (Phu lyc 1.1, Tl}an P tufy b C. aromatica [21]
10 | Curcumenon trang xiii; phu luc than € kho
18 gtrang,kavii) Thén r¢ C. heyneana [21]
- Than ré kho C. caesia [21]
Than ré kho C. phaeocaulis [21]
Than ré tuoi C. aeruginosa [21]
Than ré kho C. comosa [21]
Than ré C. xanthorrhiza [21]
11 Curcuminol E Ré kho C. wenyujin [217]
Than ré kho C. zedoaria [21]
491 (Phy luc 1.1, Than ré kho C. amada [21]
12 Zerumin A trang xxv; phu lyc Than ré kho C. heyneana [21]
1.16, trang xIvi) ~ Than ré kho C. kwangsiensis [21]
Thanré C. aromatica [247]
Eu’(n mat dat, C. longa [21]
R¢ tuoi, than, C. wenyujin [21]
1a, than re tuoi '
Than ré kho C. zedoaria [21],
' [248]
Than ré C. aromatica [21]
L4, than ré tuoi . C. cochinchinensis  [21]
_ ﬁgﬁg(l)huxl\‘fic_ xlv.ili? Than ré tuoi C. inodora [21]
13  Curdion phu luc 1.12 trang; Thénre tuoi, 1 C. haritha [21]
xl)' T Than re kho, 1a = C. leucorrhiza [21]
Lé, than, than ) [21]
X x C. harmandii
re, re, hoa
C. phaeocaulis [21]
Than ré kho C. angustifolia [21]
Than ré kho C. kwangsiensis [21]
C. aeruginosa [21]
Than ré kho C. comosa [21]
Than ré kho C. aeruginosa [249]
Than ré kho C. wenyujin [21]
Than ré kho C. kwangsiensis [21]
14  p-Sitosterol 667 Than ré C. zedoaria [250]
Toan cay C. cotuana [251]
Than ré kho C. aeruginosa [249]
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4.2.3. VVé két qua phan tich thanh phan bay hoi trong cao chiét bang GC-MS

Cao chiét n-hexan (RH) cua than r& Nghé diang thé hién hoat tinh giy doc té bao
ung thu in vitro manh nhat v6i ICso 12 5,43 - 8,88 pg/mL. Ngoai ra, cao n-hexan (APH)
cua phén trén mat dat Nghé déng thé hién hoat tinh manh hon so véi céc cao chiét APE
va APW (ICsp 53,42 - 86,30 pg/mL). Do d6, cac cao chiét nay da dugc lya chon dé phan
1ap chit. Két qua cho thiy terpenoid 1a thanh phan chinh ciia Nghé ddng va ciing 1a nhém
chat chinh trong chi Curcuma L.. Tuy nhién, nhom chat nay rat dé bi tac dong boi nhiét,
do d6 dé goép phan 1am rd thém vé thanh phan hoa hoc ciia cac cao chiét nay lun 4n da
tién hanh phan tich thém cac thanh phan d& bay hoi bang phuong phap GC-MS.

Ddi v6i cao n-hexan cua than ré Nghé dang (RH): Két qua GC-MS cho thiy da
xéac dinh dugc 16 thanh phan dé bay hoi c6 trong than ré Nghé déng, trong d6 curdion
chiém ham luong cao nhét (35,21%). Ngoai cac hop chat da chiét tach duoc, trong cao
n-hexan ciia than ré con c6 cac hop chat khac nhu trans-g-elemenon, ambrial, (E)-15,16-
dinorlabda-8(17),11-dien-13-on, (13S)-labda-8(20),14-dien-13-ol, methyl copalat va
(E)-labda-8(17),12-dien-15,16-dial. Trong d6, p-elemenon, ambrial va (E)-15,16-
dinorlabda-8(17),11-dien-13-on ciing c6 trong tinh dau than ré Nghé dang.

Dbi v6i cao n-hexan cta phan trén miat dat Nghé dang (APH): Két qua GC-MS
cling cho thay su c6 mit ctia 16 thanh phan trong APH. Tuy nhién, chi ¢6 11 thanh phan
duogc xéac dinh. Trong dé, curdion ciing 1a thanh phan chinh va chiém 41,12%. Ngoai ra
con cO cac thanh phén khac nhu isoborneol, endo-borneol, humulen epoxid I,
isospathulenol, neocurdion, neophytadien, curcumenon, isoprocurcumenol va phytol.
Trong d6, isoborneol va endo-borneol c6 trong tinh dau 14 va than gia, trong khi
curcumenon chi c6 trong tinh dau 1. Cac thanh phan khic nhu curcumenon va
isoprocurcumenol ciing c6 trong than ré.

Nhu vy c6 thé thay, curdion 13 thanh phan bay hoi chinh, chiém ham lugng 16n
trong tinh dau ciing nhu cao chiét Nghé déng. Bén canh d6, hop chit (E)-labda-8(17),12-
dien-15,16-dial ciing 14 thanh phan bay hoi chinh trong cao chiét than ré (RH). Ngoai
ra, trong cac cao chiét n-hexan than r& (RH) va phan trén mit dit (APH), curcumenon
cling chiém ham luong 16n khi duge xac dinh bang GC-MS.

Céc két qua vé chiét xuat phan 1ap ciing nhu GC-MS cho thiy terpenoid 1a thanh
phan chinh cta loai nay. Tuy nhién, do dic thu vé cdu tric v6i nhiéu ndi doi lién hop

nén nhom chat nay rat dé bi tac dong bai nhiét (dé bay hoi, trung hop va oxy hoa,...)
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gay kho khin cho qua trinh chiét tach phan 1ap. Ngoai ra, c6 thé thdy phan trén mat dat
cac 16p chét hay sé luong chit it hon rat nhiéu so vé6i than ré. Diéu nay c6 thé mang lai
cac tac dung khac nhau cho 2 b phén nay.

Mic du loai Nghé ding thu hai tai Thai Nguyén, Viét Nam c6 thanh phan khac
so v6i loai thu hai & Thai Lan, tuy nhién mot sé hop chat co trong loai Nghé dang nay
cling c6 trong thanh phan ctia mot sé loai Curcuma & Viét Nam. Cac hop chit nhu (E)-
labda-8(17),12-dien-15,16-dial, zerumin A va zedoarondiol ciing dugc bao cao phan lap
tir than r& cta loai C. aromatica [247]. Bing phuong phap GC-MS di xéac dinh cac hop
chét isoborneol, endo-borneol, caryophyllen, humulen, ambrial, phytol, s-sitosterol va
(E)-labda-8(17),12-dien-15,16-dial trong cao chiét aceton cua toan bo cay C. cotuana
va cac hop chat caryophyllen, ambrial, phytol va (E)-labda-8(17),12-dien-15,16-dial
trong cao chiét aceton cua toan bo cay C. thorelii [251]. Ngoai ra, trong cao n-hexan cua
la lodi C. sahuynhensis ciing c6 cac hop chat nhu isoborneol, endo-borneol,
caryophyllen, ambrial va phytol [190]. Bén canh d6, endo-borneol, curdion, S-sitosterol
va neocurdion dugc xac dinh cé trong dich chiét dichloromethan va methanol cua than
ré Nghé den Gia Lai (C. zedoaria) [248]. Mot nghién ctru khac cho thay g-sitosterol c6
trong cao chiét EtOAc cua than ré loai C. zedoaria [250]. Curdion, neocurdion va -
sitosterol ciing co trong cao n-hexan cua than ré loai C. aeruginosa [249].

4.2.4. V& két qua dinh lwong

Trong nghién ctru nay, luan an tién hanh xac dinh ham luong ciia mot s6 chat
chinh va tiém ning trong thin ré va phan trén mit dat Nghé dang. Tur két qua sang hoc
hoat tinh khang ung thu in vitro (Bang 3.22) va két qua nghién ctru trén biéu hién cia
mot s6 protein p53 (Hinh 3.21) cho thay hop chat R2 ((1R,4S,5S,10R)-zedoarondiol)
thé hién hoat tinh gay doc té bao ung thu manh (ICso 3,64 - 11,91 pM) dong thoi ciing
1am ting biéu hién cta p53. Bén canh d6, hop chat nay dat dicu kién vé do tinh khiét va
khéi luong dé 1am chit ddi chiéu. Ngoai ra, theo cac tai liéu di cong bd [222], [223],
[224], [225], [226], [227], [228], curdion (AP1) 13 thanh phan chinh cta nhiéu loai
Curcuma va thé hién tac dung khang ung thu in vitro tiém ning. Bén canh dé, curdion
cling 1 thanh phan chinh va dugc str dung 1am chat chi thi trong kiém soat chat lugng
cua Curcumae Rhizoma [252]. Do d9, luan an da Iya chon (1R,4S,5S,10R)-zedoarondiol
(R2) va curdion (AP1) lam chat d6i chiéu va nghién ciru dinh luong hai hop chat nay

trong than ré va phan trén mat dat Nghé dang bang phuong phap HPLC-DAD. Mot s6
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phuong phap da dugc bao céo dé dinh luong sesquiterpenoid trong Curcuma nhu TLC
[231], sic ky khi v6i detector ion héa ngon lira (GC-FID) [231], GC-MS [253], [252]
va HPLC [191], [231]. Mic du GC-MS 1a mdt cong cu manh dé phan tich céc thanh
phan dé& bay hoi, nhung cac thanh phan nay thudng nhay cam véi nhiét nhu germacron
va furanodien. Chlng c6 thé bi phan hity trong qua trinh phan tich bang GC, dan dén két
qua sai 1éch. Nghién ctru ciia Yang F. Q. va cong su cho thiy su phan hay cua furanodien
va furanodienon vAn xay ra ngay ca dudi diéu kién t6i vu cua GC [231]. Ngoai ra, cac
diéu kién phan tich dinh lugng GC-MS thudng phirc tap hon. Do dé, trong nghién ciru
nay, luan an lgya chon phuong phap thuong quy la HPLC-DAD.

Két qua dinh lwong cho thay, ham lugng (1R,4S,5S,10R)-zedoarondiol trong mau
14 (0,017%) thap hon trong mau than ré (0,071%) va ham luong curdion trong mau 14
(0,502%) cao hon so véi mau than ré (0,322%). Tuy nhién s6 luong mau trong nghién
ctru con han ché nén két qua nay khong co y nghia thong ké. Mot s6 nghién ctru cho
thiy, ham luong curdion trong than ré loai C. wenyujin dao dong tir 4,871 - 6,729 mg/g
tiy thoi diém thu hoach [191] hay 15,55 - 20,36 mg/g [231] va 15,091 - 18,092 mg/g
[252] tuy ting ving. Di véi loai C. phaeocaulis va C. kwangsiensis, ham luong curdion
thap hon tuy timg vung, dao dong tir 0,896 - 1,688 mg/g [252], 0,130 - 1,400 mg/g [231]
(d6i v6i loai C. phaeocaulis) va 0,953 - 1,241 mg/g [252], 0,120 - 12,040 mg/g [231]
(d6i voi loai C. kwangsiensis). Ham luong ctia zedoarondiol trong than r& cua C.
kwangsiensis ciing dao dong tuy timg phwong phap xur Iy mau va phuong phép dinh
lugng, tir 0,128 - 1,630 mg/g [232].
4.3. VE KET QUA PANH GIA HOAT TiNH KHANG UNG THU

Trong nghién ctru nay ludn an tién hanh sang loc hoat tinh gay doc té bao ung thu
in vitro cta tinh dau, cao chiét va cac hop chit phan 1ap tir Nghé ding. Pong thoi ddnh
gia anh hudng cia cac hop chat tinh khiét tiém ning trén biéu hién cia mot sb protein
lién quan dén cac con dudng khang ung thu va mé phéng tuong tac phan tir trén cac
dich EGFR va HER2 dé nghién ctru mdi twong quan giira cau triic va hoat tinh khang
ung thu ctia hop chit tiém ning.
4.3.1. V& két qua danh gia hoat tinh giy doc té bao ung thw in vitro cia tinh dau

Tinh dau 1 thanh phan dic trung cia cac loai thudc chi Curcuma L. khdng chi
duoc nghién ciru vé thanh phan héa hoc ma con dugc nghién ciru nhiéu vé tac dung sinh

hoc nhu khéng ung thu, khang khuan, khang nam, chéng oxy hoa, chdng viém,...[21].
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Trong nghién ctru nay, luan an da tién hanh chung cat va xac dinh thanh phan hoa hoc
cta tinh dau than r& (EOR), tinh dau 14 (EOL) va tinh dau thin gia Nghé déng (EOPS).
Tuy nhién, EOPS c¢6 ham lugng thap, khong du dé danh gia hoat tinh, do d6, luan an
chi tién hanh sang loc hoat tinh gdy doc té bao ung thu in vitro cia EOR va EOL trén
7 dong té bao bang phuong phap SRB (A549, MCEF-7, HepG2, MDA-MB-231 va HT-
29) va MTT (HL-60 va K562). Cac thir nghiém nay dugc thuc hién tai Phong Thir
nghiém Sinh hoc, Vién Cong ngh¢ Sinh hoc, Vién Han lam Khoa hoc va Cong nghé
Viét Nam. Két qua cho thiy hai tinh dau nay thé hién hoat tinh trung binh véi ICsp lan
lwot nim trong khoang 23,14 — 83,67 pg/mL va 43,88 — 81,32 pg/mL.

Hién nay, chua c6 nghién ctru nao vé tinh dau loai Nghé dang. Do do, day la
nghién ctru dau tién vé hoat tinh khang ung thu in vitro cua tinh dau nay. Tuy nhién, tinh
dau tir mot so loai thudce chi Curcuma ciing da duoc nghién ciru vé hoat tinh khang ung
thu va di duogc trinh bay chi tiét & muc 1.1.3.1. Ngoai cac nghién ctru trén in vitro va in
vivo ctia mot s6 tinh dau nhu C. longa, C. aromatica, C. zedoaria, C. amada,... rat nhiéu
loai tinh dau Curcuma khéc ciing dugc nghién ctiru. Tinh dau C. phaeocaulis & Trung
Quéc cho thay hoat tinh gay doc té bao dbi vai cac dong té bao LNCaP va B16 (ICso =
20,36 - 79,44 pg/mL) do c6 su hién dién cua 8,9-dehydro-9-formyl-cycloisolongifolen,
trong khi mot sé mau tir mot ving khac ¢ Trung Qudc cho thay hoat tinh giy ddc té bao
yéu (ICso = 245,19 - 245,30 pg/mL) [254]. Bén canh d6, tinh dau cua cac loai C.
kwangsiensis, C. yunnanensis, C. nankunshanensis, C. sichuanensis va C. rubescens
cling thé hién hoat tinh gy doc té bao dbi véi LNCaP (ICso = 1,3 - 16,6 pug/mL), B16
(ICs0 = 4,4 - 147,4 pg/mL) va HepG2 (ICso = 153,1 - 198,2 pg/mL) [49], [254]. Tinh
dau C. purpurascens cho thay hoat tinh chong ting sinh manh dbi véi té bao HT-29
(ICs0 = 4,9 + 0,4 pg/mL) va kha ning gy doc té bao yéu dbi vai A549 (ICso = 46,3 +
0,7 ug/mL), Ca Ski (ICso = 32,5 + 1,1 pg/mL) va HCT116 (ICs0 = 35,0 = 0,3 pg/mL)
[95]. Nhu vay, c6 thé thdy, mot s tinh dau tir cac loai Curcuma thé hién hoat tinh khéng
ung thu tiém ning. Céc sesquiterpenoid trong cac tinh dau duoc cho 1a chiu trach nhiém
vé hoat tinh nay.

Hoat tinh gay doc té bao ciia tinh dau c6 thé lién quan dén cac thanh phan chinh
ciia ching. Tuong ty, cic thanh phan héa hoc chiém ty 1¢& cao trong tinh dau C.
zedoaroides da dugc chirng minh 1a c6 dic tinh chdng ung thu dang ké. Curdion 1 thanh

phan chinh trong Ngh¢ dang. Cac nghién ctru cho thiy rang, curdion {rc ché su ting sinh
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clia t& bao MDA-MB-231 thong qua viéc ngin chin chu ky té bao va giy ra apoptosis
[222]. Ngoai ra, curdion dd dugc tim thiy c6 tac dung trc ché sy di cin va xdm l4n coa
cac té bao ung thu va & ngudi HCC1937. Tac dung nay c6 thé 1a do su diéu hoa giam
murc do phosphoryl héa cua cac protein quan trong nhu ERK, JNK va Akt trén cac con
duong truyén tin hiéu MAPK va Akt, dan dén giam biéu hién cia MMP2 va MMP-9
[223]. Hon nita, curdion con cho thay hiéu qua trong viéc ngin chin sy ting sinh cua té
bao MCF-7 bang cach gay ra apoptosis [224]. N6 ciing thé hién tac dung chong ting
sinh dbi v&i leiomyosarcoma tir cung & ngudi bang cach nhidm muc tiéu IDO1 [226] va
diéu hoa ferroptosis trong ung thu dai tryc trang thong qua N6-methyladenosin [228].
Hon nita, khi két hop v6i docetaxel, curdion thé hién tic dung chéng ung thu hiép dong
bang cach gy ra apoptosis ndi bao do ROS gay ra thong qua cac con dudng truyén tin
hiéu MAPK va PI3K/Akt [225]. Bén canh d6, curdion gy ra sy bat giit pha G2/M,
apoptosis va qué trinh tu thuc bao thong qua biéu hién IDO1 qua trung gian COX-2
thong qua con duong PKC6/GSK3B/B-catenin trong bénh ung thu leiomyosarcoma tir
cung O nguoi [227].

Widdrol 13 thanh phan chinh tht 2 trong tinh dau than ré Nghé ding. Widdrol thé
hién tac dung chdng ung thu manh bang cach giy ra apoptosis & cac té bao ung thu khéac
nhau, dic biét 1a té bao ung thu HT-29. N6 kich hoat AMPK, dan dén apoptosis va thé
hién cac dic tinh chéng tao mach. Widdrol gy ra su bét giit pha G1, tac dong dén céac
protein lién quan dén chu ky té bao va kich hoat qué trinh apoptosis thong qua nhiéu con
duong. Nhitng két qua ndy cho thiy tiém ning ctua widdrol trong viéc phat trién thudc
chdng ung thu, dic biét 1a chdng lai cac té bao ung thu biéu mé phdi A549 [255], [256],
[257], [258], [257], [259], [260], [261].

S-Pinen c6 trong thanh phéan cua ca 3 tinh dau, tuy nhién trong than ré, hop chat
nay chiém ham luong 16n hon. S-Pinen ciing thé hién dic tinh chong ung thu manh trong
cac dong té bao ung thu khac nhau nhu té bao phdi, budng trimg, gan va u nguyén bao
than kinh. Khi dugc st dung cing véi cac loai thudc nhu paclitaxel, hgp chat nay sé
ting cuong tic dung cua chung dbi voi NSCLC. Cac nghién ctru d3 chirng minh kha
nang giy ra apoptosis, pha v& chirc nang cua ty thé, tao ra ROS va tac dong dén cac qua
trinh cta té bao. Ngoai ra, S-pinen con cho thay nhiéu htra hen trong viéc ngin chin su

phat trién cta té bao ung thu va di duoc nghién ciru két hop v6i cac hop chét khac nhu
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céc dan xuat dua trén ciu tric ciia f-pinen va két qua cho thay tiém ning tc ché sy phat
trién cta té bao & cac dong té bao ung thu khac nhau [262].

Humulen ciing 14 thanh phan chinh cia ca 3 tinh dau. Cac nghién ciru vé a-
humulen va cac ddng phan cta n6 chi yéu tap trung vao kha ning chdng khdi u va chdng
ung thu. Pic biét, humulen di chimg t6 ¢o trién vong dang ké trong viéc trc ché té bao
khéi u v6i lich sir nghién ctru bit dau tir nhitng nam 1990. Humulen c¢6 anh huéng dén
cac enzym quan trong lién quan dén giai doc va bao vé, chdng lai stress oxy hda. Nghién
clru d3 cho thiy tac dung ciia humulen déi véi cac té bao ung thu khac nhau va khi két
hop véi cac hop chit khac. Humulen ting cuong tac dung gay doc té bao chéng lai cac
té bao khdi u va khong anh huéng dén cac té bao thuong - mot khia canh ddy hira hen
cho sy phat trién cia cac phuwong phap diéu tri c6 kha ning it doc hon va c6 muyc tiéu
hon [12].

p-Elemen ciing 14 thanh phan chinh trong ca 3 tinh dau. Hop chat nay hién dang
dugc phat trién nhu mot loai thude mdéi diéu tri nhiéu loai ung thu, khdi u rén, ung thu
tran dich mang phéi va ¢ trudng & Trung Qudc, dong thdi nd cling dang duoc thir
nghiém 1am sang & Hoa Ky. f-Elemen thé hién dic tinh chong khdi u pho rong va manh
trén cac bénh ung thu phoi, v, da day, budng trimg va thue quan. N6 can thiép vao cac
giai doan phat trién ung thu khic nhau bang cach diéu hoa cac chirc nang cia té bao,
anh huong dén cac con dudng cu thé va tac dong dén moi truong vi mé cua khdi u.
Trong bénh ung thu phdi, f-elemen thé hién tiém ning khang ung thu bang cach gay ra
apoptosis va trc ché su phat trién cua té bao thong qua cac con dudng khac nhau. Tac
dung cua f-elemen mo rong dén cac loai ung thu khac, anh hudng dén con duong phan
tlr, qua trinh apoptosis, qua trinh tu thuc va tang sinh. Hon nira, f-elemen htra hen 1a tac
nhan tiém ning trong diéu tri u nguyén bao than kinh dém, u ac tinh, ung thu vi, ung
thu biéu mo té bao gan, ung thu dai truc trang, ung thu tuyén tuy va u lympho té bao B,
ching to tiém nang nhu mot chat nhay cdm hoa hoc va chit nhay cam phong xa. Cac
bang ching 1am sang ciing hd trg viée sir dung S-elemen nhu mét liéu phap bo trg cho
hoa tri va xa tri, nang cao hiéu qua diéu tri, gidm phan Ung bat loi, cai thién chat luong
cudc séng va kéo dai thoi gian sdng, dic biét d6i v6i bénh nhan ung thu phoi [102] (Phu
luc 2.4 va Phu luc 2.10).

Curzeren c6 trong thanh phan cta ca 3 tinh dau, tuy nhién trong 14 va than gia,

hop chat nay chiém ham lugng cao hon. Curzeren ciing thé hién hoat tinh khang ung thu
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tiém nang. Két qua xét nghiém MTT cho thay rang, curzeren thé hién tac dung chéng
tang sinh trong té bao ung thu biéu mé tuyén phdi SPC-A1 & ngudi theo cach phu thude
vao thoi gian va ndng do voi ICso 1an luot 13 403,8, 154,8 va 47,0 UM trong 24, 48 va
72 gid. Phén tich té bao dong chay cho thiy curzeren bét giit cac té bao trong chu ky té
bao G2/M va thuc day hodc gy ra qua trinh apoptosis cta cac té bao SPC-A1. Ty 18 té
bao bi bat giir trong pha G2/M ting tir 9,26% & cac t& bao ciia nhom ddi chimg 1én
17,57% & céc té bao dugc xtr Iy v6i lidu curzeren cao nhat (100 uM). Phén tich Western
blot vd RT-PCR di chimg minh rang, curzeren giy ra su diéu hoa giam su biéu hién
protein GSTA1 va mRNA trong céc té bao SPC-A1. Su phat trién khdi u bi tre ché dang
ké & chudt suy giam mién dich mang té bao SPC-A1 bang cach st dung curzeren (135
mg/kg mdi ngdy), trong khi d6, curzeren khong anh huong dang ké dén khéi lugng co
thé va cac co quan cia chudt, diéu nay c6 thé thy rang curzeren c6 doc tinh va tac dung
phu han ché trong co thé [263]. Ngoai ra, curzeren dugc phat hién c6 tac dung trc ché
su biéu hién cia GSTA4 mRNA va protein trong cac té bao u than kinh dém U251 va
U87, lién quan dén viéc diéu hoa giam sy tang sinh ciia cac té bao nay theo cach phu
thudc vao thoi gian va lidu luong. Sy xam lan va di cu cling bi tc ché va viéc diéu tri
bang curzeren c6 lién quan dén viéc gay ra apoptosis. Curzeren trc ché su kich hoat con
duong mTOR va sy biéu hién ciia metallicoproteinase 9, va nd twong quan véi mirc ting
4-hydroxynonenal. In vivo, curzeren dugc phat hién c6 tac dung e ché dang ké su phat
trién khéi u & chudt suy giam mién dich va kéo dai thoi gian sdng sot cta chudt suy
giam mién dich mang khéi u [264].

Mot thanh phan chinh khéc ¢6 trong tinh dau 14 1a 1,8-cineol ciing da duoc ching
minh 13 chat chéng ung thu tiém ning chdng lai ung thu bach cau, da, miéng, dai trang,
v, gan va budng trimg in vitro va in vivo. Cac hoat dong chéng ung thu cha yéu 1a do
su kich hoat qua trinh apoptosis ctia té bao ung thu thong qua con duong truyén tin hiéu
protein p53 tc ché khdi u. 1,8-Cineol da dugc chimg minh 13 giy ra apoptosis va bat giir
pha G2/M ctia té bao ung thu biéu md da bang cach diéu hoa ting sy bicu hién cua
protein p53, trong khi d6 hau nhu khong c6 tac dung ddi véi té bao simg binh thuong.
Hon nira, 1,8-cineol lam cham ty 1¢ méac ung thu da va giam céc ndt khdi u bﬁng cach
ngan chan su biéu hién cua thy thé aryl hydrocarbon (AhR). Trong diéu tri t& bao ung
thu biéu mé biéu bi miéng & nguoi, 1,8-cineol gy ra apoptosis khong chi thong qua

stress ty thé ma con ca con dudng phu thudc caspase va con dudng qua trung gian
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MAPK. Ngoai ra, 1,8-cineol ciing co thé giy ra apoptosis thong qua kich hoat p38
MAPK va Akt, ddn dén caspase-3 va poly ADPribose polymerase (PARP) bi phan cit
trong ung thu dai truc trang ¢ ngudi. Gan ddy, Rodenak-kladniew va cong sy di ching
minh ring, 1,8-cineol ¢ thé diéu hoa con duong AMPK, Akt/mTOR dé thic day qua
trinh bat gitt GO/G1 va sy 130 hoa cia té bao ung thu biéu mo té bao gan [265].

Nhu vy c6 thé thiy, cac thanh phan chinh déng vai trd quan trong lién quan dén
tac dung ciia tinh dau. Tuy nhién, tinh dau 14 mot hdn hop chira nhiéu thanh phan. Do
d6, tac dung cua tinh dau 1a sy tong hop cua cac thanh phan cu thanh. Do dé, cac thanh
phan c6 thé tac dung hiép dong/ trong hd hay ddi nghich nhau, tir d6, tao ra tac dung
tong hop cua tinh dau.

4.3.2. Vé két qua danh gia hoat tinh giy doc té bao ung thw in vitro cia cao chiét va
chat tinh khiét

Ngoai tinh dau, cic cao chiét tir than ré va phan trén mat dat ciia Nghé dang cling
dugc danh gia hoat tinh khang ung thu in vitro. Cao chiét toan phan EtOH 70% (RT) va
cic cao phan doan cia cao toan phan (cao n-hexan - RH, EtOAc - RE va cao nudc -
RW) duoc sang loc hoat tinh gay doc té bao ung thu in vitro trén 8 dong té bao (A549,
MCF-7, HepG2, MDA-MB-231, K562, HT-29, MB49 va JB6-C141) bang phuong phap
MTT. Céc tht nghiém nay duoc tién hanh tai Khoa Vi sinh hoc, Mién dich hoc va
Glycobiology, Vién Xét nghiém Y khoa, Pai hoc Lund, Thuy Pién. Két qua cho thiy
cao n-hexan than ré Nghé dang (RH) thé hién hoat tinh manh nhat trén tit ca cac dong
té bao thir nghiém véi ICso 5,43 - 11,96 pg/mL. Cac cao EtOAc (RE, 1Cs0 7,61 - 11,96
Hg/mL) va cao nude (RW, ICs0 7,53 - 11,88 pg/mL) ciing thé hién hoat tinh manh va
gan tuong dwong nhau nhung yéu hon so v6i cao RH. Do d6, ludn 4n di lya chon cao
RH dé tién hanh phan 1ap va xac dinh cu tric cling nhu nghién ctru thanh phan d& bay
hoi bang phuong phap GC-MS. Bén canh d6, cao RE va RW ciing da dugc nghién ctru
vé thanh phan hoa hoc. Tuy nhién, két qua thu duoc kha khiém tén, do tinh chét dic thu
ctia nhom chét chinh trong Nghé déng.

Ngoai than ré 12 bd phan sir dung chinh cta chi Curcuma, luan 4n ciing tién hanh
mo rong nghién ctru phan trén mat dat (than gia va 1) cua Nghé dang. Do dé, twong tu
nhu tinh dau, d6i véi cac cao chiét phén trén mat dat, cac nghién ctru vé sang loc hoat
tinh gay doc té bao ung thu in vitro dugc thuc hién tai Phong Thir nghiém Sinh hoc,

Vién Cong nghé Sinh hoc, Vién Han 1am Khoa hoc va Céng nghé Viét Nam béng
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phuong phap MTT va SRB trén 7 dong té bao: A549, MCF-7, HepG2, MDA-MB-231,
K562, HT-29 va HL-60. Két qua cho thiy phan trén mit dat thé hién hoat tinh yéu hon
rat nhiéu so v&i than r&. Trong s6 cac cao chiét, cao n-hexan (APH) thé hién hoat tinh
manh hon cao APE va APW trén tit ca cac dong té bao duoc thir nghiém (ICso 49,76 -
86,30 ug/mL), do d6, luan 4an ciing lya chon cao APH dé nghién ctru thanh phan héa
hoc (bao gdm chiét tach, phan 14p va phén tich thanh phan dé bay hoi bang GC-MS).
Cao EtOAC (APE) thé hién tac dung yéu trén dong HepG2 (ICso 78,94 + 4,13 pg/mL)
va HT-29 (ICs0 76,75 + 4,95 ug/mL). Cao nuéc (APW) chua thé hién hoat tinh trén cac
dong té bao & cac lidu thir nghiém (ICso > 100 pg/mL). Do d6, luan 4n chi tién hanh
nghién ctru phan 1ap cac hop chét tir cao APH. Két qua phan lap va GC-MS ciing cho
thay phan trén mat dat c6 it 16p chat hon, ngoai ra chlorophyll ciing chiém phan 16n, do
d6, co thé giai thich vi sao hoat tinh ¢ phan nay yéu hon nhiéu so véi than r& va viéc sir
dung than ré lam bd phan dung cta céc loai thudc chi Curcuma.

Tir cac phan doan c6 hoat tinh tiém ning ciia Nghé ding (RH, RE va APH) da
phan 1ap duoc 14 hop chat. Trong d6, curdion 14 thanh phan chinh chiém ham lugng cao
nhat va di dugc nghién ctru nhidu vé tac dung khang ung thu (nhu di ban luan & céc
phan trén), do d6, luan 4n tién hanh danh gia hoat tinh gy doc té bao ung thu in vitro
ctia mot s6 terpenoid (R1-R9, R11 va R12) trén 5 dong té bao: A549, MCF-7, HepG2,
MDA-MB-231 va HL-60 bang phuong phap MTT. Céc thtr nghiém nay ciing duoc thuc
hién tai Khoa Vi sinh hoc, Mién dich hoc va Glycobiology, Vién Xét nghiém Y khoa,
bai hoc Lund, Thuy Dién. Két qua cho théy cac hop cht thé hién hoat tinh trén cac
dong té bao khac nhau & cac muc do khac nhau (ICso 3,13 - 30,10 pM). Bén canh do, tat
ca cac chat déu thé hién tic dung manh nhét trén dong té bao A549 (ICso 3,13 - 13,54
UM). Ngoai ra, cac hop chat R2, R8 va R11 thé hién tic dung manh hon trén ca nim
dong té bao ung thu, véi gia tri ICsp 1an luot 1a 3,64 - 11,91 puM, 7,22 - 12,03 uM va
3,13 - 10,98 pM. Cac hop chat R1, R3 va R4 thé hién gié tri ICso trong khoang 3,81 -
18,35 uM, trong khi cac hop chit R5 - R7, R9 va R12 thé hién tac dung yéu hon (ICso
5,57 - 30,10 uM). Tir cac két qua sang loc trén cac dong té bao ung thu khac nhau, luan
an da lya chon mot sb hop chét tiém nang (R2, R8 va R11) dé nghién ctru trén sy biéu
hién ctia mot s6 protein lién quan dén ung thu trén dong té bao A549.

Ngoai cac nghién ctru vé tic dung chdng viém va lam lanh vét thuong ctia Nghé

dang [5], [142], hién nay chua c6 nghién ctru vé hoat tinh khang ung thu cua loai nay.
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Tuy nhién, cac nghién ctru khang ung thu cua céc loai thudc chi Curcuma da dugc bao
c4o (muc 1.1.3.1). 2 nhom chat chinh thé hién hoat tinh khang ung thu tiém ning cia
cac loai thudc chi Curcuma la curcuminoid va terpenoid. Curcumin chiém ham luong
16n trong nhém curcuminoid. Hop chit nay cho thiy cac dic tinh chdng ung thu trén cac
loai ung thu khac nhau va cac co ché hoat dong co ban bao gdm e ché sy ting sinh té
bao, ngin chin su xam 14n va di cu, thuc diy qua trinh apoptosis cua té bao, gy ra tu
thue bao, giam té bao gdc ung thu, ting san xuat cac gbc oxy hoa hoat dong, giam viém,
kich hoat ferroptosis, diéu hoa hé vi sinh vat duodng rudt va li¢u phap bo tro. Ngoai ra,
tac dung chdng ung thu ciia curcumin dd duoc chimg minh trong cac thir nghiém 1am
sang [266]. Tuy nhién, trong nghién ciru nay, luan 4n chua phat hién thay su c6 mit ca
curcuminoid trong Nghé dang, ma chu yéu 1 sy c¢6 mat cia cc terpenoid. Hién nay,
mot s6 nghién ctru d3 tap trung vao cac phéan tir ¢6 hoat tinh sinh hoc khéac caa Curcuma,
dugc goi la non-curcuminod (khong chira curcuminoid), cling cé tdc dung manh nhu
curcuminoid. Mot s6 chat khong phai curcuminoid chinh nhu bisacuron, elemen,
turmeron, furanodien, germanacron, curcumol, calebin A, curdion,... d& dugc nghién
ciru va hoat dong chong ung thu ciia cac hop chat nay co thé so sanh duoc véi
curcuminoid. Su thay doi trong cac dudng truyén tin hiéu khac nhau nhu NF-xB, TNF
va e ché cac enzym nhu COX-2, protein kinase, cytokin va cac yéu t6 phién ma MMP
cling nhu ngin chin sy ting sinh té bao ung thu ¢ cac giai doan khac nhau cua chu ky
té bao nhu G1, G2, M, S dé gay ra apoptosis, c6 thé so sanh voi co ché chdng ung thu
ctia curcuminoid. Hon nita, cac nghién ctru 1ap ghép phan tir ciia elemen, germanacron,
cyclocurcumin cho thay cac hop chat nay nhu mot tac nhan chdng ung thu tiém niang
chdng lai cac bénh ung thu khac nhau. Nhitng diém twong dong vé cau tric va co ché
hoat dong nay ching minh rang cic chat khong phai curcuminoid ¢ tac dung tuwong
duong va c6 hiéu qua cao nhu curcuminoid va cé thé duge st dung don doc hodc két
hop vaéi nhau [102], [267].

Céc két qua vé hoa hoc cho thdy Nghé dang c6 chira thanh phan chinh 14 terpenoid
(sesquiternoid va diterpenoid). Mot sd cac thanh phan chinh trong cao chiét Nghé ding
da dugc nghién ctru vé hoat tinh khang ung thu. Trong s6 d6, curdion 13 thanh phan
chiém ham luong cao nhat da duoc nghién ctru sau vé co ché khang ung thu (da duoc
ban luan ¢ phan tinh dau). Do d6, ludn an khong tién hanh nghién ctru hoat tinh khang

ung thu cua hop chat nay. Ngoai ra, curcumenol ciing thé hién hoat tinh chong ung thu
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tiém nang: Uuc ché té bao khéi u v, té bao khdi u tiéu hoa, té bao ung thu gan, té bao
ung thu ¢6 tir cung va té bao ung thu phdi. Trong ung thw ¢d tir cung, curcumenol c6 thé
trc ché biéu hién YWHAG va 1am giam sy ting sinh, xAm 14n cta té bao ung thu co tir
cung ciing nhu biéu hién MMP2 va MMP9 khi két hop véi cisplatin; su két hop thudce
néu trén dan dén ting apoptosis. Trong ung thu gan, su két hop cia curcumenol va
laminarin c6 thé rc ché sy ting sinh, di cu va xam 1an cua té bao ung thu gan & ngudi
HepG2. Trong bénh ung thu phdi, curcumenol c6 thé ngan chin sy ting sinh té bao va
gay chét t& bao & té bao ung thu phdi. Ferroptosis 1a co ché ma curcumenol gay chét té
bao ung thu phdi; truc IncRNA H19/miR-19b-3p/FTH1 dugc cho 13 rat quan trong cho
qua trinh nay. Trong bénh ung thu da day, curcumenol d4 ching minh kha ning trc ché
su ting sinh t& bao ung thu da day phu thudc vao lidu lugng. Trong bénh ung thu vu,
curcumenol cho thiy tac dung chong ting sinh dang ké dbi véi cac té bao MCF-7, c6
thé gay chét té bao theo chuong trinh [268]. Tac dung chéng ung thu in vitro va in vivo
ctia curcumenol dugc trinh bay chi tiét trong Phu luc 2.8. Bén canh d6, curcumenon
cling thé hién hoat tinh gy doc té bao chong lai cac dong té bao ung thu véi ICso 12 8,97
uM (MCF-7) [269], 39,8 + 4,2 pg/mL (PC-3), 43,3 £ 6,2 pg/mL (HT-29) [66]. Pdi véi
dong MCF-7, curcumenon thé hién hoat tinh chéng tang sinh manh va dugc phat hi¢n
1a gay chét té bao theo chuong trinh [66]. Procurcumenol thé hién hoat tinh trén céc
dong té bao ung thu véi ICse 12,36 uM (DLD-1) [269], 16,1 * 2,2 pg/mL (MCF-7), 62,4
*+ 0,3 pg/mL (Ca Ski), 13,3 = 1,7 pg/mL (PC-3), 15,5 + 2,3 pg/mL (HT-29) [66]. (E)-
Labda-8(17),12-dien-15,16-dial ciing thé hién hoat tinh trén cac dong té bao ung thu voi
ICs0 = 14,5 £ 0,1 pg/mL (Ca Ski), 26,3 = 2,4 pg/mL (PC-3), 21,5 + 3,1 ug/mL (HT-29)
[66], 19,9 = 0,38 pg/mL (A549), 7,6 £ 0,23 ug/mL (HCT 116), 6,3 £ 0,26 pg/mL (HT-
29) [270], 96,05 uM (KB), 74,56 uM (MCF-7) va 36,93 uM (NCI-H187) [271]. Ngoai
ra, phytol [272], isoprocurcumenol [66], zerumin A [ICso = 22,3 £ 1,1 pg/mL (MCF-7),
21,9+ 1,6 pug/mL (PC-3), 17,4 + 2,0 pug/mL (HT-29) [66], 11,7 + 1,15 pg/mL (KB), 9,2
+ 0,62 pg/mL (A549), 14,2 + 0,06 pg/mL (Ca Ski), 9,3 £ 0,05 pg/mL (HCT 116), 14,9
+ 0,40 pg/mL (HT-29) [270]] ciing thé hién hoat tinh gy doc té bao.

Nhu vay, c6 thé thay, cac nghién ctru cta luan an cling phi hop va gan tuong
dong voi cac cong b lién quan dén cac hop chat trong Nghé dang. Ngoai ra, cac hop
chét chinh giit vai trd quan trong lién quan dén tac dung cua cao chiét. Tuy nhién, ciing

giong nhu tinh dau, cao chiét 1a hdn hop cac thanh phan phuc tap, do d6, cac hop chat
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c6 thé twong tac hop dong hay we ché 13n nhau. Vi vay can c6 thém cac nghién ciru sau
hon. Ngoai ra, c¢6 thé thdy, cac hop chat phan 1ap tir Nghé ding chua c6 nhiéu nghién
ctru vé hoat tinh gdy doc té bao ung thur in vitro noi riéng va hoat tinh khang ung thu néi
chung.

4.3.3. V& két qua nghién ciru trén mot sé dich phan tir ciia cac chat tiém ning

Céc két qua sang loc hoat tinh gy doc t& bao ung thu in vitro ciia cac hop chét
tinh khiét cho thay R2 (1Cso 3,64 - 11,91 uM), R8 (ICs07,22 - 12,03 uM) va R11 (ICso
3,13 - 10,98 uM) thé hién hoat tinh manh hon trén 5 dong té bao thir nghiém. Mit khac,
11 hop chét tir than r& déu thé hién hoat tinh manh nhat trén dong té bao ung thu phoi
A549 (ICso 3,13 - 13,54 uM). Do d6, 3 hop chat nay duoc danh gia tac dung trén biéu
hién cuia protein p53 trén dong té bao A549 ¢ nong do 1 uM. Pay 1a nong do ma céc té
bao A549 déu sdng sot trén 60%. Két qua cho thay R2 va R8 (1 uM) lam ting biéu hién
cua p53, trong d6, R8 cé xu hudng thé hién hoat tinh manh hon R2. Do d6, luan an da
nghién ctru tiép anh hudng ciia R8 dén sy biéu hién cuia cac protein (p53, p21, Bax, pp38
va pp38) theo ndng do6 (0,3 - 1 uM). Pay 1a cac protein tham gia vio cac con dudng lién
quan dén ung thu (muc 1.3.4). Do d6, viéc danh gia anh hudng cta chat tinh khiét lén
biéu hién cua cic protein nay trong dong té bao ung thu gop phan nghién ctru co ché tac
dung cta hop chéat d6. Két qua cho thiy R8 déu lam tang biéu hién cta p53 va p21 va
tac dung trén p53 ting theo néng do thir nghiém. Ngoai ra, R8 (1 uM) ciing 1am ting
biéu hién cta Bax dat y nghia thong ké (p < 0,05).

Trong céc thir nghiém nay, luan 4n khong str dung chimg dwong vi hau nhu khong
c6 d6i chimg duong ndo dap Gmg dugc toan bo cac marker nay. Mot s6 nghién ctru trén
thé gi6i cling khong sir dung ching duong trong cac nghién ctru nay [273], [274].
4.3.4. Vé két qua mb phéng twong tac phan tir nghién ciru moi twong quan cau tric
va hoat tinh khang ung thw ciia hop chat tiém ning

Mic du cac thy thé HER 14 nhitng co quan diéu chinh quan trong d6i véi cac qua
trinh té bao binh thudng, nhung sy rdi loan diéu hoa ctia chung s& dan dén viéc khuéch
dai gen, biéu hién quéa muc protein va’hodc kich hoat cac dot bién, din dén su phat trién
ctia bénh ung thu. Trong sd cac thanh vién ho HER, EGFR va HER2 thudng biéu hién
quéa muc & nhiéu loai ung thu khac nhau va hién 1a myc tiéu cta nhiéu loai thude duoc
FDA Hoa Ky phé chuan, vi duy, thudc trc ché tyrosin kinase (TKIs) va khang thé don
dong nham muc tiéu ectodomain (mAbs) [171]. Do d6, muc tiéu EGFR va HER2 di
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dugc chon dé nghién ciru mé phong lap ghép phan tir &é nghién ctru méi tuong quan cu
tric hoat tinh khang ung thu cuia hop chit R8 (aerugidiol). Két qua cho thiy R8 thé hién
kha ning lién két manh voi diém docking 1an luot 1a -7,209 (d6i v6i dich EGFR, gan
v6i chimg duong erlotinib, A = -7,500 kcal/mol) va -8,613 kcal/mol (d6i v6i dich HER2)
va tuong tac phdi tir - acid amin gan giéng véi cac chimg duong trén cac dich EGFR va
HER?2.

Céc protein p53, p21, EGFR va HER2 ¢0 vai tro quan trong va tuong tac phirc
tap trong qua trinh phat trién ung thu. EGFR thudng biéu hién qua mic trong té bao ung
thu. N6 kich hoat cac tin hiéu thong qua cc protein mang va Src, diéu nay lam ting
hoat dong ctia Akt, mot protein quan trong trong viéc kiém soét sy tang sinh va sbng sot
clia té bao. Akt khong chi hd trg sy phat trién cia té bao ma con twong tac véi MDM2,
mot protein tre ché p53. Khi MDM2 duoc 6n dinh, nd tic ché p53, lam giam kha nang
clia p53 trong viéc kich hoat apoptosis va ngin chin sy song sot cua té bao ung thu
[275], [276]. HER2 ciing thuong dugc biéu hién qua mirc trong cac té bao ung thu dic
biét 12 ung thu va va lién quan dén su ting sinh cua té bao. HER2 hoat dong cung véi
EGFR va Akt, 1am giam hoat dong ciia p53 va gay kho khin trong viéc kiém soat sy
ting truong cia té bao ung thu. CSN6, mot protein khac, trong tac va 6n dinh MDM2.
Su 6n dinh nay giup giam hoat dong ctia p53. HER2 va Akt c6 thé lam ting mirc d cua
CSNG6, tir d6 1am giam biéu hién cua p53 va giup té bao ung thu ton tai va phat trién
[277]. p21 12 mot protein quan trong khac, c6 vai trd trong viéc ngan chin chu ky té bao
va diéu hoa qua trinh apoptosis, dac biét khi ADN bi ton thuong. p21 hoat dong ca khi
c6 mit va khong c6 mit p53, hd trg trong viée diéu hoa su séng sot cua té bao va phat
trién ung thu [166], [167], [168]. Nhu vay c6 thé thdy, EGFR va HER2 thuc dy sy ting
sinh té bao ung thu bang cach lam suy yéu p53 thong qua Akt va MDM2. CSN6 ciing
g6p phan vao qua trinh nay bang cach 6n dinh MDM2, 1am giam hiéu qua cta p53. Pong
thoi, p21 giup diéu hoa chu ky t& bao va qua trinh apoptosis, anh huong dén su phat
trién cia ung thu. Cac protein ndy déu lién quan dén sy séng sot va phat trién cua ung
thu hay qua trinh apoptosis. Trong nghién ctru nay, hop chit aerugidiol d3 duwgc danh
gi4 14 1am ting biéu hién cua p53 va p21, dong thoi hop chat niy ciing thé hién kha ning
gan két manh véi cac dich EGFR va HER2. Piéu d6 cho thay tiém ning cia aerugidiol
trong diéu trj ung thu. Tuy nhién, ung thu 13 qua trinh phic tap, do d6 can c6 cac nghién

ctru sdu hon dé 1am séng t6 vé con duong khang ung thu ciia hop chét nay.
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* Vé phuwong phap nghién ciru hoat tinh khang ung thw

Dbi voi phuong phap sang loc hoat tinh gay dc té bao ung thu in vitro, luan 4n
str dung hai phuong phap khac nhau (MTT va SRB), mdi phuong phap di kém véi chimg
duong, thoi gian 1 va day néng do thir nghiém riéng, thyc hién tai hai phong thi nghiém
khac nhau. Nguyén nhén 1 do luin 4n nim trong dé tai Nghi dinh thu Viét Nam - Han
Quéc, phdi hop voi Phong thi nghiém ctia Pai hoc Lund, Thuy Dién, dé danh gia hoat
tinh khang ung thu in vitro cia mau dugc liéu. Nghién ctru tai Thuy Dién tip trung vao
phan than r&, bd phan sir dung chinh cia cac loai Curcuma, véi phuong phap MTT,
chtng duong 13 doxorubicin va diy néng do 50, 30, 10, 3 va 1 pg/mL, thoi gian & miu
13 48 gio. O phan trude (muc 4.1), cling da thao luin vé 1y do mo rong nghién ctru trén
tinh diu va cao chiét phén trén mat dat. Vi vay, luan an tiép tuc danh gia tac dung cua
cac mau nay tai Vién Cong nghé Sinh hoc, st dung phuong phap SRB cho dong té bao
don 16p va MTT cho dong té bao hdn dich, véi ching duong 1 elipticin. Dai nong do
va thoi gian 1 mau ciing thay d6i do su khac biét vé hoat tinh ctia cac mau, trong d6 mau
than ré c6 hoat tinh manh hon do di c6 sy sang loc ban dau trén cao toan phﬁn, nén dai
néng dd hep hon so véi cac mau phﬁn trén mat dat. Su khac biét vé mot sb dong té bao
str dung gitra hai phan ciing xuét phat tir diéu kién sén co cua timg phong thi nghiém. Vi
vay, viéc so sanh tac dung cua céac cao chiét tir hai bo phan than 1é va phén trén mat dat
khi str dung hai phuong phap khac nhau ciing chi mang tinh chét tuong ddi.

Bén canh d6, luan an cling tap trung nghién ctru trén mo hinh in vitro theo dinh
huéng cua dé tai Nghi dinh thu. Pong thoi, phwong phap in silico ciing dugc ap dung
dé cung cap thém mat s6 két qua vé hoat tinh ctia cac hop chét tiém niang. Pay 1a nhiing
phuong phap sang loc ban dau, giup tiét kiém thoi gian va chi phi trong viéc phat trién
thudc, nhung ciing ¢ nhirng han ché nhét dinh. Viéc sir dung cac phwong phép nay, du
hitu ich, vin c6 mot s6 han ché d6i v6i luan an. Tuy nhién, vi Nghé déng 1a ddi tuong
chua dugc nghién ctru nhiéu, cac dir liéu thu duoc tir phuong phap niy s& gop phan dinh
huéng cac nghién ctru trong twong lai vé loai nay.

Nhu vay, cac két qua ctia luan 4n vé thanh phan hoéa hoc va hoat tinh khang ung
thu in vitro cia Nghé déng déu 1a nhiing cong bd dau tién vé loai nay. Du két qua con
han ché, chu yéu do dic tinh cta loai Curcuma chtra nhiéu hop chat dé bay hoi va nhay
cam véi nhiét do cling nhu diéu kién méi trudng, nhung nhitng phat hién nay da gop
phan cung cip co sé khoa hoc quan trong, dinh huéng cho cac nghién ctru va tng dung

tiém ning cua loai C. zedoaroides trong tuong lai.
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KET LUAN VA KIEN NGHI
KET LUAN
Luén an da thuc hién day du 2 muc tiéu nghién ctu. Cac két qua caa luan an déu
dugc cong bd lan dau tién trong loai Nghé dang (C. zedoaroides):

1. Vé thanh phan hoa hoc

+ Di x4c dinh ham lwong va cac thanh phan chinh ¢ trong tinh dau cuaa than ré (EOR),
than gia (EOPS) va 14 (EOL) cay Nghé déng:

— Tinh dau than ré (0,84%) c6 46 thanh phan trong d6 sesquiterpen oxy hda 13 nhom
chinh. Céc thanh phan c¢6 ham luong > 4% bao gém curdion, widdrol va trans--
elemenon.

— Tinh dau 14 (0,38%) chira 48 thanh phan trong d6 chi yéu la sesquiterpen oxy
hda. Cac thanh phén ¢6 ham luong > 4% bao gém curdion, 1,8-cineol, camphor,
trans-S-elemenon, (E)-S-farnesen epoxid va curzeren.

— Tinh dau than gia (0,10%) c6 47 thanh phan, chi yéu la sesquiterpen oxy hoa.
Céc thanh phan > 5% gom curzeren, trans-s-elemenon, curdion, g-elemen, (E)-
p-farnesen epoxid va humulen.

+ Da phan lap va xac dinh dugc cau tric cia 14 hop chat tir Nghé dang, bao gom:
Phaeocaulisin E (R1), (1R,4S,5S,10R)-zedoarondiol (R2), (1S,4S,5S,10R)-
zedoarondiol  (R3), isoprocurcumenol (R4), neoprocurcumenol (R5),
procurcumenol (R6), 1-epi-procurcumenol (R7), aerugidiol (R8), curcumenol (R9),
curcumenon (R10), curcuminol E (R11), zerumin A (R12), curdion (AP1) va f-
sitosterol (AP2).

+ P xac dinh dugc cac thanh phan bay hoi trong cao n-hexan than ré (RH) va phan
trén mat dat (APH) cia Nghé dang:

— Ddi véi cao RH: Pi xac dinh 16 thanh phan, trong d6, curdion, ambrial,
curcumenon, procurcumenol va (E)-labda-8(17),12-dien-15,16-dial c6 ham
lugng cao.

— Dbi voi cao APH: Pi xac dinh duoc 11 thanh phan, trong d6 curcudion va
curcumenon chiém ham luong Ion.

+ Ham luong (1R,4S,5S,10R)-zedoarondiol trong mau Nghé ding khao sat dao dong
tir 0,017 — 0,071% va ham lugng curdion dat trong khoang tir 0,322 — 0,502%.
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2. V& hoat tinh khang ung thu

+

Tinh dau than r& (EOR, ICso: 23,14 - 83,67 pg/mL) va tinh dau 1a (EOL, ICso: 43,88
- 81,32 pg/mL) thé hién hoat tinh gay doc té bao ung thu in vitro yéu.

Cao n-hexan than ré Nghé dang (RH, ICso: 5,43 - 11,96 pg/mL) thé hién hoat tinh
gay doc té bao ung thu in vitro manh nhat, trong khi, céc cao EtOAc (RE, ICso: 7,61
- 11,96 pg/mL) va cao nude (RW, I1Cso: 7,53 - 11,88 pg/mL) thé hién hoat tinh gan
turong duong nhau. Nguoc lai, cao n-hexan ciia phan trén mit dat (APH, ICso: 49,76
- 86,30 pg/mL) c6 hoat tinh yéu hon.

10 hop chat (R1-R9, R11 va R12) déu thé hién hoat tinh gdy doc t& bao in vitro
manh nhat trén dong té bao A549 (ICso: 3,13 - 13,54 uM). Ngoai ra, R2 (ICso: 3,64
- 11,91 pM), R8 (ICso: 7,22 - 12,03 uM) va R11 (ICso: 3,13 - 10,98 uM) thé hién
hoat tinh manh hon.

Hop chat R8 (aerugidiol, 0,3 - 1 uM) lam ting biéu hién cta cc protein p53 va p21.
Tac dung trén p53 ting theo nong do thir nghiém. Ngoai ra, hop chét nay ciing thé
hién ai lyc lién két manh trén ca EGFR (AG = -7,209 kcal/mol) va HER2 (AG = -
8,613 kcal/mol).

KIEN NGHI

+

Paénh gia anh hudng cua cac mau thir (tinh dau, cao chiét va chat tinh khiét) tir Nghé
dang 1én kha nang séng sot cia mot s6 dong té bao thuong.

Nghién ctu sau vé co ché chong ung thu (apoptosis) cia cac hop chét tiém ning (R2
va R8).

Nghién ciru tac dung chdng ung thu vi va phdi trén mé hinh ung thu thuc nghiém

ctia cao chiét tiém niang (RH).
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PHU LUC 1. CAC HQP CHAT TU MOQT SO LOAI THUQC CHI CURCUMA L.

Phu luc 1.1. Danh sach céc chat tir mét sé loai thugc chi Curcuma L. [21]

STT Tén chit B§ phin Loai
1 Citronllol FRh C. zedoaria
Ugp, Lf,
FgRF;L p G- longa
FRh C. wenyujin
FRh C. zedoaria
Lf, FRh C. amada
Rh C. aromatica
FI C. pierreana
FRh, Lf C. caesia
2 Linalool Lf C. inodora
FRh, Lf C. haritha
DRh, Lf C. leucorrhiza
FRh C. mangga
Lfl,?)S(Z[,FITh, C. harmandii
DRh C. angustifolia
FRh C. aeruginosa
FRh C. xanthorrhiza
Lf, FRh, FI = C. longa
DRh, FR  C. zedoaria
FRh C. amada
FRh C. oligantha
Lf C. caesia
FRh, Lf C. inodora
3 Myrcen FRh, Lf C. haritha
DRh, Lf C. leucorrhiza
FRh C. mangga
L, St, Rh, C. harmandii
Rx
FRh C. aeruginosa
FRh C. xanthorrhiza
4 Nerol FRh C. zedoar_ia _
DRh C. angustifolia
Lf, FI C. longa
FRh C. zedoaria
FRh C. amada
. FRh C. caesia
5 (E)-p-Ocimen ERh C. mangga
Rh C. harmandii
FRh C. aeruginosa
DRh, Lf C. leucorrhiza
FRh C. zedoaria
FRh C. amada
. Lf, FI, FRh ' C. sylvatica
6 (2)-f-Ocimen ERh C. mangoa
Rh C. harmandii
Rh C. aeruginosa
7 3,7-Dimethyl-1,7-octadien Lf C. aromatica
8 trans-Dihydroocimen Rh C. amada
9 cis-Dihydroocimen Rh C. amada
10 (E)-Tageton Lf C. aeruginosa
11 Lavandulol FRh C. amada
FRh C. amada
12 Neral FRh C. inodora
FRh C. mangga
13 Dihydromyrcenol Rh C. amada




STT Tén chit B§ phin Loai
FRh C. inodora
14 Geranial FRh C. mangga
DRh C. angustifolia
. Rh C. amada
15 Linalyl acetat ERN C. mangga
16 Geranyl acetat FI C. longa
17 Citronllal FRh C. amada
FRh C. inodora
18 Myrcenol ERN C. mangga
19 Linalyl 2-methyl butyrat FRh C. longa
20 S-Terpineol FRh C. amada
FI C. pierreana
. . DRh, Lf ' C. leucorrhiza
21 trans-Linalool oxid Fi ¢ harmandii
DRh C. angustifolia
22 Elsholtzia keton Pt C. aromatica
23 Perillen DRh, FRh : C. amada
FRh C. mangga
Lf, FRh, FI . C. longa
FRh C. zedoaria
FRh C. amada
Lf C. aromatica
rA & .
neilgherrensis
FRh C. oligantha
FI C. pierreana
24 p-Cymen FRh C. sichuanensis
FRh C. caesia
FRh C. inodora
DRh, Lf C. leucorrhiza
FRh C. mangga
Lf, St, Rh | C. harmandii
DRh C. angustifolia
Lf C. aeruginosa
LT, Fl, C. longa
DRh, FRh '
FRh C. zedoaria
FRh C. amada
25 p-Cymen-8-ol Rh, Lf C. aromatica
Fl C. pierreana
FRh C. sichuanensis
FRh C. inodora
DRh C. angustifolia
Lf C. longa
26 Carvacrol Lf, Rh C. aromatica
DRh C. angustifolia
27 m-Cymen-8-ol Fl C. pierreana
. Rh C. amada
28 Cuminyl alcohol Rh C aromatica
Lf, FRh C. longa
29 Thymol FRh C. amada
DRh C. angustifolia
Lf, FRh C. longa
FRh C. zedoaria
30 a-Terpinolen FRh C. amada
FRh C. sichuanensis
Uk C. xanthorrhiza
31 o-Terpinen FRh C. longa




STT Tén chit B§ phin Loai
Rh C. zedoaria
Lf, FRh, FI . C. amada
FRh C. mangga
32 S-Terpinen Rh C. heyneana
Lf, FI C. longa
FRh C. zedoaria
FRh C. amada
Rh C. heyneana
. FRh C. inodora
33 pTerpinen Lt C. haritha
DRh, Lf C. leucorrhiza
DRh C. mangga
Lf, St C. harmandii
FRh C. aeruginosa
Lf, FRh, Fl, C. longa
DRh '
FRh C. zedoaria
FRh C. ochrorhiza
. . FRh C. caesia
34 Terpinolen (J-terpinen) ERh C inodora
FRh C. mangga
Lf, St C. harmandii
Lf, FRh C. aeruginosa
Rh C. comosa
DRh C. longa
35 J-Sabinen FRh C. zedoaria
FRh C. amada
FRh C. longa
FRh C. zedoaria
36 S-Phellandren DRh, FRh : C. amada
FRh C. oligantha
Uk C. xanthorrhiza
FRh, Lf C. longa
FRh C. zedoaria
DRh, FRh ' C. amada
FRh C. oligantha
FR C. caesia
Lf C. inodora
37 Terpinen-4-ol FRh, Lf C. haritha
DRh, Lf C. leucorrhiza
FRh C. mangga
Lf, St, Rh, C. harmandii
Rx
FRh C. aeruginosa
FRh C. xanthorrhiza
38 Carvomenthen FRh C. amada
Lf C. longa
39 5-Hydroxy-p-menth-6-en-2-on DRA C. angustifolia
40 8-Hydroxy-p-meth-1-en-3-on FRh C. aromatica
41 1-(2-Hydroxy-2-propanyl)-4-methyl-3-cyclohexen-1-ol DRh C. comosa
42 g;}Hydroxy-3-(1-hydroxy-l-methylethyl)-6-methy|-2-cyc|ohexen-1- DRh C. comosa
- Lf C. longa
43 Piperiton DRh C. angustifolia
44 trans-p-Menth-2-en-1-ol DRh C. angustifolia
45 p-Menth-1,8-dien-9-ol FRh C. amada
FRh C. longa
46 Carvon Fl C. pierreana
Rh C. heyneana




STT Tén chit B§ phin Loai
FRh, Lf C. inodora
FRh C. haritha
Lf, St C. harmandii
FRh C. aeruginosa
FRh C. xanthorrhiza
47 p-Menth-2-en-1,8-diol DRh C. wenyujin
48 p-Menth-1,3,8-trien Lf, FI C. longa
Lf, FRh, Fl ' C.longa
DRh, FRh  C. zedoaria
DRh, FRh  C. amada
Rh, Lf C. aromatica
FI C. pierreana
FRh C. sichuanensis
Lf C. caesia
. FRh, Lf C. inodora
49| e-Terpineol FRh, Lf | C. haritha
DRh, Lf C. leucorrhiza
FRh C. mangga
Lf, St, Rh, C. harmandii
Rx
DRh C. angustifolia
FRh C. aeruginosa
FRh C. xanthorrhiza
Lf, Ugp,
FRh,glfI C. longa
FRh C. wenyujin
FRh C. zedoaria
DRh, FRh  C. amada
Lf C. aromatica
FI C. pierreana
FRh C. sichuanensis
. Lf C. caesia
50 Limonen FRh C. inodora
FRh, Lf C. haritha
DRh, Lf C. leucorrhiza
FRh C. mangga
Lf, St, Rh, C. harmandii
Rx
UGp C. kwangsiensis
FRh C. aeruginosa
FRh C. xanthorrhiza
. Lf C. longa
51 cis-Carvotanacetol DRh C. anqustifolia
Lf C. aromatica
. FRh C. inodora
52 cis-Carveol ERh C haritha
Lf C. aeruginosa
Fl C. pierreana
53 trans-Carveol ERN ¢ inodora
54 p-Menth-1-en-9-ol FRh C. amada
55 p-Menth-1(7)-en-2-on Lf C. aromatica
56 Menthon FRh C. caesia
57 Isomenthon FRh C. caesia
Rh C. zedoaria
Fl C. pierreana
L . DRh, Lf C. leucorrhiza
58 cis-Linalool oxid = C harmandii
DRh C. angustifolia
DRh C. aeruginosa




STT Tén chit B§ phin Loai
59 Pulegon Fl C. aeruginosa
60 Menthol Fl C. harmandii
61 a-Terpineol acetat S;u g ?nrgigga
62 p-Menth-4-en-9-ol FRh C. amada
63 Acid 2-(2,5-dihydroxy-4-methylcyclohex-3-enyl)propanoic Rh C. longa
64 Comososid DRh C. comosa
65 Comosoxid A DRh C. comosa
66 Comosoxid B DRh C. comosa
FRh, Lf, FI = C. longa
67 a-Phellandren Rh C. zedoaria
FRh C. mangga
UGp, FRh  C.longa
St, Lf C. wenyujin
Lf, FRh C. zedoaria
FRh, DRh, | C.amada
Lf
Lf C. aromatica
FRh C. ochrorhiza
Rh, DRh C. alismatifolia
FI, FRh C. pierreana
68 Borneol FRh C. sichuanensis
FRh C. caesia
FRh, Lf C. haritha
DRh, Lf C. leucorrhiza
FRh C. mangga
Lf, St, Rh, C. harmandii
Rx
Ugp C. kwangsiensis
FRh C. aeruginosa
FRh C. xanthorrhiza
FRh C. amada
FI C. pierreana
FRh C. sichuanensis
69 Bornyl acetat Uk C cacsia
FRh C. haritha
DRh C. leucorrhiza
UGp C. longa
FRh C. zedoaria
DRh, Lf C. amada
Rh, Lf, Pt | C. aromatica
FRh C. ochrorhiza
Fl C. pierreana
FRh C. sichuanensis
FRh, Lf C. inodora
70 Isoborneol FRh, Lf C. haritha
DRh, Lf C. leucorrhiza
Lf, St, Rh, C. harmandii
Rx
Uk C. phaeocaulis
DRh C. angustifolia
Ugp C. kwangsiensis
FRh C. aeruginosa
FRh C. xanthorrhiza
Fl C. pierreana
71 Isobornyl acetat Uk C. phaeocaulis
DRh C. angustifolia
UGp C. longa
2 Camphor FRh C. wenyujin
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DRh, FRh ' C. zedoaria
Lf, FRh C. amada
Lf, Rh, Pt  C. aromatica
FRh C. ochrorhiza
FI, FRh C. pierreana
FRh C. sichuanensis
FRh, Lf C. caesia
FRh, Lf C. inodora
FRh, Lf C. haritha
DRh, Lf C. leucorrhiza
FRh C. mangga
Rhl‘_fF\j);tFl’ C. harmandii
Uk C. phaeocaulis
FRh, DRh ' C. angustifolia
Ugp C. kwangsiensis
FRh C. aeruginosa
FRh C. xanthorrhiza
FRh C. zedoaria
Lf C. amada
FRh, Lf C. haritha
73 Camphen hydrat RERRh’ Lf C. leucorrhiza
, Rx, Lf, ..
St C. harmandii
DRh C. angustifolia
FRh C. xanthorrhiza
FI C. pierreana
FRh C. caesia
74 a-Fenchol ERh C. mangga
Lf C. aeruginosa
75 a-Fenchyl acetat FFRIh g gleersrizana
Lf, FI C. longa
76 | a-Fenchen FRh C. sylvatica
77 Fenchon FI C. pierreana
78 car-3-en FRh C. amada
Lf, FI, FRh ' C. longa
79 S-3-Caren FRh C. zedoaria
Lf C. aromatica
80 0-2-Caren (car-2-en) Lf, FI C. longa
81 a-Thujon Lf C. aeruginosa
82 S-Thujon Lf, St C. harmandii
Lf C. longa
Rh C. zedoaria
FI C. pierreana
. FRh C. haritha
83 a-Thujen DRh, Lf | C. leucorrhiza
FRh C. mangga
FRh C. aeruginosa
FRh C. xanthorrhiza
Lf, ElquRh, C. longa
FI C. pierreana
. FRh, Lf C. haritha
84 Sabinen DRh, Lf C. leucorrhiza
Lf, St, Rh, C. harmandii
Rx
FRh C. aeruginosa
85 trans-Sabinol FRh C. amada
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86 cis-Sabinol Lf C. longa
Rh C. zedoaria
87 cis-Sabinen hydrat FRh C. amada
Lf C. leucorrhiza
. Lf C. leucorrhiza
88 trans-Sabinen hydrat ERR ¢ mangga
. Lf, FR C. amada
89 trans-Sabinyl acetat DR C. angustifolia
Lf, FRh C. longa
DRh, FRh ' C. zedoaria
DRh, FRh ' C. amada
Lf, Rh, Pt  C. aromatica
FRh C. sylvatica
FRh C. oligantha
FI C. pierreana
FRh C. sichuanensis
FRh C. caesia
90 Camphen FRh C. inodora
FRh, Lf C. haritha
DRh, Lf C. leucorrhiza
FRh C. mangga
Lf, St, Rh, C. harmandii
Rx
DRh C. angustifolia
Ugp C. kwangsiensis
FRh C. aeruginosa
FRh C. xanthorrhiza
91 (1S,2S,4R)-2-Hydroxy-1,8-cineol s-D-glucopyranosid DRh C. comosa
Lf C. longa
Lf C. amada
92 Myrtenol FRh C. sichuanensis
FRh C. mangga
St, Rh C. harmandii
Lf, FRh, FI, C. longa
DRh )
FRh C. wenyujin
Lf, DRh C. zedoaria
Rh C. amada
Lf, Rh, Pt  C. aromatica
C.
Lt cochinchinensis
St, Lf C.elata
FI, FRh C. pierreana
Rh C. heyneana
93 1,8-Cineol Rh, Lf C. caesia
FRh, Lf C. inodora
FRh, Lf C. haritha
DRh, Lf C. leucorrhiza
FRh C. mangga
LfI’Q)S(T’FITh' C. harmandii
DRh C. angustifolia
Ugp C. kwangsiensis
Lf, FRh C. aeruginosa
Rh C. comosa
FRh C. xanthorrhiza
94 Dehydro-1,8-cineol DRh C. wenyujin
95 2-Oxabicyclo(3.2.1)octan-1,4-dimethyl-8-methylen Lf C. aromatica
96 1-Acetyl-7-methylenbicyclo(2.2.1)heptan Lf C. aromatica

Vil
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97 Wenyujinin L DRh C. wenyujin
Lf, FRh, C. longa
Rx '
FRh C. wenyujin
FRh, DRh  C. zedoaria
Rh C. amada
Rh, Lf C. aromatica
Lf, St C. elata
FRh C. sylvatica
FI C. pierreana
FRh C. sichuanensis
98 o-Pinen Lf C. caesia
FRh C. inodora
FRh C. haritha
DRh, Lf C. leucorrhiza
FRh C. mangga
L, St, Rh, C. harmandii
Rx
Rh, DRh C. angustifolia
Rh, Rx C. kwangsiensis
Lf C. aeruginosa
FRh C. xanthorrhiza
Lf,FI,FRh, longa
DRh '
DRh C. zedoaria
FRh, DRh  C.amada
Rh, Lf C. aromatica
FRh C. oligantha
FI, FRh C. pierreana
FRh C. sichuanensis
. Lf C. caesia
99 | f-Pinen FRh,Lf  C.inodora
FRh, Lf C. haritha
DRh, Lf C. leucorrhiza
FRh C. mangga
L, St, Rh, C. harmandii
Rx
Rh, DRh  C. angustifolia
FRh C. aeruginosa
FRh C. xanthorrhiza
DRh, FRh ' C. longa
Fl C. pierreana
FRh C. mangga
100 Myrtenal Rh C. harmandii
DRh C. angustifolia
Fl C. aeruginosa
101 | cis-Verbenol Fl C. pierreana
102 | trans-Verbenol Fl % plerreana
Lf C. aeruginosa
Fl C. pierreana
. FRh C. sichuanensis
103 | trans-Pinocarveol ERN C. mangga
Lf C. aeruginosa
104 : S-Pinen oxid Lf C. aromatica
105 | (2E,62)-Farnesol Lf C. amada
Lf C. longa
106  (2Z,6E)-Farnesol FRh C. sylvatica
DRh C. angustifolia
107 | (2E,6E)-Farnesol DRh C. zedoaria
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FRh C. amada
FRh, Lf, FI = C.longa
DRh C. zedoaria
Lf C. aromatica
FI C. pierreana
108  (E)-p-Farnesen FRh, DRh ' C.inodora
FRh, LT C. mangga
Lf, St C. harmandii
DRh C. aeruginosa
DRh C. xanthorrhiza
109 | (2)-p-Farnasen FRh C. amada
110 | (Z,E)-a-Farnesen FRh C. caesia
Lf, FRh, C. longa
111  (E,E)-a-Farnesen DRh '
FR C. mangga
112  (E,E)-Farnesyl aceton DRh C. angustifolia
113  Nerolidyl acetat Lf C. aromatica
Lf, FRh, FI, C. longa
DRh )
. Lf C. aromatica
114  (E)-Nerolidol ERh C inodora
FRh C. mangga
FRh C. aeruginosa
115 | cis-Farnesal FRh C. amada
116  trans-Farnesal FRh C. amada
FRh, DRh  C. longa
117 (E)-a-Atlanton DRh C. angustifolia
DRh C. longa
118  j-Adlanton DRh C. xanthorrhiza
119 | (2)-y-Atlanton Lf, FI C. longa
FRN, LT, I, longa
DRh )
DRh C. zedoaria
DRh C. aromatica
120  p-Bisabolen Rh, Rx C. elata
FRh C. sichuanensis
Lf, St C. harmandii
DRh C. angustifolia
FRh C. xanthorrhiza
121 ' (E)-p-Bisabolen FRh, DRh ' C.longa
DRh C. longa
. DRh C. amada
122 p-Bisabolol DRh C. angustifolia
DRh C. xanthorrhiza
DRh C. longa
123 | Bisacuron DRh C. zedoaria
DRh C. xanthorrhiza
. Rh C. longa
124 | Bisacuron A DRh C. xanthorrhiza
125 | Bisacuron B DRh C. xanthorrhiza
126 : Bisacuron C DRh C. xanthorrhiza
. FRh C. longa
127 | Bisacurol DRh C. xanthorrhiza
DRh C. longa
. DRh C. zedoaria
128 | Bisacumol DRh C. aromatica
DRh C. xanthorrhiza
129 | Bisacuron epoxid DRh C. xanthorrhiza
130 | 1,10-Bisaboladien-3,4-diol Rh C. longa
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Rh C. zedoaria
131  2,10-Bisaboladien-1,4-diol Rh C. longa
132  1,3,5,10-Bisabolapentaen-9-ol Uk C. xanthorrhiza
133 | 1,3,5,10-Bisabolattraen Uk C. aromatica
134  1,3,5,11-Bisabolattraen Uk C. aromatica
. . DRXx C. longa
135 : Bisabola-3,10-dien-2-on Uk C aromatica
136  2,5-Dihydroxybisabola-3,10-dien DR C. longa
137  4,5-Dihydroxybisabola-2,10-dien DRh C. longa
138  4-Hydroxy-3-methoxy-2,10-bisaboladien-9-on Rh C. longa
139  3-Hydroxy-1,10-bisaboladien-9-on Rh C. longa
140  4-Hydroxybisabola-2,10-dien-9-on DRh C. longa
141  4-Methoxy-5-hydroxy-bisabola-2,10-dien-9-on DRh C. longa
FRh, Lf, F, C. longa
DRx )
DRh C. zedoaria
Rh C. amada
DRh C. aromatica
Rh, Rx C. elata
142 o-Curcumen FRh C. sichuanensis
FRh C. caesia
FII_\’,rI]"fI’Q‘)Q"(t’ C. harmandii
Rh, DRh C. angustifolia
FRh C. aeruginosa
FRh C. xanthorrhiza
Uk C. longa
Rh C. amada
Rh C. aromatica
143 | S-Curcumen Lf C haritha
FRh C. aeruginosa
FRh, DRh | C. xanthorrhiza
FRh C. oligantha
144 »Curcumen Uk C caesia
FRh C. longa
C.
145 | Curlon (5-tumeron) Rh neilgherrensis
DRh C. xanthorrhiza
Ugp, PR, C. longa
146 : Turmeron DRh
FRh C. amada
Uk C. xanthorrhiza
Ugp, Lf,
FR?]F,) prp | C-longa
DRh C. zedoaria
Lf, Rh C. amada
Rh C. aromatica
Rh Eéilgherrensis
147  ar-Turmeron Rh C. parvifiora
FRh C. oligantha
FRh C. sichuanensis
FRh C. caesia
DRh C. phaeocaulis
DRh C. angustifolia
DRh, FRh ' C. xanthorrhiza
FRh, Lf C. longa
148 | a-Turmeron Rh C. parviflora
DRh C. angustifolia
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FRh C. aeruginosa
FRh C. xanthorrhiza
DRh, FRh, C. longa
Lf '
149  p-Turmeron DRh C. zedoaria
FRh C. aeruginosa
FRh C. xanthorrhiza
150 | Turmeronol A DRh C. longa
151  Turmeronol B DRh C. longa
Rh C. aromatica
152 Xanthorrhizol (273a) DRh C. angustifolia
FRh C. xanthorrhiza
Xanthorrhizol isomer (273b) DRh C. angustifolia
FRh, Lf, F, C. longa
DRh '
DRh, FRh ' C. zedoaria
DRh C. amada
153 | Zingiberen Rh C. aromatica
FR C. sichuanensis
DRh C. angustifolia
FRh C. aeruginosa
FRh C. xanthorrhiza
154  Dihydroturmeron Rh, Lf C. aromatica
155 | 1,3,5-Bisabolatrien-7-ol Lf C. amada
FRh, DRh  C. longa
156 | ar-Turmerol FRh C. aromatica
DRh C. angustifolia
FRh C. longa
Lf C. amada
157  Curcuphenol Rh C. aromatica
DRh C. angustifolia
FRh C. aeruginosa
FRh, Lf, FI, C. longa
DRh '
. FRh C. sichuanensis
158 | p-Sesquiphellandren ERh ¢ inodora
DRh C. angustifolia
FRh C. xanthorrhiza
. FRh, DRh  C. longa
159 | Bisabolon Lf, St C. harmandii
160 : Bisabolon-9-on DRh C. longa
161 : Bisabolon-4-on DRh C. longa
162 (6S)-2-Methyl-6-[(1R,5S)-(4-methen-5-hydroxyl-2-cyclohexen)-2- DRh C. longa
hepten-4-on
163 | 5p8-Hydroxyl-14-bisabolon-9-on DRh C. longa
164 | 5a-Hydroxyl-1p-bisabolon-9-on DRh C. longa
165 | 4-Methylen-5-hydroxybisabola-2,10-dien-9-on Rh C. longa
166 | 2,7(14),10-Bisabolatrien-1,9,12-triol DRh C. longa
167 | 2-Methoxy-5-hydroxybisabola-3,10-dien-9-on Rh C. longa
168 | 5-Hydroxyl-ar-turmeron DRh C. longa
169 | Bisacurol B FRh C. longa
170 | 13-Hydroxyxanthorrhizol DRh C. xanthorrhiza
171 | 12,13-Epoxyxanthorrhizol DRh C. xanthorrhiza
172 | (6S)-2-Methyl-6-(4-hydroxyphenyl)-2-hepten-4-on DRh C. longa
173 | (6S)-2-Methyl-6-(4-formylphenyl)-2-hepten-4-on DRh C. longa
174 | trans-Z-a-Bisabolen epoxid Lf C. aromatica
175 | 2,8-Epoxy-5-hydroxybisabola-3,10-dien-9-on Rh C. longa
176 | (7R,10R)-10,11-Dihydroxyxanthorrhizol 3-O-$-D-glucopyranosid DRh C. xanthorrhiza
177  (-)-Curcuhydroquinon 2,5-di-O-4-D-glucopyranosid DRh C. xanthorrhiza
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178 | Bisabocurcumin DRh C. longa
179  Terpecurcumin A DRh C. longa
180  Bisabolocurcumin ether DRh C. longa
181  Demethoxybisabolocurcumin ether DRh C. longa
182  Didemethoxybisabolocurcumin ether DRh C. longa
183 | Terpecurcumin B DRh C. longa
184  Terpecurcumin C DRh C. longa
185 | Terpecurcumin D DRh C. longa
186 | Terpecurcumin E DRh C. longa
187 | Terpecurcumin F DRh C. longa
188 | Terpecurcumin G DRh C. longa
189 | Terpecurcumin H DRh C. longa
190 | Terpecurcumin | DRh C. longa
191 | Demethoxybisabolocurcumin ether DRh C. longa
192 ' Bisabolocurcumin ether DRh C. longa
193 | Didmethoxybisabolocurcumin ether DRh C. longa
. L DRh, FRh ' C. longa
194 | cis-Sesquisabinen hydrat DRA C. angustifolia
195 | trans-Sesquisabinen hydrat DRh C. angustifolia
196 | Sesquisabinen DRh, FRh ' C. longa
197 | Cadalenquinon DUgp C. parviflora
DRx C. zedoaria
198 | a-Calacoren Lf, St C. harmandii
199 : 8-Hydroxycadalen DUgp C. parviflora
200  cis-Calamenen Lf, St, Rh  C. harmandii
201  trans-Calamenen FRh C. sichuanensis
202 | 4a-Acetoxycadina-2,9-dien-1,8-dion DUgp C. longa
203 | 1a,3a,4B-Trihydroxy-9-cadinen-8-on DUgp C. longa
204 | 7-Hydroxy-5(10),6,8-cadinatrien-4-on DRh C. wenyujin
Lf C. aromatica
205 | Cubenol DRh C. angustifolia
206 | Epicadinol Lfl,q)S(:[,FFIQh, C. harmandii
207 | a-Cadinen DRh C. angustifolia
FRh, Lf C. haritha
208  o-Cadinen Lf, St, Rh, ..
C. harmandii
Rx
. Lf C. amada
209 | p-Cadinen FRh C. haritha
210  Comoson | DRh C. comosa
DRh C. zedoaria
211 | Comoson Il DRh C comosa
DRh C. zedoaria
Lf, FRh C. amada
212  a-Cadinol FRh C. oligantha
FRh C. haritha
FI C. harmandii
213 | Curzeon DRh % Zedoaf'a
Rh C. aeruginosa
DRh C. zedoaria
214 | Pyrocurzerenon Rh C. aeruginosa
FRh C. amada
FRh, Lf C. inodora
215  a-Muurolen FRR ¢ haritha
DRh C. angustifolia
216 | 14-Hydroxy-a-muurolen Lf C. amada
217  a-Muurolol FRh C. haritha
218  t-Muurolol DRh C. angustifolia
219 ' »~Muurolen FRh C. haritha
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L, St, Rh, C. harmandii
Rx
220 | o-Cadinol DRh C. angustifolia
221 | Epicubenol FI C. harmandii
222 1,10-di-Epicubenol FRh C. haritha
223  Curcarabranol A DRh C. zedoaria
224  Curcarabranol B DRh C. zedoaria
DRh C. longa
St, Lf, DRh : C. wenyujin
DRh C. zedoaria
FRh, DRh  C. aromatica
Rh C. heyneana
225 | Curcumenon DR C caesia
DRh C. phaeocaulis
FRh C. aeruginosa
DRh C. comosa
Rh C. xanthorrhiza
. DRh C. wenyujin
226  4S-Dihydrocurcumenon DRh C zedoaria
227 | Dimethoxycurcumenon DRh C. comosa
228  Comoson Il DRh C. comosa
229 | 6-Methyl-7-(3-oxobutyl)-bicyclo[4.1.0]heptan-3-on Rx C. longa
230  Curmadion Uk C. aromatica
St, Lf C. wenyujin
. DRh C. zedoaria
231  Curcumadion ERN C aromatica
DRh C. comosa
232 iso-Curcumadion FRh C. aromatica
233 | Curcumadionol DRh C. wenyujin
234 Wenyujinin E DRh C. wenyujin
Uk C. longa
FRh C. wenyujin
DRh, FRh ' C. zedoaria
Lf C. amada
Rh C. aromatica
Uk C. petiolata
FRh C. sichuanensis
Rh C. caesia
235 | Curzeren FRh, Lf C. inodora
FRh, Lf C. haritha
DRh, Lf C. leucorrhiza
FRh C. mangga
DRh C. phaeocaulis
Uk C. angustifolia
DRh C. kwangsiensis
Lf C. aeruginosa
Uk C. xanthorrhiza
Ugp C. longa
FRh C. wenyujin
DRh C. zedoaria
DRh’LFRh’ C. amada
Rh C. aromatica
236 | Curzerenon FRh C. sichuanensis
Rh, DRh C. caesia
FRh, Lf C. inodora
FR C. phaeocaulis
FRh, DRh | C. angustifolia
Ugp C. kwangsiensis
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FRh C. aeruginosa
DRh C. comosa
FRh C. xanthorrhiza
DRh C. zedoaria
237 | 5-epi-Curzerenon FRh C. sichuanensis
DRh C. angustifolia
5R,6R,7R)-5-1sopropenyl-3,6-dimethyl-6-vinyl-5,6,7,7a- ..
238 fetrahydroLH-beﬂzo?‘urgn-Z-on ’ g DRh C. wenyujin
5R,6R,7S)-5-1sopropenyl-3,6-dimethyl-6-vinyl-5,6,7,7a- .
239 fetrahydro)-4H-beFr)120pfuan-2-on g ’ DRh C. wenyujin
240 | Elema-1,3,7(11),8-tetraen-8,12-lactam DRh C. wenyujin
DRh C. wenyujin
241 | 8p-Hydroxyisogermafurenolid Rh C. aromatica
Rh C. xanthorrhiza
FRh C. longa
DRh C. wenyujin
DRh, FRh ' C. zedoaria
Lf C. amada
RA S
cochinchinensis
242  p-Elemenon FRh C. sichuanensis
FRh, Lf C. inodora
Lf C. haritha
DRh, Lf C. leucorrhiza
Lfl,?)S(T,FITh, C. harmandii
Ugp C. kwangsiensis
FRh C. wenyujin
DRh, FRh ' C. zedoaria
DRh, FRh ' C. amada
Rh C. aromatica
FRh, DRh ' C. ochrorhiza
FRh C. sichuanensis
Lf, FRh C. caesia
FRh, Lf C. inodora
FRh, Lf C. haritha
243 p-Elemen DRh, Lf  C. leucorrhiza
FRh C. mangga
th)S(Z[,FITh, C. harmandii
FRh, DRh | C. phaeocaulis
DRh C. angustifolia
Ugp C. kwangsiensis
FRh C. aeruginosa
FRh C. xanthorrhiza
Rh C. wenyujin
DRh, FRh ' C. zedoaria
FRh C. sichuanensis
FR C. caesia
FRh, Lf C. inodora
244 | y-Elemen DRh, Lf C. leucorrhiza
Rh, Rx C. harmandii
DRh C. kwangsiensis
FRh C. aeruginosa
FRh C. xanthorrhiza
Rh C. wenyujin
FRh C. zedoaria
245 | o-Elemen DRh, FRh | C. amada
FRh C. oligantha
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Rh C. heyneana
FRh C. caesia
FRh, Lf C. inodora
FRh C. haritha
DRh C. leucorrhiza
L, St, Rh, C. harmandii
Rx
DRh C. angustifolia
Ugp C. kwangsiensis
FR C. xanthorrhiza
DRh C. zedoaria
246 | Elemol FRh C. caesia
247 . p-Dictyopetrol DRh C. zedoaria
DRh, FRh ' C. zedoaria
FRh C. oligantha
Rh C. heyneana
248 | f-Eudesmol DRh, Lf  C.inodora
DRh C. leucorrhiza
FRh C. aeruginosa
DRh C. zedoaria
FRh, DRh ' C.amada
Rh C. aromatica
. FRh C. oligantha
249 | o-Selinen FRh C. sic%uanensis
Lf C. haritha
DRh C. angustifolia
FRh C. aeruginosa
DRh, FRh ' C. zedoaria
DRh, FRh ' C.amada
Rh C. aromatica
FRh C. oligantha
FRh C. ochrorhiza
FRh C. sichuanensis
250 | p-Selinen FRh C. caesia
FRh, Lf C. inodora
DRh, Lf C. leucorrhiza
Lf, St, Rh, C. harmandii
Rx
DRh C. angustifolia
FRh C. aeruginosa
251 | 58H,75,100-Selina-4(14),11-dien Fl C. pierreana
RX C. wenyujin
252 | Cyperusol C DRh C. heyneana
253 | Eudesm-11-en-4a,6a-diol DRh C. phaeocaulis
254 | 1p-Hydroxyeudesma-4,11-dien-3-on DRh C. phaeocaulis
255 | 1a,4p-Dihydroxyeudesm-7(11)-en-8-on DRh C. phaeocaulis
256 | p-Costol Lf C. amada
257  10-epi-y-Eudesmol DRh C. angustifolia
258  Phaeusman A DRh C. phaeocaulis
259  Phaeusman B DRh C. phaeocaulis
260  Phaeusman C DRh C. phaeocaulis
261  Phaeusman D DRh C. phaeocaulis
262  Phaeusman E DRh C. phaeocaulis
263  a-Eudesmol DRh, Lf ' C. leucorrhiza
264  »Eudesmol FLth g ;i?;)ggla
265 | 1-Hydroxyeudesma-4(14),7(11)-dien-8-on DRh C. phaeocaulis
266 | 1-Hydroxyeudesma-3,7(11)-dien-8-on DRh C. phaeocaulis
267 | 9-Hydroxyeudesma-3,7(11)-dien-6-on DRh C. phaeocaulis
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268 | Voleneol DAp C. wenyujin
269  Phaeusman H DRh C. phaeocaulis
270  Phaeusman G DRh C. phaeocaulis
271  Phaeusman F DRh C. phaeocaulis
DRh C. wenyujin
DRXx C. zedoaria
272 | Curcolonol DRh C. phaeocaulis
DRh C. comosa
DRh C. zedoaria
273 | Curcolon DRh C. phaeocaulis
274 1,4-Dihydroxyfuranoeremophilan-6-on DRXx C. zedoaria
275 | Wenyujinlacton A DRh C. wenyujin
276 . Neolitamon A DRh C. wenyujin
277  1p,84-Dihydroxyeudesma-4(15),7(11)-dien-8a,12-olid DRh C. phaeocaulis
278 | (72)-1p,4a-Dihydroxy-5a,8f(H)-eudesm-7(11)-en-8,12-olid DRh C. phaeocaulis
279 | (72)-1p,4p-Dihydroxy-5a,84(H)-eudesm-7(11)-en-8,12-olid DRh C. phaeocaulis
. DRh C. wenyujin
280 | Curcolid DRh C. phaeocaulis
281  Chlomultin B DRh C. phaeocaulis
. DRh C. wenyujin
262 | Curcodion DRh C. phaeocaulis
283 . Myrrhterpenoid DRh C. phaeocaulis
284 | 1p,84-Dihydroxyeudesma-3,7(11)-dien-8¢,12-olid DRh C. phaeocaulis
285 | 1p,84-Dihydroxyeudesma-4,7(11)-dien-8¢,12-olid DRh C. phaeocaulis
286 | Codonolacton DAp C. wenyujin
DRh C. zedoaria
287 | Curcuzederon DRh C Jeucorrhiza
Rh C. wenyujin
FRh C. zedoaria
FRh, Lf C. amada
Rh, Lf C. aromatica
FRh C. sichuanensis
288  Germacren D FRh LF ¢ inodora
FRh, Lf C. haritha
DRh, Lf C. leucorrhiza
Rh, Rx C. harmandii
DRh C. kwangsiensis
289 | (4S,5S)-12-Acetoxygenmacron 4,5-epoxid Uk C. aromatica
290 | (2S)-2-Hydroxycurdion DRh C. aromatica
291 | Aeruginon DRh C. aeruginosa
292 (-)-Comosol DRh C. comosa
293 | (C)-Comosol DRh C. comosa
294 | 7p-Hydroxycurdion DRh C. comosa
295 | 7a-Hydroxyneocurdion DRh C. comosa
296  Longanon A FtRh C. longa
297  Heyneanon A DRh C. heyneana
298  Heyneanon B DRh C. heyneana
299  Heyneanon C DRh C. heyneana
300  Heyneanon D DRh C. heyneana
301 | Acetoxyneocurdion FRh C. aromatica
Ugp, Lf C. longa
DR, St, Lf, C. wenyujin
FRh )
DRh C. zedoaria
302 | Curdion Rh C. aromatica
LEFRR &
cochinchinensis
FRh C. inodora
FRh, Lf C. haritha
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DRh, Lf C. leucorrhiza
thif'gh’ C. harmandii
Uk C. phaeocaulis
DRh C. angustifolia
DRh C. kwangsiensis
Uk C. aeruginosa
DRh C. comosa
DRh C. longa
DRh C. zedoaria
FRh C. aromatica
303 | Dehydrocurdion Rh C. heyneana
DRh C. leucorrhiza
FRh C. aeruginosa
DRh C. comosa
304  (4S)-13-Hydroxydhydrocurdion FRh C. aromatica
305  (4S)-13-Acetoxydhydrocurdion FRh C. aromatica
Lf, Fl, C. longa
DRh, FRh )
St, Lf C. wenyujin
FRh, DRh | C. zedoaria
DRh, FRh  C.amada
FRh C. aromatica
C.
FRh cochinchinensis
FRh C. ochrorhiza
FRh C. sichuanensis
Rh C. heyneana
DRh C. caesia
306 | Germacron FRh, Lf C. inodora
FRh, Lf C. haritha
DRh, Lf C. leucorrhiza
FRh C. mangga
th)S(Z[,FITh, C. harmandii
DRh C. phaeocaulis
DRh C. angustifolia
DRh C. kwangsiensis
Lf, FRh C. aeruginosa
DRh C. comosa
FRh C. xanthorrhiza
307 | Germacron-13-al DRh C. longa
DRh, FRh | C. zedoaria
FRh C. sichuanensis
FRh C. caesia
308 : Germacren B FRh, Lf C. haritha
DRh, Lf C. leucorrhiza
Lf, St, Rh, C. harmandii
Rx
FRh C. sichuanensis
309 | Germacren A FRh, Lf C. haritha
DRh, Lf C. leucorrhiza
DRh C. longa
DRh C. wenyujin
DRh C. zedoaria
310  (4S,5S)-Germacron 4,5-epoxid FRh, DRh  C. aromatica
DRh C. caesia
FRh, Lf C. haritha
DRh C. phaeocaulis
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311 | (1S,4S,5S,10S)-Germacron-1(10),4-diepoxid DRh C. wenyujin
RX C. wenyujin
DRh C. zedoaria
FRh, DRh ' C. aromatica
312  13-Hydroxygermacron DRh C Jeucorrhiza
DRh C. comosa
Rh C. xanthorrhiza
DRh, St, Lf | C. wenyujin
FRh, DRh  C. zedoaria
FRh C. aromatica
313 | Neocurdion FRh C. haritha
DRh, Lf C. leucorrhiza
DRh C. kwangsiensis
DRh C. comosa
314 | 3,4-Epoxy-6,9-germacranedion DRh C. wenyujin
315 | (1R,10R)-Epoxy-(-)-1,10-dihydrocurdion DRh, St, Lf | C. wenyujin
316 | (4S,5S)-13-Hydroxy-germacron 4,5-epoxid FRh C. aromatica
317 | (4S,5S)-13-Acecoxygermacron 4,5-epoxid FRh C. aromatica
318 | (1a,48,50,106)-1,10:4,5-Diepoxy-7(11)-germacren-8-on Uk C. wenyujin
DRh C. wenyujin
319 | Germacron-1,10-epoxid DRh C. zedoaria
DRh C. phaeocaulis
320 | Germacron-1(10),4-diepoxid DRh C. comosa
321 | WenyujininJ DRh C. wenyujin
322 | 1p,4a-Dihydroxy-5a,85(H)-eudesm-7(112)-en-12,8-olid DRh C. wenyujin
(1E,4E,8R)-8-Hydroxygermacra-1(10),4,7(11)-trieno-12,8-lacton DRh C. wenyujin
323 - !
(aeruginolacton) DRh C. aeruginosa
E)-3,10-Dimethyl-6-methylen-5,6,7,8- .
324 get)rahydrocyclod)e/ca[b]furgn-4(11H)-on DRh C. zedoaria
325 | Zederon epoxid DRh C. comosa
326 | 1(10)Z,4Z-Furanodien-6-on DRh C. comosa
Rh C. wenyujin
DRh C. zedoaria
Lf C. amada
Rh C. aromatica
. DRh C. caesia
327 | Furanodien FRh. LF C haritha
DRh C. leucorrhiza
DRh C. phaeocaulis
DRh C. kwangsiensis
Rh C. aeruginosa
DRh C. longa
DRh C. zedoaria
FRh C. amada
Rh C. aromatica
DRh C. ochrorhiza
328 | Furanodienon DRh C. leucorrhiza
DRh C. phaeocaulis
DRh C. angustifolia
DRh C. kwangsiensis
Uk C. aeruginosa
DRh C. comosa
DRh C. zedoaria
Lf C. amada
329 | Furanogermenon FRh C. ochrorhiza
FRh C. haritha
Uk C. aeruginosa
. St, Lf C. wenyujin
330 | Glechomanolid DRA C zedoaria
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DRh C. caesia
DRh C. leucorrhiza
DRh C. comosa
DRh C. zedoaria
FRh C. ochrorhiza
. DRh C. caesia
331  Isofuranodienon DRA C. phacocauiis
DRh C. angustifolia
DRh C. comosa
332 | Wenjin DRh C. wenyujin
DRh C. longa
DRh C. zedoaria
DRh C. aromatica
DRh C. ochrorhiza
Uk C. elata
DRh C. caesia
333 | Zederon DRh C. leucorrhiza
DRh C. phaeocaulis
DRh C. kwangsiensis
DRh C. aeruginosa
DRh C. comosa
Rh C. xanthorrhiza
334 | Wenyujinin K DRh C. wenyujin
335 | Curdionolid A DRh C. wenyujin
336 | Curdionolid B DRh C. wenyujin
337 | Curdionolid C DRh C. wenyujin
338 I(;defr]Z)-8—Hydroxy-6-0x0germacra-l(10),4,7(11)-trien0-12,8- DRh C. wenyujin
339 | Curcuminol G DRXx C. wenyujin
340 I(;defr]Z)-8—Hydroxy-6-0x0germacra-l(10),4,7(11)-trien0-12,8- DRh C. wenyujin
341 | Bicyclogermacren Rh C. aromatica
DRh C. wenyujin
DRh C. zedoaria
DRh C. aromatica
342 . Aerugidiol DRh C. heyneana
DRh C. caesia
Uk C. aeruginosa
DRh C. comosa
DRh C. wenyujin
343  Alismoxid DRh C. zedoaria
DRh C. comosa
DRh C. wenyujin
DRh C. zedoaria
Rh C. aromatica
C.
Rh cochinchinensis
344 Curcumol DRh C. petiolata
FRh, Lf C. haritha
DRh, Lf C. leucorrhiza
LfI’Q)S(T’FITh' C. harmandii
DRh C. kwangsiensis
DRh,Rx  C.longa
DRx, DRh ' C. wenyujin
DRh C. zedoaria
345 { Curcumenol L C amada
R ©

cochinchinensis
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DRh C. heyneana
DRh C. caesia
DRh C. leucorrhiza
Rh, Rx C. harmandii
DRh C. phaeocaulis
DRh C. kwangsiensis
FRh C. aeruginosa
346 | epi-Curcumenol Uk C. longa
DRx, DRh : C. wenyujin
347  4-epi-Curcumenol DRh g zedoaria
Uk o .
cochinchinensis
Rx C. longa
Rh C. wenyujin
DRh C. zedoaria
C.
Rh cochinchinensis
348  Isocurcumenol FR C. sichuanensis
DRh C. heyneana
Rh, Rx C. harmandii
DRh C. phaeocaulis
DRh C. kwangsiensis
FRh C. aeruginosa
349 | Oxycurcumenol Rh C. heyneana
DRh C. wenyujin
350 : Neocurcumenol DRh C zedoaria
351 | Wenyujinin | DRh C. wenyujin
. DRh C. longa
352 | Procurcumadiol Rh. Rx C. wenyuiin
. DRX C. wenyujin
353 | Curcumadiol DRh C zedoaria
DRh C. longa
DRh C. wenyujin
DRh C. zedoaria
354  Procurcumenol FRh. DR C. aromatica
DR C. heyneana
DRh C. comosa
DRh C. longa
355  1-epi-Procurcumenol DRh C. zedoaria
Rh, DRh  C. aromatica
356 | Wenyujinin H DRh C. wenyujin
DRh C. longa
St, Lf C. wenyujin
357 i Isoprocurcumenol FRh, DRh | C. zedoaria
FRh, DRh  C. aromatica
DRh C. comosa
FRh C. zedoaria
358  9-oxo-Neoprocurcumenol ERN C aromatica
359 | Neoprocurcumenol FRh C. aromatica
360 : 4-Hydroxy-7(11),10(14)-guaiadien-8-on Uk C. zedoaria
361  7a,11a-Epoxy-5p-hydroxy-9-guaiaen-8-on DRth g Eiiﬂzgﬁa
DR, FtRh ' C. longa
DRh C. wenyujin
Rh C. zedoaria
362  (1S,4S,5S,10R)-Zedoarondiol FRh, DRh  C. aromatica
DRh C. heyneana
DRh C. leucorrhiza
Rh C. aeruginosa
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DRh C. comosa
DRh C. wenyujin
DRh C. zedoaria
363 . lIsozedoarondiol FRh, DRh ' C. aromatica
DRh C. heyneana
DRh C. comosa
. FRh C. aromatica
364 | (15,45,56,10p)-Zedoarondiol DRh C. heyneana
365  Methylzedoarondiol FRh C. aromatica
366  Alismol DRh C. comosa
367 | Guaiazulen Rx C. heyneana
368  15-Hydroxyprocurcumenol DRh C. heyneana
. Rx C. wenyujin
369  Phaeocaulisin E DRA C. phaeocaulis
FRh C. amada
370 | a-Guaien Lf C. inodora
FRh C. xanthorrhiza
371 | Guaidiol A DRh C. heyneana
372  Epiguaidiol A DRh C. heyneana
373 | Phaeocaulisin D DRh C. phaeocaulis
374  Oxycurcumenol epoxid DRh C. heyneana
375  8,9-seco-45-Hydroxy-1a,56H-7(11)-guaen-8,10-olid DRh C. wenyujin
376 | 7p,8a-Dihydroxy-1a,4aH-guai-9,11-dien-54,8/-endoxid DRh C. wenyujin
377  8a-Hydroxy-la,4p,7pH-guai-10(15)-en-54,8-endoxid DRh C. wenyujin
378  78,8a-Dihydroxy-1la,4aH-guai-10(15)-en-54,84-endoxid DRh C. wenyujin
RX C. wenyujin
379 | 12-Hydroxycurcumenol DR ¢ heyneana
380  »~Guaien FRh C. amada
381  »Gurjunen FRh C. oligantha
382 | Guaia-6,9-dien FRh C. amada
383 | Phaeocaulisin F DRh C. phaeocaulis
384 | Phaeocaulisin J DRh C. phaeocaulis
385 | Phaeocaulisin G DRh C. phaeocaulis
386 | Phaeocaulisin H DRh C. phaeocaulis
387 | Phaeocaulisin | DRh C. phaeocaulis
DRh C. wenyujin
388  (1R,4R,5S,10S)-Zedoalacton B Bk, DRh  C. zedoaria
DRh C. comosa
389 | Zedoalacton D DRh C. wenyujin
390 | Phaeocaulisin B DRh C. phaeocaulis
391  Phaeocaulisin C DRh C. phaeocaulis
DRh C. wenyujin
392 | Zedoalacton A Bk C. zedoaria
Rh C. aeruginosa
393 | Zedoalacton B DRh C. WENyun
Rh C. aeruginosa
394 | Zedoalacton G DRh C. wenyujin
. DRh C. wenyujin
395 | Zedoarolid B DRA ¢ vedoaria
396 | Zedoalacton E DRh C. wenyujin
DRh C. wenyujin
397 | Zedoalacton C Bk ¢ zedoaria
398 | Phaeocaulisin A DRh C. phaeocaulis
399 | Wenyujinin G DRh C. wenyujin
400 | lo,8a-Epidioxy-4a-hydroxy-5aH-guai-7(11),9-dien-12,8-olid DRh C. wenyujin
401 (1R,4R,_58,88,92)-4-Hydroxy-1,8-epoxy—5H—guaia-?(ll),9-dien- DRh C. kwangsiensis
12,8-olid
. Rx C. wenyujin
402 | Zedoarolid A DRA ¢ vedoaria
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403  (4S)-4-Hydroxygweicurculacton DRh C. wenyujin
404 | 2-Oxoguaia-1(10),3,5,7(11),8-pentaen-12,8-olid DRh C. kwangsiensis
DRx C. wenyujin
. DRh C. zedoaria
405 | Gweicurculacton DRh C. kwangsiensis
Rh C. xanthorrhiza
406 : Zedoalacton F DRh C. wenyujin
DRh C. zedoaria
DRh C. inodora
407 | Zedoarol DRh C. aeruginosa
Rh C. xanthorrhiza
408 : Wenyujinin F DRh C. wenyujin
409 : Guai-1(10),5,7(11),8-tetradien-12,8-olid DRh C. leucorrhiza
410 : Linderazulen DRh ¢ kwan95|en5|s
Rh C. aeruginosa
. Rx C. wenyujin
411  Curcuzedoalid DRh C zedoaria
412  Guaiol Lf C. haritha
413 Wenyujinin A DRh C. wenyujin
414 : Wenyujinin B DRh C. wenyujin
DRh C. zedoaria
415 : Spathulenol ERN ¢ inodora
416 : Isospathulenol DRh C. zedoaria
417  Parvifloren A DUgp C. parviflora
418  Parvifloren B DUgp C. parviflora
419  Parvifloren C DUgp C. parviflora
420  Parvifloren D DUgp C. parviflora
421  Parvifloren E DUgp C. parviflora
422  Parvifloren F DUgp C. parviflora
423  Parvifloren G DUgp C. parviflora
424  Parvifloren H DUgp C. parviflora
425  Parvifloren | DUgp C. parviflora
426  Parvifloren J DUgp C. parviflora
427  Difurocumenon Uk C. aeruginosa
DRh C. zedoaria
428 : Calaren DRh C amada
Lf C. amada
FRh, Lf C. inodora
429  allo-Aromadendren FRh C. haritha
Lf, St C. harmandii
Lf C. aeruginosa
Rh C. aromatica
430 | Aromadendren FRh C. sichuanensis
FR, Lf C. haritha
. DRh, Lf ' C.amada
431 f-Gurjunen Lf, FRh  C.inodora
o FRh C. inodora
432 Viridiflorol DRh C. angustifolia
433  Globulol Lf C. aromatica
FRh, Lf C. amada
434 | Ledol Lf C. aromatica
. Lf, DRh C. aromatica
435 | epi-Globulol FRA C caesia
FRh C. sichuanensis
436 | S-Bourbonn Lf C. haritha
Lf, St C. harmandii
FR, Lf, FI, C. longa
437 . p-Caryophyllen DRh '
FRh C. zedoaria

podll




STT Tén chit B§ phin Loai
Rh C. amada
FRh C. oligantha
FRh C. sichuanensis
FRh C. caesia
FRh, Lf C. inodora
FRh, Lf C. haritha
DRh, Lf C. leucorrhiza
FRh C. mangga
L, St, Rh, C. harmandii
Rx
DRh C. angustifolia
Ugp C. kwangsiensis
FRh C. aeruginosa
FRh C. xanthorrhiza
FRh, Lf C. longa
DRh, FRh ' C. zedoaria
DRh, FRh ' C.amada
Rh C. aromatica
FRh C. sichuanensis
Lf C. caesia
FRh, Lf C. inodora
438 | a-Humulen FRh,Lf  C. haritha
FRh C. mangga
Lf, St, Rh, C. harmandii
Rx
DRh C. angustifolia
Ugp C. kwangsiensis
FRh C. xanthorrhiza
Lf C. longa
FRh C. zedoaria
Lf, FRh C. amada
Lf, Rh, Pt  C. aromatica
FI C. pierreana
FRh C. sichuanensis
439 | Caryophyllen oxid FRh C. inodora
FRh, Lf C. haritha
DRh, Lf C. leucorrhiza
DRh C. mangga
Lf, St, Fl C. harmandii
DRh C. angustifolia
FRh C. xanthorrhiza
DRh, FRh ' C. amada
440 | a-Copaen FRh C. oligantha
Rh C. heyneana
441  p-Copaen FRh C. amada
Lf, FRh C. amada
442 - Humulen epoxid Il Lf C. inodora
Lf, St C. harmandii
Lf C. amada
443 . p-Cubeben FRh C. caesia
Lf C. aeruginosa
FRh C. amada
444  Cubebol FRh C. haritha
Fl C. harmandii
445  (6R)-Dehydroxysipandinolid DRh C. wenyujin
446 ' Daucen Lf, Rh, Rx = C. harmandii
447  p-Himachalen DRh C. zedoaria
448  s~Himachalen Rh C. aromatica
449 | Widdrol Rh, Rx C. harmandii
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. DRh C. angustifolia
450 a-Longifolen FRh C. xanthorrhiza
451  a-Longipinn FRH C. amada
452  p-Longipinen FR, Lf C. inodora
453 | Oplopanon FI C. harmandii
454  Patchouli alcohol Pt C. aromatica
455  Patchoulan FRh C. amada
456 : g-Patchoulen DRh C. angustifolia
Lf C. amada
457 | p-Patchoulen FRh. Lf ¢ inodora
458 | g-Santalen FR,DRh  C.longa
459  epi-p-Santalen FR, DRh  C.longa
460 : Santalenon FR,DRh  C.longa
461 | Humulen-8-hydroperoxid DRh C. zedoaria
462 : Zerumbon-2,3-epoxid DRh C. zedoaria
DRh C. longa
FRh, DRh  C. zedoaria
463 | Zerumbon DRh. Lf | C.amada
DRh C. ochrorhiza
FRh C. zedoaria
. FRh, Lf C. haritha
464  Humulen epoxid Il DRh. Lf ¢ leucorrhiza
DRh C. angustifolia
465 | Humulen epoxid | FRh C. zedoaria
466 | Humulen epoxid 111 FRh C. zedoaria
467 : Curcumenolacton A DRh C. zedoaria
468 : Curcumenolacton B DRh C. zedoaria
469 : Curcumenolacton C DRh C. zedoaria
470  trans-a-Bergamoten DRh, FRh | C. longa
471  cis-a-Bergamoten FRh, DRh ' C. longa
472 : Curcumalacton Uk, DRh : C. wenyujin
Rx C. wenyujin
DRh C. zedoaria
473 | Curcumanolid A DRh C. heyneana
DRh C. phaeocaulis
FRh C. aeruginosa
Rx C. wenyujin
. DRh C. zedoaria
474 : Curcumanolid B DRA C. heyneana
FRh C. aeruginosa
475 : Curcumanolid C DRh C. heyneana
476 : Curcumanolid D DRh C. heyneana
Rx C. wenyujin
477  Gajutsulacton A DRh C. zedoaria
DRh C. heyneana
. Rx C. wenyujin
478 | Gajutsulacton B DRA ¢ vedoaria
479  (6S)-2-Methyl-6-(4-hydroxyphenyl-3-methyl)-2-hepten-4-on DRh C. longa
480 : Curcumin | DRx C. longa
481  Caulolacton B DRh C. heyneana
482  Kessan DRh, Lf C. leucorrhiza
483 | 6-Isopropyl-1,2-dimethyl-4-oxo-bicyclo{3.3.1] DRh C. aromatica
484  Wenyujinin C DRh C. wenyujin
485 : Wenyujinin D DRh C. wenyujin
486  Calcaratarin B DRh C. kwangsiensis
487  Acid 5S,9S,10S-(+)-(E)-labda-8(17),12-dien-15,16-dioic DRh C. kwangsiensis
488 | Acid (E)-labda-8(17),12,14-trien-16-oic DRh C. kwangsiensis
. . DRh C. petiolata
489 | (E)-15,16-Bisnorlabda-8(17),11-dien-13-on DRh C. heyneana
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490  Curcumrinol C DRx C. wenyujin
DRh C. zedoaria
. DRh C. amada
491 | Zerumin A DRh C. heyneana
DRh C. kwangsiensis
DRh C. longa
FRh C. amada
492  (E)-Labda-8(17),12-dien-15,16-dial DRh C. petiolata
Rh C. heyneana
DRh C. mangga
493 : Calcaratarin A DRh C. zedoaria
494  Labdan dialdehyd DRh C. antinaia
495 : 14,15,16-Trinor-labdan-8,12-diol FRh C. mangga
496 : (E)-15,15-Diethoxylabda-8(17),12-dien-16-al DRx C. mangga
497 : Acid communic FRh C. mangga
498  Acid copallic FRh C. mangga
DRx C. wenyujin
499  5S5,9S,10S,15R-(-)-Curcuminol D DRh C. zedoaria
DRh C. kwangsiensis
500  5S5,9S,10S,15R-(-)-Curcuminol H DRh C. kwangsiensis
501 | Labda-8(17),12 dien-15,16-dial DRh C. zedoaria
502 | Curcumrinol A DRx C. wenyujin
503 | Curcumrinol B DRXx C. wenyujin
504 | 15,16-Bisnorlabda-8(17),11-dien-13-on DRh C. mangga
505  Curcucomosin a (3-oxolabda-8(17),11,13-trien-15(16)-olid) Ap C. comosa
506  Villosin Ap C. comosa
507  Curcucomosin ¢ ((12R)-hydroxylabda-8(17),13-dien-15(16)-olid) Ap C. comosa
508  Coronarin E Ap C. comosa
509  Curcucomosin b ((3S)-hydroxylabda-8(17),11,13-trien-15(16)-olid) Ap C. comosa
510  Isocoronarin D Ap C. comosa
511  Zerumin Ap C. comosa
DRh C. amada
512  Coronarin D DRh C. petiolata
DRh C. kwangsiensis
513 | Coronarin D methyl ether DRh C. petiolata
514  Curcuminol E DRx C. wenyujin
515 | Curcumanggosid DRh C. mangga
516  (E)-Labda-8(17)-13-dien-15,16-olid DRh C. amada
517 | Zerumin B DRh C. amada
518 | Coronarin B DRh C. amada
519 | (E)-16-Hydroxylabda-8(17),11,13-trien-15,16-olid DRh C. kwangsiensis
520 | (E)-15-Hydroxylabda-8(17),11,13-trien-16,15-olid DRh C. kwangsiensis
521 | 5S,9S,10S-(-)-(E)-Labda-8(17),11,13-trien-16,15-olid DRh C. kwangsiensis
522 | (E)-Labda-7,11,13-trien-16,15-olid DRh C. kwangsiensis
523 | Labdan lacton DRh C. antinaia
524  Conorarin | FtRh C. longa
525 | Curcusesterterpen A DRh C. aromatica
526 | Curcusesterterpen B DRh C. aromatica
527 | Curcusesterterpen C DRh C. aromatica
528 | Hop-17(21)-en-34-ol DRh C. longa
529  Hop-17(21)-en-34-yl acetat DRh C. longa
530  Hopenon | DRh C. longa
Rh, Rx C. longa
DRh C. wenyujin
DRh C. zedoaria
531 | Curcumin FRh C. amada
DRh C. aromatica
DRh C. chuanyujin
DRh C. oligantha
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Rh C. heyneana
DRh C. phaeocaulis
Rh C. aeruginosa
Rh C. xanthorrhiza
Rx, DRh  C.longa
DRh C. wenyujin
DRh C. zedoaria
Rh C. amada
. DRh C. aromatica
532 | Demethoxycurcumin DRh C. chuanyujin
Rh C. heyneana
DRh C. mangga
Rh C. aeruginosa
FRh C. xanthorrhiza
Rx, Rh C. longa
DRh C. wenyujin
DRh C. zedoaria
Rh C. amada
. . DRh C. aromatica
533 | Bisdemethoxycurcumin DRA C. chuanyujin
Rh C. heyneana
DRh C. mangga
Rh C. aeruginosa
FRh C. xanthorrhiza
(1E,6E)-1-(4-Hydroxy-3-methoxyphenyl)-7-(3,4-
534 dihydroxyphenyl)-1,6-heptadien-3,5-dion DRh C. longa
535  5'-Methoxycurcumin DRh C. xanthorrhiza
536  4'-Hydroxybisdemethoxycurcumin FRh C. longa
537 | Curcumalongin DRh C. longa
538 | 1,7-bis(3,4-Dihydroxyphenyl)-1,6-heptadien-3,5-dion DRh C. longa
539 | (E)-1-(3,4-Dihydroxyphenyl)-7-(4-hydroxyphenyl)-1-hepten-5-ol DRh C. comosa
540 E]Ei)—t;(BA-Dlhydroxyphenyl)-7-(3-hydroxyphenyl)-5-methoxy-1- DRh C. comosa
. DRh, DAp ' C.comosa
541  (E)-1,7-Diphenyl-1-hepten-5-ol DRA ¢ xanthorrhiza
542 | (E)-5-Acetoxy-1,7-diphenyl-1-hepten DRh C. comosa
. DRh C. comosa
543  (E)-7-(3,4-Dihydroxyphenyl)-5-hydroxy-1-phenyl-1-hepten DRh C xanthorrhiza
DRh, DAp  C. comosa
544  (E)-5-Hydroxy-7-(4-hydroxyphenyl)-1-phenyl-1-hepten DRh C wanthorrhiza
545 | (E)-1,7-Diphenyl-1-hepten-5-on DRh C. comosa
546 : (E)-1,7-Diphenyl-3-hydroxy-1-hepten-5-on DRh C. comosa
DRh C. kwangsiensis
547 | (E)-7-(4-Hydroxyphenyl)-1-hepten-5-on DRh, DAp | C. comosa
548 | (1E,5S)-7-(4-Methoxyphenyl)-1-phenyl-1-hepten-5-ol DRh C. comosa
549 | (1E,5R)-7-(4-Methoxyphenyl)-1-phenyl-1-hepten-5-ol DRh C. comosa
. DRh C. kwangsiensis
550  (E)-1,7-bis(4-Hydroxyphenyl)-1-hepten-5-on DRh C. comosa
551 | Diarylcomosol DRh C. comosa
559 él_EI,SS)-7-(3,4-D|hydroxyphenyl)-1-(4-hydroxyphenyl)-l-hepten- DRh C. kwangsiensis
553 él_EI,SR)-7-(3,4-D|hydroxyphenyl)-1-(4-hydr0xyphenyl)-1-hepten- DRh C. kwangsiensis
554 (11_Eé2§3;]5-Acetoxy-7-(3,4-d|hydroxyphenyl)-1-(4-hydroxypheny|)- DRh C. kwangsiensis
555 (11_Eé2tRe)r-]5-Acetoxy-7-(3,4-d|hydroxyphenyl)-1-(4-hydr0xypheny|)- DRh C. kwangsiensis
556 | (1E,5S)-1,7-bis(4-Hydroxyphenyl)-1-hepten-5-ol DRh C. kwangsiensis
557 | (1E,5S)-1,7-bis(4-Hydroxyphenyl)-1-hepten-5-ol DRh C. kwangsiensis

XXVI




STT Tén chit B§ phin Loai
558 | (1E,5S)-7-(3,4-Dihydroxyphenyl)-1-phenyl-1-hepten-5-ol DRh C. kwangsiensis
559 | (1E,5R)-7-(3,4-Dihydroxyphenyl)-1-phenyl-1-hepten-5-ol DRh C. kwangsiensis
560 é-éz_l(-jli—:}r/]droxy-3-methoxyphenyl)-7-(4-hydroxypheny|)-I-hepten- ERh C. longa
(E)-I-(4-Hydroxy-3-methoxyphenyl)-7-hydroxy-7-(4-
561 hydroxyphenyl)-1-hepten-3,5-dion* FRh C. longa
562 (E)-1-(4-Hyd.ro>iy-3-methoxyphenyl)-?-(3,4-d|hydroxyphenyl)-1- ERh C. longa
hepten-3,5-dion
563 | (E)-5-Hydroxy-1,7-bis-(4-hydroxyphenyl)-1-hepten-3,7-dion DRh C. longa
564 (E)-I-(4-Hyd_roxyphenyl)-7-(4-hydroxy-3-methoxyphenyl)-I- ERh C. longa
hepten-3,5-dion
565  5-Hydroxy-1,7-bis(3,4-dihydroxyphenyl)-1-hepten-3-on FRh C. longa
566 (E)-7-Hydroxy-1,7-bis-(4-hydroxy-3-methoxyphenyl)-I-hepten-3,5- Rh C. longa
dion DRh C. xanthorrhiza
567  (E)-1,7-bis-(4-Hydroxy-3-methoxyphenyl)-1-hepten-3,5-dion Rh C. longa
568  (E)-1,7-bis-(4-Hydroxyphenyl)-I-hepten-3,5-dion Rh C. longa
569 | (3S)-1-(3,4-Dihydroxyphenyl)-7-(4-hydroxyphenyl)heptan-3-ol DRh C. kwangsiensis
. DRh C. kwangsiensis
570 ' (3R)-1-(3,4-Dihydroxyphenyl)-7-(4-hydroxyphenyl)heptan-3-ol DRh C comosa
571 (3S)-3-Acetoxy-1-(3,4-dihydroxyphenyl)-7-(4- DRh C. kwangsiensis
hydroxyphenyl)heptan
579 (3R)-3-Acetoxy-1-(3,4-dihydroxyphenyl)-7-(4- DRh C. kwangsiensis
hydroxyphenyl)heptan
573 | 1,7-bis(4-Hydroxyphenyl)-3,5-heptanediol * FRh C. longa
574 i (3S,55)-1,7-bis(4-Hydroxy-3-methoxyphenyl)-heptan-3,5-diol DRh C. xanthorrhiza
575 3,5-Dihydroxy-1-(4-hydroxy-3,5-dimethoxyphenyl)-7-(4- DRh C. comosa
hydroxyphenyl) heptan
576 rel-(3R,5S)-3,5-Dihydroxy-1-(3,4-dihydroxyphenyl)-7-(4- DRh C. kwangsiensis
hydroxyphenyl)heptan DRh C. comosa
577 rel-(3R,5S)-3,5-Dihydroxy-1-(4-hydroxy-3-methoxyphenyl)-7-(4- DRh C. kwangsiensis
hydroxyphenyl)-heptan
578 rel-(3R,5S)-3,5-Dihydroxy-1-(3 methoxy-4,5-dihydroxyphenyl)-7- DRh C. kwangsiensis
(4-hydroxyphenyl)heptan
579 (3R,5S)-3,5-Dihydroxy-1-(4-hydroxy-3,5- dimethoxyphenyl)-7-(4- DRh C. comosa
hydroxy-3-methoxyphenyl)heptan
580  (3R,5R)-1-(3,4-Dihydroxyphenyl)-7-phenylheptan-3,5-diol DRh C. comosa
581 | (3R,55)-3,5-Dihydroxy-1,7-bis(4-hydroxyphenyl)heptan DRh C. kwangsiensis
. . DRh C. kwangsiensis
582 | (3R,5R)-3,5-Dihydroxy-1,7-bis(4-hydroxyphenyl)heptan DRh C comosa
583  (-)-(3S,5S)-3-Acetoxy-5-hydroxy-1,7-bis(4-hydroxyphenyl)heptan DRh C. comosa
584 (3S,55)-3-Acetoxy-5-hydroxy-1-(3,4-dihydroxyphenyl)-7-(4- DRh C. kwangsiensis
hydroxyphenyl)heptan
585 (3R,5R)-3,5-Dihydroxy-1-(3,4-dihydroxyphenyl)-7-(4- DRh C. kwangsiensis
hydroxyphenyl)heptan DRh C. comosa
586 (3R,5R)-3-Acetoxy-5-hydroxy-1-(3,4-dihydroxyphenyl)-7-(4- DRh C. kwangsiensis
hydroxyphenyl)heptan DRh C. comosa
. . DRh C. kwangsiensis
587 | (3R,5R)-3-Acetoxy-5-hydroxy-1,7-bis(3,4-dihydroxyphenyl)heptan DRA C comosa
588 (3R,5R)-3,5-Diacetoxy-1-(3,4-dihydroxyphenyl)-7-(4- DRh C. kwangsiensis
hydroxyphenyl)heptan DRh C. comosa
589  (3R,5R)-3-Acetoxy-5-hydroxy-1,7-bis(4-hydroxyphenyl)heptan DRh C. kwangsiensis
. . . DRh C. kwangsiensis
590 | (3R,5R)-3,5-Diacetoxy-1,7-bis(3,4-dihydroxyphenyl)heptan DRA C comosa
591 (??R,5R)-3,5-D|hydroxy-l—(4—hydroxy—3methoxyphenyl)-7-(3,4- DRh C. kwangsiensis
dihydroxyphenyl)heptan
592 | 1,7-bis(4-Hydroxyphenyl)-3-heptanon DRh C. kwangsiensis
593 | 1-(4-Hydroxy-3-methoxyphenyl)-7-(4-hydroxyphenyl)-3-heptanon DRh C. kwangsiensis
594  Tetrahydrobisdemethoxycurcumin FRh C. longa
595 (5R)-5-Hydroxy-1-(4-hydroxyphenyl)-7-(4-hydroxy-3- DRhh C. comosa

methoxyphenyl)-3-heptanon
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596 | (55)-5-Hydroxy-1-(4-hydroxypheny)-7-phenyl-3-heptanon DRh C. kwangsiensis
597 ﬁégé(rj]roo;(y-1-(4-hydroxyphenyl)-?-(3,4-d|hydroxyphenyl)-3- DRh C. kwangsiensis
598 5-Hydroxy-1-(4-hydroxy-3-methoxyphenyl)-7-(4-hydroxyphenyl)- DRh C. comosa
3-heptanon
FRh C. longa
599 | (5S)-5-Hydroxy-1,7-bis(4-hydroxyphenyl)heptan-3-on DRh C. kwangsiensis
DRh C. comosa
600 (E_>S)-5-Hydroxy-l-(4-hydroxy-3-meth0xyphenyl)-7-(3,4- DRh C. kwangsiensis
dihydroxyphenyl)heptan-3-on
. . DRh C. comosa
601  (1E,3E)-1,7-Diphenyl-1,3-heptadien-5-ol DRh C xanthorrhiza
. . DRh C. comosa
602  (1E,3E)-1,7-Diphenyl-1,3-heptadien-5-on DRh C xanthorrhiza
603 | 7-(4-Hydroxyphenyl)-1-phenyl-(1E,3E)-1,3-heptadien-5-on DRh, DAp  C. comosa
. . DRh C. kwangsiensis
604  1,7-bis(4-Hydroxyphenyl)hepta-1E,3E-dien-5-on DRh C comosa
1-(4-Hydroxy-3,5-dimethoxyphenyl)-7-(4-hydroxy-3-
605 methoxyphenyl)-1,3-heptadien-5-on FRh C. longa
606 : 1,7-bis(4-Hydroxy-3-methoxyphenyl)-1E,3E-heptadien-5-on* FRh C. longa
607 1-(4—H_ydroxy—3—methoxyphenyl)—?—(4—hydroxyphenyl)—l,3— ERN C. longa
heptadien-5-on
608 | 3-Hydroxy-1,7-bis(4-hydroxyphenyl)-1,3-heptadien-5-on DRh C. longa
609 | 1,7-bis(4-Hydroxyphenyl)-3,7-dihydroxy-1,3-heptadien-3-on DRh C. longa
3,7-Dihydroxy-7-(4-hydroxy-3-methoxyphenyl)-1-(4-
610 hydroxyphenyl)-1,3-heptadien-5-on DRh C. longa
3,5-Dihydroxy-7-(4-hydroxyphenyl)-1-(4-hydroxy3-
611 methoxyphenyl)-1,3-heptadien-5-on DRh C. longa
612 : Diarylcomosol DRh C. comosa
. . Rx, Rh C. longa
613 ﬁéS—tlZé?g:_rSCi)é)r/]—lj—b|s—(4—hydroxy—3—methoxypheny|)-|,3- DRh C sedoaria
P DRh C. xanthorrhiza
DRh,Rx  C.longa
614 : (1E,4E,6E)-1,7-bis-(4-Hydroxyphenyl)-1,4,6-heptatrien-3-on DRh C. zedoaria
DRh C. mangga
615 1-(4—HydroxyphenyI)—7—(4-hydroxy—3methoxyphenyl)—I,4,6— ERN C. longa
heptatrien-3-on
616 (1E,4E_,6E)-1,7-b|s—(4—Hydroxy-3—methoxyphenyl)-1,4,6— Rh C. longa
heptatrien-3-on
617  1,7-Diphenyl-(1E,3E,5E)-1,3,5-trien DRh C. comosa
618  Tetrahydro-bis-demethoxycurcumin DRh C. zedoaria
619  Tetrahydrodemethoxycurcumin DRh C. zedoaria
620 1-(4-Hydroxy-3-methoxyphenyl)-7-(4-hydroxyphenyl)-(4E)-4- DRh C. kwangsiensis
hepten-3-on
621 | 15-Epoxy-3-carbonyl-1,7-bis(4-hydroxyphenyl)-4,6-heptadien Rx C. longa
622  3'-Demethoxycyclocurcumin DRx C. xanthorrhiza
623 | Cyclocurcumin DRh C. longa
624 | Curcumalongin A DRh C. longa
625 | Curcumalongin B DRh C. longa
626 | (1E,4E)-1,5-bis-(4-Hydroxy)-1,4-pentadien-3-on Rx C. longa
627 | (1E,AE)-1,5-bis-(4-Hydroxy-3-methoxyphenyl)-1,4-pentadien-3-on Rh, FRh C. longa
628 (1E,4E)-1—_(4-Hydroxy—3—methoxyphenyl)—5—(4-hydroxyphenyl)- Rx, FRh C. longa
1,4-pentadien-3-on
629 | Acid amadanoic A DRh C. amada
630 : Acid amadanoic B DRh C. amada
631 | Amadandiol DRh C. amada
632 | Acid caffeic DRh C. longa
633 | Acid cinnamic DRh C. longa
634 | Acid p-coumaric DRh C. longa
635  Acid p-methoxycinnamic Uk C. aromatica
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. DRh C. zedoaria
636 | Ethyl-p-methoxycinnamat ERN C. oligantha
637  Cinnamaldehyd DRh C. xanthorrhiza
638 | Ethyl ferulat RX C. longa
. . Rx C. longa
639 | Acid ferulic Rh C. wenyuiin
FRh C. oligantha
640  Estragol ERN C caesia
Lf C. caesia
641 | Methyl eugenol DRh C. angustifolia
- FRh, Lf C. longa
642 | Elemicin DRh C. angustifolia
643  (E)-Methyl isoeugenol Lf C. caesia
644 | Cinnamyl cinnamat FRh C. oligantha
645 | Calebin A Rh C. longa
646 4"-(4"-Hydroxypenyl-3"-methoxy)-2"-0xo0-3"-butenyl-3-(4'- DRx C. longa
hydroxyphenyl)-propenoat
647 4"-(4"-Hydroxypenyl-2"-oxo0-3"-butenyl-3-(4'-hydroxyphenyl-3'- DRh C. longa
methoxy)-propenoat
648 | Acid 1-p-coumaroyl-cinnamic DRh C. chuanyujin
. . . DRh C. aromatica
649 | Acid 1-feruloyloxy-2-methoxycinnamic Uk C. chuanyujin
650 | Acid 1-feruloyloxy-cinnamic DRh C. chuanyujin
651  Curcucomosid A Ap C. comosa
652  Curcucomosid B Ap C. comosa
653  Curcucomosid C Ap C. comosa
654  Curcucomosid D Ap C. comosa
655  Kaempferol 3-O-a-L-arabinosid Ap C. comosa
656  Quercetin 3-O-arabinopyranosid (guaijaverin) Ap C. comosa
657 Kaer_npferol 3-(_)-a-L-rhamnopyranosyl(1->2)-O-a-L- Ap C. comosa
arabinopyranosid
658 Kaempferol—3—(_)—0:—L—rhamnopyranosyl(1—>2)—0—a—L— Ugp C. longa
rhamnopyranosid
659 Quercetln-3—0—q—L-rhamnopyranosyl(1—>2)—0—a-L— Ugp C. longa
rhamnopyranosid
660 : Quercetin-3-O-p-D-glucopyranosid-7-O-a-L-rhamnopyranosid Ugp C. longa
661 | Kaempferol-3-O-a-L-rhamnopyranosid Ugp C. longa
662 : Quercetin-3-O-a-L-rhamnopyranosid Ugp C. longa
663 | Quercetin Ugp C. longa
664 : Naringenin DRh C. zedoaria
665  Malvidin 3-rutinosid Lé bac mau | C. alismatifolia
hong
DRh C. longa
DRh C. aromatica
666 : Stigmasterol DRh C. ochrorhiza
DRh C. oligantha
DRh C. heyneana
. DRh C. wenyujin
667  f-Sitosterol DRh C. kwangsiensis
RX C. longa
668  p-Sitosterol-3-O-p-D-glucopyranosid DRh C. aromatica
DRh C. phaeocaulis
. DRh C. longa
669  a-Sitosterol DRh C ochrorhiza
670 | (5a)-3-Ethyl-3-hydroxyandrostan-17-on DRh C. aromatica
671 | a-Spinasterol DRh C. phaeocaulis
672 : Mangdesisterol DAp C. wenyujin
673 | Aurantiamid DRx C. wenyujin
674 | Myrophin FRh C. amada
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675 | Curcuminol | DRx C. wenyujin
676 | 2-(2'-Methyl-1'-propenyl)-4,6-dimethyl-7-hydroxyquinolin DRx C. longa
677  Curcumapentadecanol DRh C. aromatica
678  n-Pentatriacontan-5-on DRh C. aromatica
679  n-Henitriacontan-14-on DRh C. aromatica
680 : Cyclodocosalacton DRh C. longa
681 . Amadaldehyd DRh C. amada
682 | Acid octacosanoic DAp C. wenyujin
683 | Acid eicosenoic FR C. longa
684 | Acid 9Z,12Z-octadecadienoic DRh C. aromatica
685  1,2-Benzendicarboxylic acid, diisooctyl ester DRh C. aromatica
686 | Curoliganthol DRh C. oligantha
687 | Acid tridcanoic DR C. angustifolia
688 | Acid myristic FR C. longa
689 | Acid pentadecanoic DR C. angustifolia
FR C. longa
690 | Acid palmitic Fl C. pierreana.
DRx C. phaeocaulis
DRx C. kwangsiensis
. . DRXx C. aromatica
691 | Acid octadecanoic DRx C. angustifolia
. . FR C. longa
692 | Acid oleic DRXx C. angustifolia
693 | Acid linolenic FR C. longa
694  Curcuma-J DRx C. longa
695 | Crotepoxid DRXx C. wenyujin
2,3,4,8a,9,9a-Hexamethyl-2,3,3a,4,4a,5,8,82a,9,9a-decahydro-1H- .
696 cyclopenta [b]naphthale%—l,2,3a,4a—tetraol g DRh C. caesia
697 | Wenyujinosid DRXx C. wenyujin
698  Acid 3,7-dimethyl-5-indancarboxylic DRx C. zedoaria
699 | 1-(4-Methylphenyl)ethanol DRh C. longa
700  4,6-Dihydroxy-2-O-(5-D-glucopyranosyl)acetophenon DRh C. comosa
701 | Phloracetophenon Uk C. comosa
702  Acid vanillic DRh C. longa
703  Acid syringic DRh C. longa
704  4-(4-Hydroxy-3-methoxyphenyl)-2S-butanol FtRh C. longa
705 | (2R,4R)-6-(4'-Hydroxyphenyl)-hexan-2,4-diol DR C. longa
706 | Scopoletin DRh C. mangga
707 i 2-(Hydroxymethyl)anthraquinon DRh C. longa
708 : Curcuminol F DRx C. wenyujin
709  Difurocumenonol DRh C. amada
710  Amadannulen DRh C. amada
Ghi chu:

Ap: Phan trén mat dat; Bk: Vo; DAp: Phan trén mat dat khd; DRh: Than ré khd; DRx: R& kho; (D)Ugp: Phan
dudi mat dat kho; FI: Hoa; FR: Ré tuoi; FRh: Thén ré tuoi; FtRH: Thén ré Ién men; Lf: L4; Ugp: Phan dudi mat
dat; Uk: Khong xac dinh bo phan; Rh: Than ré; Rx: Ré; St: Than; Pt: Cudng Ia.
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Phu luc 1.2. Cac hep chat acyclic monoterpenoid trong chi Curcuma L.
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Phu luc 1.3. Cac hep chat methan monoterpenoid trong chi Curcuma L.
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Phu luc 1.4. C4c hep chét bicyclic monoterpenoid trong chi Curcuma L.
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Phu luc 1.5. Cac hep chat farnesan sesquiterpenoid trong chi Curcuma L.
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Phu luc 1.6. C4c hep chét bisabolan sesquiterpenoid trong chi Curcuma L.
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HO

179 R, =R, = OMe, R3 = H,
180 R, =R, =0Me, R3=0
181 Ry =H,R,=0Me,R3=0 OH
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Phu luc 1.7. Cac hgp chat cadinan sesquiterpenoid trong chi Curcuma L.

o & o <

197 198 199 200 20

HOY

H
Ao:
PN
207 211
OH
iz OH
212 216
OH
H
217 218 219 220 221 222

Phu luc 1.8. C4c hop chat carabran sesquiterpenoid trong chi Curcuma L.

H,CO
OCH3

XXXVii



Phu luc 1.9. Cac hgp chat curcuman sesquiterpenoid trong chi Curcuma L.
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Phu luc 1.10. C4c hep chit eleman sesquiterpenoid trong chi Curcuma L.
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Phu luc 1.11. C4c hep chit eudesman va furanoeudesman sesquiterpenoid trong

chi Curcuma L.
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Phu luc 1.12. Cé4c hop chat germacran sesquiterpenoid trong chi Curcuma L.
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Phu luc 1.13. C4c hep chat guaian sesquiterpenoid trong chi Curcuma L.
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385R, = pH, R,=PBOH, R3=oMe, R,=pH, Rs=BMe, Rg=BOH
386 R, = aOH, R, = BOH, Ry = aMe, R, = BH, Rs = BMe, Rg = o OH
387R;=aH, R,=pH, Rj;=oMe, R,=pOH, Rs=aMe, Rg = BOH
388 R, = POH, R, = aOH, R3 = pMe, Ry = aH, Rs=aMe, Rg = BOH
389 R, = BOH, R, = BOH, Ry = aMe, Ry = BH, Rs = aMe, Rg = POH

Rs R7 Ry 390 R, = pMe, R, =aOH, Rj = R, = aH, Rs = aOH, Rg = BOH, R, = BH
Rg R, 391 R, = aMe, R, = BOH, Ry = BH, Ry = oH, Rs = aOH, Rg = aOH, R; = BH
R4 Ry 392 R, = aMe, R, = BH, Rz=aH, Ry=PBH, Rs=BOH, Rs=BOH, R; = BH
s 393 R, = pMe, Ry = aOH, R3 = oH, R, = BH, Rs = BOH, Rg = BOH, R; = BH
394 R, = pMe, R, = aOH, Ry = BH, Ry = BH, Rs = BOH, Rg = BOH, R; = oH
395 R, = aMe, R, = BOH, R; = BOH, R, = BH, Rs = BOH, Rg = BOH, Ry = BH

o 396 R, = pMe, R, = aOH, Ry = R, = BH, Rs = BMe, Rg = BOH, R; = BOH

397 R, = BOH, R, = aMe, R = aH, Ry = BH, Ry = BOH, Rg = BOH, R; = BH

398 401 402
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HO

408 409 410 411 412

413 Ry =pH, R, =BOH 415 416
414 R4 =aH, Ry, = aOH

Phu luc 1.14. C4c hep chat sesquiterpenoid dimer trong chi Curcuma L.

421 422 423 424

425 426 427
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Phu luc 1.15. Céc hep chit sesquiterpenoid khac trong chi Curcuma L.

OH

464 465 466 467 R = BH 468 R = oH 469 R = oOH
=
S 0.0 0.0
OH
470 471 472 473 474 475

xlv



- (0]
B H
=
(0] | OH o "o
479 480 481

;H%% PN

484 -R 485 o-R

0]
476 477 R = oH

482

Phu luc 1.16. C4c hep chat diterpenoid trong chi Curcuma L.
COOH

CHO OAc

486 487 488

MeO
CHO

CHO

492 493 494 495

COOH
496 497 498

499 R = CHO
500 R = COOH 501
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507 508

510 511 512R =H 14
%09 513 R = Me >

516 517 518

520 521 522 523
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Phu luc 1.17. Cé4c hep chat diphenylheptanoid trong chi Curcuma L.
O O

531 R, = R, = OMe, Ry = H
532 R, = H, R, = OMe, Rs = H
533 R, =Ry =Ry = H

534 R, = OMe, R, = OH, Ry = H
535R1=R2=R3=OM9

536 R, = H, R, = OH, Ry = H
537 R, = R, = OMe, Rs = OH
538 R, = R, = OH, Rs = H

T

O
o o
I I

569 R = H
571 R = Ac
HO O OH
OH
570 R =H OR
572 R = Ac R
HO ‘ ‘ OH
R
573R=H OH OH
575R = OMe
HO ‘ O OH
R3 R4

OH OR,
574 R, = OMe, R, = H, R3 = OMe
583 R;=H, R, = Ac,R;=H
584 R; = OH, R, = Ac,R;=H

R1
HO O O OH

R3 R>
OH OH
576 R, = H, Ry = OH, Ry = H
577 R, = H, R, = OMe, R = H
578 R, = OH, R, = OMe, Rs = H
579 R, = OMe, R, = OMe, R; = OMe

581 R1=R2=R3=H
HO O O OH
R

592R =H 0]
593 R = OMe

Rs Rs Ry

o I,
R4

539 R, = H, R, = Ry = R, = OH, Rs = H, Rg = OH, Ry = H
540 R, = R, = Rz = OH, Ry = Rs = H, Rg = OMe, R; = H
541 R; =R, =Ry =R, =Rs=H, Rg= OMe, R; = H
542 R, =R, =R3 =R, = Rg = H, Rg = OAc, R; = H
543 R; =R, = H, R3= R, = OH, Rs = H, Rg = OH, R; = H
544 R, =Ry=R3=H, Ry = OH, Rs = H, Rg = OH, R; = H
545R;=R,=R3=R,=Rs=H, Rg=0, R; = H
546 R, = Ry = R3 =R, = H, Rs = OH, Rg = O, R; = H
547 R, =Ry=R3=H, Ry = OH, Rs = H, Rg = OH, R; = H
548 R, = R, = Ry = H, R, = OMe, Rs = H, Rg = «OH, R; = H
549 R, = R, = Rz = H, Ry = OMe, Rs = H, Rg = BOH, R; = H
550 R; = H, R, = OH, Ry = H, R, = OH, Rg = H, Rg = O, R; = H
551 R, = H, R, = OH, Ry = OMe, R, = OH, Rs = H, Rg = BOH, R; = H
552 R; = H, R, = R3 = R, = OH, Rs = H, Rg = BOH, R; = H
553 R, = H, R, = R3 = Ry = OH, Rs = H, R = aOH, Ry = H
554 R, = H, R, = R3 = Ry = OH, Rs = H, Rg = BOAc, R; = H
555 R, = H, R, = Ry = R, = OH, Rs = H, Rg = aOAc, Ry = H
556 R, = H, R, = OH, Ry = H, R, = OH, Rs = H, Rg = BOH, R; = H
557 R; = H, R, = OH, R3 = H, R, = OH, Rg = H, Rg = aOH, Ry = H
558 R, = Ry = H, Ry = Ry = OH, Rs = H, Rg = BOH, R; = H
559 R; = R, = H, R3 = R, = OH, Rs = H, Rg = 0OH, Ry = H
560 R, = OMe, R, = OH, R; = H, R, = OH, Rs = Rg = O, Ry = H
561 R, = OMe, R, = OH, Ry = H, R, = OH, Rs = Rg = O, R; = OH
562R1=OMe,R2=R3=R4=OH,R5=R6=O,R7=H
563 R, = H, R, = OH, Ry = H, R, = OH, Rs = O, Rg = OH, R; = O
564 R; = H, R, = OH, R;= OMe, R; = H, Rs = Rg = O, R; = H
565 R, = Ry = R3 = R, = OH, Rs = O, Rg = OH, Ry = H
566 R»] = OMe, R2 = OH, R3 = OMe, R4 = OH, R5 = Re = O, R7 =OH
567 R, = OMe, R, = OH, Ry = OMe, Ry = OH, Rs = Rg = O, Ry = H
568 R, = H, R, = OH, Ry = H, R, = OH, Rs = Rg = O, Ry = H

OR; OR,
580 Ry =OH,R,=H,R3=H,R;=H, Rs = H
582R;=H,R,=H,R3=H, R, =0H, Rg=H
585R;=0H,R,=H, R3=H, R, =OH, Rs =H
586 R, = OH, R, = Ac, R3=H, R, = OH, Rs = H
587 R; = OH, R, = Ac, R3 =H, R, = OH, Rs = OH
588 R; = OH, R, = Ac, Ry = Ac, R, = OH, Rg = H
589 R;=H, R, = Ac, R3=H, R, = OH, Rs = H
590 R, = OH, R, = Ac, R3 = Ac, R4 = OH, Rs = OH
591 R, = OMe, Ry, = H, R3 = H, R4 = OH, Rg = OH

xIviii



595
HO ‘ ‘ OH
Ry Ry

OH O
597 R,=H, R, = OH

598 R»] = OMe, R2 =H
R, Rs Rg

R1§\\ §R7

Ry Rs
Rs3

601R;=R,=R3=R;=H,R5=0H,Rs=R;=Rg=H
602R;=R,=R3=R;=H,R5=0,Rg=R;=Rg=H
603R1=R2=R3=R4=H,R5=O,R6=R7=H,Rg=OH

604R1=H,R2=OH,R3=R4=H,R5=O,R6=R7=H,R8=OH

605 R, = OMe, R, = OH, R; = OMe, R, = H, Rs = O, Rg = H, R; = OMe, Rg = OH
606 R, = OMe, R, = OH, Ry = R, = H, Rs = O, Rg = R; =H, Rg = OH

607 R, = OMe, R, = OH, Ry =R, = H, Rg = O, Rg = R; = H, Rg = OH

608 R; = H, R, = OH, Ry = H, Ry = OH, Rg = O, Rg = R; = H, Rg = OH

e Qr
OH O
596 R; = H, R, = H, Ry = H
599 R, =H, R, = OH, Rz = H
600 R, = OMe, R, = OH, Ry = OH
0

R ‘ N A ‘ Ry
HO OH
614 R, =R, = H

615 R, = H, R, = OMe
616 R, = R, = OMe

SN
@

R
/OH

610 R; = H, R, = OH, Ry = H, Ry = OH, Rg = O, Rg = OH, R; = OMe, Rg = OH HO

MeO N 0
609R1=H,R2=OH,R3=H,R4=OH,R5=O,R6=OH,R7=H,R8=OH O /
o
o}

611 R; = OMe, R, = OH, Ry = H, R; = OH, Rg = O, Rg = OH, R; = H, Rg = OH
612R;=R,=R3=R;=H, Rs=OH, Rg=R; = Rg = H

H
624 R=H
625 R = OMe

613 R1 =OMe, R2=OH, R3=H, R4=OH, R5=O, R6=H, R7=OMe, R8=OH

HO

621 R1 = R2 =H
622 R1 B OMe, R2 =H
623 R, = R, = OMe

xlix

0O R,

R, l ¥ ‘ R3

HO OH
618 R;=H,R,=OH,R; =H

619 R, = H, R, = OH, Rs = OMe
620 R1 = OMe, R2 = R3 =H



PHU LUC 2. MOT SO KET QUA NGHIEN CUU VE TAC DUNG CHONG UNG THU CUA CHI CURCUMA L.

Phu luc 2.1. Nghién ctru 1Am sang vé tic dung ciia curcumin trong phong /diéu tri cac loai ung thw [32]

Loal ung Lot hinh S0 bénh Lidu ding Cic chi tiéu danh gia Két qua
thw nghién ctru nhan
a N.g,hl?n et dan%l 1 g/ngay trong 24  Dau hiéu va triéu ching, Gl?m cac. danh1¢u 4 tricu
BPH gia san pham thr 61 A J N ching, cai thién chat lugng
A tuan chat lugng cudc song A X
nghiém cudc song
. Licu to.l daA du,n £ hap cua Khéng c6 tién trién ung thu, dap
, A 0,5-8 g/ngay trong = curcumin, doc tinh, an toan, | N RSN
. Thr nghi€ém lam “ oA A P \ A ~ ung mdt phan & mdt s6 bénh
Vu . . 14 7ngay két hop véi  hiéu  qud, nong  do ~ A X, o
sang giai doan I box s 1A 1A .. nhan, tan suat tic dung phu
docetaxel VEGF ° va cac dau hiéukhoi ., \ .
Y thap, gidam nong d§ VEGF
N d
Thu nghi¢ém ngau ?u%r-lr Lgt htron\gc')’? Nong dd oxit nitric huyét
CML® nhién c6 dbi 50 uan ket op s & Y' Giam ndng dd oxit nitric
chimg imatinib (400 mg  tuong
BD ©)
Nghién ctru tht 40-200 mg/ngady  Hoat tinh COX-2ftrong Giam nong d6 PGE2 phu thudc
A e A 15 ; AR ~ C 1A
nghiém tang liéu trong 29 ngay mau va nong do PGE2 9 vao licu
Nong do curcumin va cdc | .o 800 46 PGE2 phu thuge
chat -chuyén héa cla no vao liéu, nong do curcumin va
Thtr nghiém tang 0,45-3,6 g/ngay  trong huyét thanh, nudc tiéu Iy £ o ) .
2o 15 . TR A, cac chat chuyén hoa cua no
liu giai doan | trong 4 thang va phan; nong d6 ctia PGE2 X s 2
. \ A . trong huyét tuong va nudc ti€u
Dai truc va hoat do cua glutathion S- &
\ . thap
trang transferase trong mau
o 045¢,1,8g, 36g ong do cureumin Va €ic \ o 4o ¢ hogt tinh sinh hoc
Thtr nghi¢m ting X chat chuyén héa cua n6 . N
PN 12 mo1 ngay trong 7 X . . .. cuacurcumin trong md dai truc
liéu giai doan | \ trong huyét tuong va mo dai  _ .
ngay A trang
truc trang
Thir nghiém 1am 196 360 mg TID trong Nong do TNF-a*j trong Giam noéng d6 TNF-a trong
sang giai doan I 10-30 ngay huyét thanh va biéu hi¢én huyét thanh, ting bicu




Loai ung Loai hinh S0 bénh Lidu ding Cic chi tiéu danh gia Két qua
thw nghién ciru nhan
cua p53 trong mo khoi u hién p53 trong mo dai truc trang
2 a/ngAY V3 4 Nong d6 PGE2 va 5-
Thir nghiém lam gmaay HETE i trong ACFiva nigm .. o
\ > 44 g/ngay trong 1 . . 2 « Giam so0 lugng ACF véilicu 4 g
sang giai doan II . mac binh thudng, tong so
thang
ACF
Nghién ctru thu 5 Tinh an toan, kha nang dung An toa? va Adurrlg nap ,tOt’ dat
A 2,35 g/ngay trong A o . duogc nong dd co6 hoat tinh sinh
nghi¢m 26 3 nap, nong d curcumin trong T )
. 14 ngay A o hoc kéo dai cua curcumin trong
(Pilot study) niém mac dai trang N AL A
mo rudt két
Nghién ctru thu , I A Al s . .
HNSCC nghiém 21 1 g lidu duy nhit I;Io?);( ig?r}t)nIKI;Eé; ;g)tng do l()};?m hoat tinh IxKp trong nudc
(Pilot study) vt & i i
- Thu r.l*?hlefn heau 1,59 BID trong 12 Tong 50 polyp, klc%l thude Khoéng c6 dép tng lam sang
UA nhién c6 doi 44 . polyp trung binh, tic dung _, R Arreos
, thang dang ke, rat it tac dung phu
chung phu
Thir nghiém 1am 8 g/ngdy trong 8 Phan (g va ddu hidu khéi u, ~.np kha dung duong uong
sang giai doan II 25 tuan tac dung phu kém, ddp {mg sinh hoc chi ¢ 2
i . . bénh nhan, khong c6 doc tinh
At . Thoi gian dén khi phat trién  TTP tir 1-12 thang (trung binh
T‘hu: ngh@m lam 17 8 g/”gaX trong 4 khéi u (TTP) va ho so toan 2 thang), tan suat tac dung phu
sang giai doan II tuan A A s
dién vé tac dung phu cao
Tuyen 1 i nghiém lam Bgingaytrong 14 - ¢\ an thu céa bénh nhan, A1 04n va dung nap (o, thoi
tuy \ e 21 ngay két hop véi A A . gian song sot trung binh 1a 161
sang giai doan I/I1 Lk ddc tinh, hi€u qua .
gemcitabin ngay
Ao i, duge ding o 100 0 13 o i
2 A ~ _ Y 14 9. - m /‘\ A
Thir nghiém 1am 16 200-400 mg/ngay  hoat tinh cia NF-kB ™, nong hoat tinh NF-kB hay nong db

sang giai doan |

trong 9 thang

do cytokin, hiéu qua va chat
luong cudc song

cytokin, cai thién chat luong
cudc song




ching

huyét thanh

Loai ung Loai hinh S0 bénh Lidu ding Cic chi tiéu danh gia Két qua
thw nghién ciru nhan
, A x 100 mg két hop
Thur nghiém ngau - ' ch A A " 1A A
STV v6o1 40 mg A A n X Giam nong d§ PSA & bénh nhan
nhlsﬁ e doi 85 isoflavon dau nanh  \On€ 40 PSAThuyetthanh - Shg ) o dan > 10 pg/mL
£ & trong 6 thang
Tuyén
A e Thoi gian song sot voi bénh
tién liet , A x
: Thur nghiém ngau 5 khong tién trién vé mat sinh ., £ L e
a L as 3 g/ngay trong 3 Tac dung chong oxy hda dang
nhién c6 doi 40 f hoa va lam sang, nhitng thay , z ., ,
, thang 2. . =77 ke, giam mic PSA
ching doi trong hoat dong cua cac
enzym chong oxy hoa
;. Thir nghiém ngau \ SI'IA thaAy dmxve C}Alat, lugnig Cai thién chét luong cudc sdng,
Khoi u P 180 mg/ngay trong cudc song, nong do cac chat
Z nhién c6 doi 80 A i A giam ndng do cac chit trung
ran 8 tuan trung gian gay viém trong

gian gay viém

aB~PH: phi dai tuyén tjén ligt lanh tinh; b VEGF: yéu t6 ting truong ndi mé mach mau; ¢ CML: bénh bach ,cﬁu dong tuy man tinh; 4 TID: ba lan
moi ngay; * BD: hai lan moi ngay; fcox-2: cyclooxygen@se-Z; 9 PGE2: prostaglandin EZ; h TNF-a: yeu to hoai tir khoi u a; ' 5-HETE: acid 5-
hydroxyeicosatetraenoic ! ACF (Aberrant crypt foci): cac 6 di dang (1a mot cum cac tuyen dang Ong bat thuong trong niém mac cua dai trang va

truc trang) HNSCC: ung thu biéu mo té bao vay ¢ dau va cd; ' IkKp: IxB kinase B; ™ NF-kB: yéu t6 hat nhan «B; " PSA: khang nguyén dic

hiéu tuyén tién liét, * UA (Intestinal Adenoma): mot loai khdi u 4c tinh phat trién tir cac té bao ciia niém mac rudt.




Phu luc 2.2. Xanthorrhizol diéu hoa cac chit trung gian giy ung thw in vitro va in

silico [100]
Cac loai £ A n .
ung thur Té bao Nong do Tac dung
1,25,5 6val0 Tang p53, diéu hoa giam Bcl-2 va PARP-
MCF-7
pug/mL 1
MDA-MB- 5, 10, 15, 20 K‘lch .1510';1’[ caspase-3. 7\_/a cgspase-9, diéu
231 ML hoa giam PARP-1, giai phong cytochrom
HY c tu ty thé dén cytosol
Sukéthgpcia o . o . o
MDA-MB- _ . Thtc day qua trinh apoptosis thong qua sy
231 ATZ: CUICUMIN | 121 ménh ADN
e (1:9) dén (9:1) P
u
\ Tang hoat tinh luciferase Gal-4/ER, kich
MCF-7 1,5val0uM hoat ERE va ting biéu hién gen pS2
XTZ (1va3pM) Tac dung hiép dong cua XTZ véi
MCE-7 dugc sir dung  tamoxifen: tang hoat tinh‘ luciferase cua
truge tamoxifen  Gal-4/ER phu thude vao liéu (1 — 5 mM),
(0, 2,5, 5 pg/mL) kich hoat ERE va tang biéu hién gen pS2
Nghién ctru in  Dbi khang estrogen mot phan bang cach
T47D - . X
silico uc che hER-a
Co tir A :
HeLa 6 pug/mL Diéu hoa tang p53 va Bax
cung
Bit giit chu ky té bao, diéu hoa ting p21,
. s p27 va NAG-1, dicu hoa giam Bcl-XL va
Dai HeTite 2220 75Val00 Wy /GSK3B/mTOR, kich hoat caspase-8,
trang MM \ ~ A
caspase-9 va caspase-3, gay ra su phan
manh ADN
Kich hoat caspase-3, diéu hoa ting p53,
Gan HepG2 4 pg/mL. diéu hoa giam Bcl-2
Migng va 5cc.1s , i ‘
thue 0SCC 60 uM Kich hoat MAPK, tang pp38 va p-JINK

quan




Phu luc 2.3. Xanthorrhizol diéu hoa cac chét trung gian giy ung thw in vivo [100]

Cac loai
ung thw

Liéu

Dong vat

Hoat dong dwgc bao cao

Va

Tamoxifen (4,6
mg/kg thé trong,
ubng 2 ngay mot
lan trong 21 ngay),
XTZ (0,1, 0,2 va
04 mgkg thé
trong, i.p)

Chudt céi suy giam
mién dich BALB/c
dugc cay MCF-7

Tao ra tic dung hiép dong voi
tamoxifen, giam thé tich va
kich thuéc khdi u, ting biéu
hién p27 (Kip1) va p38

Phéi

0,1, 0,2, 05val
mg/kg the
trong/ngay, 1.p, 14
ngay

Chudt duc suy giam
mién dich BALB/c
duoc tiem CT26

Diéu hoa giam COX-2, MMP-9
va ERK

Miéng
va thuce
quan

2 va 6 UM boi tai
cho, 30 phut trudc
khi b6i DMBA

Chuot Hamster géy
ung thu  bang
DMBA

Uc ché sb luong khéi u va ting
ty 1€ song sot

Da

10 va 30 pg/mL,
bo1 tai cho trudc
khi b6i TPA

Chudt cai ICR duoc
gy ung thu da bang
DMBA va thic day
bdi TPA

+ Ngin ngira cac khdi u da
bang cach giam ty 1& méc va sy
da dang cua cac khéi u da

+ Piéu hoa giam ODC, iNOS,
NF-«xB, MAPK va/hodac Akt,
COX-2, JNK, ERK, p38

Ghi chu:

1L.p:

Intraperitoneal (thuéc dung trong mang bung), DMBA:

7,12-

Dimethylbenz[a]anthracen, TPA: 12-O-tetradecanoylphorbol-13-acetat.

liv




Phu luc 2.4. Tac dung chéng ung thw ciia f-elemen [102]

Ung thw M@ hinh Thir nghiém  Nong d¢/Liéu Co ché chinh Tac dung
Té bao A549 In vitro 1-320 mg/mL ) ) )
e o : : PERK?, 1IRElat, ATF61, Uc ché sy tang sinh t& bao va gy
1\110 }nnh khf” u xenograft cua In vivo 50-100 mg/kg ATF41, CHOP1, ROST, Bel-2|  apoptosis t€ bao
te bao Lewis (PC: cytoxan)
Té bio A549 In vitro 100-600 gy 5| Belxiy, ps3t, exosomt | UG ChE su tang sinh te bao va gdy
pg/mL apoptosis t€ bao
M5 hinh khéi u xenograft cia . , Z s . e
& bao A549 In vivo 20 g/mL p531, exosom? Uc ché tang truong khoi u
Caspase-31, caspase-71, ) )
£1n . . caspase-91, Bcl-2], cytochrom @ Gay bat gitt chu ky té bao pha G2/M
T¢ bao H460 In vitro 30-50 mg/mL. ct, Chk21, PRAP?, Cdc25C|, : va apoptosis t€ bao
cyclin B1]
) Té bao HA60 In vitro Bax?, p-Bcl-21, Bel-2|, XIAP|, T?c dung 9hopg ung th}r hlep dor}g
Phbi o o . 30 g/mL caspase-31, caspase-71, két hop véi cisplatin bang cach wc
T¢€ bao A549 (PC: cisplatin) IR . A1
caspase-91, caspase-1071 ché qua trinh apoptosis t€ bao
Té bao H460 Chk2?, Cde2|, cyclin B1], Téc dung chong ung thu hiép dong
P In vitro 20-80 mg/mL | Cdc25C|, p21Cipl/Wafl?, két hop voi cisplatin bang cach gy
Té bao A549 p27Kipl11, GADD451 ra sy bat gitr chu ky té bao pha G2/M
, ) 50-200 c-Cbl1, Cbl-b1, Aktt, ERK? ,
Tée bao A549 In vitro mL Gay apoptosis té bao
Hg/m PARP?, Baxf, Bel-2|
Té bao PC9 25-200  Spl| -ERK1/2 Akt : :
: In vitro : ply, — p E 1> U ché ting truémg 6 bao
Téc dung chéng ung thu hiép d(‘}ng
Té bao A549 In vitro 20-50 mg/mL PARP?T, Bax?, p537, p2l1, két hop vdi etoposid phosphat bang

cyclin D1]

cach e ché apoptosis t& bao va giy
bat giir chu ky té bao




Ung thw M@ hinh Thir nghiém  Nong d¢/Liéu Co ché chinh Tac dung
Tac dung chéng ung thu hiép dong
Té bao A549 In vitro 100-500 BC|-2.i_, p211, Bax?, caspase-9], l’<et h(,)? Vo taEg than n}llef ba‘ng cacl}
pug/mL Survivin] uc ché bat gitt chu ky t€ bao S va
apoptosis
IO . . In vitro 20-140 . . . .
T¢ bao A549/cisplatin (PC: cisplatin) mg/mL MMP|, P-gp|, ROS?T Pao ngugc tinh trang khang cisplatin
Té bao A549 . Bax?, Stat3], FOXO3af, . .« .. O
Té bao H1975 In vitro 5-40 mg/mL MiRNA155-5p?, IGFBP11 Uc ché sy tang trudng cua te bao
M5 hinh khéi u xenograft cia . .. , o \ e
t bao A549 In vivo 45 mg/kg | Survivin], HIF-1a] Uc ché tang truong khoi u
) 0525 Beclin-11, LC3If, ATG-51, ) )
T¢ bao THP-1 In vitro o XBP-11, caspase-31, caspase- Uc ché sy ting trudng cua t€ bao
. 5 mg/mL e Baxt, Bel-2)
Bénh bach cau ’ ’
M0 hinh khdi u xenograft ctia In vivo (PC: 10-500 , £ . . e
€ bao K562/doxorubicin doxorubicin) mgmL P&l U che tang trudng khoi u
Té bao ECA-109 In vitro 30 g/mL LncRNA CDKN2B-ASIT, Ut ché sy ting truong cua té bao
hTERT |
Thyc quin ¢ b0 TE-1 p-AKT|, PD-L1|, AKT|, ~. .. .. . o
, Invitro | 5-50mg/mL  Ki67), Cyclin DI], PTENY, ¢ che dng sinh € bdo, di cin, xim
Té bao KYSE-150 Cyclin B1] lan va gay apoptosis té bao
AR, - In vitro MMP-2|, MMP-9|, Cbl-bf, Pao nguoc tinh trang khang thudc
Bién the khing doxorubicin (PC: 5-100 pg/mL  miR-13237, EGFR|, ERK], doxorubicin bing céch trc ché su di
cua t€ bao SGC7901 - NS
doxorubicin) Akt] can cua té bao
Da day Bién thé khang doxorubicin In vivo miR-132371, Cbl-b71, E- Dao nguoc tinh trang khang thudc
ciia m6 hinh xenograft cua té (PC: apatinib) 25 mg/kg cadherinf, Vimentin|, MMP- doxorubicin bang cach trc ché sy di
bao khoi u SGC7901 -ap 2], MMP-9] can cua te bao
Té bao MKN-45 In vitro 0-200 pg/mL | Notch-1], Hesl1| Uc ché sy tang trudng cua té bao
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Ung thw M@ hinh Thir nghiém  Nong d¢/Liéu Co ché chinh Tac dung
) LC3-1I1, AtgS-Atgl2t, Bel-2],
Te bao MGCS803 . 10-200 Bax?, Survivin|, p-Akt], p- . N SR X
Té bao SGC7901 In vitro mg/mL  mTOR|, p-p70S6KI|, Beclin O%Y aPoptosis t&bao va tu thyc bao
1]
£1s Tac dung chdng ung thu hiép dong
Té bao MKN45 . - PAKIIP11, p-PAKII (T423) |, , & e o
Té bao SGCT901 In vitro 20-60 mg/mL t-PAK 1T}, p-ERK1/2] kgt hQP voi Atmh Elha_lA’y cdm phong xa
bang cach gay chet té bao
Bién thé khang doxorubicin '”F‘,’gfo 0,1-100  E3 ubiquitin ligasef, c-Cblf, fl)ao pac s tinh e gha‘fg
ciia té bao SGC7901 (PC: mg/mL  Cbl-bt, p-Akt|, P-gp| Oxorubicin bang cach e che di can
doxorubicin) ’ ’ te bao
Té bao T24 : 10-500 A s TS
Té bao 5637 In vitro mg/mL PTENT, p-AKT| Ut ché sy tang truong t€ bao
Té bao T24 In vitro 4-80 mg/mL  Smad41 Uc ché su tang truong té bao
Bang quang ) ) B
Tebao T24 In vitro 20-200 S;SP;S,SE%E?TT’ gzzpzzg-;% Gay apoptosis té bao
Té bao 5637 mg/mL pase-el, pase>,  Ldy apop
caspase-101
Té bao T24 In vitro 4-80 mg/mL | Survivin], Bel-x1], Mta-1 Gay apoptosis té bao
Bcl-2|, Survivin|, PARP? bi
A L1 i . 50-200 phén tach, p-ERK?1, p-JNKT, p- | ~. SN .
Than T¢ bao 786-0 In vitro ug/mL Akt], p-mTOR], p- p70S6K 1], Gay apoptosis t€ bao va tu thuc bao
LC3-1I7
Té bao A2780/CP khang In vitro 20200  Cyelin A, cyelin B}, €DC2|, Tdc dung chong ung thu hi¢p dong
cisplatin (PC: cisplatin) ma/mL p21 (WAFL/CIP1)1, p531, p27 két hop vdi cisplatin bang cach gay
P - CI5P g kip11, Gadd451 ra sy bét giit chu ky té bao G2/M
Buong trimg Tac dung chdng ung thu hiép dong
Té bao A2780/CP khang In vitro 20-200 ) ) két hop véi cisplatin bang cach gay
cisplatin (PC: cisplatin) mg/mL ERCC-1J, XIAPY, p-INKLL, - ) apoptosis té bao va trc ché sua

chita ADN
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Ung thw M@ hinh Thir nghiém  Nong d¢/Liéu Co ché chinh Tac dung
L1s . . Caspase-3/8/91, phan  tach
T_e bao_ A2780/CP khing I.n \_/|tro . 50 g/mL caspase-91, Bax?, Bcl-2|, Bcl- Gay apoptosis té bao
cisplatin (PC: cisplatin) XL|
Té bao C6 _ o )
- In vitro 20-80 mg/mL | p38 MAPK | Uc ché sy tang trudng t€ bao
Té bao U251
Té bao U87-MG
Té bao U251 Tac dung chong ung thu hiép dong
Té bao T98G In vitro 20100 iy Akt), ERK |, H2AX] | K€t hop voi xa tri hoge temozolomid
mg/mL bang cach tc ché stra chita ton
Té bao LN229 thuong ADN
Té bao C6
Té bao U87 E i . Tac dung chdng ung thu hiép dong
P In vitro 20-80 mg/mL %ﬁ%ﬁf /2, Bel2|, Survivin], két hop v6i temozolomid bang cach
. Tebao U251 uc cheé sy tang sinh t€ bao
U nguyén bao - -
than kinh dém Tac dung chong ung thu hiép dong
(Glioblastoma) Té bao U87 In vitro 20-80 mg/mL | GMFpB|, MKK3/6] ket hop véi cisplatin bang cach uc
ché sy tang sinh té bao
Té bao U87 In vitro 20-80 mg/mL MKK31, MKK671 Uc ché su tang truong té bao
Té bao US7 In vitro 2080 mg/mL  Tuc hop HspOO/Raf-1l, Raf- o oiocis t6 bao
1], Bcl-2|,
Té bao U251 Tac dung chéng ung thu hiép dong
P In vitro 40 g/mL p-EGFR|, p-AKT|, p-ERK] két hop voi gefitinib bang cach uc
Te bao US7-MG ché su tang sinh té bao
Té bao CD133+ In vitro DL S
: CDI33}, ABCG2|, GFAP} U:c ]fl]:‘lf"teh !oao goc va thuc day qua
M0 hinh khoi u xenograft ctia : trinh bict hoa
In vivo 50 mg/kg

té bao giong t€ bao goc
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Ung thw M@ hinh Thir nghiém  Nong d¢/Liéu Co ché chinh Tac dung
Glioblastoma
Té bao UR7 50—200
In vitro . . . I . I A
L 1n I .. ug/mL N-cadherin |, B-catenin|, Uc ché tang sinh t& bao, gdy
T¢€ bao so cdp cua ngudi CD133|, ABCG2|, Notch11, E- | apoptosis t€ bao, suy giam t& bao goc
6 hi bi ; cadherint, GFAP?1, SHH a thac da a trinh biét hoa
I\A{Io }nnh khm u xenograft cua In vivo 50 mg/kg i i T Vva thuc day qu :
te bao Glioblastoma
Té bao BGC823 : : R S S S
Té bio SGCT901 In vitro 1-5mg/mL  Claudin-1], p-FAK| Ut ché sy di can va xam lan té bao
Té bao B16F10 In vitro 0‘3008 ) ) i )
Hg/m VEGF| Uc ché sy phat trién va di cdn cua té
Mo hinh khéi u xenograft ciia : bao
’ & bao B16F10 In vivo 20-50 mg/kg
Khoi u 4c tinh . S R —
Té bao BI6F10 In vitro 5-500 pg/mL g}IAl, uPAR |, MMP-2 |, MMP- baco ché su phat trién va di can cuia té
M5 hinh khéi u xenograft cia . uPA|, uPAR|, MMP-2|, MMP- £ < . Z.
& bio BI6F10 In vivo 2 L 9 Uc ché sy tang trudng khoi u
In vitro (PC:
£1s heparin trong 25-100 E , £ S S S
Te€ bao 4T1 Iwgng phan ti mg/mL Heparanase|, p-ERK |, AKT| Ut ché sy di cin va xam lan t€ bao
thap)
%1 . In vitro . . , . ) .
) Tée bao MCF-7 khang (PC: 10-100 Giam lugng protein ABC thoat Pao nguoc tinh trang khang
Vi doxorubicin L. mg/mL ra, P-gp|, MRP|, BCRP| doxorubicin
doxorubicin)
Té bao MCF-7 khang In vitro 540 ma/mL Ras?, MEKI1/27, p-ERKI1/21, Pdo nguoc tinh trang khang
tamoxifen (PC: tamoxifen) g ERa? tamoxifen
Té bao MCE-7 In vitro 50-100 E-ca}dherlnT, ERaf, MTA3T, Uc ché sy di can va xam lan té bao
pg/mL Snail |
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Ung thw M@ hinh Thir nghiém  Nong d¢/Liéu Co ché chinh Tac dung

£ 123 . In vitro
Té bao MCF-7 khang
doxorubicin (PC: ) bPao nguoc tinh trang khang
Té bao MCF-7 khéng doxorubicin) 50 g/mL. P-gpl, PTEN{, exosom| docetaxel va doxorubicin
docetaxel

(PC: docetaxel)
Té bao MCF-7 khéang In vitro (PC: ) biao nguoc tinh trang khang
doxorubicin doxorubicin) 50 g/mL. BCRP|, P-gp} doxorubicin
E-cadherin|, B-catenin |,

O i . Smad3 |, N-cadherint, - X Y S O

T¢€ bao MCF-7 In vitro 20-80 mg/mL vimentin], SNAII?, SNAIT. Uc ché su di can va xam lan té bao
TWIST?, SIP11

L1s . Gay apoptosis té bao va bt giit chu
Té bao HepG2 In vitro 10-40 mg/mL | Fas?, FasL1 Ky t& bao pha G2/M
Té bio HepG2 In vitro 10-100 fxlpha-tubuhnl, trung hop vi G‘ayAap‘optos1s té bao va bat gitt chu

mg/mL ong| ky té bao pha S

£ 1 . 20-200 , T o
T¢€ bao HepG2 In vitro mg/mL TOPO 1|, TOPO Il a| Ut ché su tang sinh t€ bao
Té bao H22 In vitro 50-100 Histon H11, HMG Uc ché su tang sinh té bao

Gan Mg/mL ’ I tang
Mo hinh khéi u xenograft cia In vivo . . L \ £
t bao H22 (PC:5-Fu) 50-100 mg/kg | Histon HI11 Uc ché sy tang truong khoi u
Té bao H22 In vitro 50-100
pg/mL
) Invi c-Met| Uc ché su ting trudng té bao
M0 hinh khoi u xenograft cta nvivo
L1 50-100 mg/kg
t€ bao H22 (PC:5-Fu)
Tuyén tuy M0 hinh ung thu bi€u mo6 In vivo 20-60 mg/kg — Téac dung chong ung thu hi¢p dong

tuyén tuy nguyén phat

ket hop voi vac xin t€ bao dudi gai




Ung thw M@ hinh Thir nghiém  Nong d¢/Liéu Co ché chinh Tac dung
bﬁr}g cach trc ché sy phat trién cua
khoi u
Té bao PANC-1 : 0,5-16 Y NP S
Té bao BxPC3 In vitro mg/mL HIF1A|, VEGFA| Uc ché sy tang sinh té bao
HO-11, transferrint, E-
cadherint, GPX4|, SLC7A11],
T¢ bao HCT116 In vitro 125 g/mL  ETHLL glutaminasel, Estc hdunfof Egglill;la.gb %121;1 hlc?c}? oy
. ~ TébaoLovo g SLC40A1], Vimentin|, N- ‘.10P 01 ZCHA I 00N CACh 2y
Dai tryc trang cadherin|, Slug|, Snail |, MMP- p
91
£1n a . . Gay tu thuc bao, apoptosis va bat gitr
/ _ :
Té bao HCT116 p53 In vitro 5-320 pg/mL  Cyclin D371 chu k¥ t& bao
_ Té bao SU-DHL-8 .
Ulympho ¢  T& bao SU-DHL-10 In vitro 20-40 mg/mL ’
bao B 16m lan - Bax1?, Bel-2], HULC| Gay apoptosis té bao
: Mo hinh khoi u xenograft clia .
toa  bao SU-DHL-8 & In vivo 45 mg/kg
Bcl-2|, Bcl-w|, caspase-31,
kinase phu thuoc cyclin|,
£ 1o In vitro cyclin-B1|, p21}], P27, . 3
Te bao U-205 (PC: paclitaxel) = 190MIKY  Gpr124) VEFGR], MMmp-3], Téc dung chong ung thu hi¢p dong
Xwong MMP-9], endostatinf, TIMP- két hop véi pachtaxel bang cach trc
} ché su phat trién cua té bao, su xam
11, TIMP-21
14n va apoptosis
Té bao U-20S In vitro 100 mg/kg GPR124|, endostatinf, TIMP-

(PC: paclitaxel)

11, TIMP-21
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Phu luc 2.5. Tac dung chéng ung thw ciia furanodien [102]

Ung thuw M@é hinh Thir nghiém Nong dé/Liéu Co ché chinh Tac dung
Té bao MCF-7 :
' MR . . Cyclin D1}, CDK2|, pRb], Bcl-2|, . . Xy
”2F§1bao MDA-MB In vitro 50-100 pg/mL caspase-97, PARP? Gay apoptosis té bao
Té bao MDA-MB- . 8 Integrin aV], B-catenin|, FAK|, p- . £ P S
931 In vitro 5-25 pg/mL AKt], p-PI3 Kinase p85). MMP-0| Uc ché sy di can cua t€ bao
A s T 2 Tang cuong hoat dong tic ché ting trudng
Té bao MDA-MB- . D‘leu hoa ?DK gyclms,k ty ’the CAa spafe va thic day apoptotic cia tamoxifen bang
A s In vitro 25 g/mL va con duong dan truyén tin hiéu doc |, - . L A1 3
231 amtinh ERa . cach tang kha nang bat giir chu ky t€ bao va
1ap v6i PPARg AT P,
apoptosis cua té bao
Té bao MDA-MB- Integrin aV], B-catenin|, p- Lam suy giam kha ning di cin cua céc té
231 In vitro 0-20 pg/mL FAK/Src/paxillin|, PI3K/Akt path|, bao ung thu v di can cao do doxorubicin
MMP-9] gay ra
Té bao MCF-7 khéng In vitro

Vu

doxorubicin

(PC: doxorubicin)

50-100 pg/mL

Piéu hoa su kich hoat AMPK

Giam chirc ning ty thé

Té bao MCF-7 khéng
doxorubicin

In vitro
(PC: doxorubicin)

25-100 mg/mL

Diéu hoa cac con dudng phu thudc va
khong phu thudc vao NF-kB ndi sinh va
ngoai sinh

Gay apoptosis té bao

Té bao MDA-MB-

biéu hoa cac con duong dan truyén tin

Ting cudng tic dung chéng ung thu cua

A s In vitro 50-100 pg/mL  hiéu phu thudc ty thé-caspase va khong doxorubicin thong qua viéc giy apoptosis té
231 &m tinh ERa ~ N
phu thudc vao ROS bao
Té bao MCF-7 dugc Y-

z PR . Uc ché sy hinh thanh mach va gay ra su san
ey ghép vao cd ngua In vivo 0,01-2000 pg/mL P-gp} sinh ROS, dit gay chudi ADN %éyapopfosis
van 5
Té bio MDA-MB- Tac dung chdng ung thu hiép ddng két hop
231 duge cdy ghép In vivo 0,01-2000 pg/mL  P-gp) v6i 5-Fu thong qua vige chong tao mach,

vao c& ngua van

gly ra sy san sinh ROS, pha v& chudi ADN
va apoptosis
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Ung thuw M@é hinh Thir nghiém Nong dé/Liéu Co ché chinh Tac dung
Té bao MCF-7 khang : Dao nguoc tinh trang da khing cis-
In vivo adriamycin thong qua viéc chong tao mach,

adriamycin dugc cay
ghép vao ca ngya van

(PC: adriamycin)

0,01-2000 pg/mL

P-gp|

gdy ra sy san sinh ROS, pha v& chudi ADN
va apoptosis

Cyclin D1|, CDK6|, p217, p271,

Bit giit chu ky té bao pha G1, apoptosis va

Té bao 95-D In vitro 20-80 mg/mL  PARP|, procaspase-7], survivin], Bcl- X
2, PARPY, LC3-I11 tr thyc bao
L1 ) : Cyclin D1}, cyclin Bl], CDK6|, c- Hoat dong chong ting sinh hiép dong véi
Te bao 95-D In vitro 80 g/mL Myc|, integrin b4 |, FAK|, paxillin| paclitaxel
Té bao A549 khang bao nguoc tinh trang da khang cis-
cis-platinum dugc In vivo platinium thong qua viéc chong tao mach,

0,01-2000 pg/mL

Phéi cay ghép vao cangya  (PC: platinum) P-gp! gdy ra sy san sinh ROS, dut giy chudi
van ADN va apoptosis
L1 . g Con duong ty thé va caspase-31, P381, Bit giit chu ky t& bao G2/M, apoptosis té
T¢ bao HepG2 In vitro 100-300 pg/mL ERK1/2 MAPK | b3o
£ 103 ) Tac dung chdng ung thu higp dong két hop
Te baoA’BEL ,7402 , : v6i 5-Fu thong qua viéc chdng tao mach,
duge ey ghép vao cd Invivo 0,01-2000 pg/mL - P-gpl gdy ra sy san sinh ROS, pha v& chudi ADN
ngua van va apoptosis
Té bao KGla , N U S
Bénh Té bao Moltd In vitro 3,125-100 pug/mL  WT1|1 Ut ché su tang sinh té bao
bach
A O . TNFR17, san sinh TNF-af, con duong . A
cau N I B )
T¢ bao HL60 In vitro 30-70 mg/mL dn truyén tin higu TNFR11 Gay apoptosis té bao
% Té bao JF 305 duoc , x
Tuyén P N . ) Uc ché sy hinh thanh mach, gy ra sy sén
tuy cay ghép vao cd ngya Invivo 0,01-2000 pg/mL. P-gp| sinh ROS, dut gdy chudi ADN va apoptosis

van
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Phu luc 2.6. Tac dung chdng ung thw ciia furanodienon [102]

Ung thw M@ hinh Thir nghiém Nong dé/Liéu Co ché chinh Tac dung
Té bao BT-474 . x A yen , ,
- In vitro 20-80 mg/mL /Cl_?n gu(mg dan truyén tin higu EGFR Bat gitt chu ky t€ bao va apoptosis
. Té bao SKBR3 er-2|
Vi
Té bao MCF-7 In vitro 10-160 mg/mL  Tin hiéu ERA] Uc che sy ticn tricn cia chu kj t€ bio, sy
tang sinh té bao va gay apoptosis t€ bao
Bénh - Tebao U118 khang . Tin hiéu CSPG4-Akt-ERK| phan (g
ung thw | temozolomid In vitro i A . . X
~ . viém|, nong do cytokin|, con duong . . L As
Nao A ha ; (PC: 50 g/mL hu thudc caspase?, rdi loan chirc nin Gay apoptosis t€ bao
nguyén  T¢bao U251 khang temozolomid) p uh‘ Hoc caspaset, ' &
phat temozolomid ty thét
Té bao RKO
- In vitro 150 g/mL ) . .
Pai truc | T¢ bao HT-29 Con dudng ty thé qua trung gian Bat git chu ky t€ bao pha GO/G1 va
trang o MAPK phu thudc vao ROS| apoptosis té bao
M® hinh xenograft .
In vivo 2 mg/kg

khéi u RKO
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Phu luc 2.7. Tac dung chdng ung thw ciia germacron [102]

Ung thw | MO0 hinh Thir nghiém Nong dé/Liéu Co ché chinh Tac dung
Té bao HepG2 . g Cyclin B1|, CDK11, p211, Baxt, Bcl-  Bit giit chu ky té bao pha G2/M va
T¢ bao Bel7402 In vitro 160-240 pg/mL 2/Bcl-xL|, p531 apoptosis
£ . Diéu hoa con duong din truyén tin hiéu . A
T¢ bao HepG2 In vitro 80-240 pg/mL JAK2/STAT3 Gay apoptosis té bao
Té bao MDA-MB-231 , s O S
Gan Té bao MCF-7 In vitro 100-200 pg/mL | Tin hiéu ERa Uc ché sy tang sinh t€ bao
Té bao MCE-7 khang  In vitro . O
adriamycin (PC: adriamycin) 50-250 pg/mL  Bcl-2], p531, Baxt, P-gp| Gay apoptosis t€ bao
o MR LDHT, AYm 1, Bok?, cytochrom c1, su
TS bilo MDA-MB-231 In vitro 50-200 pg/mL  phan tach caspase-31, caspase-71, Bat giir chu ky té bao va apoptosis
T€ bao MCF-7
caspase-91, PARP?
Bénh
bach ciu | Té bao K562/ADM , . o
tity xuong | khang adriamycin In vitro 10-70 mg/mL  : Bcl-2|, Bax?, P-gp? Gay apoptosis t€ bao
man tinh
U.gg thlf Té bao Ecal 09 Bax1, Bcl-2], caspase-91, caspase-31, , £ SR U
bi¢u mo . Uc ché sy tang sinh t€ bao, di cin va
AN ] In vitro 10-50 mg/mL Grp78, caspase-12, caspase-7, -
té bao vay Té bao EC9706 STAT3| apoptosis
thwe quéan
Eiltlllla;ém Té bao U87U251 In vitro 50-150 mg/mL 520 }-Tz l,p331, Bax{, cyclin D1, CDK2], Bit giir chu ky té bao pha G1 va apoptosis
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Phu luc 2.8. Tac dung chéng ung thw ciia curcumol [102]

Ung thw M@é hinh Thir nghiém  Nong do/Liéu Co ché chinh Tac dung
IR . IGF-1R|, p387, MAPKs?, Baxf, . A
Té bao LoVo In vitro 0,05-0,4 pg/mL Bel-2, ki-67), CREB1 | Gay apoptosis té bao
E/Ifolil;;h xenograft khoi In vivo 20-80 mg/kg | ki-67|, Baxt, Bel-2|, p381 Uc ché tang truong khdi u
Té bao HCT-116
Te bao LoVo In vitro 12,5-100 pg/mL
T¢ bao SW480 ﬁ}?g;h PI3KT, p-Aktf, NF-xB, Uc ché sy tang sinh té bao
Pai trwee | M6 hinh xenograft khdi .
trang U LoVo In vivo 20-80 mg/kg
T? be}o LoVo In vitro 53-424 pg/mL
> ginst, i~ v A 1a
- ) Bat gitt chu ky té bao pha G0/G1
Mo hinh xenograft khoi . Akt/GSK3p/cyclin D1}
In vivo 20-80 mg/kg
u LoVo
) Tac dung chéng ung thu hiép dong két hop voi 5-
Té bao LoVo In vitro 50 g/mL PCNA|, Bcl-2] Fu biang cach tc ché su ting sinh té bao va
apoptosis
Rudt két  Té bao HTC-116 In vitro 25-100 mg/mL  Baxt, caspase 91, Bcl-2] Uc ché sy biét hoa va ting sinh té bao
Té bao MGC-803 (P(I:r} ‘gtcrgp) 20-100 mg/mL | ROST, MMP|, IDH1| Bt giit chu ky t& bao pha G2/M, apoptosis té bio
X A1 Z. Tac dung chong ung thu hiép dong két hop voi
Da day M hinh xenograft khoi In vivo 100 mg/kg Caspase-31, Bel-2] oxaliplatin bang cach trc ché sy phat trién cua
u BGC-823
khéi u va ting sinh té bao
Té bao SGC7901 In vitro 25-100 mg/mL  AIFt, Endo Gt Gay apoptosis té bao
Té bao ASTC-a-1 In vitro 100 g/mL Baxt, AYm| Bit giit chu ky té bao pha G2/M, apoptosis t& bao
Phéi ) L o T
Té bao SPC-A-1 In vitro 6,25-100 pg/mL | — Bat giti chu ky t€ bao pha G0/G1, apoptosis té

bao
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Ung thw M@é hinh Thir nghiém  Nong do/Liéu Co ché chinh Tac dung
Mo hinh xenograft kh6i . , £ < ) e
U SPC-A-1 In vivo 6,67-60 mg/lkg - Uc ché sy tang truong khoi u
L1 p38 MAPK]|, caspase-3/caspase-9 .., £ S £ .
mviro | S0gmL CDICL el 1 Bl el21, 1o 0% ing ne e i e L b v
Bad?, Bax?, p211, p-ERK | - Y
Té bao H1650 Invitro  20-160 mg/mL  Con duong JAK2-STAT3] E:O che sy tang sinh t¢ bao va gdy apoptosis e
Té bao A549 In vitro 12,5-100 pg/mL  NF-xB|, VEGF| Uc ché su tang sinh té bao
Té bao HepG2 Invitro  25-100mg/mL  p531, p2lWAF11, pl6INK41 gg}’elfo héa & bao, bit gilr chu ky 1€ bao pha
Gan Té bao HepG2 In vitro 10-100 mg/mL  Con dudng PI3K/AKT|, caspase-31 = Gay apoptosis t& bao
P . . pRB17, CDK21, cyclin D11, Lo, .. N A1y
Té bao HepG2 In vitro 2,5-10 mg/mL CDKS81, p531, p27KIP11 Bat gitr chu ky t€ bao pha G1, apoptosis té bao
o MR . Con duong NF-«xB phu thudc £ A A
v Té bao MDA-MB-231 In vitro 10-40 mg/mL INK1/2 v Akt, MMP-9 Uc ché su di cin, xAm lan va bam dinh té bao
Té bao MDA-MB-231 In vitro 50-200 pug/mL  eEF1A1} Uc ché sy xdm 14n va bam dinh cua té bao
Té bao MDA-MB-231 . 5 A
dot bién ps3 In vitro 25-100 mg/mL  p731, PUMATY, Bax1?, p53| Gay apoptosis t€ bao
Ung thu £ 1.3 MR In vitro
vibpba |00 MDAMB-25L (PC: 10-100 mg/mL ,
am tinh ang doxorubicin doxorubicin) Piéu hoa truc miR-181b-2-3p- Tang cuong dd nhay cam cua té& bao véi
ABCC3 doxorubicin
M6 hinh xenograft c6 In vivo 2 5 ma/k
nguon goc tu bénh nhan > Myikg
. Té bao SiHa , . o .
Cd tir Té bao HCC94 In vitro 6,25-100 pg/mL | LC3-1I/LC3-11 Gay apoptosis t€ bao va tu thyc bao
cung . ; . :
Té bao CASKI In vitro 12,5-100 pg/mL  — Bat gilr chu ky t€ bao G2/M, apoptosis té bao
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Ung thw M@é hinh Thir nghiém  Nong do/Liéu Co ché chinh Tac dung
Bang Té bao EJ . Uc ché su tang sinh té bao va gy apoptosis té
quang Té bao T24 In vitro 12,5-100 pg/mL MMP|, ROSt, EZH2| b3o
I . Con dudng din truyén tin hiéu .. Y S \
Xwong Té bao MG-63 In vitro 15-120 mg/mL INK? Gay apoptosis té bao va tu thuc bao
Buf”)ng £ 1 . A TR
trimg Té bao SKOV3 In vitro 12,5-100 pg/mL  JAK2|, STAT3| Gay apoptosis t€ bao
Té bao JEG-3 In vitro 75 g/mL
Biéu mé MO hinh xenograft khoi ) DNMTs|, HDACs| Uc ché sy tang sinh té bao
u giong te bao goc ung In vivo 200 mg/kg
thu biéu mé mang dém
Puwong Té bao RBE . Uc ché sy ting sinh, di cin, xam 14n va phat trién
mét Té bao HCCC-9810 Invitro 25-100 mg/mL. CDKL3] chu ky té bo
Té bao CNE-2 In vitro 50 g/mL IGF-1 R/PI3K/Akt/GSK-3p| Bit giit chu ky té bao pha G0/G1 va apoptosis
Biéumé  Té bao NPC 5-8F In vitro 01-04pgmL dherin vz iher
vom hong o o biéu hoa E-cadherin va N-cadherin, Ue ché su di cin t& bao
Mo‘hlnh xenograft khoi In vivo 15 mg/mL TGF-B|, EMT| :
u vom hong 5-8F
Té bao ung thu hic t6 : Tin hiéu ERK/NF-kB|, tin hiéu . .« . . . . . . _
Da B16 In vitro 25-200 mg/mL MiR-152-3p1, c-MET/PI3K/AKT| Uc ché ting sinh té€ bao va di can
Bénh
bach cau I . A A 1s
dong tiy Té bao KG-1a In vitro 10-80 mg/mL  A¥m| Gay apoptosis té bao
cap tinh
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Phu luc 2.9. Tac dung chéng ung thw ciia curdion [102]

Ung thuw M&é hinh Thir nghiém  Nong d¢/Liéu Co ché chinh Tac dung
Té bao HCC1937 Invitro | 12,5-50 pg/mL RAEAI},KL p-INK{,  p-Akl,  MMP2L, vy h& Gr di can va xam I4n t bao
Vi 9]
Té bao MCF-7 In vitro 25-100 mg/mL  Caspase-31, caspase-91, Bax1, Bcl-2] Gay apoptosis té bao
Than € bao ACHN Invitro 12,5200 pg/mL EE’XI?’ pAkt], Bel-2, p331, caspase-31, a0 4noptosis t bao

Phu luc 2.10. Cac thir nghiém lam sang vé Curcumae Rhizoma va cac terpenoid [102]

Loai Poi twgng Thiét ké nghién ctru Can thiép nP om thy Thoi gian Két qua
: nghiém
44 bénh nhan Nhom thir nghiém: S-elemen IS Thoi gian séng sot trung binh va ty 1¢ kiém soat khdi u ciia nhom
. A D . Thuoc tiém S-elemen \ \ A , 2 o, , A A
mdc NSCLC + di€u tri giam dau; nhom 400 ma/nai 42-84 ngay  thu nghiém cao hon dang ké so voi nhom chumng; ty 1€ phan tmg
tién trién chung: di€u tri giam dau g/ngay bat loi thap hon dang ké so v&i nhom ching
86 bénh nhan Nhém thir nghiém: S-elemen ) Céc ty 1é vé dap tng, loi ich 1am sang, cai thién‘chét luong song
ung thu hai * pemetxed + Thuoc tiém S-elemen 42 nai sOt va ty 1¢ tang CD3+, CD4+ va CD4+/CD8 deu cao hon dang
tlei tridn p nedaplatin; nhom chung: 600 mg/ngay gay ké so voi nhom chimg; toc do gidm nong ¢ MMP-9 va MMP-2
pemeterxed + nedaplatin trong huyét thanh thap hon dang ké so vdi nhom ching
A ~. Nhom thir nghiém: f-elemen Ty 1& kiém soat bénh va ty 1 dap img cao hon dang ké so véi
- 55 bénh nhan F N . A £ i
;. + dot u bang song cao tan Thudc tiém S-elemen R nhom chimng; diém Chat luong cudc song va Bax cao hon dang ké
Elemen ung thu phoi s Y s 28 ngay
tin tridn qua da; nhém chung: dot u 500 mg/ngay SO ycn nhom chimg; ndng d6 Cyfra21-1 ciing cao hon dang ké so
bang song cao tan qua da vG&i nhdém chirng
62 bénh nhan Nhom thtr nghiém: S-elemen L a Ty 1& muc tiéu va ty 18 loi ich 1am sang cao hon dang ké so véi
g : .~ Thuoc tiém S-elemen \ . , ., X1 . X . 2 A
mac NSCLC | + docetaxel + cisplatin; nhom \ 42 ngay  nhom ching; phan tng bat lgi thap hon dang ké so véi nhom
A2 . . . 600 mg/ngay ,
tién trién chirng: docetaxel + cisplatin ching
44 bénh nha;r} Nhém thir nghiém: S-elemen Thuéc tiém S-elemen ‘ Nong.do MMP-? va I\flMP-9 trong hlklyetvthanh cao horr} dan% ke
ung thu phoi o , . X 21 ngay so v&i nhom chirng; s6 lugng bach cau tang cao hon dang ké so
Lo + xa tri; nhém ching: xa tri 600 mL/ngay R ,

di can ndo v6i nhom chung
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Can thiép nhom thyuc

Loai Doi twgng Thiét ké nghién ciru nghiém Thoi gian Keét qua
_ Nhom thir nghiém: f-elemen Nhém thir nghiém c6 thé @e ché su biéu hién tang sinh va xam
78 bénh nhan + hoéa tri truyén dong mach £ Lea £ 2 Z. .
2. A L2 27" Thuoc tiém S-elemen A lan cua cac phan tir trong ton thuong khoi u va cai thién phan
ung thu phoi phé quan; nhom chimg: hoa 5 4 tuan
SO . A N £ 600 mg/ngay img mlen dich chéng khéi u toan than & bénh nhan ung thu phi
tién trién tri truyén dong mach phé
. tién trién
quan
120 béqh nhé}n
cao tuol 8¢ Nhom thir nghiém: S-elemen £ i Nhom thir nghiém c6 thé ting cudng chirc ning mién dich va cai
ung thu phoi s O T .. Thuoc tiém S-elemen A A £ A A oA A XL 1
. S - +  gefitinib; nhém  chung: A 4 tuan thién chat luong cudc song ¢ bénh nhan cao tudi mac bénh ung
giai doan nang LY 600 mg/ngay PO
L an .z gefitinib thu phoi tién trién
co doét bien
EGFR
60 bénh nhan om t},lu nghlkem: b ’—elemer? L Ty 18 hidu qua va cac chi s6 chtrc ning mién dich cia CD4+ va
+ phac d6 héa  tri Thuoc tiém S-elemen . , 2 oo 1A A 12
ung thu da 1 . 5 28 ngay CD4+/CD8+ cao hon dang ké so voi nhom chung; ty 1€ veé phan
day tién trién | OLFOQX6;nhom - chimg: 500 mg/ngay {mg bét loi thip hon dang ké so véi nhém ching
phéc d6 hoa tri FOLFOX6 :
68 bénh nhan Y 1A 1sa s A , 2 1 a1
cao tudi maic Nhom thir nghiém: g-elemen  Nhil twong udng S- A Tyﬂlc %11e_:u dua dleg trl cao h(m danAg lfe soval nhczm chu’ng, ty 1?
: s , X 24 tuan phan ung duong ti€u hoa va tc che tuy xuong thap hon dang ké
p ung thu da + S-1; nhom ching: S-1 elemen 60 mL/ngay (i nhom ch
Elemen day tién trién so vdi nhom ching
98 bénh nhan Nhém thq nghl?m: p —e_Iemen £ Hiéu qua diéu tri, tbc do tang CD4+/CDS8 cao hon 13 rét so voi
+ xa tri khong gian 3 Thuoc tiém S-elemen A ; Y PV A A R
ung thu thyc . .27 L . X 3 tuan nhom ching; toc do giam nong d6 MMP-9 va MMP-2 trong
- chiéu; nhém ching: Xa tri 500 mg/ngay £ £ . 2 A ,
quan A . A huyeét thanh thap hon dang ké so v6i nhom chung
khong gian 3 chiéu
96 bénh nhan , , . Gi4 tri trung binh cia thoi gian séng thém khong bi bénh, thoi
Nhom thir nghiém: S-elemen L i T A o A X \: . 2 o
ung thu thuc , e . Thuoc tiém S-elemen \ gian song thém khong bi bénh trung binh dai hon dang ké so voi
- + héa tri; nhdm ching: R 5 ngay , f 2 s \ . z .
quan duoc Kho 500 mg/ngay nhom chung; can thi¢p bang f-elemen anh huong dén sy giam
= . ong 2 an . h
phau thuat toc do cua cyclinD1 va pl6
A ~_  Nhom thir nghiém: f-elemen L i Ty 1¢ dap ung muc tiéu, ty 1¢ kiém soat bénh, ty 1¢ song trung
78 benh nhan + vién sorafenib Thuoc tiém f-elemen 42ngady  binh, ty 18 song sot sau 1 ndm va ty 1¢ song st sau 2 nam, diém

ung thu gan

tosylat; nhdom chung: vién

600 mg/ngay

KPS cao hon dang ké so véi nhom chimg; diém ECOG thép hon
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Can thiép nhom thyuc

Loai Doi twgng Thiét ké nghién ciru nghiém Thoi gian Keét qua
sorafenib tosylat dang ké so v6i nhém ching; cac chi s chirc ning gan tét hon
dang ké so v6i nhom chung
78 benh nhaq Nhgm th_u nghler_n: B -(_alem,en 2 A Ty 1& hiéu qua cao hon dang ké so v6i nhém ching; phan tmg
ung thu dai + cisplatin + paclitaxel; nhom 3 mg/m 6 tuan 2,1 A . 2 o ,
N RY L . X bat loi thap hon dang ké so v&i nhom chiing
trang tién trién = ching: cisplatin + paclitaxel
30 bénh nhan ’ , N I ‘A TS . . 2 I ’ ’ .
. .. Nhom thtr nghiém: S-elemen Thuodc tiém S-elemen N Hiéu qua diéu tri cao hon dang ké so vdi nhoém chung; phan trng
ung thu va di -1 , . N 21 ngay Ao 1s 1A . 2 Ry ,
cin ndo + xa tri; nhém chiing: xa tri 400 mg/ngay bat loi thap hon dang ké so v&i nhdm chirng
78 benh nhan dute e vae vt o6 v :
ung thu v Nhém that nghiém: pS- % . . Ty 1€ hi€u quéa cao hon dang ké so vdi nhom chirng; KPS thap
" .2 . 1 ; khoi u qua dong mach 6 thang . 2 e 1, ,
tién trién tai elemen; nhém chirmg: THP o aa , hon dang ké so voi nhom chiing
chd dui va dong mach va
trong
72 bénh nhan Nhom tht nghiém: S-elemen
cao tudi bi + hoa tri litu thong Thudc tiém S-elemen 3 e Ao T S .
5- ung thir vi ti | thuong: nhém chimg: hoa tri 400 mg/ngay 12 tuan Ty 1¢ giam bach cau thap hon dang ké so véi nhom chung
Elemen  phat va di can | liéu thong thuong
109 bénh qhén
ung th}I cotu Nhorp thu nghlem’: p —elemen Thubc tiém S-elemen < Hiéu qua ngan han va ty 1¢ sdng s6t sau 2,3 niam cao hon déng ké
cung giai doan + hoda xa tri; nhém chung: R 3 ndm L, ,
% 2 N 400 mg/ngay $0 v&i nhom ching
tién trién tai hoa tri liéu
cho
90 bénh nhan Nhom thir nghiém: f-elemen ) Ty 1& hiéu qua, chit lugng cudc sdng cao hon dang ké so véi
une thu vom + IMRT + fluorouracil + Thudc tiém fS-elemen 56 naa nhém chimg; ty 16 CD4+/CD8+, dc tinh huyét hoc va phan ng
h01g1 cisplatin; nhom ching: IMRT 500 mg/ngay gay da d6 III-1V, ty 1¢é phan ung ti€u hoa do III-1V thap hon dang ké
e + fluorouracil + cisplatin s0 v6i nhom chung
ffélc oenn Iriéliﬁ Nhom thir nghi¢m: f-elemen . o o p-elemen .
: + phac d6 HAA; nhoém 14 ngay Ty 1€ hiéu qua cao hon dang ké so v&i nhom ching

bach cdu dong
tuy cap tinh

ching: phac 46 HAA

300 mg/ngay
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Can thiép nhom thyuc

Loai Doi twgng Thiét ké nghién ciru nghiém Thoi gian Keét qua
khoé chira/tai
phat
32 benlh n?h ﬁg Nhom thir nghiém: f-elemen s o) p-elemen .
__ympno. phac d6 CHOPE; nhém X 14 ngay Ty 1€ hiéu qua cao hon dang ké so v&i nhom ching
khéng T 300 mg/ngay
. chung: phic d6 CHOPE
Hodgkin
58 bénh nhan Nhom thir nghiém: g-elemen  Thudc tiém S-elemen y A A A, ,
Undo &ctinh  + xa tri; nhém chime: xa tri 300 mg/ngay 1 ndm Ty 1€ hi¢u qué cao hon dang ké so v6i nhdm chiing
60 bénh nhan Nhom thir nghiém: tinh dau + A A Ty‘le hl.?u qua cao ho,n dar.lg’ ke 50 Vann}}om chung;qp I}an e
A : S Tiém tinh dau 400 . duong ti€u hoa, phan ung di ung, tc ché tuy xuong, ty 1€ nhiem
ung thu buong | docetaxel + cisplatin; nhom \ 3 thang A A1 o o 21 g o . , A
, , . . mg/ngay ddc than kinh va cic phan tng bat lgi khac cua nhom thir nghiém
tring chirng: docetaxel + cisplatin z . 2 12 ,
thap hon dang ké so voi nhdm chirng
62 bénh nhan Nhom thir nghlcrri: tinh dau + o o ’ 7 B ’ . 3
»_ docetaxel ket hop A A Ty 1€ hi€u qua ciia nhém thir nghiém cao hon dang ké so voi
ung thu buong . L , Tiém tinh dau 400 5 . j . . Ky Je o 1 1iA am s .
, . < cisplatin; nhom chung: s 63 ngay nhom ching; cac phan tng bat loi cua hoa tri liéu da giam dang
trimg giai £ . mg/ngay 2
) doan diu d_oceta?(el ket hop voi ke
Tinh ; cisplatin
dﬁu A A r 9 ‘A ‘A .
100 bénh nha}’.l N;hom thu‘nghlcm. ,tlefn tinh n N Ty 1€ hiéu qua ctia nhom diéu tri, ty 1€ cai thién KPS cao hon
ung thu ndi:dau 15 ngay, sau do sir dung Ti€m tinh dau 20 , . o 1A A s PO W
, Y- : , R 5 khoa hoc  nhom ching; ty 1€ bach cau giam, budn nén, nén & nhom di€u tri
mac tor cung phac do hoa tri CAP; nhém mL/ngay thép hon nhém chm
giai doan s6m | chung: phac do hoa tri CAP P &
80 bénh nhan , , A A
phau thuat NP Om thir nghllem’. tinh de}u ~ Tiém tinh dau 200 s Tinh dau ¢ ché sy phat trién va thuc day apoptosis cia t€ bao
tiém glucose; nhom chuing: N 10 ngay T . I X A
ung thu da .. mg/ngay ung thu da day, lam gidm phan Gng viém sau phau thuat
day tiém glucose
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PHU LUC 3. TAC DUNG CHONG VIEM CUA CHI CURCUMA L. [107]

Phu luc 3.1. Kha ning chéng viém cia cac cao chiét tir mdt sé loai thudc chi Curcuma L.

Loai B phan = Cao chiét /Phin doan/Gel Liéu lrgng/Néng do Phuong MQAhlnf’l Co ché hoat dong
phap nghién citu
Muc do cac té bao viém, protein va TNF-a trong
. thuy dich giam dang ké, tir d6 giup giam mac d6
Thanré | Nudc 0,1% 1 Tho nghiém trong cua cac trieu chimg lam sang va cai
thién cac thqy d6i md bénh hoc lién quan dén
viém mang bo dao
y Chudt nhat Giam dang ké trong lugng bdng va giam trong
C. longa Thanré | Nudc 20, 60 va 180 mg/kg 2,3 trang Swiss va | lugng udt ciing nhu kho cua vién bdng ¢ ca hai
chuot Wistar mo hinh
Thanrd | Dung tai chd & dang gel 3,33 - 33,3% 4 Chustcéng | ¢ Che dang ké va phy thuoc vao licu gay phu
chan chuot
Phan doan polysaccharid , L 4 2 s L
Thanré (1) cua dich chiét nuoc = 11,25,22,5va45mgkg | 2,3.4, | Loai gam nhgm | UC Che dang ke chimg phi chan va tai va giam
trong luong wdt va kho cia vién bong
(NR-INF-02)
_ RE EPher dau mo, chloroform ; Ether dau mo, 200 va 400 45 Chuét bach nm
C. zedoaria va methanol mg/kg cao chloroform
Ré Ethanol 200 va 400 mg/kg 4,5 Chudtcong  n.m
M6 hinh chudt ‘ )
Thanré  Methanol 500 mg/kg 6 viém khép bo | Giam nong do haptoglobin huyét thanh
C. phaeocaulis tro
TéEbAORAW . o o i
Thanré : Ethanol 10 - 80 g/mL 7 264.7 chust Ut ché san xuat nitrit trong phan (ing viém
Ethanol va cac phan doan Chuét cén
C. mangga Thanré | chloroform, ethyl acetat, n- 200 mg/kg 4,8 hUo h;g’ n.m
hexan chuot nhat
C. amada Thanré  Ethanol 40 — 80 mg/kg 3,4 Chuot bach n.m
C.aeruginosa | Thanré rCIEéC():rOform, methanol va 3,03 g/kg 4 Chudt cbng Khéng thé hién tac dung chéng viém
C. aromatica Thanré | Ethanol 1-2g 9 Chuot bach n.m

n.m.—khéng dwoc dé cap, 1—viém mang bo dao do ndi doc té gay ra, 2—phu tai do xylen, 3—u hat do vién bong gay ra, 4—phu ban chan do carrageenan gay ra, 5—phu né
ban chan sau do histamin, 6—sung ban chan do chét b trg gay ra, 7—thir nghiém in vitro trén dong té bao dai thuc bao chudt RAW 264.7, 8—phu tai do diu croton gay ra
va 9—viém tai do acid arachidonic gay ra.
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Phu luc 3.2. Tac dung chéng viém cia cac hep chat phan lap tir mét sé loai thudc chi Curcuma L.

Loai B Hop chat Cao chiét /Phan  Phwong M6 hinh Két qua/Co ché hoat dong
phan doan/Tinh dau phap nghién ciu
. Quercetin 3-(2-gal-rha_mnosyl—rob|no_b|05|d), Methanol (cac phéan Giam dang ké sy san sinh NO, PGE2va cac
Trén quercetin  3-rutinosid, quercetin  3- R . S DR A N .
<, 2X R . doan CH:Cl, va 1 RAW 264.7 cytokin gdy viém; giam nong d¢ nitric oxit
mat dat | rhamnosyl-(1—2)-rhamnosid va quercetin- s PR A
. BuOH) synthase va COX-2 phu thugc vao nong do
3-O-rhamnosid
nm Curcumin nm 2 Té bao dia  Giam nong do IL-1B, IL-6, IL-8, MMP1, MMP3
o ' dém cua nguoi | va MMP13 va diéu hoa ting TNF-a
Vo6 than ) )
ré vavé  UP1304 (10% curcumin va 2% mulberrosid) = Ethanol 3 Chuoét cong Ut ché hoat dong enzym ctia COX va LOX
re
Thanré = Curcumin Ether ddu mo, ruou 4,5,6 Uc che chuycn hoa AA, COX, LOX, cytokin (IL
va TNF) va NF-xB
7 i i 3 1 a 5 2 ~! 0
Cong thic két dinh Chust  duc Kich thich su tang sinh ¢ bao khoang =90% trong
A X L A P . . I6p 16t cua t&€ bao bieu md tir nhung mao va cac
Thénré | Curcuminoid niém mac cd chuta 7 Swiss  truéng | |« A s A R X N
curcuminoid (MEC) thanh ho‘c, dong thoi giam nong df? MPO va su hinh
thanh MDA lan luot la 60% va 44%
. 0 0 . . .
nm. Ar-Turmeron (61,79%), curlon (12.48%). | 1, g3, 3,8,9 | Chustnhit | Giam déng ké do day cia chan
curcumen (6,11%), v.v.
n.m. Curcuminoid, bisdemethoxycurcumin (2,5 - Cao chiét Nghé < “ 2. 1 \
C. longa 6,5%), demethoxycurcumin (15 - 25%) va (Cdng ty Sabinsa, 10 Chudt cbng Iljhggn chin sy thay doi thoai hoa trong xuong va
curcumin (70 - 80%) Malaysia) P
Ngén chan dang ke ty I¢ mac va mirc do nghiém
Than ra C_urcumln, deme_thoxycurcumln va. oo 5 Chust céng tr»ong cAua penh viém kigop b_alng ._::flch .tAang/glam
bisdemethoxycurcumin san xuat cdc cytokin chong viém/tién viém tuong
ung
Uc ché phospholipase, LOX, COX-2, LTs, Tx,
Thén ré, . bong vat va PGs, NO, collagenase, elastase, hyaluronidase,
ré Curcumin nm 1 con nguoi MCP-1, protein cam tng interferon, TNF-o va IL-
12
Bénh nhan ) o
. viém da day  Tac dung khang khuan han ché doi vaiH.
n.m. Curcumin n.m 12 -x T P I s A
nhiem H.- pylori va doi véi san xuat cac cytokin gay viém
pylori
Curcumin | - 11 n.m n.m Uc ché enzym COX-1 va COX-2 peroxid hoa lipid
Curcumin (diferuloylmethan), ~Tinh dau (tumeron, Uc ché dang ke tinh trang phu chan va curcumin
demethoxycurcumin va : atlanton va: 3,9,13 i nm c6 tiém nang nhu mot tac nhan tri liéu chong lai
bisdemethoxycurcumin zingiberon) cac bénh hoac tinh trang viém nay
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Loai B Hop chat Cao chiét/Phan  Phuong M6 hinh Két qua/Co ché hoat dong
phan doan/Tinh dau phap nghién ciru
A X Methanol, ether va Chuét  nhat, Uc ché dang ké tinh trang ph né, tinh tham cua
Thénré | Germacron 3,14 A LS A 3 :
n-hexan chuot cong mach mau va so6 lan quan quai
, Uc che dang ke vigc san xuat cac cytokin gay
Thanré | Xanthorrhizol Ethanol 15 Chuét nhat viém, chang han nhu TNF-q, IL-6, IL-18 va
C protein phan tng C trong mé m&, gan va co
wanthorrhiza trans,trans—l,?—D|phenyl—1:3—heptad|en—4—
Thanra | On (alnuston), trans-1,7-diphenyl-1-hepten- 1o, 3 Chudt cbng Hoat dong chdng viém dang ké
5-al, va trans,trans-1,7-diphenyl-1,3- : N
heptadien-5-ol
1,7-Diarylheptanoid n.m 16 M® hinh chugt Uc che _manh A ching phu tai do ethyl-
phenylpropiolat gay ra
Tannin,  saponin,  flavonoid,  gém, Chust  Lon Ut ché dang ké phan ng viém do carrageenan gay
. Thanré  carbohydrat, steroid, alkaloid, duong khir va | Ethanol 3,17 : 9 1 phu thugc vao liéu va su bién tinh protein in
C. zedoaria - Evans -
terpenoid vitro
Théan ré | Sesquiterpen: furanodien va furanodienon Methanol 18 Chuot Uc ché tinh trang viém tai chuot do TPA gay ra
Chust  nhat Giam nong do cua TNF-o va IL-6; c6 tdc dong
Curcumol Nudc 3,4,14 N " ' chong viém dang ké doi vai tat ca c&c thir nghiem
" chudt cong - A
C. wenyujin va viém vung chau
: Uc ché sy hoat hda NF-xB do LPS giy ra va giam
Curcumolid n-m 1 RAW264.7  in xudt TNF-a, IL-6, IL-1B, NO va ROS
Demethoxycurcumin,  15,16-bisnorlabda-
A x  8(17),11-dien-13-on,(E)-15,15- Chloroform, n- Diéu hoa giam céc biéu hien mRNA cua iNOS va
C.mangga  Thanre i oxylabda-8(17).12-dien-16-al, hexan 1 RAW2647  -ox-2 theo cach phu thusc vao lidu
bisdemethoxycurcumin
C. _ Li:l va: Ar-Turmeron, _ bo_rneol, curcumin, oo 19 Chut bach nm
aromatica thAn ré | demethoxycurcumin, linalool, xanthorrhizol

n.m—khong dugc dé cap; 1—cam tng NO, PGE2 va cac cytokin gay viém qua trung gian LPS; 2—chéng viém do IL-1p giy ra; 3—gay phu chan bang
carrageenan; 4—phuong phap vién bong; 5—viém khop do chat bd trg; 6—tinh trang viém da va di ang; 7—viém niém mac ruét do 5-fluorouracil (5-
FU); 8—viém cip tinh do dextran gay ra; 9—viém man tinh do formalin gay ra; 10—viém khép do collagen; 11—céc nghién ciu in vitro, dong vat va con
nguoi; 12—niém mac da day nhiém H. pylori va bénh loét da day ta trang; 13—viém loét dai trang, viém khép dang thap, viém tuy, viém xuong khép, viém
mang dd dao, viém gia u, kho tiéu, hoi chang rudt kich thich va bénh viém rudt; 14—c4c triéu chimng quan quai va tham thanh mach do acid acetic gay
ra; 15—chugt béo phi do ché d¢ an giau chét béo; 16—phu tai do ethylphenylpropiolat gy ra; 17—phuong phap bién tinh protein in vitro; 18—viém tai chuot
dan dén gay ph tai chuot do 12-O-tetradecanoylphorbol-13-acetat (TPA) gay ra; 19—viém tai do acid arachidonic gay ra.
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PHU LUC 4. PHIEU GIAM PINH TEN KHOA HQC

BOYTE CONG HOA XA HOI CHU NGHIA VIET NAM
VIEN DUG/C LIEU Dic lip - Ty do - Hanh phiie

PHIEU KET QUA GIAM DINH MAU
(Két qua pidm dinh chi cé gich trf véri mdu dem thie)

sé: . MEM2D.
Mt gidim dinti: Nghd ding
84 lugng miu: 01 mdu ¢ ciy man g €, 14 va hoa (Mau duge luu tai Phing Tiéu ban
clia Khoa Tai nguyén Duge lidu - Vién Duge lidu véi sé higu: DL-120820),
Ngay liy miu: 12/08/2020
Noi ldy: Xa Béng H3, huyén Minh Lip, tinh Thai Mguyén.
Wi dung yéu edu: Xic dinh tén khoa hoe.
Mgudi yéu ciu: Nguyén Thj Thu
Bon vj edng tic: Khoa Héa thye vit - Vién Duge lidu.
Plurong pitdp gidm dinh: So sanh hinh thi, ddi chifu khéa phan logi.
Cidn b gidim dinh: ThS. Nguyén Quinh Nga, ThS. Nguyén Van Hiéu

Sau khi phan tich mau ¢6 s& higu DL-120820 ké trén, tham khio cic tii ligu
hign <6, két hop déi chidu vai cic tiéu ban cta lodi Crreuma zedoaroides Chaveer, &
Tanee dang hou giir tai Phéng Ticu bén cia Dgi hoe Khoa hge Ty nhign — Dai hoe
Quée gla Hi Néi (¢6 sd higu HNU 02261 1), chiing téi da xdc dinh dugc 1én khoa hoc
cla miu, cy thé nhw sau:

Yéu ciu Kitqua

Tén khoa hoe: Curcrena zedenroides Chaveer. & Tance

Tén Vigt Nam: | Nghé ding

He thye vil: Zingiberaceae Martinoy - He Gimg

Taid fidw tham khdo

+ Chaveerach, A., Sudmoon, R., Tanee, T., Mokkamul, P, Sattayasai, M., &
Satlayasai, . (2008). Two new species of Curcuma (Zingiberaccae) used as
cobra-bite antidotes. Journal of Systematics and Evolution, 46(1), 80-88,

= Govaerts, RI.A. (2011). World checklist of selected plant familics
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published update Facilitated by the Trustees of the Royal Botanic Gardens,
Kew.

I NGt ngd éng/f O nam 2020
ONG

KHOA TAI NGUYEN DUGC LIEU

Pham Thanh Huyén Nguyén Minh Khai
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A

PHY LUC:
Anh miu DL-120820

A. Than r& va r&; B. L4; C. Cum hoa; D-E. Chi tiét hoa
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VIEN DUQC LIEU

National Institute of Medicinal Materials
S6 Etiket: $4 (No): DL-120820

Nghé diing
Curcuma zedoaroides Chaveer. & Tanee - Zingiberaceae
Noi ldy: Xa Ddng Hy, huyén Minh Lip, tinh Théi Nguyén
Ngui ldy: N.guy@n Thi Thu ‘
Ngay ldy: 1}/08/2020 > -
Nguoi gidm djnh: Nguyén Van Hiéu, Nguyén Quynh Nga




PHU LUC 5. SAC KY PO GC-MS CUA TINH DAU VA CAO CHIET TU
NGHE PANG
Phu luc 5.1. Sic ky d6 GC-MS ciia tinh dau than ré Nghé ding

wio 7 +EI TIC Scan CurcumaCZR
149-

1.8 29317
17-
1.6
1.5
14
134
12-

1.1+

0.9-
0.8+
0.7

06 26.273

6.512 _
05- 11.653 31.405

0.4 21.649

0.3- 19.732

0.2-

35.983

O:, h Tl Jm | |;LLLJ_-H| LMMLLL [ PO

4 & 8 10 12 14 18 18 20 22 24 26 28 20 32 34 36 38 40 42 44 46 48
Counts ¥s. Acquisition Time {min)

Ixxx



x10 7
1.4 4
1.35 1
1.3
1.25 4
1.2+
1.15 4
1.1+
1.05 A

0.95 4
0.9
0.85 -
0.8
0.75 4
0.7
0.65 -
0.6 4
0.55 1
0.5+
0.45 -
0.4 4
0.35 -
0.3
0.25 -
0.2 1
0.15 -
0.1
0.05 -

Phu luc 5.2. Sic ky @6 GC-MS cia tinh dau 14 Nghé ding

+El TIC Scan CurcumaCZlLeaftuandem_301.D

8.106

11.653

5.903

29.317

31.223

I

4 6 8 10 12 14 16 18 20

22 24 26 28 30 32
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x10 6
9.5-

Phu luc 5.3. Sic ky @6 GC-MS cia tinh dau than gia Nghé ding

+EI TIC Scan CurcumaCZStemtuandem_301.D

22971

26.124

29.317
19.738

.H.] Ll ! ! L)

Lo

4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
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x10 8

3.6

3.4 4

3.2

2.8+

26+

2.4 4

224

1.8 1

1.6

141

1.2

0.8 1

0.6

0.4 4

0.2 4

Phu luc 5.4. Sic ky @6 GC-MS ciia cao n-hexan tir than ré Nghé ding

18,786

17262
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Phu luc 5.5. Sic ky @6 GC-MS ciia cao n-hexan tir phan trén mat dat Nghé ding

x10 5
5.6
5.4
5.2

5
4.8
4.6
4.4
4.2

4
338
36|
34
32

3 4
238
26
24
22

2
1.8
1.6 |

1.4
12 20.365

18.790

1,

08

06

04

02 ” [
\

Of\k"”"“"”"

17.357

23.569
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Phu luc 6.1.1.
Phu luc 6.1.2.
Phu luc 6.1.3.
Phu luc 6.1.4.
Phu luc 6.1.5.
Phu luc 6.1.6.
Phu luc 6.1.7.

PHU LUC 6. DU LIEU PHO CUA CAC HQP CHAT
Phu luc 6.1. Dix liéu phé ciaa hgp chat R1

CTPT: C15H24O3
M = 252,17

CAu truc cua hop chat R1
Phd 'H-NMR (600 MHz, CDCls) cua hop chat R1
Phd C-NMR (125 MHz, CDCls) caa hop chat R1
Phé HSQC (600/125 MHz, CDCls) cua hop chat R1
Phé HMBC (600/125 MHz, CDCls) cta hop chat R1
Phé NOESY (600/600 MHz, CDCls) cua hop chat R1
Phé CD cua hop chat R1
Ph6 ESI-MS cua hop chat R1
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Phy luc 6.1.5. Phd NOESY (600/600 MHz, CDCls) cua hgp chat R1
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Circular Dichroism (mdeaeg)
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Phu luc 6.2. Dix liéu phé cia hop chat R2

CTPT: C15H2403
M = 252,17

C4u trdc caa hop chit R2
Phu luc 6.2.1. Ph6 *H-NMR (600 MHz, CDCls) cua hop chat R2
Phu luc 6.2.2. Phd 13C-NMR (150 MHz, CDCls) cua hop chat R2
Phu luc 6.2.3. Phd HSQC (600/150 MHz, CDCls) cua hgp chat R2
Phu luc 6.2.4. Ph6 HMBC (600/150 MHz, CDCls) cta hop chat R2
Phu luc 6.2.5. Phd NOESY (600/600 MHz, CDCls) cua hop chat R2
Phu luc 6.2.6. Ph6 CD cua hop chat R2
Phu luc 6.2.7. Phd ESI-MS cua hop chat R2
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Circular Dichroism (mdeaeg)
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Phu luc 6.3. Dix liéu phé caa hep chat R3

CTPT: C15H24O3
M = 252,17

C4u trac cua hop chit R3
Phu luc 6.3.1. Phd *H-NMR (600 MHz, CDCls) caa hop chit R3
Phu luc 6.3.2. Phd 3C-NMR (150 MHz, CDCIs) cua hop chit R3
Phu luc 6.3.3. Phd HSQC (600/150 MHz, CDCls) cua hop chat R3
Phu luc 6.3.4. Phd HMBC (600/150 MHz, CDCls) cua hgp chat R3
Phu luc 6.3.5. Phd NOESY (600/600 MHz, CDCls) cua hop chat R3
Phu luc 6.3.6. Ph CD cua hop chat R3
Phu luc 6.3.7. Pho ESI-MS cua hop chat R3
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Circular Dichroism (mdeaeg)
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Phu luc 6.4. Dir liéu pho ciia hgp chat R4

CTPT: C15H2202
M = 234,16

C4u trac cua hop chit R4
Phu luc 6.4.1. Ph 'H-NMR (600 MHz, CDCls) cua hop chat R4
Phu luc 6.4.2. Phd 13C-NMR (150 MHz, CDCls) cua hop chit R4
Phu luc 6.4.3. Phd HSQC (600/150 MHz, CDCls) cua hop chit R4
Phu luc 6.4.4. Phd HMBC (600/150 MHz, CDCls) cua hgp chat R4
Phu luc 6.4.5. Pho NOESY (600/600 MHz, CDCls) caa hop chat R4
Phu luc 6.4.6. Phd ESI-MS cua hop chit R4
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Phu luc 6.4.1. Phé *H-NMR (600 MHz, CDCls) caa hop chat R4
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Phu luc 6.4.4. Phd HMBC (600/150 MHz, CDClIs) cua hop chit R4
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Phu luc 6.5. Dix liéu phé caa hep chit R5

CTPT: C15H2202
M = 234,16

C4u trac cua hop chit R5
Phu luc 6.5.1. Phd *H-NMR (600 MHz, CDCls) caa hop chit R5
Phu luc 6.5.2. Phd 13C-NMR (150 MHz, CDCls) cua hop chat R5
Phu luc 6.5.3. Phd HSQC (600/150 MHz, CDCls) cua hop chit R5
Phu luc 6.5.4. Ph6 HMBC (600/150 MHz, CDCls) cua hop chat R5
Phu luc 6.5.5. Ph CD cua hop chat R5
Phu luc 6.5.6. Phd ESI-MS cua hop chit R5
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Phu luc 6.5.3. Phd HSQC (600/150 MHz, CDCIs) cua hop chit R5
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Phu luc 6.5.4. Phé HMBC (600/150 MHz, CDCls) ciia hop chit R5
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Circular Dichroism (mdeaeg)
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Phu luc 6.6. Dix liéu phé ciaa hep chit R6

CTPT: C15H2202
M = 234,16

C4u trac cua hop chit R6
Phu luc 6.6.1. Phd *H-NMR (600 MHz, CDCls) caa hop chit R6
Phu luc 6.6.2. Phd 13C-NMR (150 MHz, CDCls) cua hop chat R6
Phu luc 6.6.3. Phd HSQC (600/150 MHz, CDCls) cua hop chit R6
Phu luc 6.6.4. Phd HMBC (600/150 MHz, CDCls) cua hop chat R6
Phu luc 6.6.5. Phd NOESY (600/600 MHz, CDCls) cua hop chat R6
Phu luc 6.6.6. Pho CD cua hop chat R6
Phu luc 6.6.7. Pho ESI-MS cua hop chat R6
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Phu luc 6.7. Dix liéu phé cia hop chat R7

CTPT: C15H2202
M = 234,16

C4u trdc cua hop chit R7
Phu luc 6.7.1. Phd *H-NMR (600 MHz, CDCls) caa hop chit R7
Phu luc 6.7.2. Phd 13C-NMR (125 MHz, CDCls) cua hop chat R7
Phu luc 6.7.3. Phd HSQC (600/125 MHz, CDCls) cua hop chat R7
Phu luc 6.7.4. Ph HMBC (600/125 MHz, CDCls) cta hop chat R7
Phu luc 6.7.5. Phd NOESY (600/600 MHz, CDCls) cua hop chat R7
Phu luc 6.7.6. Phd ESI-MS cua hop chat R7
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Phu luc 6.8. Dix liéu phé caa hep chit R8

CTPT: C15H2203
M = 250,16

C4u trlc cua hop chit R8
Phu luc 6.8.1. Phd *H-NMR (600 MHz, CDCls) caa hop chit R8
Phu luc 6.8.2. Phd 13C-NMR (125 MHz, CDCls) cua hop chat R8
Phu luc 6.8.3. Phd HSQC (600/125 MHz, CDCls) cua hop chit R8
Phu luc 6.8.4. Phd HMBC (600/125 MHz, CDCls) cua hop chat R8
Phu luc 6.8.5. Phd NOESY (600/600 MHz, CDCls) cua hop chat R8
Phu luc 6.8.6. Pho ESI-MS cua hop chat R8
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Phy luc 6.8.1. Pho *H-NMR (600 MHz, CDCls) cua hop chat R8
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Phu luc 6.9. Dix liéu phé cia hep chat R9

CTPT: C15H2202
M = 234,16

CAu truc cua hop chit R9
Phu luc 6.9.1. Phd *H-NMR (600 MHz, CDCls) caa hop chit R9
Phu luc 6.9.2. Ph6 13C-NMR (150 MHz, CDCls) cua hop chat R9
Phu luc 6.9.3. Phd HSQC (600/150 MHz, CDCls) cua hop chit R9
Phu luc 6.9.4. Phd HMBC (600/150 MHz, CDCls) cua hop chat R9
Phu luc 6.9.5. Phd NOESY (600/600 MHz, CDCls) cua hop chat R9
Phu luc 6.9.6. Pho CD cua hop chat R9
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M = 234,16

CAu tric cua hop chat R10
Phu luc 6.10.1. Ph6 *H-NMR (600 MHz, CDCls) caa hop chat R10
Phu luc 6.10.2. Phd 13C-NMR (150 MHz, CDCls) cua hop chat R10
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Phu luc 6.11. Dix liéu phé cia hop chat R11

CTPT: C19H3002
M = 290,22

CAu trlc cua hop chat R11
Phu luc 6.11.1. Ph6 *H-NMR (600 MHz, CDCls) caa hop chat R11
Phu luc 6.11.2. Ph6 13C-NMR (150 MHz, CDCls) caa hop chat R11
Phy luc 6.11.3. Phé HSQC (600/150 MHz, CDCls) cua hop chat R11
Phu luc 6.11.4. Phé HMBC (600/150 MHz, CDCls) cua hop chat R11
Phu luc 6.11.5. Phd NOESY (600/600 MHz, CDCls) caa hop chat R11
Phu luc 6.11.6. Ph6 ESI-MS cua hop chat R11
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Phu luc 6.11.3. Phé HSQC (600/150 MHz, CDCls) cua hop chit R11
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Phu luc 6.12. Dir liéu phé cia hop chat R12

CTPT: C20H3003
M = 318,22

CAu tric cua hop chat R12
Phu luc 6.12.1. Ph6 *H-NMR (600 MHz, CDCls) caa hop chat R12
Phu luc 6.12.2. Ph6 13C-NMR (150 MHz, CDCls) ciia hop chat R12
Phy luc 6.12.3. Phé HSQC (600/150 MHz, CDCls) cua hop chit R12
Phu luc 6.12.4. Phé HMBC (600/150 MHz, CDCls) cua hop chat R12
Phu luc 6.12.5. Phd NOESY (600/600 MHz, CDCls) cua hop chat R12
Phu luc 6.12.6. Ph6 ESI-MS cuaa hop chat R12
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Phu lyc 6.12.5. Phd NOESY (600/600 MHz, CDCls) cua hop chat R12
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Phu luc 6.13.1.
Phu luc 6.13.2.
Phu luc 6.13.3.
Phu luc 6.13.4.
Phu luc 6.13.5.
Phu luc 6.13.6.
Phu luc 6.13.7.

Phu luc 6.13. Dit liéu phé cia hep chat AP1

5

CTPT: C15H2402
M =236,18

CAu trlc cua hop chat AP1
Phd 'H-NMR (600 MHz, CDCls) cua hop chat AP1
Ph6 3C-NMR (150 MHz, CDCls) cua hop chat AP1
Phé HSQC (600/150 MHz, CDCls) cua hop chat AP1
Phé HMBC (600/150 MHz, CDCls) cia hop chat AP1
Phé COSY (600/600 MHz, CDCIs) caa hop chat AP1
Phé CD cua hop chat AP1
Phé ESI-MS cua hop chat AP1
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Phu luc 6.14. Dix liéu phé cia hop chat AP2

CTPT: C29H500
M = 414,39

CAu tric cua hop chat AP2
Phu luc 6.14.1. Ph6 *H-NMR (600 MHz, CDCls) caa hop chat AP2
Phu luc 6.14.2. Ph6 13C-NMR (150 MHz, CDCIs) caa hop chat AP2

cxliii



1857
669"
608"
oeg”
DES”
res”
arg’
arg”
658"
916"
L2867
600"
L50°
LLO”
2807
|60°
€117
OFT”
961"
6517
var’
QLT
£’
§Geg-
g09g°
OLg”
DBZ”
EFP°
[e]=3 7
[e}s) 0
691
2LV
FA
98P
E6F°
667
2087
4087
s
B62S°
4887
L8G°
LBST
SE8’
1£8°
geg8”
e’
9r8”
veg”
658"
1o0°
|re”
E6E°
jeleiony
€927

14

Phu luc 6.14.1. Phé *H-NMR (600 MHz, CDCls) ctia hop chit AP2

0

¥0°
or”
4N
60°
80"
e’
60"
Se’

62
.ﬁm/r

91
L9

267 1¢
.mm\
98

z5°
gz"
8L
1e”

96
g1

G8°
08
90"
8L
£8°
187
20’
e’

S

61
61
61
¥4
£
¥e
9z
82

e

>

9t
LE
6
44

S¥

9%
98
I
94
L
Ll

S

gL 121 —

LLTOFT] —

0 ppm

200 180 160 140 120 100 80 60 40 20

220

At AP2

NMR (150 MHz, CDCls) ctia hop ch

13C

0

Phu luc 6.14.2. Ph

cxliv



PHU LUC 7. SAC KY PO PO TINH KHIET CUA HQP CHAT
ZEDOARONDIOL (R2), CURDION (AP1)

Phu luc 7.1. Sic ky @6 dé tinh khiét cia hop chat zedoarondiol (R2)

Datafile Name:Zedoarondiol 1190 -10ul-01.1cd
Sample Name:Zedoarondiol 1190
Sample ID:Zedoarondiol 1190
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Phu luc 7.2. Sic ky dé dd tinh khiét cia hop chat curdion (AP1)

Datafile Mame:Curdione 1100 -10ul-01.lcd
Sample Mame:Curdione 1100
Sample ID:Curdione 1100
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PHU LUC 8. PHAN TRAM UC CHE SU PHAT TRIEN TE BAO UNG THU' IN
VITRO CUA NGHE PANG

Phu luc 8.1. Phan @c ché sy phat trién té bao ung thw in vitro caa tinh dau tir cac

bd phan ciaa Nghé ding

Nong do Tinh dau than ré (EOR)
(Mg/mL)  A549  MCF-7 HepG2 @ MDA-  HT-29 K562 HL-60
MB-231
100 7314+ 7221+ 7265+ 7115+ 6573+ 9474+ 9834+
2,86 1,34 1,45 1,69 1,76 2,66 2,41
20 915+ 894+ 556+ 1004+ 603+ 4694+ 38,04+
0,83 0,79 0,57 0,89 0,64 1,81 1,86
4 387+ 537+ 3,35+ 0,85 + 322+ 1694+ 904+
0,35 0,52 0,25 0,07 0,31 0,98 0,52
0,8 0,35 + 1,31+ 166+ = -265+ -042+ 0116+ 3,27 +
0,02 0,12 0,14 0,22 0,02 0,02 0,18
Nong do Tinh dau I4 (EOL)
(Mg/mL)  A549  MCF-7 HepG2 @ MDA-  HT-29 K562 HL-60
MB-231
100 61,22+ 8201+ 6276+ 7239+ 8235+ 7748+ 7449+
2,52 2,85 2,79 1,16 3,57 2,60 2,08
20 1408+ 3108+ 1881+ 1656+ 1721+ 2116+ 19,95+
1,66 1,09 1,49 0,60 1,65 1,94 1,22
4 926+ 1261+ 1480+ 532+ 1231+ 691+  -188+
0,92 0,29 1,20 0,29 0,96 0,27 0,12
0,8 301+ 476+ 767+  -438% 221+  -189+  -493+
0,39 0,18 0,79 0,87 0,21 0,13 0,38
Nong dd Ellipticin
(Mg/mL)  A549  MCF-7  HepG2  MDA-  HT-29 K562 HL-60
BA-231
10 9406+ 9200+ 9828+ 9669+ 9559+ 9471+ 9834+
2,31 2,37 2,43 1,78 2,22 2,35 2,41
2 7885+ 7661+ 78,16+ 7795+ 7518+ 80,63+ 78,04+
0,93 1,15 1,58 1,39 1,23 2,30 1,86
0,4 52,04+ 5129+ 5113+ 5143+ 4931+ 5221+ 51,04+
1,76 0,63 1,04 1,95 0,54 2,19 2,52
0,08 2325+ 2222+ 2297+ 2172+ 2126+ 2392+ 2347+
0,69 1,12 1,36 0,64 0,92 1,26 1,02
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Phu luc 8.2. Phan wc ché sw phat trién té bao ung thwr in vitro cia cao chiét tir

than ré Nghé ding

Nong do RT (Cao EtOH 70%)
(Mg/mL) A549 MCF-7 HepG2 MDA- HT-29 K562 MB49 JB6-
MB-231 Cl41
50 58,20+ 62,49+ 5563+ 5820+ 56,94 60,87 60,85 5824+
1,36 1,67 3,12 430 258 +233 +299 362
30 50,17+ 52,87+ 4699+ 4970+ 47,69 51,98 51,48 4928+
1,55 2,59 4,94 607 +391 +423 +5338 488
10 41,44+ 4242+ 37,76+ 4046+ 37,62 4232 4129 3954+
3,53 4,58 5,24 726  +494 +590 *554 479
3 31,27+ 3024+ 2690+ 2969+ 2589 3106 2942 28,19+
3,31 4,42 6,64 651  +527 *517 *711 643
1 2115+ 1811+ 1804+ 2097+ 1621 21,84 1960 1888+
1,64 2,02 2,40 219  +152 +194 +220 232
Nong do RH (Cao n-hexan)
(Mg/mL) A549 MCF-7 HepG2 MDA- HT-29 K562 MB49 JB6-
MB-231 Cl141
50 7320+ 8047+ 7163+ 7410+ 7425 7749 7837 7500+
3,80 2,85 4,00 210 #2775 +303 +358 335
30 66,67 72,64+ 6467+ 67,18+ 66,72 7026 70,74 67,71%
+ 230 553 2,92 292 +209 +116 *299 346
10 5450 58,07+ 5160+ 5430+ 5269 56,78 56,54 5412+
+ 185 2,62 4,97 497 +£286 +386 +498 390
3 43,73 4517+ 40,16+ 4289+ 40,26 4486 4397 42,10+
+ 400 1,84 7,59 764 +£687 +583 814 818
1 30,24 2900+ 2584+ 2860+ 2470 2991 2821 27,03+
+ 184 415 4,92 460  +352 +310 +491 4,90
Nong dd RE (Cao EtOAc)
(Mg/mL) A549 MCF-7 HepG2 MDA- HT-29 K562 MB49 JB6-
MB-231 Cl141
50 7228+ 7936+ 7073+ 7312+ 7319 7647 7729 7397+
3,99 5,39 7,33 814 +696 +606 +802 809
30 61,19+ 66,07+ 5879+ 6137+ 6040 6419 6434 61,59+
2,50 2,10 2,70 341  +282 +123 +308 4,04
10 50,69+ 53,49+ 47,69+ 5025+ 4828 5256 52,08 49,86+
1,39 2,04 4,18 583  +376 *362 +454 470
3 39,71+ 40,34+ 3585+ 3863+ 3562 4040 39,27 37,60
1,64 2,76 4,70 502 +376 +318 +471 501
1 2736+ 2555 2284+ 2555+ 21,37 26,72 2485 2381+
517  +6,73 763 728 593 #7732 +785 59
Nong do RW (Cao nwéc)
(Mg/mL) A549 MCF-7 HepG2 MDA- HT-29 K562 MB49 JB6-
MB-231 C141
50 7252+ 7964+ 7091+ 7337+ 7346 7673 7757 7423+
3,66 3,73 3,32 532 #3117 +460 +361 241
30 61,40+ 66,33+ 5897+ 6160+ 60,64 64,42 6459 61,82+
1,72 3,21 5,40 6,27 +430 +449 +557 525
10 50,24+ 52,96+ 47,16+ 49,78+ 47,77 52,06 5156 49,36+
2,08 2,95 5,12 544  +440 £337 553 582
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Nong do RW (Cao nwoc)
(g/mL)  AB49 | MCF-7 | HepG2 | MDA- | HT-20 | K562 | MB49 | JB6-
MB-231 C141
3 4006+ 4076+ 3648+ 3000+ 3602 4078 3967  37.99+
232 363 572 532 | +408 +412 570 526
12806+ 2630+ 2345 2620+ 2218 2749 2567 2455+
454 609 +785 671  +584 +645 +805 667
Doxorubicin
Nong dd Nong dd Nong do Nong d9  MDA-
A549 MCF-7 HepG2
(nM) (LM) (UM) P M) | MB231
70.84 6127 + 7273 63,00 +
200 4479 10 0,88 1 201 10 203
54,60 49,10 + 64,00 + 5355 +
100 45 8 373 0.5 411 8 2 61
35,31
o B mm g wm e
10,03 : ! !
2233 30,06 + 3808 + 3208 +
10 603 3 416 0.1 4.06 3 3,55
Nongdd HT- Nong dd Nong do Nong do JB6-
M) 20 @m0 amy MBY O umy) ca
50,31 67.68 ¢ 7802 % 54,49 +
14 fig 10 495 10 343 10 6,39
44,83 62,02 + 64.10 + 48,02 +
10 1311 8 419 3 3.50 8 228
. 3759 ) 45,50 + . 51,06 + ) 32,68 +
+348 5,99 497 3,82
26,05 30,14 + 36,02 + 2226 +
L 1303 2 477 0.3 5.41 2 3,77
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Phu luc 8.3. Phan wc ché sy phét trién té bao ung thw in vitro caa cao chiét tir

phan trén mat dat Nghé ding

Nong do APT (Cao EtOH 70%)
(HO/ML)  A549  MCF-7 | HepG2 I\I/\I/IB[-)gl HT-29 K562  HL-60
100 | 2351 6173 + 3845 + 5753 + 5846 + 3427 + 2383
+189 251 204 250 0,90 226  + 283
20 | 655+ 2061 + 1257 + 1312 + 17,84 + 19,00 + 12,82
029 145 = 108 = 107 @ 172 150  + 1,02
4 238 + 883+ 367+ 548+ 59 + 560+ -599
019 07L 036 040 = 0,11 033  + 0,38
0.8 | 529 + -866 + -314 + 226+ -360+ 247 +  -955
027 050 021 013 030 013  + 075
Nong do APH (Cao n-hexan)
(HO/ML) A549  MCF-7 | HepG2 I\I/\I/IB[?gl HT-29 K562 | HL-60
100 5564 7239 + 67,71 + 6061 + 8272 + 8853 + 72,89
+235 261 241 = 262 2,65 280  + 283
20 1767 26,61 + 1875 + 3422 + 2562 + 18,09 + 1573
+ 155 202 @ 144 107 @ 1,02 1,09  + 0,66
4 545 + 1356 + 11,13 + 613 + 1007 + 461 « | 0,39 +
046 = 101 = 101 = 022 = 1,05 029 = 0,02
0.8 | 259 + 476 + -320+ 202+ 269 + -469 +  -438
027 031 08 = 019 027 039  + 0,33
Nong dd APE (Cao EtOAC)
ML) Assg  MCF7 | Hepsz | MO HT20 | Kse2 | HL-60
100 | 2459 3922 + 6285 + 4555 + 5835 + 2151 + 27,82
+106 230 273 106 240 184  + 2,49
20 1251 | 20,09 + 1474 + 1349 + 1996 + 10,20 + 563 +
+08 111 115 074 056 105 0,29
4 217 + 590 + 620 + 1005 + 12,36 + -410 + -1,80
014 033 068 059 18 0,18  + 0,19
0.8 | 154+ -129 + 376 + 380 + 249 + -940 +  -2.97
007 012 027 012 015 036  + 0,16
Nong dd APW (Cao nwoc)
(HO/ML)  A549  MCF-7 | HepG2 |\I/\|/IB[?2A§1 HT-29 K562  HL-60
100 | 2547 4284 + 1873 + 3249 + 3889 + 2599 + 3451
+ 110 239 172 268 @ 226 1,99  + 679
20 846 + 2832 + 1043 + 1763 + 2553 + 10,87 + 14,34
067 176 = 09 = 108 = 152 0,66  + 149
4 524 + 1700 + 272 + 1247 + 1000 + 717 + | -1,64
027 101 023 011 = 097 062  + 0,14
0.8 | 198 + 576 + 949 + 298 + 169 + 650 +  -3.36
014 048 09 = 024 049 019  + 0,16
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Nong do Ellipticin
(HO/ML)  A549  MCF-7 | HepG2 |\|/\|/IB[-)2A3_1 HT-29 K562  HL-60
10 8510 93,18 + 99,30 + 86,81 + 96,71 + 83,65 + 80,59
+121 28 @ 111 159 = 1,92 254  + 214
2 78,80 | 72,24 + 8934 + 7676 + 7344 + 7601 + 7449
+230 188 @ 023 058 = 175 163  + 1,94
0,4 4921 51,38 + 51,90 + 5028 + 4925 + 4800 + 49,47
+ 109 142 @ 123 1,30 = 1,39 155  + 1,36
0,08 2203 2313 + 2348 + 2342 + 2223 + 2021 + 2250
+076 123 @ 297 074 111 129 0,77

cl




Phu luc 8.4. Phan wc ché sy phét trién té bao ung thw in vitro cia cac hop chat

phan lap tir than ré Nghé ding

RI
N?:l‘l\g/l;i‘-’ A549 MCF-7 HepG2  MDA-MB-231  HL-60
50 | 7007130 6019+117 | 5556+175  6050+1,10 61,75+ 149
30 6397310 5637+227  5225+155 5648225  57,63+265
10  5501+482 5098+339  4725+196  5083+325 & 51424283
3 4993+242 4478+210 4151160 44324177  4427%236
1 3386+329 3299+435 3058+489 31,96+471  3070%613
R2
N?:l‘l\g/l;i‘-’ A549 MCF-7 HepG2  MDA-MB-231  HL-60
50 | 7636344 67,92+114  6272+064 6860101  70,65+0,83
30 6927483 6146+183  5674+252 6183+239  6321+294
10 6058+148 5236+134 4830+045 5228+119 | 52,72+111
3 4931+150 4307+144 3969+109 42534095  42,02+0,78
1 35774343 3190%280 2934+214  30,81£308 29,14 +319
R3
N?&‘I\g/l?‘-’ A549 MCF-7 HepG2  MDA-MB-231 HL-60
50  7539%287  6458%220  5963%279 65105272 6680281
30 7168294 6024%161  5561+103  60,55+1,60 61,80 140
10 5665+495 51,66+1,94 47,66+098  5155+188  51,92+1,80
3 4839+448 4231382 3898+350 4173+364 | 41,14+384
1 3397508 27874386 2560+381  2658+450  2450%508
R4
N?JI%A?Q A549 MCF-7 HepG2  MDA-MB-231  HL-60
50 7577330 6490%264 5992+346 6543%3090  67,16%348
30 7078374  60,78+319  5610%299 61,11+307 6242337
10  5965+175 51,60+164 4760+137  5148+116  5185+145
3 4569+542 4136376 3810£360 4073+365 40,04 428
1 37,73+483 33524381  3083%429 3250 +457  31,00£497
R5
Nz’;‘l\g/l;i‘-’ A549 MCF-7 HepG2  MDA-MB-231 HL-60
50  7520£306 6443242 5048277 6494%291 | 6662325
30 | 68,05+256 5853+218 5402+119 5875215 = 5083+213
10 51,55+386  4492+326 4140+360  4447+325  4414+3,84
3 3813+505 33,85+4,36  31,14+285  32,85+3,99 31,39 +4,03
1 2768+204 2523:163  2315+215 2381197 21,46+ 253
R6
N?JI%/I?Q A549 MCF-7 HepG2  MDA-MB-231  HL-60
50 | 66,476,15 57,02+488 5280516 5/38%574 5832649
30 65194492 56,16+3,95 51,83+4,49 5627453 57,10 +535
10 5431468 4719£371 4351£430 46855440 46,76 +4,70
3 4708+095 41234911  3798+878  4060+935 39,89 + 10,66
1 3273677 2040+554 2701£592 2818+598 & 26,26 6,64

cli




R7

N?&‘,\g/l?‘-’ A549 MCF-7 HepG2  MDA-MB-231  HL-60
50 | 2547+7,33 29.13+396 26,7 +445 2790%423  2595+487
30 | 40,13+500 37,40+303  3444+210 3658+244 3549255
10 4461723 4746+584 4376587 47134654 47,07 +6,93
3 5600£520 54314209  5011+113  5432+162 & 5496+ 190
1 6385%387 5696+657 5257553  57,11£640 | 58,03+ 7,24
RS
N?&‘fﬂg‘-’ A549 MCF-7 HepG2  MDA-MB-231 HL-60
50 | 67,00+510 6656291 6146+287 6718279 6908290
30  59,80+349 60,69+212  5602+150  6102+233 | 6232+254
10 5246+395  5329%325  4916+356 5325351 | 53,79 +3,84
3 4172+644 4443+528 4095+565  4396+567 4359+ 6,18
1 2648+345 3186+3,00 2930233 3077271 | 2910321
RY
N?&‘I\g/l?‘-’ AB549 MCF-7 HepG2  MDA-MB-231  HL-60
50  6943%378 5839333 5389390 5860359 | 50,67 4,04
30  6493+357 5341+239 4927141 5337236 | 53,93 250
10 5514+396 4788339 4414£228 4757+321  47,55+3,3
3 4616+242 4047+185 3728+233  39,80+247 | 39,02 +284
1 33,10+4,36 2970+380 27,30+3,17 2850336  26,61+396
R11
N?JEA?Q A549 MCF-7 HepG2  MDA-MB-231  HL-60
50 | 7859305 67,02+243  6208+258  6787%287  69,84+339
30  7314+313 6272+257  57,91+249 6315280  64,66+336
10 6283399 5426339 5006269 5427+330 54,91+ 355
3 4862£399 4250+328 3916+284  4193+355  41,36+354
1 3811+385 3383+294  3113:390 3284382 | 31,37+4,30
R12
N?&‘I\gﬂ?‘-’ AB549 MCF-7 HepG2  MDA-MB-231  HL-60
50  71,61+2.87 6528313 6027 +308 6583%321  67,60%396
30  6793£294 5843+241 5392219 5864265 & 5971271
10 5284514 4853+205 4475:110 4825+200 48,30+ 1,92
3 4466448 39234382 3613:350 3850364 37,603,384
1 27,23+490 24,86+3,92  22,81+3,83  2342+453  21,03+512
Doxorubicin
Nong Nong Nong Nong MDA.- Nong
dp  AS49  dp  MCF-7  dp HepG2 dp MDY ap  HL-60
(M) (M) (uM) (M) (uM)
20,71 29,60 + 36,37 + 30,99 + 28,85
10 445 3 575 010 5390 3 gsg 003 L34
31,58 38,22 + 46,82 + 40,84 + 37,94
0 1860 ° o070 9% 908 > 73 005 459
51,73 47,42 + 62,32 + 51,51 + 43,38
100 4672 8 355 090 oos 8 o5 008 o6
67,33 50,02 + 65,88 + 60,78 + 56,31
200 4381 1 o791 pe0 10 o0 | 010 o6
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