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LOI CAM POAN

Téi xin cam doan dé tai nghién ciru trong luén van ndy 1a cong trinh nghién ctru
ctia t6i da trén nhiing tai liéu, s6 liéu do chinh tdi tu tim hiéu va nghién ciru. Chinh vi
vay, cdc két qua nghién ciru dam bao trung thue va khich quan nhat. Pong thoi, két
quéd nay chua timg xudt hién trong bét ¢t mét nghién ctru ndo. Céc s6 lidu, két qua néu

trong ludn vin 1 trung thyc néu sai t6i hoan toan chiu trach nhiém.

Tac gid ludn vin
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|
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Nguyén Thi Hué
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LOI CAM ON

Luan vin dugc hoan thanh tai Khoa Y Duogc, Trudong Pai hoc Tan Trao va Vién
Hoéa hoc, Vién Han 14m Khoa hoc va Cong ngh¢ Viét Nam. Pé hoan thanh Tun vin tot
nghiép nay, bén canh sy ¢ ging nd hre clia ban thin, t6i dd nhan duge sy dong vién
va gitp dd rit 16n cta nhidu ca nhan va tap thé.

Tbi xin bay t6 long biét on sau sic téi TS. Tran Pirc Pai — Trudng Dai hoc Tan
Trao, TS. D3 Tién Lam — Vién héa hoc, Vién Han 1dm Khoa hoc va Cong nghé Viét
Nam d3 tan tinh huéng dan, gitp d t6i trong sudt qud trinh nghién ctru va hoan thanh
Judn van. Tai cling xin gui 101 cdm on t41 cac thiy cd thudc Khoa Y Duge di tao diéu
kién hudng din va gitp d toi trong sudt thoi gian lam luan vian,

T6i xin chan thanh ¢dm on Ban lanh dao va cdc thiy cb gido tai Hoc vién Khoa
hoc va Cong nghé da gitip d5, tao didu kién va truyén dat von kién thirc quy béu cho
chiing t6i trong sudt thoi gian ti hoc tap va hoan thanh luan vin,

T6i xin trin trong va biét on siu sic téi gia dinh, ban bé dd dong vién, ludn gitp
d& t61 vuot qua moi kho khin dé hoan thanh luin vin nay.

Téi trdn trong cam on!

Ha Noi,ngay 19 thang 06 nam 2026
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MO PAU
1. Tinh cAp thiét ciia dé tai

Hién nay, xu hudéng st dung cac hop chit ¢ nguén géc ttr thao moc tu
nhién @& hd tro va diéu trj bénh dang tré thanh mdi quan tim hang dau cla
nganh y dugc khong chi tai Viét Nam ma con trén toan thé giGi [1]. V6i hé sinh
thai phong pht, Viét Nam duogc ghi nhan ¢6 gin 12000 loai thuc vat béc cao,
trong d6 c6 khoang 4700 loai d& dugc sir dung 1am thude [2]. DAy 14 kho tang
duge lidu vo gid cin duge tiép tuc khai thic va 1am sang to bing cic bang chiing
khoa hoc hién dai.

Trong sb cic bénh 1y hiém ngheo, ung thu hién 12 mot trong nhiing
nguyén nhan gay tr vong hang dhu, gy ra ganh ning 16n vé sttic khoe va chit
lugng cude séng cho ngudi bénh [3]. Nhu cau tim kiém cac hop chat méi c6 kha
ning giy doc chon loc trén té bao ung thu nhung van dam béo tinh an toan la rat
cp thiét.

Loai Com kia (Elatostema tenuicaudatum), thudc ho Gai (Urticaceae), la
loai duoc liéu quy duge ddng bao ving Tay Béc Viét Nam st dung trong y hoc
dan gian dé didu tri cic bénh vé gan, tiéu dudng va hd trg bénh nhén ung thur
[4]. Tuy nhién, cac dan liéu khoa hoc vé thanh phin héa hoc ciing nhwr co ché
hoat tinh sinh hoc ctia loai nay tai Viét Nam van con rat han ché va chua c6 tinh
hé théng. Viéc nghién ctu siu vé loai Com kia khong chi gitp kiém chimg kinh
nghiém din gian ma con md ra huéng di méi trong viéc phat trién céc san phim
duoc pham cé gid tri cao tir ngudn nguyén lidu dia phuong. Xuét phét tir thue
tién d6, dé tai “Nghién ciru thanh phin héa hoc va hoat tinh giy dgc té bio
ung thw cia loai Com kia (Elatostema tenuicaudatum) & Vit Nam” dugc
thuc hién.

2. Muc tiéu nghién ciru
Chiét xuét, phan 1ap va xéac dinh cdu triic c4c hop chat sach tir phan trén

mit dat cua cy Com kia (Elatostema tenuicaudatum) thu héi tai Viét Nam.




Panh gid hoat tinh gy doc t& bao in vitro ctia cic hop chat phan 1ap duge
dbi véi mot sé dong té bao ung thu ngudi phd bién nhu ung thu vit (MCF-7),
ung thu gan (Hep-G2), ung thu phéi (A549), ung thir ¢6 tir cung (HeLa) va ung
thu tuyén tién liét (PC-3).

3. N¢i dung nghién ciru

Téng quan céac tai liéu lién quan dén chi Elatostema va loai E.
tenuicaudatum trén thé giGi va tai Viét Nam.

X Iy mAu nguyén liéu, tién hanh chiét xuit va phan lap cac hop chét
bing cdc phuong phap sic ky hién dai (sic ky cot, sic ky 16p moéng, rdy phén
tu).

Xac dinh cu trac héa hoc ciia cic hop chat bang cac phuong phap pho
hién dai ('D, 2D-NMR, MS).

Pénh gi4 hoat tinh giy doc té bao bing phuong phap MTT va thao luin
vé cac két qua thu duoc.

4. Nhiing dong gop méi cia luin vin

Lin dAu tién phan 1ap va xic dinh cAu tric 01 hgp chit méi 1a 7-
methoxy-4-hydroxy-9,10-dihydrophenanthrene-6-O-[ f-D-glucopyranosyl-
(1—6)-p-D-glucopyranoside], hop chit 1), cing 04 hop chit da biét gbm 1-
heptatriacontanol (2), betulinic acid (3), a-amyrin acetate (4) va bergenin (5) tir
phz}in trén mit dét loai Com kia (E. tenuicaudatum) tai Viét Nam.

Pi cung cép dit lidu thue nlghi(’;im chttng minh hop chit méi (1) ¢ hoat
tinh gy ddc té bao ung thu tét, dic biét trén dong té bao ung thu vii MCF-7
(ICso = 11,90 uM) va gan Hep-G2 (ICso= 29,36 uM).




CHUONG 1. TONG QUAN NGHIEN CUU

1.1. GiGi thiéu vé chi Tam ma (Elatostema)
Chi TAm ma (Elatostema) ho Gai (Urticaceae), gdm khoang 600 loai, chii

yéu 14 than thdo, mong nuée, sinh truéng duéi tin rimg. Chi ndy phan b6 chu
yéu & vang nhiét d6i va can nhiét d6i chau Phi, chau A, chau Uc va chau Dai
Duong. Khu vire nti d4 voi & Péng va Péng Nam A duoc xem xét 13 trung tim
da dang cia chi nay [5, 6]. Nhitng nghién ciru trude 6 da chi ra ring phan loai
ctia chi nay vn con nhiéu quan diém chua dugc thdng nhat, dic biét 12 gii han
cua chi Elatostema, v61 Elatostematoides, Pellionia va Procris [7].

Gagnepain (1930), 1a ngudi dau tién ghi nhan 34 loai chi Elatostema cho
hé thyuc vat Viét Nam (bao gdm céc lodi Pellionia). Nhitng nghién ciru sau do,
Pham Hoang Ho (2003) va Nguyén Tién Hiép (2005) dd bao céo c6 khoang 32-
35 loai cua chi ndy & Viét Nam. Nhiing nghién ctru gin day, cac tic gid da ghi
nhin bd sung thém 27 loai va chinh Iy danh phdp cho mét s§ lodi cia chi
Elatostema cho khu hé thuc vét Viét Nam [8]. Tuy nhién, chi ndy vin chua duogc
nghién ctru dy du va mang tinh hé théng & Viét Nam.

Trong khi nghién ctru hé thong hoc va phan loai chi Elatostema & khu vyc
Poéng va Pong Nam A, trén co s¢ hang loat cac nghién ciu ngoai thyuc dia &
Viét Nam (tir ndm 2009-2018), nghién ctru cdc mau tiéu ban, mau chuén (type)
va ban mo ta gde (protologue), cac nha khoa hoc cia Bao tang Thién nhién Viét
Nam, Vién Han lam Khoa hoc & Céng nghé Viét Nam, Vién Thuc vat Quang
Tay, Trung Quéc d3 ghi nhan 77 taxa (75 loai va 2 duéi loadi) cua
chi Elatostema & Viét Nam, trong d6 23 taxa la thudc chi Pellionia, 19 loai la
ghi nhidn ma&i cho Viét Nam: E. attenuatoides, E. austrosinense, E. backeri, E.
brunneinerve, E. crassiusculum, E. crenatum, E. fengshanense, E.
glochidioides, E. malacotrichum, E. nanchuanense, E. oblongifolium, E.
obtusum, E. oppositum, E. pergameneum, E. prunifolium, E. pseudolongipes, FE.
pycnodontum, E. salvinioides, va E. xichouense. Ching 61 ciing dé& xuit E.

baviensis 12 tén ddng nghia cta E. platyphyllum, E. colaniae 13 tén ddng nghia




cua E. myrtillus, P. macroceras1a tén ddng nghia cta E. hookerianum, va P.
tetramera 13 tén ddng nghia clia E. dissectum. 14 taxa (chiém 18%) 1 dic hitu
cta Viét Nam, da khang dinh chi Elatostema 1a mdt trong nhiing chi c6 tinh da

dang va tinh dic hitu cao trong khu hé thyc vat Viét Nam [7, 8].

Hinh 1.1, Mot s6 loai dic hiva thudc chi Elatostema & Viét Nam (ngudn internet)
(A), E. caulialatum; (B), E. radicans; (C), E. tsoongii; (D), E. sinense;

(E), E. brevifolium; (F), E. macintyrei; (G), E. balansae; (H), E. myrtillus; (I) E.
platyphyllum; (]) E. petelotii; (K) E. longistipulum; (L) E. pseudolongipes.

Két qua nghién ctru chi ra ring, mién Bic Viét Nam 1a trung tm da dang

va dic hiru nhat cia chi Elatostéma, noi khu hé thuc vit c6 tinh tuong déng va

quan hé gin giii véi khu hé thye vat phia Tdy Nam cua Trung Quéc [9]. Két qua

nghién ciru cling chi ra rang, chua ghi nhan phan b6 cua chi nay ¢ 33 tinh cua




Viét Nam, cht yéu 14 céc tinh phia Nam [8, 10]. Do d6, cAn c¢6 nhitng nghién
ctu thém & khu vire Trung va Nam Bo dé ghi nhan su phan bd cta chi ndy & cac
vung dia Iy khac nhau.

Nhin chung, chi Tam ma dugc st dung nhiu trong y hoc din gian nhu
diéu tri bénh thip khép, cam cum, bénh vé duong tiéu hoa va dudng tiét niéu.
Trong mét sé trudng hop, ciy dugc dung lam thude bd. La va than cia lodi ndy
duoc ding dé ddp ngoai da dé chita dau co hoic khdp. Ngoai cdc dic tinh chita
bénh, chi TAm ma con dugc st dung lam thuc phim, thiic dn chin nubi,...[6,
11]. Tai Viét Nam, loa1 Com kia (Elatostema tenuicaudatum) chwa dugc nghién
ctru nhiéu vé dic tinh duge 1y clia nd.

1.2. Gi6i thi¢u vé loai Com kia (Elatostema tenuicaudatum)

B6 Elatostemateae
Ho Uricaceae
Chi Elatostema

Loai Elatostema tenuicaudatum

Chi Elatostema 1a mét trong sb chi ¢6 su da dang nhét trén cic nai da voi
(Karst) & Péng Nam A. Ho Elatostema JR Forst. & G Forst. (Urticaceae) bao
gdm hang trim lodi phan bd & cic khu ring, hém nui, ven sudi va hang dong.
Hién nay c6 khoang 626 loai duge phat hién va dinh danh trong chi Elatostema
[12].

Chi céc loai thude chi Elatostema ¢6 14 moc so le, khong déi, duoc siip
xép theo kiéu kép, hoa c6 nhi nhé moc thanh chum day dic véi cic bao hoa
gidng nhu dé hoa hodc chim hoa hinh chity va hoa nhuy nhé moc thanh chim
dau day dic, tao thanh bao hoa gidng nhw dé hoa. Gidng nhw hau hét céc loai
trong bd Elatostemateae, nhi hoa né bung va hat duoc déy ra ngoai nh¢ cac nhi
1ép ddi xing [13, 14].

Cac nghién ctu trude day chi ra ring sw da dang vé loai cua chi

Elatostema bi tdc ddng bdi nhiing diéu kién khic nghiét trong viéc sinh ton trén
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nén ctia cac ndi d4 voi va nhitng bién dong nhiét do trong qua khtr cung vo6i khi
hdu rimg nhiét d6i gi6 mua Dong A da ting toc d6 da dang hoa ctia loai [3, 15].

Cay Com kia (khém kia, 14 déng ...) c6 tén khoa hoc 1a Elatostema
tenuicaudatum thudc chi Elatostema, thudc ho Urticaceae thudng 1a cdy than
thao, ciy bui nho va hiém khi 14 ciy bui. Lodi E. tenuicaudatum duoc tic gia
W.T.Wang phat hién va dinh danh 14n dau tién vao nim 1980 tai Trung Qudc.
Loai E. fenuicaudatum cé gan la hinh chan vit ba nhanh r8 rang va gén 14 hinh
ban ba nhanh, day chinh la déc diém hinh thai 14 duy nhét duogc phat hién trong
toan b ho [8]. |
1.2.1 Bdc diém thue vit | _

Than: 12 dang cy than thao séng 1au nim, moc thip dudi mat dat, cay
thudng chi cao khoang 30cm, moc dudi nhiing tan cdy, lum ven dbi. Lé: 14 cay
com kia 1a dang cdy 14 kép hinh 16ng chim véi nhitng cdp 14 moc so le nhau trén
cudng 14. Mdi 14 kép 1a mot cdp gbm 7 14 moc so le nhau. Cudng 14 vudt nhon,
mép 14 ¢6 nhiéu rang cua 16n hién o, gan 14 ndi rd trén ca mit trén va mit dudi.
R&: dang r& cham. Cy ¢6 moc & hau hét cic ving ddi niii & nude ta, nhiéu nhét
& nhitng khu vuc ven subi noi ¢6 nhidu dat 4m. La loai ciy dai an duoc nay
duwge md ta 1a loai cdy moc tu nhién. N6 da duge st dung rong rai trong nhiéu
[inh vuc ban dia. Cdy dai an dugc st dung 1am thyc pham truyén thong & Nhat
Bén [8, 16].

1.2.2. Tinh vi va cong dung

Trong y hoc dén gian, la com kia dugc st dung rdng rai nhuw mot vi thude
da cong dung, ndi bét véi kha ning 1am mét gan va loi mat. Viéc thuong xuyén
bb sung mén canh com kia vao bita #n khong chi mang lai hwong vi ddm da ma
con gitp tang cudng chirc ning gan mat, hd tro qué trinh tidu héa dién ra thuin
loi hon. Bén canh @6, thao dugc nay con co6 tac dung gidi déc bia ruou rit quy
gid; ngudi ding c6 thé an canh tryc tiép trong céc bita tiéc hodic pha tra tix 14 kho
& ubng nhiam giai rugu hiéu qua. Nho dic tinh thanh nhiét va gidi doc gan triét

dé, chirc ning gan hoat dong tot hon nén 14 com kia con phat huy cong dung




giam mun mét cach an toan va lau dai. Khong dimg lai & do, loai ciy nay con
duoc tmg dung dé didu tri cic ching bénh vé dudng rudt nhu viém dai trang,
tiéu hoa kém hay tinh trang An ung khé tiéu [5, 6].

Viéc st dung canh com kia thudng xuyén cﬁhg mang lai tac dung bé mat,
gitip ngudi bénh nhanh chong gidm bét mét maéi va cai thién sic khoe tong thé
mot cach rd rét. Pac biét, theo mdt kinh nghiém quy bau duoc luu truyén trong
dan gian, thao dugc ndy con hd tre tich cuc cho qua trinh diéu tri bénh tiéu
duwong, gitp ngudi dung nhan thiy hiéu qua ha dudng huyét vo ciing kha quan
I8, 7, 13].

1.3. Tinh hinh nghién ciu vé thanh phin héa hoc va hoat tinh sinh hgc cac
thue vat chi Elatostema

1.3.1. Tinh hinh nghién ctru trong nudc
Tai Viét Nam chi Elatostema c6 khodng 77 loai, trong s6 d6 ¢ 14 loai 1a

lodi dic hitu. Chi Elatostema 12 mot trong s6 cac chi thyc vat cé sy da dang rat
16n vé loai, chung xuét hién hau hét cac mién Bic, Trung va mién Nam cuia Viét
Nam trong d6 tai cac tinh Cao Bang, Ha Giang, Lo Cai, Tuyén Quang ghi nhan
nhiéu loai nhit ving ghi nhn it loai nhit 1a cAc tinh phia Nam Viét Nam [8].

Theo nghién ctru ctia nhom tac gid Pao Puc Thién va cac cdng sy ndm
2024, 13n déu tién cong bd 3 hop chit méi thudc nhém dihydrophenanthren tir
lodi Com kia (E. tenuicaudatum), bao goém: 2,3,5-trihydroxy-9,10-
dihydrophenanthrene (1), -methoxy- 5-hydroxy-9,10-dihydrophananthrene 3-O-
B-D-glucopyranoside (2), 2,5-dihydroxy-9,10-dihydrophananthrene 3-O-5-D-
glucopyranoside (3). Hop chat 1 c6 kha ning tic ché manh ddi voi vide sin xuat
NO trong t& bao RAW264.7, véi gia tri ICsq 12 15,8 + 1,2 uM, trong khi céc hop
chat 2 va 3 hoat tinh yéu [17].

Theo nghién clru cua tac gia Trén Huynh Quéc Diing va cdc cong sy nim
2025 d& phéan lap va xac dinh cu tric 17 glycoside phenanthrene hydro héa (4-
20), gébm 8 hexahydro-phenanthrenone glycoside: Elatostemanoside A (4),

elatostemanoside B (5), elatostemanoside C (6), eclatostemanoside D (7),
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elatostemanoside E (8), elatostemanoside F (9), elatostemanoside G (10) va
elatostemanoside = H  (11); 4  tetrahydro-phenanthrenone  glycoside:
Elatostemanoside I (12), elatostemanoside J (13), elatostemanoside K (14) va
elatostemanoside L (15); 1 dihydro-phenanthrenol glycoside: Elatostemanoside
M (16); 2 dimer: Elatostemanoside N (17), Elatostemanoside O (18); va 2
dihydrophenanthrene glycoside: Elatostemanoside P (19) va elatostemanoside Q
(20) tix cy Com kia (E. tenuicaudatum) tai ving Tay Béc Viét Nam [18].

Trong d6, cic hop chat 8, 9, 11 va 17, da thé hién hoat tinh wc ché
dipeptidyl peptidase IV voi gid tri ICsg lan luot 1a 220,5 + 39,6 pg/ml, 141,7 +
15,6, 151,2. 11,8, 107,9 + 19,6 va 71,9 8,9 uM. Phan tich lién két phan tir
cho thiy hop chat 17 ¢6 4i luc lién két cao nhét véi DPP-IV. Bén canh dé, cac
hop chat 4, 12, 14 va 17 thé hién tac dung bdo vé gan dang ké trong tinh trang
nhiém doc gan do acetaminophen gy ra & té bao HepG2. Nhitng phét hi¢n nay
cho thiy E. tenuicaudatum c6 thé 1a mot loai rau c6 lgi cho nhiing ngudi cd

nguy co mic bénh tiéu dudng va bénh gan man tinh [4, 18].
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Hinh 1.2. CAu trac héa hoc clia cac hgp chét 1-20 phén lap tu £.
tenicaudatum

Cf{ing vao nim 2025 nhém nghién ctu ctia Dao Ditc Thién va cong sy da
tim thiy su xudt hién ciia mot SS;(S,4-dihydroxyphenethyl)cyclohex—z-en-l-one
(21), cung v6i hai phenanthrone méi, (4aS,10aS)-1,9,10,10a-tetrahydro-4a,6,7-
trihydroxy-4(4aH)-phenanthrone (22) va (4aS,10aS)-4a-hydroxy-7-methoxy-
1,9,10,10a-tetrahydro-4(4aH)-phenanthrone 6-O-f-Dglucopyranoside (23) tur
phin trén mit dat cay E. fenuicaudatum. Chu trac dugc xdc dinh bang cac
phuong phap quang phd bao gdm NMR 1D, 2D va HR-ESI-MS. Céu hinh tuyét
déi cua cac hop chat 21— 23 duoc xdc dinh bing dit liéu phd ECD thyce nghiém
va tinh toan. Céc chat phan 14p dugc danh gia hoat tinh e ché san xuét nitric
oxide (NO) trong dai thuyc bao RAW 264.7 dugc hoat hoa bing
lipopolysaccharide (LPS), va hop chét 21 cho thdy hoat tinh manh nhét véi gia
tri [Csola 9,5+1,2 pM [19].

0
e
H
HO

OH

21 22 23

Hinh 1.3. Chu ﬁ'ﬁC héa hoc cia cac hgp chit 21-23 phan lap tu E. tenicaudatum

E. tenuicaudatum 13 mdt loai ciy thude dugc sir dung truyén théng trong
y hoc ¢d truyén, di duge nghién cliu vé dic tinh gay déc té bao. Do d6 vao cing
nim 2025 nhém nghién ctru cta Trin Huynh Quéc Diing va cng su d nghién
ctru phan doan dya trén thir nghi¢m sinh hoc da dan téi viéc phat hién ra 06 hop
chit méi, duge dit tén 13 elatostemanoside I-V1 (24-29), véi cAu trac duge lam
sdng to thong qua cac phuong phdp quang phd tién tién va phin tich DP4+.

Trong s ndy, cac hop chit 25, 28 va 29 thé hién doc tinh t& bao vira phai d6i véi
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dong té bao ung thu gan ngudi HepG2, véi gid tri ICso lan lugt 1a 18,2 + 2,1;
32,1 + 0,4 va 57,6 + 1,3 uM. Péang cht y, hop chét 29 ciing cho thiy hoat tinh
dang ké dbi voi dong té bao ung thu vii ngudi HCC1806, véi gid tri ICso 1a 35,4
+ 0,3 uM. Céc nghién ciru v& co ché cho thiy cac hop chat ndy gdy ra hién
tuong apoptosis bang cach diéu chinh ty 1& Bax/Bcl-2. Hon nita, phan tich mbi
quan hé ciu triic-hoat tinh (SAR) da nh4n manh tAm quan trong ctia cic nhom

chitc ndng cu thé trong viée dicu hda cdc tac dung giy doc te bao [18, 20].
HO
"'O‘C{ HO® R R/ OH HQ ~ OH
3 OH 0 HO, ,
HO ) 0 -1OH
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Hinh 1.4. Chu triic héa hoc ciia céc hop chit 24-29
1.3.2. Tinh hinh nghién civu trén thé gigi

HO

24 25 26

MOH

1.3.2.1. Nghién ciru vé thanh phan héa hoe
Nam 2009 bfa’n_g phuong phap GC-MS tic gia Mitsuo Miyazawa va céac

cong sy da xdc dinh 79 cAu tir tinh dau tur phén trén mit dat cta lodi Elatostema
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laetevirens v6i cac thanh phan chinh 1a phytol (30), neophytadiene (31) va y-
himachalene (32); va 80 cadu tir tir phin trén mit dat cta loai Elatostema
umbellatum v6i thanh phan chinh 13 phytol (20), linoleic acid hay Omega-6 (33).
Trong d6, ciu tir (2E)-hexenal (34) va (2E, 4E)-nonadienal (35) 1a thanh phén
tao mui thom nhét cia tinh diu E. laetevirens va cic cau ti (2E)-hexenal (35),
(3Z)-hexenol (36) va 1-octen-3-ol (37) 1a thinh phin tao nén mui thom cta tinh

diu E. umbellatum [21].

30 31

0 O
32 33 34
=
OWW\ HOL 5 s /\c];\/\/
35 36 37
~
HO
38 39

Hinh 1.5. Chu triic héa hoc clia cac hop chat 30-39
Niam 2021 bing phuwong phap GC-MS tic gia Md. Zia Uddin va cac cong
sw d3 xac dinh dugc 24 hop chét tir dich chiét methanol cia lodi E. papillosum
bao gdm nhém cac hop chat: acid béo, ancol béo, este béo, cdc hgp chit
terpenoid, alkaloid (epinephrine, 38), stigmasterol (39) tir loai Elatostema
papillosum. Trong do, 7 hop chét, gdm 3-trifluoroacetoxypentadecane (40), 13-
docosenamide (41), eicosanal (42), linoelaidic acid (43), linoelaidic acid ethyl

ester (44), tricosanoic acid methyl ester (45) va phytol (30) cé hoat tinh tot da
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duoc Iua chon dé phan tich gan két phan tir (molecular docking) va phan tich

ADMET (hép thu, phan bd, chuyén hoa, bai xut/doc tinh), nhim x4c dinh cdc

hoat chat c6 kha nang chiu trach nhiém cho cac hoat tinh chémg oxy hoa, chéng

tram cam, giai lo au, giam dau va chong viém cua loai cdy nay [22, 23].

0
F%]\Oj\/\/V\/\\/\/\
F F

40
0]
43
0
42
O
/\/\/\/\/\/\/\/W\’)LNHz
41
) O
N\F\/;/\/\/\/U\O/\\
44
@]
-\/\/\/\/\/\/\/\/\/\)’I\O/
45

Hinh 1.6. CAu triic héa hoc ctia céc hop chit 40-45

Bang 1.1. Cac chét duge xac dinh tit E. papillosum bang phuong phap GC-MS

Tén hop chit RT 2| crer Nhém chit
(min)
3-butynoic acid 6,24 | 40 C4H40, | Monocarboxylic acid
Allene 7,655 | 40 CsHy Diene
Sebacic acid 11,722 | 40 | C1gH3404Siz | Fatty acid
9-octadecen-1-ol 12,355 40 | CisHs0 Fatty alcohol
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Phytol acetate 12,57 | 81 | Cp2HaOz Diterpene
Hexadecanoic acid, methyl| 13,499 | 74 | C;7H340; Fatty acid
ester

Pentadecanoic acid, 14-methyl-| 13,499 | 74 | Ci7H340; Fatty acid
, methyl ester

Linoleic acid ethyl ester 15,387 | 44 | CagH36O: Fatty acid
Linoelaidic acid 15,387 | 44 | CisHs,0; Fatty acid
Phytol 15,387 | 44 | CaoHaeO Diterpene
Heptacosanoic acid, methyl| 15,53 | 74 | CasHs6O2 Fattj;;icid
ester

Tricosanoic acid methyl ester 15,53 | 74 | CuHusO2 Fatty acid
3-triﬂuoroacetoxypentadecaﬁe 17,635 | 44 | C7H31F30, Ester
Hexadecanoic acid, 2-hydroxy- 20,199 | 44 | C9H304 | Fatty acid glycerol
1-(hydroxymethyl)ethyl ester ester
Epinephrine 21,777 | 44 | CoHi3NO; Alkaloid
Cis-11-eicosenamide 24,584 | 59 | Cy0H3eNO Amide
2-(16-acetoxy-11-hydroxy- 24,655 [207| C32Haz0s Fatty acid
4,8,10,14-tetramethyl-3-

oxohexadecahydrocyclopentala |-

]phenanthren-17-ylidene)-6-

methyl-hept-5-enoic acid,

methyl ester

3-ethoxy-1,1,1,5,5,5- 25,46 |207| Ci7Hs500O7Si7 Silicate
hexamethyl-3-

(trimethylsiloxy)trisiloxane

1,2-bis(trimethylsilyl)benzene | 29,405 |207| Ci2H2Si, | Organic compound
Stigmasterol 30,575 |207| CaoHusO Phytosterol
[3-sitosterol 30,894 |207| Cy9H500 Phytosterol
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Eicosanal 17,635 | 44 | CyHaO Aldehyde ;2};
13-docosenamide 24,584 | 59 | CxHiNO Amide ﬁ
y-sitosterol 30,894 (207 | CaoHs00 Phytosterol :1

Vao niam 2025, tic gia Anindan Kumar Nath va cic cdng su di su dung
phuong phap sic ky khéi phd GC-MS cuia chiét xuét methanol lodi E. sessile da

x4c dinh dugc bén muoi hop chit duge thé hién & bang duéi day cung cap day i5

i cong thirc phan tir, khdi lugng phan tir, thoi gian luu [11].
Béng 1.2. Céc chét dugce xdc dinh tir E. sessile bang phuong phdp GC-MS
Tén hep chat Céng thire | KLPT
phan tir |
2-(Trimethylsiloxy)acrylic acid Ci18H3204S513 396,7 |
2-Nonyn-1-ol CoH160 140,2
8-Hydroxylinalool CullaD: | 1702
Methyl anteisopentadecanoate Ci6H3207 256,4 ;
Methyl palmitate Ci7H340, 2705 ]
Methyl heneicosanoate CnHy40; 340,6 :
Methyl caprate C11H220, 186,2 l
Methyl behenate Ca3HissO 354,6 |
Methyl arachidate CH20; 326,6
Methyl carbocerate CagHs60: 4247
Dodecanal CipH»O 184,3
Undecanal C11H»O 170,2
Phytol ConllisD 296,5
n-Nonadecanol-1 CioHyoO 284.5
Levomenthol CioH200 156,2 -a
Racemic menthol CioH200 156,2 IJ
Cis-9-Tetradecen-1-ol Ci4Hzs0 2123 |
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ﬁéthyl margarate Ci7H3402 270,5
Methyl pentadecanoate C1sHz602 284.,5
Methyl laurate C16H320, 256.4
Methyl nonadecanoate - Cy3Hz60; 214,3
Nonadecanoic acid, methyl ester CaoH400O, 312.5
Lilial | Ci4H00 204,3
3-Hydroxy-5-cholen-24-oic acid CasHz303 374,6
Stigmasteryl acetate Ca1Hs002 4547
Apocholic acid Co4H3304 390,6
Retinoic acid CaoH2s05 300,4
fp-Carotene CaoHse 536,9
38,5a-Androstanediol C1-9H3IgOz 292.5
Boc-Ala-OH CsHsNOy4 189,2
Methyl linoleate CisHsO; 2945
Ethyl linoleate ‘ CaoH3602 308,5
Methyl (12E,15E)-12,15-octadecadienoate CioH340, 294,5
(Z)-Methyl hexadec-7-enoate Ci7H30, 268.,4
Methyl petroselinate CioH3603 296,5
Methyl elaidate C19H360: 296,5
T/Iethyl nervonate CysHuz0Os 380,6
Methyl oleate Ci9H360, 296,5
Methyl vaccenate C19H3602 296,5
Methyl dihydrosterculate CisH340, 282,5

Elatostema stewardii Merr. 1a mot loai dic hitu cua Trung Qude, dugce
danh gid cao vé cong dung chita bénh va lam thyc phim. Nghién ctu cua
Binsheng Luo va c¢dng sy vao nam 2026 da danh gia thanh phan hoa phin hoa
hoc biang GC-MS va hoat tinh sinh hoc trong tinh diu cta loai E. stewardii,
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Thanh phan cta tinh diu tr ba bd phan thuc vét cua E. stewardii lan dau tién
dugc phat hién bing GC-MS, xdc dinh tong cong 96 thinh phan, chiém tir
70,37% dén 86,83% tdng ham lugng tinh diu. 30 thanh phan tinh diu phong pht
nhét di duoc liét ké trong bang dudi ddy, véi bd dit lidu day du duge cung cip
trong bang. Nhiing tinh diu duoc chu thich nay duoc phan loai thanh 11 16p,
trong d6 ndi bat nhit 1a axit béo (61,56%), diterpen (3,47-32,39%), ankan (7,79-
16,32%), xeton (1,46-12,00%) va sesquiterpen (2,60-6,22%). Mot s6 16p hop
chét, bao gft}m axit béo, ankan, xeton va sesquiterpen, cling thuong dugce tim
thiy trong nhiéu loai cay thom, chdng han nhu Ruta graveolens [20]. Trong miu
ES-R, axit béo 13 chit chuyén hoa dbi dao nhit véi ty 18 twong dbi 13 61,56%,
tiép theo 13 ankan (7,79%), diterpen (3,47%), este (2,83%) va sesquiterpen
(2,60%). Trong nhém ES-S, axit béo (24,00%), diterpen (22,44%) va ankan
(16,32%) chiém wu thé, ciing v6i ham lugng déng ké cua ketone (6,44%) va
sesquiterpen (4,34%). Ngugc lai, miu ES-L chu véu bao gdm diterpen
(32,39%), ketone (12,00%), ankan (11,55%) va sesquiterpen (6,22%). Phén tich
céc chét chuyén héa riéng 1€ cho thiy ca sy twong dong va khéc biét gifta ba chu
hinh EO. Trong miu ES-R EO, cic thanh phin chiém uu thé 1a axit n-
hexadecanoic (60,58%), 2-methyloctadecane (5,67%), squalene (4,44%), a-epi-
7-epi-5-eudesmol  (1,60%) va. 6,10,14-trimethyl-2-pentadecanone *(1,39%).
Trong mau ES-S, axit n-hexadecanoic (23,45%) va 2-methyloctadecane
(12,31%) ciing chiém uu thé, tiép theo 1a 3,5,11,15-tetramethyl-1-hexadecen3-ol
(9,40%), phytol (8,58%) va 6,10,14-trimethyl-2-pentadecanone (6,40%). Cac
thanh phan ddi ddo trong mau ES-L bao gém phytol (12,00%), neophytadiene
(10,30%), 6,10,14-trimethyl-2-pentadecanone (9,92%), isophytol (8,84%) va 2-
methyloctadecane (4,63%) [24].

Mic di mot sb tinh dau cha yéu, ching han nhu neophytadiene, phytol va
isophytol, cing déi dao trong tinh diu cta E. laetevirens va E. umbellatum,
nhung céc thanh phan chinh nhu axit n-hexadecanoic va 2-methyloctadecane

duge dic trung trong nghién ctru nay lai khong duoc phét hién ¢ hai loai nay,

e R L T Y T T T T e ey e



18

cho thiy su khac bi¢t ddng ké gitta cdc loai vé thanh phin tinh dau trong cdc lodi
trong chi Elatostema [11,24].
1.3.2.2. Nghién ciru hogt tinh sinh hoc

Hoat tinh chong tram cdm, gidm lo du

Chc nghién ctiu trude ddy cho biét cAy E. papillosum nghién nat duge sir
dung trong y hoc ¢b truyén dé diéu tri ching r6i loan phan ly. Nam 2019, nhém
" nghién ctru clia Md. Zoa Uddin va cong sy da nghién ciu hoat d6ng chong tram
cam, gidam dau va chbng viém in vivo ciing nhu hoat ddng chéng oxy hoa va

khang khuin in vitro clia cac phan doan khac nhau clia chiét xuit methanol tho

cia E. papillosum. Chiét xuat methanol thé va phan doan hoa toan trong

chloroform ctia n6 cho thdy hoat d6ng chong trAm cam, giam dau va chong viém
dang ké. Chiét xut methanol cho thdy hoat déng khang khuan. Twong tu, phan
doan hoa tan trong ete ddu mé (PES) cho thdy hoat dong chong trdm cam va
.ch("'mg viem dang ké [25, 26].

Vao nim 2021, nhém nghién ciru Md. Zoa Uddin va cong su di tiép tuc
nghién ctru hoat tinh sinh hoc ctia ¢y E. papillosum ddc biét 1a hoat tinh chdng
‘trAm cam, chdong lo 4u va chéng oxy hoa, vdi két qua ctia phuong phap ghép ndi
~phan tir ¢6 hd trg tinh toan, bao gdm ghép nbi phan tir va ADMET (hap thu,
phan bd, chuyén hoa, bai tiét) cung. cap thém dan chimg cho cac Gmg dung tri
liu truyén théng va méi cia E. papillosum. Két qua cho thdy cac hop chit
terpen dd duge xac dinh trong E. papillosum thé hién 4i luc lién két du doan
manh m& v6i thu thé serotonin cua con ngudi. Hon nita, 3-
trifluoroacetoxypentadecane cho thiy tac dung dang ké [22, 23].

Hoat tinh chéong oxy héa

Theo cong bd cua tac gia Anindan Kumar Nath va céc cong su vdo ndm
2025 da danh gid toan dién cdc hoat tinh sinh hoc cua chiét xuit methanol
(MES) cung cac phan doan cua no odm ete dau mo (PES), carbon tetrachloride
(TES), chloroform (CES) va phén doan nudc (AES) trén mo hinh chudt bach
Thuy Si. Két qua cho thdy MES thé hién hoat tinh chéng oxy héa nbi bat vai gia
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tri ICso dat 24,95 pg/ml (so voi 5,80 pg/ml cua axit ascorbic) trong phép thu
DPPH. Trong thir nghiém gay doc té bao trén tom nudc min, PES cho hiéu qua
manh nhit v6i LCso 12 6,10 pg/ml. Ddng thoi, MES va PES thé hién tic dung
giam dau 8 rét (p<0,001) o liéu 400 mg/kg trong mé hinh formalin, va céc phén
doan MES, PES, TES du cho két qua c6 ¥ nghia thong ké trong thir nghiém
nhing dudi. Péng chi ¥, PES va CES con thé hién hoat tinh an thin dang ké qua
thir nghiém vuot 16. Phéan tich GC-MS ctng nghién ctru md phong docking phan
tr cho thdy cac hop chit trong chiét xudt c6 kha ning tc ché enzym
cyclooxygenase-1 va -2, qua do gop phén tao nén tac dung giam dau. Téng thé,
E. sessile duge danh gia 13 ngudn duge lidu tiém ning cho phét trién cac liéu
phép mdi trong diéu tri ung thu, giam dau va rdi loan gidc nga [11, 27].

Hoat tinh bdao vé gan

Theo kinh nghiém dan gian, Com kia hay con goi la rau ding (cach goi
ctia trong 4m thue Tay Béc Viét Nam) c6 1oi cho tidu hoa, hd trg kiém soat dai
théo dudng va giai doc gan. Nhiéu nghién ciru cho thiy vi ddng cta thue vat lién
quan dén cic thanh phian phytochemical nhu alkaloid, terpene, phenolic va
glucosinolate. Mét s6 hgp chét ding c6 hoat tinh sinh hoc o rét, chang han nhu

mu6p ding cb tic dung ha duong huyét, quinine c6 tic dung chéng sbt rét va

Andrographis paniculata ¢ tic dung ha dudng huyét va khang viém. Vi thé.

trong nghién ctru cua Trin Huynh Quéc Diing va cong sy nim 2025 d3 khao sat
phytochemical va hoat tinh sinh hoc cta E. fenuicadatum, tip trung vao kha
ning tic ché DPP-IV va tic dung bao vé gan. Két qua cho thdy trong cac hop
chét phan 1ap duoc thi elatostemanoside N cho thdy mirc e ché DPP-1V trung
binh, trong khi elatostemanosides E, F va H cho tic dung yéu. Co ché gin véi
DPP-IV duge khéo sat bing molecular docking. Két qua cho thdy twong guan tot
gitta du doan in silico va thuc nghiém, ca ¢ phin tich MN lan docking. Thit
nghiém kha ning séng t& bio x4c nhén cic hop chét tinh khiét an toan trén té
bao gan. Hon niia, ba hop chét chinh (elatostemanosides I, K va N) ciing mét

hop chét phu (elatostemanoside A) biéu hién tac dung bao vé gan 13 rét trén mo
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hinh HepG2 gy ddc béi acetaminophen. Nhing phat hién nay goi ¥ phan trén
mit dit cta E. tenuicaudatum khong chi an toan khi diing 1am rau ma con cé thé
¢6 loi cho nguoi tang dudng huyét va bénh gan man [18, 20].

Hoat tinh chong viém

Vao diu nim 2026, nhém nghién ctru ctia Binsheng Luo va cong sy da
cong bd két qua phan tich tinh dau thu duge tir cdc bd phén khéc nhau cia ciy
Elatostema stewardii Mert., (14, than va r&) bang phuong phép chuyén hoa hoc
dua trén sic ky khdi phd GC-MS. Phan tich da bién bang phuong phép phén tich
thanh phén chinh (PAC) va phan tich thinh phin phan biét binh phuong t6i thiéu
tirng phan (PLS-DA) cho thiy sy bién ddi hoa hoc dang ké cia tinh dau trong
céc bd phan cia cdy, xdc dinh duge 15 thinh phin khéc bigt chinh nhu axit n-
hexadecanoic, 3,5,11,15-tetramethyl-1-hexadecen-3-ol va axit linoleic. Cac tha
nghiém hoat tinh sinh hoc da chimg minh sy khac biét déng ké gitta c4c loai tinh
diu, trong d6 tinh dAu chiét xuAt tir 14 thé hign doc tinh té bao manh nhét (ICs:
36,58-69,23 ug ml), tic dung chéng viém (ICs: 47,03 pg mL-1 ddi véi trc ché
NO) va kha ning chéng oxy héa (ICs: 0,08, 0,33 mg mL-1 d6i voi kha ning
loai bé gdc tw do ABTS va DPPH tuong tng; FRAP: 2,95 mmol Fe?'/ml). Phéan
tich twong quan cho thdy cac hop chat nhu p-ionone-5,6-epoxide va
neophytadiene c6 médi lién hé fich cyc véi cic hdgilt-tiﬁh sinh hoc ndy. Nhiing
phat hién nay lam ndi bat su khac biét dang ké v& hoa hoc va hoat tinh sinh hoc
gifta c4c loai tinh diu E. stewardii, x4c dinh tinh dau 14 12 mot ing ctr vién duoc
phdm dy trién vong va chimg minh hidu qua ctia phuong phap chuyén héa hoc
dua trén GC-MS trong viéc nghién ctiu cdc hop chét d& bay hoi tir Elatostema
[11,27].
1.4. Tong quan vé tinh hinh bénh ung thu
1.4.1. Dinh nghia va dac diém sinh hoc ciia té bao ung thu

Ung thu 1a mot tap hop céc bénh 1y ddc trung béi sy phat trién bat thuong
clia céc té bao phéan chia khong kiém soat va c6 kha niing x4m nhap, phéa hay céc

mb co thé binh thudng. Trong didu kién sinh 1y binh thudng, cic té bao trong co
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thé c6 chirc ning cu thé va tudi tho cb dinh. Qua trinh sinh truéng, phén chia va
chét di cua & bao (apoptosis) dugc diéu hoa mdt cach nghiém ngit. Tuy nhién,
cic t& bao ung thu thidu di céc yéu t6 huéng din qua trinh chét theo chuong
rinh ndy. Viéc lién tuc phan chia dan dén sy tich tu va hinh thanh khdi u, ddng
thoi tiéu thu mot lugng Lén oxy va chét dinh dudng v6n danh dé nuéi dudng cac
té bao khoe manh khac [28, 29].

Mot diic diém sinh hoc quan trong lam nén sy khéac biét cia t€ bao ung
thur 14 chimg it biét hoa hon so véi céc té bao binh thudng. Diéu ndy c6 nghia 1a
chung khéng c6 chitc ning chuyén biét. Thém vao do, té bao ung thu c6 kha
ning phét 16 cdc tin hiéu e ché sy phit trién, trén tranh h¢ mién dich va c6 kha
ning di can thong qua hé thdng mach mau hodc hach bach huyét dén cac co
quan xa [30-32].

1.4.2. Nguyén nhan va cdc yéu té nguy co giy ung thu
Co ché bénh sinh clia ung thu 1a mot qué trinh da yéu t6, bat ngudn tir su

két hop gifta cdc nguyén nhan ndi sinh va ngoai sinh [29, 33-3 5 g H

Pot bién DNA: Day 1a nguyén nhan ct 15i. DNA bén trong té bao dugc
d6ng g6i thanh hang ngan gen, mdi gen chira mdt b mi huéng dan chic nang,
su phat trién va phan chia. Sy sai s6t hodc dot bién trong céu tric gen cd thé vo
hiéu hoa cac gen uc ché khéi u hoic kich hoat céc gen sinh ung thu (oncogenes).

Yéu té di truyén: Céc dot bién gen cb thd duoc di truyén tir thé hé nay
sang thé hé khéc. Miic dit mang gen ddt bién khong dong nghia véi vige chic
chin mic ung thu, nhung nd lam ting dang ké nguy co (vi du: dot bién gen
BRCA1/BRCA2 trong ung thu vi1). Cac bénh Iy viém man tinh nhu viém loet
~ dai trang ciing 1 bé phong cho cic bién dbi té bao 4c tinh.

L&i song va hanh vi: L4i song thiéu khoa hoc 14 yéu t6 rui ro c6 thé thay
dbi duoc. Viée sir dung thude 14 (nguyén nhén cta khodng 30% céc loai ung thu,
dic biét 12 ung thu phdi), lam dung rugu bia, ché do &n nhiéu m& dong vét, it

chit xo, tiéu thy thue pham chira chat bao quan, nam moc (aflatoxin), ctng Vo1
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théi quen it van dong, béo phi va quan hé tinh duc khong an toan déu déng gop
truc tiép vao qua trinh sinh ung thu.

Maéi truong va nghé nghiép: Tiép xtic brc xa tia cuc tim, hoa chat doc hai
trong méi truong 1am viée (amidng, benzen, kim loai ning), hay khoi bui 6
nhiém méi tredng va hut thude thu dong déu lam ting ty 1& méc bénh.

1.4.3. Tinh hinh ung thw trén thé gici va tai Vigt Nam

Trén thé gi6i: Ung thu van 1a mdt trong nhiing nguyén nhan gy tir vong
hang dAu. Theo b4o c4o méi nhit ctia T4 chite Y t& Thé gi¢i (WHO) va Co quan
Nghién ctu Ung thu Quéc t& (JARC) thong qua GLOBOCAN 2022, toan thé
gidi ghi nhén gin 20 triéu ca mic méi va 9,7 triéu ca tr vong do ung thu. Cix 5
nguoi thi co 1 ngudi mic ung thu trong sudt cudc doi, va cr 9 nam gidi hogde 12
nit gidi thi ¢6 1 nguoi tir vong vi cin bénh nay. Phd bién nhit trén toan cau 1a
ung thu phéi, vi, dai truc trang va tuyén tién liét [36-39].

Tai Viét Nam: Tinh hinh ung thu dang c¢6 xu huéng gia ting manh mé ca
vé s ca mic va ty 16 tir vong. Theo GLOBOCAN 2022, Viét Nam ghi nhin
180.480 ca méic mé&i va 120.184 ca tir vong do ung thu. Xét vé ty suat mic méi,
Viét Nam dtng trong nhom ¢ ty 1€ cao. Top 5 loai ung thu phd bién nhat tai
Viét Nam hién nay bao gdm [40-42]:

Ung thu Vii: 24.563 ca mic méi (chiém 13,6%).

Ung thu Gan: 24.502 ca méc méi (chiém 13,6%).

Ung thu Phdi: 24.426 ca méic méi (chiem 13,5%).

Ung thu Dai tryc trang: 16.835 ca mic moi (chiém 9,3%).

Ung thu Da day: 16.277 ca mic méi (chiém 9,0%).

Sy gia ting génh ning ung thw fai Viét Nam dugc 1y giai béi nhidu
nguyén nhan tong hop: (1) Gia héa dan s6: Tudi tho trung binh clia ngudi Viét
Nam ting (dat 73,6 tudi), din dén thoi gian tiép xiic véi céc yéu t6 nguy co kéo
dai; (2) Gia tang ddn s6: Dén sb tiém c¢an 100 triéu nguoi 1am ting s6 luong ca
bénh tuyét dbi; (3) Thay d6i 16i song: Gia ting tiéu thy ruou bia, thuéc_: 14, ché do

an kém lanh manh, it van dong; (4) Moi truong o6 nhiém: Khéi bui va hoa chat
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néng nghiép; (5) Su phdt trién ciia y 18: Nhan thirc ngudi din ting cao, hé théng
tAm soét va thiét bi chdn doan y khoa tién bg gitp phat hién bénh sém va chinh
xéc hon, két hop v6i hé thong ghi nhén ung thu qudc gia hoat dong hiéu qua hon
[43-45].

1.4.4. Diic diém sinh hoc cdc dong 16 bao ung thur trong nghién ciru in vitro

Trong nghién ciu sang loc thuée va cac hoat chit cé ngudn gbe tir thién
nhién, viéc st dung cac dong té bao ung thu ngudi chuan hoa déng vai tro tién
quyét. Cac dong té bao duoc danh gia trong nghién ciru nay dai dién cho céc loai
ung thu phé bién va nguy hiém nhat:

Dong té bao MCF-7 (Ung thu biéu mé tuyén vit): Day 1a dong t€ bao ung
thu vt phy thude hormone, c6 chira thu thé estrogen (ER+). N6 dugc st dung
rong i lam mo hinh in vifro dé nghién ctru doc tinh t& bao cua céc loai thude
chéng ung thu vii va co ché tac dong 18n chu k¥ té bao [46].

Dong té bao HepG2 (Ung thu bidu mé t& bao gan): HepG2 duy tri nhiéu
chite ning sinh héa chuyén biét ctia té bao gan binh thudng. Do ung thu gan 1a
nguyén nhan tir vong hang dAu tai Viét Nam, dong t& bao nay la cong cu thiét
yéu d8 tim kiém c4c hoat chét c6 kha ning bio vé gan hodc giy doc chon loc
trén té bao khéi u gan [47].

Dong té bao A549 (Ung thu phdi khong t& bao nhé - NSCLC): Ung thu
phdi c6 ty 1& tir vong cao nhét toan cAu. A549 13 dong & bao ung thu biéu md
tuyén ciia phdi, thuong duoc st dung dé danh gid céc hoat chat tic dong 1én con
dudng truyén tin hiéu ho hép va kha ning trc ché sy hinh thanh khéi u phdi [48].

Dong té bao HeLa (Ung thu cd tir cung): La dong té bao ngudi bit tir dau
tién dugc nudi cly thanh cong, HeLa cyc ky bén bi va phan chia nhanh, rat Iy
twong dé sang loc phd rong doc tinh cia cac hop chit héa hoc méi [49].

Dong té bao PC-3 (Ung thu tuyén tién liét): La dong té bao khong phu
thugc androgen, c6 kha ning di can cao. PC-3 duoc dung dé mo phéng céc giai

doan ung thu tuyén tién liét tién trién & nam gisi [50].
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1.4.5. Tinh hinh nghién ciru sit dung thuc vat va hoat chit tw nhién trong
chéng ung thu
Thién nhién, ddc biét 1a thuc vat, ludn 1a kho tang dugc liéu khong 16

cung cap cac bd khung céu tric héa hoc phirc tap cho nganh cong nghiép duge
phim. Nhidu loai thudc héa trj ung thu kinh dién dugc st dung trén 1am sang
hién nay c6 nguon gdc tryc tiép tir thyc vat hodc 12 céc dan xuét ban tong hop.
Nbi bat nhét phai ké dén:

Paclitaxel (Taxol): Chiét xudt tir vo ciy Thong dd, co ché hoat dong la
odn vao céc Vi 6ng (microtubules), ngin chin qua trinh phén bao [51].

Vinca alkaloid (Vincristine, Vinblastine): Chiét xuvit tir cidy Dira can
(Catharanthus roseus), ¢b kha nang trc ché su hinh thanh thoi vé sic trong qua
trinh gian phan [52].

Podophyllotoxin (Etoposide): Phan 14p tir 1& ciy Podophyllum peltatum,
1a chét Gc ché enzyme Topoisomerase 11, 1am dut gay DNA cia t& bao ung thu
[53].

Su thanh cong cta cic hgp chat nay di thic ddy gidi khoa hoc khong
ngung tim kiém cdc hop chét thi cip méi tir tw nhién, ¢4 hiéu luc cao, gidm
thiéu tac dung phu va c6 khé ning chéng lai sy khang thudc cia té bao ung thu.

Nhém hop chat phenanthrene, dihydrophenanthrene va céc din xuét
hydro héa ctia né (dihydrophenanthrene) 14 mét nhém hop chit chuyén hoa thi
cép it phé bién hon flavonoid hay alkaloid, thuong duoc tim thdy chi yéu trong
ho Lan (Orchidaceae), ho Pan sam va mot sb it cac ho thuc vat khic. Cac
nghién ciu duge ly hién dai cho thiy khung cu tric phang ctia phenanthrene
cho phép ching xen k& (intercalate) vao gita cdc cdp base cia DNA, ue ché cac
enzyme tong hgp DNA va kich hoat con dudng chét t& bao theo chuong trinh
(apoptosis). Nhom hop chit nay dang thu hit su chi y ddc biét trong hoa dugce
do mang lai hoat tinh chéng khéi u, chéng viém va chéng oxy héa manh mé

[54].
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Chi thuc vat Elatostema (thudc ho Tam ma - Urticaceae) phén bb nhiéu &
cac ving nhiét déi va can nhiét d6i chau A. Mic du trude day cée nghién ctru vé
chi nay con han ché, nhung nhiing phat hién odn ddy da cho thiy sy da dang
phong phu vé cdc hop chat chuyén héa thi cap, bao gdm flavonoid, acid
phenolic va dic biét 1a nhém phenanthrene/dihydrophenanthrene. Nhiing két qua
nay khong chi déng gép quan trong vao co s& dit liéu hoa hoc thyc vét cua chi
Elatostema, ma con khing dinh cdu triic dihydrophenanthrene tir E.
tenuicaudatum 13 mot phan tir tién phong (lead compound) v6 cling tiém nang,
m¢& duong cho cde nghién cuu va phat trién céc loai thube khang ung thur thé hé

mdi trong tuong lai.
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CHUONG 2. POI TUQNG,
PHUONG PHAP NGHIEN CUU VA THUC NGHIEM
2.1. Poi twong nghién ciru

Phin trén mit dat loai Com kia E. tenuicaudatum W.T. Wang duogc thu
thép tai huyén Quang Binh, tinh Ha Giang (nay 13 x& Quang Binh, tinh Tuyén
Quang) vao thang 12 ndm 2024. Viéc giam dinh phan loai thuc vt dugce thyc
hién bai Tién s D6 Hiru Thu thude Vién Sinh thai va Tai nguyén sinh vat (nay
14 Vién Sinh hoc), Vién Han 1dm Khoa hoc va Cong nghé Viét Nam). Mau tidu
ban ET08112024HG da duogc luu trir tai Truong Pai hoc Tan Trao (Tuyén
Quang).

Hinh 2.1. Cay Com kia (E. tenuicaudatum)

2.2. Phwong phap phan lap va xac dinh cau triic hod hoc cic hgp chit
a. Vit liéu

Dit liéu khéi phé (HR-ESI-MS) duoc thu thap trén thict bi Sciex X500R
QTOF (Sciex, Massachusetts, Hoa Ky). T4t c4 cac phd NMR 1D va 2D duoc
ghi trén may quang phd Bruker Avance III HD 600 MHz (Bruker, Dc), st
dung TMS 1am chét chuén ndi. Dé phin tach cic hop chit, séc ky cot dugc thuc
hién trén silica gel 60 (40-63 pum, Merck, Darmstadt, Duc), Sephadex LH-20
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(25-100 pum, Merck) va octadecyl silica gel (RP-18, 12 nm, YMC, Kyoto, Nhat
Ban). Qua trinh theo ddi phén doan dya vao sic ky 16p mong phan tich (TLC) st
dung ban mong trang sdn 0,25 mm (silica gel 60 F254 va RP-18 F2548 tir hing

Merck). St phat hién céc chét chuyén héa duge thue hién dudi dén UV ¢6 hai

budc song (254/365 nm), bd sung bing thudc thir nhuém vanillin-sulfuric acid, |

kich hoat bang cach ho néng trong 5 phit.
b. Phurong phép phan tich, phén tich va phén ldp cdc hop chit

Sic ky 16p mong (TLC) :

Sic ky 16p mong trén silica gel 1a phwong phép thich hop cho phén tich
céc hop chét hitu co. Vi sy phan tich TLC trén silica gel 13 mot qua trinh hﬁp
phu céc hop chét duge phan tich theo d§ phan cyuc theo cach twong tu nhur trong
su phan tach sac ky cot. Sic ky 16p mong 12 phuong phip phén tich dé lya chon
cac hé dung méi rira gidi cho sic ky cot. Dé dinh tinh cac hop chit, cac gié tri Rf
va mau sic clia cac vét chat dugc phat hién trén ban mong TLC cin duge mo ta.
Dua vao sic ky dd TLC c6 thé dénh gia dinh tinh s6 lugng céc hop chat ¢6 trong
hén hop.

Séc ky 16p mong duoc thue hién trén ban méng silica gel trang san DC —
Alufolien 60 F254 (Merck, Darmstadt, CHLB Bic) véi chidu day 16p silica gel
1a 0.2 mm.

Pua mdu phén tich 1én ban méng: hoa tan mau tht trong dung moéi thich
hop (1 mg/mL), sau d6 dung capilla dua dung dich mau thit 1&n ban mong (10
pL).

Dung méi trién khai: cic dung méi ding trong TLC déu dugc lam khan
va chung cét lai trude khi st dung. Cdc hé dung méi dugc trén theo ty 1€ phu
hop v6i timg mAu phén tich. Sau khi pha phai lac k§ cho cac dung méi trong hé
tron déu nhau rdi cho vio binh trién khai sic ky ddy bing, ¢6 nit nham kin dén
chiéu cao 0.5 cm. Pé yén dén khi binh duoc bdo hoa dung médi méi tién hanh

trién khai ban mong.
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Trién khai bin méng: ban moéng dugc cit v6i kich thude phi hop véi
tuyén xut phét ciia dung mdi, dung mdi co chidu cao 1 cm. Ding kep sat dua
nhanh ban moéng da duoc tim miu vao binh trién khai sic ky, day kin nip, aé
yén va quan sat. Khi quan sat that dung méi da chay dén tuyén dung moi trén,
dimg kep sét 14y ban mong ra khoi binh va tién hanh phat hién vét chét trén ban
mong.

Phat hién vét chét trén ban mong: ban méng duge phun H2SO4 1%, sau
d6 dwgc ho nong 1200C, déanh diu vét chit trén ban méng, tinh gia tri Rf va ghi
mau sic cta cac vét chatkhi chiing dugc rira giai ra khdi cot dua trén trat tu vé
kich thudc phan tir.

Sic ky cot (CC):

Sic ky ¢t thudng duge thue hién dudi trong luc cia dung moi. Cot sdc
ky dugc thiét ké véi khoa dudi va nham trén ¢6 dudng kinh trong va chiéu cao
tly theo lwong miu can phan tach. Chét hap phu dung cho CC la silica gel
(Merck, Darmstadt, CHLB Birc) véi cic ¢d hat 63 —200 pm va 40 — 63 pm.

Dung moéi hitu co dung cho sic ky cot duge lam khan, chung cit lai va
bao quan trong binh kin trudc khi sir dung.

Nhdi cot sic ky: phuong phap nhdi cbt uét: mot luong silica gel Gmg v6i
cot shc k¥ c6 dudng kinh thich hop, c6 chiéu cao 13 100 cm duge khudy déu
thanh bdt nhio trong mot lwgng vira di dung méi. Bot nhdo nay duogc nhoi vao
ot sic ky va dugce dudi hét bot khi. Co thé ding bom nén hodc trong luc dung
mdi di qua cot nhidu lin cho dén khi 16p silica gel hoan toan on dinh.

Pua mau 1én cot sic ky: phuong phap tim mau trén silica gel: miu dugc
hoa tan trong mdt lwong vira dii dung moi dé bay hoi thich hop. Tron dung dich
thu dugc véi silica gel (c& hat 40 — 63 pm) voitylélal g chit/ 12 gdén15g
silica 30 gel. TI6n hop ndy duge 1am bay hoi dung méi dén khi kho kiét thi duge
bot min ctia miu chat hép phu trén silica gel. Bot nay duge dua 1én cot sc ky

phia trén lop chét hip phu silica gel.




29

Trién khai sic ky cot: ma khoa dudi cot sic ky dé cho dung mdi chéy ra
khéi cot sic ky, cho dén khi bé mit dung mdi cach bé mit silica gel khoang 2
mm. Cho tir tr mAu t4m trén silica gel 18n cot. Khi dua miu 1én cot can phai chi
y dam bao cho bé mit cia 16p chit phia trén cot sic ky tao thanh mit phing
ngang. Ric mot 16p cét 1én phia trén dé tranh cdc chat bot bi hoa tan nguoc.

Tién hanh ria giai: ria giai bing hé dung moi duge xac dinh nhd vao cac
khéo sat thim do TLC, tbc db rira gidi 20 giot/ phut, thu cac phan doan theo thé
tich 150 mL, 50 mL va 20 mL (CC, FC).

Khao sat sic ky céc phan doan: tién hanh khdo sit cdc phan doan nhén
duge bing TLC, gdp cac phan doan cho sic ky'dd TLC gibng nhau lai, sau d6
cét loai kiét dung mdi dé thu duge cic ki phan doan.

Séc ki cot Sephadex

Sidc ky cot sephadex (hay con goi la sdc ky loc gel) 12 phwong phap phan
tach sic ky ding dé tach cic phan tir dya trén sy khac nhau vé kich thudce cia
chc phan tir. Nhitng phan tir khong bi giit lai bing lién két héa hoc nén thanh
phin ctia dung mdi pha dong khong anh hudng tryc tiép dén do rira giai. Séc ky
loc gel phu hop vai nhitng phan tir sinh hoc nhay cam, ndng do ion kim loai,
mdi trudmg khic nghiét. Qua trinh phan tach bang phuong phap sic ky loc gel
khi gel dugc nhdi vao cot tao thanh dém. Dém 1a mang lw6i 16 x6p hinh thanh tr
hat hinh ciu ¢6 dic tinh bén vat 1y, bén héa hoc va tro. Lop gel cin bang véi
dung dich rira giai. Dung dich sé& lip day vao mang ludi 16 x6p va khoang khong
gian gitta céc hat. Chét 1ong bén trong 16 x6p dwge xem nhur 12 pha tinh va chit
I6ng bén ngoai dugc xem 12 pha ddong. Két qua ciia qué trinh sdc ky loc gel
thuong dugc theo ddi trén ban mong TLC cho két qua khac nhau vé nong do
(lién quan dén mic d6 hap thy tia UV & vang 280 nm) cla cac thanh phan trong
mau.
¢. Phuwong phdp xdc dinh cdu tric hod hoc cde hop chit

Hién nay cac phuong phép phd 14 cdc phuong phép hién dai thﬁé’ng dung

dé x4c dinh cau tric cua cac hop chat hitu co.
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Phd 'H-NMR va PC-NMR:

Cong huong tir hat nhan (Nuclear 'Magnetic Resonance) 1a mot phuong
phép phd dua trén mic ndng lwong ciia cic spin hat nhan trong céc nguyén tir
dinh huéng theo mdt tir trudong cua mot nam cham vinh cuu. Do tuong tic cua
c4c spin nay voi mot dién tr truong bd sung, cac hat nhan chuyén [én mot mirc
nang luong cao hon. Tin hiéu sinh ra do sy thay doi V]:_.’[l'i tr trang thai cé mirc
nang luong cao xubng trang thai c6 mic nang lugng thip hon duoc ghi lai va
cudng d6 ctia tin hidu ty 1& voi mic chénh léch nang lugng gitra cac trang thai.

Phé DEPT

Phé nay cho ta cdc tin hi¢u phéan loai carbon khic nhau. Trén phd DEPT,
tin hidu ctia céc carbon khong lién két tryc tiép véi hydro. Tin higu ciia CH va
CH3 32 ndm vé& mét phia va cia CH2 v& mot phai trén phd DEPT 135. Trén pho
DEPT 90 chi xut hién tin hiéu phé ctia CH.

Phd 2D-NMR:

Pay la cdc k¥ thuat phd hai chidu, cho phép xic dinh cdc twong tic cia
cdc hat nhan tir ctia phén tir trong khang gian hai chidu. Mot sb k§ thudt chi yéu
thuong dugc sir dung:

Phé HSQC (Heteronuclear Single Quantum Coherence): Céc tuong tac
truc tiép H — C duoc xéc dinh nho vao cic twong tac trén phd nay. Trén phd,
mét truc 12 phé 1TH-NMR, truc con lai 12 13C-NMR. Céc twong tdc HSQC ndm
trén dinh céc 6 vudng trén phd.

Phé HIMBC (Heteronuclear Multiple Bond Connectivity): Day 1a phd bicu
dién tuong tac xa cua H va C trong phan tir. Nhé vao cic twong tac trén phd nay
ma ting phe;‘m cua phén tir cling nhu toan bg phan tir dugc xdc dinh vé cdu trac.
2.3. Chiét xuét va phin lap

Liy 2,0 kg phan trén mit dat E. tenuicaudatum kho sau khi xay nho, dugc
ngam chiét & nhiét do phong véi ethanol 90% (3 x 5 L, 721/1 lan). Céc dich
chibt dugc gop lai, 6 kho dusi ap suat giam (52°C) thu dugce cao chiét tong

ethanol. Cao chiét téng thu drge dem phén tén vao nude, sau do chiét 16ng-1ong



Phén doan n-hexane  Phin doan ethyl acetate

2l

lién tiép v6i cac dung mdi cé dd phan cuc ting dén n-hexane, ethyl acetate va n-
butanol va loai bé dung méi thu dugc cic cao chiét twong ung: n-hexane (ETH,
28 g), ethyl acetate (ETE, 16g) va n-butanol (ETB, 32 g). Quy trinh ngam chiét
ctia cdy Com kia dugc thé hién bing so d6 dudi day.

Phan trén mit dat cdy

Com kia (2,0 kg)
Ngém nhiét d0 phong vdi ethanol
90% (3x 5L, 72h/1 1an)

Loc, gop dich chiét, quay thu hdi
dung moi

Dich chiét tho Ethanol (78 g)

Hoa tan trong nudce

Chiét long - léng véi cdc dung moi:
n-hexan, ethyl acetate, n-butanol

Tach 16p, loc, quay thu hdi dung méi

| ‘, |

(ETH, 28g) (ETE, 16g) (ETB, 32g)

Hinh 2.2. So db chiét tao cao chiét téng va cac phan doan cta E. tenuicaudatum

Phan cao chiét ETH (28 g) duoc dua 1én cdt sac ky silica gel, rira giai
bang hé dung mdi n-hexane/ethyl acetate véi @ phan cuc ting dan (tr 100:0 —
80:20, v/v) thu dwoc 5 phén doan nhé (ETHI — ETHS):

Phan doan ETH2 dugc tiép tuc chay sic ky qua ct silica gel, sau d6 tinh
ché 1ai bing ¢t Sephadex LH-20 (dung méi methanol) va két tinh lai thu dwgc
hop chét 2 (9,6 mg) dudi dang bot mau tring.

Phin doan ETH3 duoc sic ky trén cot silica gel va tinh ché qua cot
sephadex LH-20 (dung moi methanol) , két tinh trong dung moi acetone thu
duoc hop chit 4 (10,1 mg) dudi dang bt mau trang.

Phin cao chiét ETE (16 g) duge sic ky trén cot silica gel, rira gidi bing

hé dichloromethane/methanol theo gradient ting dan d¢ phan cuc dé thu duge 6

Phan doan n-butanol
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phéan doan (ETE1 — ETE6). Phan doan ETE3 dugc phén tach lai trén cdt silica
gel, sau do tinh ché biang cot sephadex LH-20 (1t giai bang MeOH) va két tinh
lai trong acetone thu duoc hop chét 3 (10,2 mg) dudi dang bot mau trang.

Phin cao chiét ETB (32 g) chita nhiéu hop chét phin cuc va glycoside
duge sic ky trén cot silica gel va ria gidi bang hé dung mdi
dichloromethane/methanol/nuéc theo gradient ting dan tir ty 1& 10:1:0 —
2:1:0,1. Qué trinh ndy thu dugc biy phan doan gp (ETB1 — ETB7).

Phan doan ETB4 dugc phan tach bﬁng cot sfc ky pha ddo RP-18 vdi hé
dung méi methanol/nudce (tir 7:3 — 3:7) va tinh ché qua Sephadex LH-20 thu
duwoc hop chét 5 (8,5 mg) dudi dang bdt mau tring. Phan doan ETB6 tiép tuc
duwoc chay sdc ky trén ot  silica gel (hé dung mdi
dichloromethane/methanol/nude, 7:1:0,1, v/v/v) tao ra ba phin doan nho
ETB6.1 — ETB6.3. Phan doan ETB6.3 dugc tinh ché trén silica gel RP-18
(methanol:nude, 5:2, v/v) va sau d6 trén cot sephadex LH-20 (MeOH) dé thu
duoc hop chit 1 (10,5 mg) dudi dang bot mau nau. Day 12 hop chit méi.

Thity phan hop chit 1: Hop chat 1 (9,0 mg) duge dem thuy phan acid
bang cach hoa tan vao 3,0 ml dung dich HCI 1N trong hé dioxane/H,O (1:1, v/v)
va dun néng & 80°C trong 4 gid bing bé didu nhiét. Sau khi trung hoa bang dung

dich NaOH 5%, hdn hop duoc phan bé giita ethyl acetate v nuée. Pha nude )

duoc ¢b dic dudi 4p sudt gidm va tinh ché qua séc ky 1op méng didu ché trén
ban silica gel 60 F254 st dung pha dong la (CH,Cl,-MeOH-H,0, 4:1:0,1,
v/vIv), thu duge D-glucose (ap™ +48,1°, ¢ 0,11, H;0).
Hing s6 vat Iy va dix liéu phd ciia cac chit phén 14p duge tir cdy Com kia
(E. tenuicaudatum):

Hop chét 1: 7-methoxy-4-hydroxy-9,10-dihydrophenanthrene 6-O-[f-D-
glucopyranosyl-(1—6)-p-D-glucopyranoside] (10,5 mg), thu dugc dudi dang bot

mau niu. Dit lidu phd 'H- va BC-NMR cta 1 xem muc 3.3.1.
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Hop chét 2: 1-heptatriacontanol (9,6 mg), thu dugc dudi dang bot mau
tring, nhiét 0 néng chay 94-96°C. Dit liéu phd 'H- va BC-NMR ctia 2 xem
muc 3.1.2.

Hop chit 3: Betulinic acid (10,2 mg), thu duge dudi dang bot mau trang.
Dit liéu phd 'H- va *C-NMR ciia 3 xem muc 3.1.3.

Hop chét 4: a-amyrin acetate (10,1 mg), thu duoc dudi dang bdt mau
tring. Dt liéu phé 'H- va PC-NMR ctia 4 xem muc 3.1.4.

Hop chét 5: Bergenin (8,5 mg), thu dugc dudi dang bt mau tring. Dit
liéu phd 'H- va '>*C-NMR ctia § xem myc 3.1.5

[ ETH (28¢) J

HE (100:0 — 80:20)

t 1, l l
ETHI [ ETH2 (2,5 ] [ ETH3 (3.8 g) ] ‘ ETH4 l

Sephadex LH-20
(MeOQH), K&t tinh trong

acetone
¥ Cha thich:

‘ e e
2 (9361T1g) [ 4 (10,11‘ng) ] :2 ;;]‘;cxan
: BEthylacetate
D: Dichloromethane
‘ ETE (16g) |

M: Methanol
DM (100:0 <> 0:100)

‘, P l ‘, l
| ETEI | [ETEz ] [ETE3 (32 g) ] | ETES |

Sephadex LH-20 (MeOH),
Két tinh trong acetone

W: nudce

A

[ 3 (10‘,2mg) ]
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D:M:W (10:1:0— 2:1:0,1)

Y Y
[ ETB4 (4,5 g) J ' [ ETB6 (5,0 g) ]
RP-18, M/W (7:3—3:7), D:M:W (7:1:0,1)
Sephadex LH-20 4 ¥

(MEOH) ‘ 5 | v Y h 4
| ETB6.I | [ETB6.2 ] [ETB6.3 (0,9]

RP-18, M/W (5:2), Sephadex
LH-20 (MeOH“) v

[ 1 (10,5mg) ]

Hinh 2.3. So db phan 1ap cac hop chat it E. tenuicaudatum

2.4. Dénh gid hoat tinh giy ddc té bao bing phwong phap MTT

Thi nghiém MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide), dugc x4c nhin béi Vién Ung thu Québc gia Hoa Ky (U.S. NCI), da
dugce s dung dé danh gia hoat tinh gy doc & bao cua Hop chét 1 chbng lai mot
loat cic dong té bao ung thu (MCF-7, Hep-G2, A549, Hela va PC-3). Cac té
bao duoc nudi ciy trong méi tradng DMEM/EMEM/RPMI-1640 vé6i 10% EBS
& diéu kién 37°C/5% CO,. Sau khi dugc ciy vao dia 96 giéng (1,5 x 10°
bao/giéng), cic miu thir duoc kiém tra & ndng d6 tir 100 - 6,25 ug/ml (d6i véi
dich chiét) hodc 50 - 1 uM (ddi véi hop chit tinh khiét), véi ba giéng lap lai cho
mdi ndng d6. Sau khi hoan thanh thoi gian 1 48 gio, cac té bao duoc xi 1y véi
10 pl thube nhuém MTT (5 mg/mL), tiép theo 1a thém 100 xl dung méi DMSO
dé hoa tan cac tinh thé formazan dugc tao ra. Cic dia giéng sau d6 duoc doc két
qua & bude soéng 540/720 nm trén may quang phd ké Tecan Infinite F50. Ty 1¢
e ché t& bao (%) dugc tinh toan, véi cac gia tri ICsy dugc x4c dinh thong qua
phin mém TableCurve 2D cho cic miu cho thiy d6 fic ché >50%. Paclitaxel &

nhiéu néng do khac nhau (dao dong tir 50 dén 0,05 xM) déng vai trd lam d6i
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chimg dwong, ching minh tinh hop 1€ clda phép thtr v6i d6 1éch chuan (SD)
<15% gitta c4c 1an lp lai.

M&i thi nghiém duogc tién hanh ba 1an 13p lai doc 1ap. Dit lidu thu dugce
duge trinh bay duéi dang Gia trj trung binh + D§ léch chudn (SD). Dé tinh toan
gia tri ICso, phin mém TableCurve 2D (Jandel Scientific, CA, Hoa Ky) d dugc

st dung.
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CHUONG 3. KET QUA VA THAO LUAN

3.1. V& thanh phén héa hoc
3.1.1. Hop chiit mdi: 7-methoxy-4-hydroxy-9,10-dihydrophenanthrene 6-O-[f-
D-glucopyranosyl-(1—6)-f-D-glucopyranosidef (1)

Hop chat 1 dugc phan 18p dudi dang mau nau. Pho khoi phan giai cao
(HR-ESI-MS) 6 ché d6 duong cta hop chét 1 cho hai pic ion gia phén ti m/z
567,2065 [M+H]" (tinh toan cho C7H34013", 567,20722) va 589,1844 [M+Na]"
(tinh todn cho Cy7H33NaOjs', 589,184426), goi vy cong thic phan tir 1a
C27H34013.

Spectrum from 202312vh.wiff2 (sample 14) - ECB2, Experiment 1, +IDA TOF MS (20 - 4500) from 0.807 min
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Hinh 3.1. Phd HR-ESI-MS cia hop chét 1

Phé 'H-NMR cioa 1 chtta céc tin hiéu coa mot din  xudt
dihydrophenanthrene, bao gdm mot vong benzene thé 1,2,3 tai 8y 6,73 (dd, J =
1,2 va 7,2 Hz, H-1), 6,99 (t, /= 7,8 Hz, H-2) va 6,80 (dd, /= 1,2 va 8,4 Hz, H-
3); mot vong benzene thé 1,2,4.5 tai 8y 8,39 (1H, s, H-5) va 6,89 (1H, s, H-8);
va bén proton lai héa sp® tai 8 2,76 (2H, m, H-9) va 2,74 (2H, m, H-10). Ngoai
ra, cling quan sat duoc céc tin hi€u cua hai phan tir glucopyranosyl véi hai
proton anomer tai 8y 4,93 (d, J = 7,8 Hz, H-1") va 4,34 (d, J= 7,8 Hz, H-1");
bbn proton oxymethylene tai 8y 4,24 (1H, dd, J = 2,4 va 11,4 Hz, H-6"a), 3,86
(1H, m, H-6'b), 3,84 (1H, m, H-6"a) va 3,67 (1H, m, H-6"b), cling véi tdm
proton oxymethine tai 8y 3,21 (H-2'), 3,23 (H-3"), 3,31 (H-4"), 3,24 (H-5"), 3,57
(H-2"), 3,51 (H-3"), 3,61 (H-4") va 3,62 (H-5"); vd mt nhém methoxy tai &y
3,91 (3H, s, 7-OCHs,).
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Hinh 3.2. Phd "H-NMR cia hop chat 1
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Hinh 3.3. Phé '*C-NMR ciia hop chit 1

Phd *C-NMR cua hop chit 1 xvit hién 27 tin hiéu carbon, bao gém 14
carbon clia bd khung 9,10-dihydrophenanthrene, mot carbon methoxy va 12
carbon ctia hai phén tir glucose. Viéc gan sd liéu phd 'H- va C-NMR dugc
hoan thanh théng qua céc phé nghiém HSQC, HMBC, 'H-'H COSY va
NOESY. Su hién dién ctia phén tir glucose-1 duoc thiét 14p théng qua hé thong
spin lién tuc tir H-1' dén H-6 quan sat dugc trong phd "H-"H COSY. Sy gin két
ctia 16 v6i phan aglycone tai vi tri C-6 dugc suy luan rd rang tir pic chéo HMBC
két néi proton anomer H-1' 8y 4,93) véi C-6 8¢ 145,6), tiép tuc dugc cling cb
bang tuwong tac NOE khong gian gitta H-1' va H-5 8y 8,39). Tuong tu, cc tuong
quan COSY tir H-1" dén H-6" d4 x4c minh phan tir glucose-2 & vi tri cudi. Lién
két gitta céc gbec duong duge xéc nhan béi mot tin hitu HMBC quan trong t
proton anomer H-1" (84 4,34) dén carbon gin oxy C-6' (8¢ 69,5) ctia don vi
duong dau tién. Hang sb ghép cip 16n J = 7,8 Hz cia cic proton anomer goi ¥

TR




kiéu lién két # cia hai phan tir glucopyranosyl. Viéc thity phan bing acid hop
chit 1 thu dugc D-glucose, duge xac nhan boi d6 quay cuc duwong cua nb [S5,

16].
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Céc tuong quan HMBC tir céc proton methoxy oy 3,91) dén C-7 (dc
149,0), to H-8 (1 6,89) dén C-7 (8¢ 149,0) va C-6 (8¢ 145,6) ciing nhu tuong
quan NOE cua cic proton methoxy (dn 3,91) va H-8 (Ju 6,89) da xac dinh vi tri
ctia nhém methoxy tai C-7. Thém vao d6, phd HMBC ciing cho thay cac twong
quan tir H-2 (61 6,99) dén C-4 (d¢ 155,4), C-10a (d¢ 140,8); tir H-1 (0w 6,73) dén
C-4a (6c 122,3), C-10a (d¢ 140,8), chi ra vi tri cia nhém hydroxyl tai C-4. Do
d6, cdu tric cia hop chat 1 duoc xdc dinh 1a 7-methoxy-4-hydroxy-9,10-
dihydrophenanthrene 6-O-[f-D-glucopyranosyl-(1—6)-$-D-glucopyranoside].

C2 c1_cBesel oy " cacuo
G;C CIC! \
° ;
o u-..{. -.. ..................... k crntmrnrfiesenmnm H
w -
i
|
H
< Hoys
......... k™ H}:S
& - .
OHl |
H i
13
i : 4 | H o \ ;
S T i e e e ey ];_—_,‘“
e e
¥ L 4 j—
- - ' . . . v . . ¥ . boa T . , a
! e : ,,,E. _______________________________________ T-0CH:
- -‘:'.“:;:#":::;:::::
|- i
| oo . e
w- i |
Al 8 = e e - == ; : F‘— HIHI0
}
I ¥ | T 1 I L I I I I
R O T R~ S S~ B I © g
'E @ J & W & W N B B85 W W N & B s W N -E
6 & & © o o o G © @ o B -] e o O o

Hinh 3.6. Phd HMBC ctia hop chat 1
Pé xé4c thyc tinh méi cia hop chét 1, cac tim kiém toan dién vé céu trac
chinh xéc va cdu tric phu d dugc thyc hién bang cach sir dung SciFinder-n
(Chemical Abstracts Service). Pay 1a mét vi du hiém hoi vé mot
dihydrophenanthrene dugc gén hai gbe duomg, vi cac hop chit nay thudng ton
tai du6i dang aglycone trong tw nhién. Céc hop chét dihydrophenanthrene dugc
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biét dén v&i nhidu hoat tinh sinh hoc da dang bao gdm tac dung gy doc té bao,

A ‘o - A r 5 A P r r
chong viém va chong oxy hda, chu yéu dwgc bdo cdo trong cac ho Lan

(Orchidaceae), ho Bic (Juncaceae) va céc ho thuc vit ¢ lién quan [17, 18]. Cac

két qua gan phd NMR hoan chinh dugc trinh bay trong bang 3.1 va chu tric hoa
hoc, COSY cung tuong quan HMBC chinh dugc the hién trong hinh 3.1.
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chét 1
Bang 3.1. Dit liéu phd "H- va *C-NMR ciia hop chét 1 trong dung méi CD;0D
Hop chat 1 (18]
STT ("H: 600 MHz, *C: 150 MHz, CD30D)
oc |ou (mult., J Hz) #oc |#0u (mult., J Hz)

1 | 120,516,73 (dd, J=1,2va 7,2) 120,16,87 (d, J = 7,3)

2 | 1282699 (t,J =17,8) 128,0(7,12 (t, J = 7,3)

3 116,1/6,80 (dd, /= 1,2 va §,4) 116,5|7,23 overlap

4 155,4|- 156,4|-

i 1o

Hinh 3.9. Cau tric héa hoc, COSY va tuong tic HMBC (H—C) chinh ctia hop

42
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da | 122,3]- 122 8-
4b | 134,7|- 133,9/|-
5 118,9(8,39 (1H, s) 119,9(9,29 s
6 145,6|- 146,3|-
149,0|- 149,4] -
112,8]6,89 (1H, s) 112,9]6,89 s
8a | 127,6]- |1 127,5]-
9 30,4(2,76 (2H, m) 30,2/2,70 m
10 31,4/2,74 (2H, m) 31,4/2,80 m
10a | 140,8|- ' 140,5]-
Gluc-1 - , |
1" | 103,3[493(d,J=7.8) 104,3(5,70 (d, J = 6,9)
L 75,0|3,21 (1H, m) 75,54,33 overlap
3 77,89(3,23 (1H, m) | 79,0|4,32 overlap
4 71,413,31 (1H, m) 71,414,30 overlap
5 [77.86/3,24 (1H, m) 77,714,12 m
o 69,5/4,24 (1H, dd, J = 2,4 va 11,4) -_ 4,55 (brd, J = 11,0)
3,86 (1H, m) 4,20 overlap
Gluc-2
1”7 | 104,6\4,34 (d,J=17.8) 102,7]5.43 s
o 74,8(3,57 (14, m) 72.,5]4,48 overlap
37| 77,76/3,51 (1H, m) 73.0|4,50 overlap
44 711|361 (TH. m) 74,6(4,20 overlap
5 77,1|3,62 (1H, m) 70,0|4,30 overlap
62,53,84 (1H, m) 1,53 (d, J = 6,2)
6" 19,0
3,67 (1H, m)
7-OCH; | 56,8[3,91 3H,s) 56,5(3,79 s

#5. ciia elatostemanoside O ("H: 600 MHz, *C: 150 MHz, CsDsNs) [18]
3.1.2. Hop chit 1-heptatriacontanol (2)

Phd khdi phun mu dién tir (EST-MS) & ché d6 ion duong (positive ion)
clia 2 quan st thdy peak cta ion phan tir [M+Na]* tai m/z 559 cung cap bing

ching so bo vé trong lugng phéan tir. Dudi didu kién ion héa, cdc ancol béo
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mach h& c6 xu huéng bi phan manh dic trung 1a tach loai mot phéan tir nude
(Am = 18 Da), tao ra manh ion [M+H - H,O]* tai m/z 519. Dit lidu MS va két
hop phan tich so bd dit lidu phd cho phép xac nhan phin tir 2 ¢6 37 nguyén tir
carbon va mot nguyén tr oxy.

Phd '"H-NMR ctia 2 quan sat dugc cac tin hiéu: Nhém hydroxyl (-OH)
chira nguyén tir oxy c6 d6 4m dién l6n, gdy ra hiéu tmg cam tng it dién tir (-1),
lam giai che chan tir tinh manh d6i v6i cdc proton ctia nhoém methylene 1an cdn
(-CH,-OH). Két qua 14, tin hiéu cta hai proton niy bi dich chuyén héa hoc vé
phia truong thip, xuét hién dudi dang triplet tai 8y 3,64 ppm. O dau tin cling kia

cta phén tir, nhom methyl (-CHj) thé hién tin hiéu triplet tai 8y 0,88 ppm, diy 151_

dic trung dong hoc tir tinh cla céc proton thujc nhom alkyl dau mach. Phan 16n
cac proton con lai thuge vé chudi polymethylene (-(CHy)3s-). Do sy tuong dong
tuyét d6i vé moi trudng vi md héa hoc (chemical microenvironment), tin hi¢u
cia ching cdng gdp thanh dang multiplet dai rdng tai 8 1,25 ppm, tich phén
tuong ung khoang 62 proton.

Chc dit lidu tir phé PC-NMR va phd DEPT ciling ¢b thém tinh chinh x4c
cho bd khung carbon ciu tao. Carbon sp? gin truc tiép voi nguyén tir oxy (C-1)
cong hudng ¢ vung trudng thap tai 8¢ 63,1 ppm, tin hiéu ndy c6 pha am (quay
xubng) trén phé DEPT-135, khing dinh ban chat ctia no 14 mét nhom CH,.
Carbon ctia nhom methyl tn cung (C-37) duoc xac dinh tai 6¢ 14,1 ppm, véi
pha duong (quay Ién) trén phd DEPT-135. Chudi xuwong séng polymethylene
cho mét loat cdc tin hiéu cdng hudng trong dai d¢ 22,7 — 32,8 ppm. Toan bo cac
tin hiéu ndy déu cé pha 4m trén DEPT-135, chitng minh sy hién dién doc quyén
cta cac nhom methylene trong mach. Cudng dd tin hiéu cyc dai tai d¢ 29,7 ppm
phan 4nh sy chong chép (overlapping) cua hang chuc nguyén tir carbon CH, &
phin 13i mach. Pic biét, sy triét tiéu hoan toan tin higu trén phd DEPT-90 chimg
minh sy ving mit clia cdc carbon bac ba (CH), qua do loai trir triét dé kha ning

phan nhanh cia mach carbon.

e e e ———

TRty
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Hinh 3.10. Chu tric hoa hoc cia hop chat 2
Bang 3.2. Dit liéu phd "H- va BC-NMR ciia hop chét 2 trong dung moi CD;0D

i Hop chit 2 ('H: 600 Mz, *C: 150 MHz, CD;0D)
STT -
oc (ppm) #0c (ppm) ou (mult., J Hz)
1 63,1 63,1 |  3,64(2H,1)
2 32,8 32,9
3 31,9 31,9
4= 32 29,7-29.6 29,7-29.6
: 1,57 (8H, m)
33 29.4 29,4
1,25 (6211, m)
34 29,4 29.4
35 25,7 25,7
36 2.9 227
37 14,1 14,1 - 0,88 (3H, 1)

#3c ciia 1-heptatriacontanol ('H: 600 MHz, PC: 1 50 MHz, DMSO-dy) [55]

Téng hop céc dit lidu héa 1y tix ESI-MS, 'H-NMR, BC-NMR, két hop véi
50 sanh trong tai liéu tham khao [55] cu tric cta hop chét duge khing dinh 1a
mot alkanol mach thing bido hoa bac mot: CH3-(CHy)ss-CHOH  (1-
heptatriacontanol).

V& phuong dién héa sinh va duge 1y, 1-heptatriacontanol dugc phéan loai
vao nhém ancol béo mach rat dai (VLCFA). Trong gidi thuc vat hoc, cac
VLCFA thudng 13 sin phédm ctia qua trinh sinh tong hop chuyen hoa lipid thi
cip, dong vai trd 1a thanh phén céu tao trong yéu cta 16p sap biéu bi. Chirc ning
sinh 1y coa 16p sap ndy 13 tao mang ky nude, ngin ngira sy that thoat nude qua
biéu bi va hoat dong nhu mot rdo can vat 1y - hoa hoc bao vé mé thuc vét trude

céc stress ngoai canh va tac nhén sinh hoc gay bénh [56].
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Céc nghién ctru héa duge hoc duwong dai chi ra rﬁng, céc chiét xuit thuc
vit chita alkanol mach dai cé kha ning can thiép vao qua trinh chuyén hoa lipid
noi sinh, Ching thé hién tac dyng lam gidm ndng d6 cholesterol lipoprotein ty
trong thap va didu hoa cholesterol huyét thanh, co ché nay c6 nhidu nét tuong
dong véi hé tri liéu st dung policosanol [57]. Hon thé nira, 1-heptatriacontanol
con thé hién hoat tinh sinh hoc da gia tri, bao gém kha ning don dep géc tu do
phén 4nh d3c tinh chdng oxy héa in-vitro, déng thoi tham gia diéu hoa céc yéu
t6 tién viém, qua d6 mang lai tiém ning khang viém hé thong [58].

Nho cu trac ¢6 tinh wa lipid (lipophilic) cuc ca0 vi do an toan sinh hoc
tt, hop chat nay con thu hit su chi ¥ trong céc nghién ctu vé hé théng din
thude va duge my pham. N6 duge tmg dung nham cing ¢b va phuc hoi 16p lipid
kép ciia mang té bao, hd tro tai tao hang rao bao vé ty nhién va tham gia vao qué
trinh lam lanh cac tén thuong mé bi [59].

3.1.3. Hop chit betulinic acid (3)

CAu tric cia hop chét 3 duge xac 1ap dua trén viéc phan tich hé théng cac
don vi cAu triic dic trung ctia mot triterpenoid nidm vong. Trén phd BC-NMR va
DEPT, su hién dién cua 30 tin hidu carbon, bao gdm 6 nhém methyl, 11 nhom
methylen, 6 nhom methine va 7 carbon bac bdn, cho phép dinh huéng day 1a
mdt dan xuét cta khung lupane.

Déu hidu nhan biét quan trong nhét cho khung lupane Itrong hop chat 3
chinh 1a sy hién dién ctia nhém isopropenyl tai vi tri C-19. Diéu nay dugc minh

ching béi hé thong ndi d6i ngoai vong véi hai proton olefinic tai 8y 4,74 va 4,61

ppm (H-29) tuong timg véi carbon methylen 8¢ 109,70 ppm, cing v6i mot nhém

methyl vinylic tai 8y 1,69 ppm (H-30, ¢ 19,4 ppm). Tin hiéu carbon bic bén &
ving trudng thap (8¢ 150,4 ppm) duge gan cho C-20. Tuong tac HMBC tir H-30
dén C-19 (8¢ 49,3) va C-20 (8¢ 150,4) dd khing dinh chic chin sy gin két cua
nhom nay vao bd khung chinh.

Su bién déi quan trong so v6i khung lupeol thong thudng nim & vi tri C-
28. Tin hiéu tai 6c 180,0 ppm thay vi mét nhém methyl trudng cao dd khing

dinh sy hién dién cia mdt nhom carboxyl (-COOH). Vi tri cda nhom acid nay
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dugc xéc 14p tai C-28 nho cac twong quan HMBC tir proton methine truong thép
tai 8y 3,00 ppm (H-19) va cac proton methylene tai vi tri C-16, C-22 dén carbon
carboxyl nay. Tin hi¢u cua C-17 xuat hién tai 8¢ 56,3 ppm la dic trung cho
carbon bac bén mang nhom thé rat dién tir manh.

V& céu hinh l4p thé, trung tim phan tng tai C-3 dugc xéc dinh mang
nhom hydroxyl (-OH). Tin hiéu proton oxymethine tai éx 3,19 ppm xuat hién
dudi dang mii doi cua déi (dd) voi cac hing s6 ghép J = 11,4 Hz (tuong tac
truc-truc véi H-2a) va 4,8 Hz (tuong tac truc-xich dao véi H-2e). Gia tri Jaxax
16n ndy chi ra ring H-3 ndm & vi tri truc (o), do d6 nhém 3-OH phai ndm & vi tri
xich dao (f).

Hé théng cic nhom methyl con lai (C-23 dén C-27) cong hudng trong ving H
0,75 - 0,97 ppm dudi dang cac miii don sic nét, khép hoan toan véi céu tric cia
betulinic acid. Nhu vdy, bing viée két hop céc dir liéu phd 1D va 2D, va tai liu
tham khao [60] hop chit 3 dugc xac dinh 13 3f-hydroxy-lup-20(29)-en-28-oic

acid (Betulinic acid).

Hinh 3.11. Chu tric héa hoc va twong tic HMBC (H—C) chinh ciia 3
Béng 3.3. Dit liéu phd 'H- va *C-NMR ctia 3 va chit tham khio

3 ('"H: 600 MHz, 13C: 150 MHz, CD:OD) [60]
e doc |dum (mult., JHz) #oc
1 CH, | 38,8[0,91m;1,64m 38,7
2 CH; | 274|1,52m; 1,61 m 274
2 CH 79,0 | 3,19 (dd, 11,4; 4,8) 9
4 | c | 389]- | 388 |
3 CH 55,4 10,66 m 55,3
6 CH» 18,31 1,31 m; 1,50 m 18,3
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f CH, 34,41 1,35 m; 1,40 m 34,3
g |- ¢ | 407]- 40,7
o | cH | 506/125m 50,5
10| ¢ | 384]- 38,4
11 CH; 20,911,388 m; 1,42 m 20,8
12 | CH, | 25,5(1,65m 25.5
13| cH | 372(221m 392
14 C 42,5 - ' 42,4
15 | CH, | 297|141 m: 1,51 m | &g
16 | CH, | 30,6(139m:1,97m 30,5

1| & | se3]s 56,3
18 | cH | 46,9[1,58m 46,9
19 | CH | 493]3,00m 493
20| C 1501; ] 150.4
21 | cH, | 3220132m; 1,93 m ' | =1
2 | cH, | 37.1]1,40m: 191 m 37.0
23 | CH; | 28,0]097s 28,0
24 | cH; [154 [075s 15,3
25 | cH; |16,1 0825 16,1
26 | CH; |16,0 |0,96s 16,0
27 | cH; 14,7 |0945 14,7
28 | COOH 1806 5. 180,6
29 | CH, 1097’ 4,74 s; 4,61 s | 109,3
30 | CH; | 19,4]1,695 19,3

#0c cua betulim‘c; acid (‘H: 400 MHz, *C: 105 MHz, CD;0D) [60]
3.1.4. Hop chit a-amyrin acetate(4)

CAu trac hoa hoc cua 4 dugce xéc dinh thong qua cac dit lidu phé nhu sau:

Déu tién, sy xuét hién céc tin hidu dic trung trén ca phd C va H-NMR
ctia nhém chire acetate (-OCOCHS;). Cu thé, trén phd C-NMR ghi nhén tin hiéu
carbon carbonyl (C=0) xuat hién tai 8¢ 171,0 (C-1') va carbon methyl lién két
truc tiép v6i no tai 8¢ 21,4 (C-2'), ddng thai trén phd "H-NMR xudt hién tin hiéu
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dué6i dang singlet tich phdn 3 proton tai 8y 2,05 twong ting voi nhdm methyl cta
acetate. V& vi trf gin va cdu hinh 1ap thé tai C-3, tin hiéu carbon oxymethine
xuit hién tai 8¢ 81,0 (C-3) clng véi proton tuong tng (H-3) bi dich chuyén dang
ké v& phia trudong thdp, cong huong tai &y 4,51. Sy dich chuyén nay so véi gia
tri khoang 3,2 ppm cua amyrin tu do da khang dinh nhom acetate gdn vao vi trf
C-3 théng qua lién két ester. Bén canh d6, tin hidu H-3 xuét hién duéi dang
doublet-doublet véi céc hing sé ghép J = 10,0 va 5,0 Hz, gia tri hang s6 ghép
160 (Jurar = 10,0 Hz) cho thdy H-3 & vi tri tryc (axial — dinh huéng ), do do
nhom acetate phai ¢ vi tri bién (equatorial — dinh huéng ). Tiép theo, hé théng
lién két ddi (A") dugc x4c dinh thong qua tin hiéu ctia hai carbon olefin tai 8¢
124,3 (C-12) va 139,6 (C-13), xdc nhén su tdn tai coa mot lién két doi trong
khung triterpene. Trén phé 'H-NMR, proton olefin H-12 xudt hién tai &y 5,13
dudi dang triplet véi hing s6 ghép nho J = 3,6 Hz, 1a déc diém dién hinh ctia cac
triterpenoid ¢ khung ursane hodc oleanane véi lién két d6i tai vi tri 12(13).
Cubi cung, diém quan trong dé khang dinh hop chét 4 c6 bo khung 13 ursane (a-
amyrin) thay vi oleanane (f-amyrin) nim & cac nhém methyl tai vong E, khi phd
NMR ghi nhan hai nhém methyl thit cip (secondary methyl) xuat hién dudi
dang doublet tai 64 0,80 (J = 4,0 Hz, H-29) va 0,92 (J = 5,5 Hz, H-30) da ching
t6 cdc nhom methyl ge"in trén hai carbon khac nhau (C-19 va C-20), mot dac
trung duy nhat ctia khung ursane, hoan toan khac biét véi khung oleanane (noi
hai nhém methyl gén cing vio C-20 va thudng s& cho hai tin hiéu duéi dang
singlet). Tur tht ¢ chc 1ap luan trén két hop véi dir lidu trong tai liéu tham khao

[61], hop chét 4 duoc xac dinh 13 a-amyrin acetate.
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Hinh 3.12. Chu trac héa hoc cia 4
Bdng 3.4. Dit liéu phé 'H- va *C-NMR ctia 4 va chét tham khao

— 4 ("H: 500 MHz, '3C: 125 MHz, CDCl3) [61]
oc | ou (mult, J Hz) #dc
1 38,5 | 1,49 va 1,55 (2H, m) 38,6
2 | 23,6|1,61 (2H, m) 23,8
3 81,0 4,51 (1H, dd, J=10,0, 5,0 Hz) 81,2 |
4 | 377|- 37,9
5 | 553081 (1H, m) 55,5
6 18,3 | 1,51 va 1,34 (2H, m) 18,5
7 | 32,9/1,33 va 1,60 (2H, m) 33,1
g | 41|~ 40,2
9 | 47,7|1,54 (1H, m) 47,8
10 | 36,8 - 37,0
11 | 23,2/1,89 (2H, m) 23,6
12 | 124,3]5,13 (1H,t,J= 3,6 Hz) 124,5
13 | 139,6 |- 139,8
14 | 421« 42,4
15 | 28,1(1,12v41,58 (2H, m) 28,3
16 | 26,6|1,23 va1,47 (2H, m) 26,8
17 | 33.8]- 34,0
18 | 59,1(1,29 (1H, m) 59,3
19 | 39,7|1,38 (1H, m) 39,8
20 | 39,6 1,98 (1H, m) 39,8
21 | 313|164 va 1,66 (2H, m) 31,5
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22 | 41,6162 va 1,69 (2H, m) 41,7
23 | 28,1087 (3L, s) 28,3
24 | 16,7 | 0,87 (3H, 5) 17,0
25 | 15,7 097 (3H, s) 16,0
26 | 16,9 [1,01 3H, ) 17,7
27 | 234 [1,07(3H,s) 23,4
28 | 28,8 | 0,87 (3H, s) __ 29,1
29 | 17,5 | 0,80 (3H, d, J= 4,0 Hz) 17,0
30 | 21,3 (0,92 (3H, d,J=5,5 Hz) 21,6
1 | 171,0]- 171,5
2 | 21,4]2,05 (3H, s, -OCOCH;) : 21,5

#5c clia a-amyrin acetate (\H: 500 MHz, *C: 125 MHz, CD;OD) [61]

3.1.5. Hop chiit bergenin (5)

Hop chit 5 thu duoc dudi dang chit bot mau trang. Phd khéi phun mu
dién tir (ESI-MS) ctia hop chét 5 hién thi pic ion gia phén tir tai m/z 328,9
[M+H]", cho phép xé4c dinh khéi luong phén tir 1a 328 Da, (mg v6i cong thire
phan t& C14H160o.

Phén tich cac dir liéu phf‘) cdng hudng tir hat nhan cho thdy sy hién dién
cia mot khung isocoumarin lién két véi mot don vi duong theo kiéu C-
glycoside. Cu thé, phé BC-NMR xudt hién tin hiéu ctia nhém carbonyl ester tai
8¢ 165,8 (C-6), trong khi phé '"H-NMR ghi nhin mdt tin hiéu proton thom
singlet duy nhét tai 8y 7,10 (H-7), twong (rng v6i carbon thom tai 6¢ 111,1 (C-7)
trén phé HSQC. Vong thom duoc xac dinh bi thé & 5 vi tri v6i ba carbon gin
oxy tai trudng thr?ip (5c 152,3; 149,4; 142,0) va mdt nhém methoxy thom tai dy
3,85 (s, 3H), 8¢ 60.9. Do dich chuyén hoéa hoc ciia carbon methoxy (khoang 61
ppm) khing dinh nhém nay bi 4n ngir boi hai nhom hydroxy ké bén, xac dinh vi
tri tai C-9. Pdi v6i phan duong, tin hiéu carbon anomeric tai 8¢ 74,3 (C-10b)
khing dinh lién két C-C tryc tiép v&i aglycone. Proton anomeric H-10b Xuit
hién tai 8y 4,97 dudi dang doublet véi hing sb ghép cdp 16n (J = 10,5 Hz), minh
chimg cho twong quan trans-diaxial dac trung cua lién két -glucopyranosyl.

Céc tuong tac xa trén phd HMBC giira proton H-7 véi carbon C-6, C-8,

e e e e e e
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C-10a va gitia H-10b vdi C-6a, C-10, C-10a di cung cb chit ché khung céu tric
ndy. Két hop vé6i viée di chiéu céc dit liéu oximethine va oxymethylene ctia
glucose da dong vong tai C-4a (8¢ 81,4), hop chét 5 dugc xdc dinh 13 bergenin
[62].

Hinh 3.13. CAu triic héa hoc va tuong tic HMBC (H—C) chinh cia 5
_ Bdng 3.5. Dit liéu phd 'H- va BC-NMR cta 5 va chat tham khdo

g 5 ('H: 500 MHz, 1*C: 125 MHz, CD;OD) [62]
6c | Om(mult., JHz) #dc

83,1 | 3,68 (1H, m) 82,1

3 71,9|3,33 (1H, t, J = 9,0 Hz) 71,1
75,6 | 3,72 (1H, dd, J = 9,0, 10,0 Hz) 74,1

4a | 81,42 4,08 (1H,t,J = 10,0 Hz) 80,2

6 |1658| | 163,8

6a | 1194 118,4

7 111,1 7,10 (1H, ) 109,8
I 152,3 | 151,3
9 142,0 141,0

10 |[149.4 148,4

© 10a | 1173 116,3
106 | 74349711, d, J = 10,5) ' _ 72,5

3,45 (1H, m

11 62,7 3582E1H’m; | 61,5
9-OCH; | 60,9 3,85 (3H, s) 60,2

#d¢ ciia bergenin (H: 400 MHz, *C: 100 MHz, CD3;0OD) [62]

T6m lai, tir loai Com kia (Elatostema tenuicaudatum), qua trinh phan 1ap

va xdc dinh cAu trac d& thu duge 05 hop chét, bao gom:
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Hop chit 1 (Hop chit m6i): 7-methoxy-4-hydroxy-9,10-
dihydrophenanthrene 6-O-[f-D-glucopyranosyl-(1—6)-8-D-glucopyranoside].

Hop chit 2: 1-heptatriacontanol.

Hop chit 3: Betulinic acid.

Hop chat 4: a-amyrin acetate.

Hop chit 5: Bergenin.

Hop chit méi (1) Betulinic acid (3)

1-heptatriacontanol (2) Bergenin (5)

Hinh 3.14. Cac hop chit phan lap dwgc tir Com kia (E. tenuicaudatum)

Viéc phan lap va 1am sang to cu tric ctia cic hgp chit nay khong chi lam
phong phii thém co s& dir liéu hoa thuc vit cla loai Com kia ma con cung cap
tién d& quan trong cho cac thir nghiém dugc 1y tiép theo. DE danh gia thuc tién
tiém ning Gng dung ctia ching, dic biét 1 kha nang khang u, cac thir nghiém vé
hoat tinh gdy déc té bao s& duge trinh bay chi tiét tai muc 3.2.

3.2. V& hoat tinh giy déc té bao
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K&t qud thir nghiém MTT trén 5 dong té bao ung thu ngudi (MCF-7, Hep-
G2, A549, HeLa, PC-3) da gop ph:;’in 1am rd hon vé dic tinh duoc 1y da dang cia
cac hop chét phan 14p dugc tir loai E. tenuicaudatum. Su khac biét vé gia tri ICsg
gitta cac mau thir khong chi phan dnh mirc ¢ nhay cam cua timg dong té bao,

ma con minh ching cho anh hudng ctia b khung cau tric hda hoc 1én hoat tinh

sinh hoc.

Bdng 3.6. Két qua hoat tinh gay doc té bao (ICs), tM) ciia cac hop chat 1-5

._Hg'p chét / -
el MCF-7 Hep-G2 A549 HelLa PC-3
1 11,00 = 0,82 | 29,36 + 2,02 | 50,37 =321 | 71,43 + 4,08 | 88,98 + 4,71
2 > 100 > 100 >100 > 100 > 100
3 1525+ 1,20 | 18,55+ 1,59 | 21,50+ 1,80 | 15,29+ 1,31 | 13,24+ 1,12
4 8523 +4,51 | 90,124+524 | >100 >100 | 75,93 43,86
5 7201+3.52 | 8134+426|9250+488 | >100 |6532+320
Paclitaxel | 5,08+0,15 |4239+2.44 |33,67+1,69 | 9,75+0,22 | 22,23 +1,52

Trong sb cac hop chit dugc thr nghiém, hop chat 1 (mot
dihydrophenanthrene glycoside méi) thé hién hoat lyc tét nhét trén dong té bao
ung thr vii MCF-7 vé6i ICsy dat 11,90 uM, yéu hon so v6i déi ching duong
paclitaxel (5,08 yM). Déng cht y, trén dong té bao ung thu biéu mé gan Hep-
G2, hop chét 1 (ICsp= 29,36 #M) lai cho thiy khd ning trc ché manh hon so véi
paclitaxel (ICsp= 42,39 uM). V& mit cdu tric, hoat tinh 4n tugng nay c6 thé do
bd khung phenanthrene giau dién tir. Khung hydrocacbon thom da vong nay ¢
chu tric phing, cho phép phén tir d& dang xen k& vao cAc ranh cla chudi xodn
kép DNA, tir d6 can tré qué trinh sao chép va phién mi ciia té bao khéi u [63].
Hon thé nita, su hién dién cta hai gdc dwong S-D-glucopyranosyl khéng chi

oilip phan tir ting cudng d6 hoa tan trong mdi trudng dich thé sinh ly ma con
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dong vai tro nhu mot yéu t6 din dudng, tuong tic véi céc thu thé bé mit mang
té bao, gitp tdi uu héa sinh kha dung ndi bao [64].

Bén canh hgp chét 1, betulinic acid (3) cling thé hién hoat tinh gay déc t¢
bao rAt manh va dong déu trén ca 5 dong ung thu (ICsy dao dong tir 13,24 -
21,50 uM). Su khdc biét vé co ché tic dung dugce thé hién 15 qua cAu tric hoa
hoc: Betulinic acid s¢ hitu bo khung triterpene 5 vong cong kénh, co tinh wa
lipid (lipophilic) cao, két hop véi mot nhém carboxyl (-COOH) phan cuc & vi tri
C-28. CAu triic ludng cuc nay co thé gilip betulinic acid dé dang xam nhap qua

16p mang kép phospholipid ctia té bao ung thu. Cdc nghién ctru trude day da

chimg minh nhém carboxyl tai C-28 va lién két doi isopropenyl tai C-20 la hai

" duoc nhém (pharmacophores) thiét yéu, giup chét nay kich hoat truc tiép con

dudng chét té bao theo chuong trinh (apoptosis) thong qua viéce 1am mat cyc tinh
mang ty thé, dic biét hiéu qua trén cac dong & bao nhu PC-3 va HelLa [65, 66].

P41 véi hop chit 4 (a-amyrin acetate), két qua cho thiy hoat tinh trc ché
ctia n6 chi & mic yéu (ICso dao dong tir 75,93 - 90,12 pM va >100 M trén
A549, HeLa). Mac du ciing s¢ hiru khung triterpene 5 vong (ursane) urdng tu
nhu betulinic acid, nhung e-amyrin acetate lai thiéu vang nhém carboxyl (-
COOH) phan cuc tu do & C-28, thay vao d6 1a mét nhom methyl. Hon nira, viéc
nhém hydroxyl tai C-3 bi acetyl héa thanh dang este (-OCOCH;) da lam gidm
thiéu kha ning tao lién két hydro véi cac enzyme hodc thy thé muc tiéu. Su gia
ting tinh ky nuéc va thiéu hut cic trung tAm phan Ung phan cuc quan trong
khién a-amyrin acetate khé thé hién dugc doc tinh chon loc trén cdc md hinh té
bio ung thu [67, 68].

Tuong tu, hop chét 5 (Bergenin), mot din xuét isocoumarin C-glycoside,
cling chi mang lai hoat tinh gay doc t& bao tir mtrc trung binh dén yéu (ICs tir
65,32 - 92,50 uM). C4u tric cua bergenin chira nhiéu nhém phenolic hydroxyl
va mdt phin duong bam chit vao khung, khién phin t& c¢6 tinh ua nude
(hydrophilic) cao. Midc du cAu tric nay duge biét dén véi kha ning bit gde tu

do, bao vé gan va khang viém rat t6t, nhung chinh dic tinh qua phan cuc ¢6 thé
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1am &nh huéng dén kha ning khuéch tan thu dong ctia bergenin qua mang lipid
kép ky nude ciia té bao ung thu dé phat huy doc tinh truc tiép [69].

Nguoc lai hoan toan véi sy phic tap cua cac khung da vong, 1-
heptatriacontanol (2) hoan toan khong thé hién hoat tinh gay déc té bao (ICsy >
100 zM). Didu nay hoan toan phi hgp véi Iy thuyét SAR. Céu tric ciia hop chat
2 chi 12 mét chudi cacbon aliphatic thang, bio hoa, hoan toan thiéu ving cac hé
théng néi déi lién hop, cac vong thom, hay cdc nhém chirc ¢6 kha nédng phan
g véi cac dai phén tir sinh hoc (nhu protein, enzyme, DNA). Ban chét cta 1-
heptatriacontanol 1a mdt loai sap bao vé biéu bi thyc vat, tinh tro v& mit hoa hoc
khién n6 khong mang lai doc tinh trén md hinh té bao khéi u in vitro [70].

Toém lai, su da dang vé thanh phf’in héa hoc cua E. tenuicaudatum da mang
lai mot pho tac dung sinh hoc phong phti. Cac hop chit c6 cdu triic vong phire
tap, chia hé thong dién tir m va céc trung tdm phén cyc phu hop (nhu
phenanthrene glycoside va betulinic acid) dong vai tro 1a nhiing tdc nhan gay
dde té bao chi dao. Nguoc lai, cic isocoumarin glycoside (bergenin), triterpene
dang este (a-amyrin acetate) va alkanol béo mach dai tuy ¢6 hoat tinh khéng ung
thu khiém tén, nhung lai déng gép vao tac dung hi¢p ddng tong thé cia duoc
liéu nh& @6 an toan cao va cac kha nang bao vé té bao lanh tinh khac.

Phat hién vé hop chit 1 1a diém nhan quan trong, mé ra mot hwéng di méi
trong viée thiét k& va ban tong hop céc thubc khang ung thu nhim dich tir bd
khung phenanthrene tu nhién.

D& 1am ndi bat ¥ nghia cia cac két qua thu duge, hop chét 1 dugc so sanh
véi cac dit lidu d8 duoc cong bd trén thé gigi vé chi thuc vat Elatostema cling
nhu nhém hop chét phenanthrene.

So sanh véi cac nghién ciru cac loai chi Elatostema: Cho dén nay, cac
nghién ciru duoc 1y vé chi Elatostema chu yéu dimg lai & viéc dénh gia céc dich
chiét tho. Vi dy, cong trinh ctia Reza va cong sy (2018) trén lodi E. papillosum
hay nghién ciu mdi nhét caa Nath va cong sy (2025) trén lodi E. sessile tap

trung cht yéu vao kha ning chong oxy héa, khang viém va Gc che cholinesterase
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ctia dich chiét tng [11, 26]. Viéc nghién ctu nay phéan 1ap thanh cong mét hop
chét tinh khiét (Hop chét 1) va chimg minh duge hoat tinh gdy ddc té bao dich
danh trén cac dong ung thw ngudi (dic biét 1a MCF-7 véi IC50 = 11,90 M) 1a
mot bude tién dang ké. N6 chuyén hudng quan tAm tir cac tac dung bao vé thong
thudng sang tiém ning héa tri liéu cia cac lodi Elatostema.

So sanh vé6i su phan bd va hoat tinh cta khung phenanthrene trong tu
nhién: Trong tu nhién, cdc din xuét phenanthrene va dihydrophenanthrene durge
bidt dén nhidu nhét nhu 13 céc chdt d4nh diu héa phan loai ciia ho Lan

(Orchidaceae), hiém khi duge tim thdy v6i ham lugng cao & cac ho thuc vat

khac. Cac phenanthrene phan 18p tir ho Orchidaceae thuong thé hién hoat tinh -

gy doc té bao véi gi tri [Csp dao dong trong khoang tir 10 - 50 M. Két qua
ICso ciia hop chét 1 (11,90 - 29,36 uM trén MCF-7 va Hep-G2) hoan toan nim
trong ngudng hoat luc manh nay [54]. Piéu ndy minh ching ring lodi E.
tenuicaudatum & Viét Nam hoan toan c6 thé tré thanh mot ngudn nguyén liéu ty
nhién méi, c6 thé thay thé hoidc bd sung cho ho Orchidaceae trong viée cung cp
cic bd khung phenanthrene quy hiém.

Mot cong trinh rt dang chu ¥ gan day ciia nhoém tac gia Huynh va cong
sw (2025) ciing trén chinh loi E. tenuicaudatum da béo cdo vé hang loat céc
phenanthrene glycoside méi, nhung huéng téi tac dung bdo vé gan va trc ché
enzyme DPP-IV (diéu tri tiéu duong) [18]. Trong nghién ctru in vitro vé khang
ung thu, thong thudng viée gan thém céc gbc duong (glycosyl héa) s& lam ting
tinh phén cuc, khién phan ti khé di qua mang rao can ky nuée ciia té bao khéi u
hon so voi dang aglycone (dang ty do khong chira duong), dan dén suy giam
hoat tinh. Tuy nhién, sy xut hién cta cau tric ﬁ-D—glucopyraﬁosyl trong hop
chét 1 lai khdng 1am mét di hoat tinh ndy, ma cdn giip né vuot trdi hon ca thude
chuin Paclitaxel trén dong té bao gan Hep-G2. Diéu nay goi y mot gia thuyét
sinh hoc quan trong: Hop chit 1 ¢6 thé khong di vao té bao ung thu gan thong
qua khuéch tan thu dong, ma dugc vén chuyén chu déng théng qua céc thu thé

nhén dién goc dudng (nhu thy thé GLUT) von biéu hién manh va bit thuong
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trén b& mit c4c t& bao ung thu gan dé dap ing nhu ciu tiéu thu ning lugng
khéng 15 ctia khéi u.

Nhitng so sanh trén mot lan nita khﬁng dinh, dihydrophenanthrene
glycoside (Hop chét 1) phan 14p ti E. tenuicaudatum khéng chi la mot phat hién
m&i vé mit danh phap hoa hoc, ma con s& hitu mot cdu hinh duoc Iy dac biét,
két hop gitra tinh dic hiéu chu tric cta khung phenanthrene va co ché hip thu
tiém ning cua cic gbe duomg, ximg ding dugc dau tu nghién ctru siu hon trén
cac mo hinh dong vat (in vivo).

KET LUAN

P& tai dd hoan thinh c4c muc tiéu nghién ciru vé thanh phin héa hoc va
hoat tinh sinh hoc cua phdn trén mit dit loai Com kia (Elatostema
tenuicaudatum):

1. V& héa thyc vat, nghién ctru da phan 1ap va xéc dinh cAu tric 05 hop
chét, trong d6 ghi nhan 01 hop chit mégi thudc nhém dihydrophenanthrene
glycoside ¢6 tén goi 1a 7-methoxy-4-hydroxy-9,10-dihydrophenanthrene 6-O-[f-
D-glucopyranosyl-(1—6)-8-D-glucopyranoside] (1), cung 4 hop chat di biét
gbém 1-heptatriacontanol (2), betulinic acid (3), a-amyrin acetate (4) va bergenin
(5).

2. V& danh gia hoat tinh giy ddc trén 05 dong té bao ung thu ngudi
(MCF-7, Hep-G2, A549, HeLa, PC-3) cho thiy hop chét 1 va 3 c6 tiém ning
khang u tbt. Dac biét, hop chét 1 tc ché manh dong MCF-7 (ICso = 11,90 pM)
va vuot trdi hon paclitaxel trén dong Hep-G2 (ICso = 29,36 uM), yéu té nay
duoc quyét dinh béi cAu triic khung phenanthrene phang két hop véi goc dudng
glycoside. Betulinic acid (3) cling thé hién doc tinh t& bao cao va déng déu trén
ca 5 dong, trong khi cac hop chét 2, 4 va 5 chi ¢6 hoat tinh yéu hoic khong cé
tic dung. Nhimng phat hién ndy gop phin khing dinh gia trj clia loai Com kia
nhu mdt ngudn cung cdp cic phén tir tién phong tiém ning trong dinh huéng

didu tri ung thu.
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KIEN NGHI

Tir két qua dat duoc, nghién ctu kién nghi tiép tuc mé rong phan lap trén

cdc phan doan dich chiét con lai d& tim kiém thém cdc dan xudt
dihydrophenanthrene méi, hoan thién co s& dit liéu hoéa thyc vat cia loai. Bén
canh d6, can trién khai cac nghién ciru sdu hon vé co ché phan tr va thir nghiém

| in vivo trén md hinh dong vat dbi véi hop chit 1 va 3 dé dénh gid toan dién do

| an toan sinh hoc va hiéu qua tri liéu. Cudi cting, viéc khao sit mé rong cac hoat
- tinh nhu khang viém, bdo vé gan va ha dudng huyét s& giup lam sing 16 co s&
khoa hoc ctia kinh nghiém dan gian, tir 6 néng cao gid tri img dung thyc tién 1

cua dugc ligu nay.

P T M 4 R T P ey

oy e

et holai e vt




60

DANH MUC CAC CONG TRINH PA CONG BO LIEN QUAN DEN
LUAN VAN

1. Tran Duc Dai, Nguyen Thi Hue, Do Tien Lam. A New
Dihydrophenanthrene from Elatostema tenuicaudatum with cytotoxic activity
against Cancer Cell Lines. Tropical Journal of Natural Product Research, 2026,
10(2), p. 7445. DOI: 10.26538/tjnpr/v10i2.54 (Scopus).

P L T T e T




10.

11.

12.

61

TAI LIEU THAM KHAO

David, B., J.-L. Wolfender, and D.A. Dias, The pharmaceutical industry
and natural products: historical status and new trends. Phytochemistry

Reviews, 2015. 14(2): p. 299-315.

Quoc, T.N. and V.T. Hoang, VNPlant-200-A Public and Large-Scale.

Integrated Science in Digital Age 2020, 2020: p. 406.

Piu, V.V, P.T.T. Hién, and P.T. Hoa, Chit luong cudc Sé"ng va mét sé
yéu 16 lién quan cua nguoi bénh ung thu phéi tai bénh vién da khoa tinh
Lao Cai nam 2024. Tap chi Y hoc Viét Nam, 2025. 547(3).

Thién, DD, et al., Cdc hop chdt thit cdp ti cdy com kia (Elatostema
tenuicaudatum). TNU Journal of Science and Technology, 2026. 231(06):
p. 342-348.

Tseng, Y.-H., A.K. Monro, and J.-M. Hu, Biogeographic patterns and
evolutionary history of Elatostema (Urticaceae). Botanical Studies, 2025.
66(1): p. 10.

Upadhyay, A.K., R. Gogoi, and P.K. Mitra, Ethnobotany of the genus
Elatostema JR Forster & G. Forster. Ethnobotany Research and
Applications, 2021. 21: p. 1-24.

Tseng, Y.-H., H.-C. Chien, and G.-X. Zhu, Comparative plastome
analyses and phylogenetic insights of Elatostema. BMC Plant Biology,
2025. 25(1): p. 537.

Fu, L.-F., et al., Checklist to the Elatostema (Urticaceae) of Vietnam
including 19 new records, ten new combinations, two new names and four
new synonyms. Peer], 2019. 7: p. e6188.

Lin, Q., et al., Miscellaneous taxonomic notes on Elatostema (Urticaceae)
from China and its adjacent area. Nordic Journal of Botany, 2011. 29(5):
p. 590-597.

Bon, T.N., et al., 4 new recorded species Begonia wenshanensis CM Hu
ex CY Wu & TC Ku (Begoniaceae) for the flora of Vietnam. Acta
Phytotax. Sin, 1995. 33(3): p. 262-263.

Nath, AK., et al., Evaluation of In vitro and In vivo Pharmacological
Activity of Elatostema sessile With In silico Approaches. Food Science &
Nutrition, 2025. 13(3): p. €70052.

Idami, Z., M.A. Hutasuhut, and 1. Ramayati, Inventarisasi Jenis dan
Potensi Tumbuhan Marga Elatostema, Pilea, dan Dendrocnide di Hutan
Primer Desa Bukum. KLOROFIL: Jurnal Ilmu Biologi dan Terapan,
2022. 6(1): p. 13-18.




18,

14.

13,

16.

17,

18.

It 8

20.

21.

22.

23.

62

Hadiah, J. and B.J. Conn, Usefulness of morphological characters for
infrageneric  classification of Elatostema (Urticaceae). Blumea-
Biodiversity, Evolution and Biogeography of Plants, 2009. 54(1-2): p.
181-191.

Tseng, Y.-H., et al., Molecular phylogeny and morphology of Elatostema
sl (Urticaceae): Implications for inter-and infrageneric classifications.
Molecular Phylogenetics and Evolution, 2019. 132: p. 251-264.

Xin, Z.-B., et al., An integrative approach to species delimitation sinks
three Chinese limestone karst Elatostema (Urticaceae) species.
PhytoKeys, 2023. 236: p. 83.

Wu, Z.-Y., et al., Ancestral state reconstruction reveals rampant
homoplasy of diagnostic morphological characters in Urticaceae,
conflicting with current classification schemes. PloS one, 2015. 10(11): p.
c0141821.

Thien, D.D., et al., New dihydrophenanthrenes from Elatostema
tenuicaudatum. Natural Product Research, 2025. 39(20): p. 5883-5889.
Huynh, Q.-D.T., et al., Cytotoxicity-guided isolation of elatostemanosides
I-VI from Elatostema tenuicaudatum WT Wang and their cytotoxic
activities. RSC advances, 2025. 15(14): p. 10639-10652.

Thien, D.D., et al., 4 new cyclohexenone and two new phenanthrones
from Elatostema tenuicaudatum. Journal of Asian Natural Products
Research, 2025: p. 1-8.

Tran Huynh, Q.-D., et al., New hydrogenated phenanthrene glycosides
firom the edible vegetable Elatostema tenuicaudatum WT Wang with DPP-
IV inhibitory and hepatoprotective activity. Journal of agricultural and
food chemistry, 2025. 73(2): p. 1273-1292.

Miyazawa, M., Y. Utsumi, and J. Kawata, Aroma-active compounds of
Elatostema laetevirens and Elatostema umbellatum var. majus. Journal of
Oleo Science, 2009. 58(4): p. 163-169.

Uddin, M.Z., et al., Chemical profiles and pharmacological properties
with in silico studies on elatostema papillosum wedd. Molecules, 2021.
26(4): p. 809.

Uddin, M.Z., et al., Deciphering the Pharmacological Insights of
Fractionated Elatostema Papillosum Wed. and Holigarna Longifolia
Roxb. Through In vitro and In vivo Studies. Journal of Experimental
Biology and Agricultural Sciences, 2021. 9(2): p. 189-199.

PTAL1 488, 8 ULT [P D M B BRSNS FTS LI I

o 8 4 8- B e T e



24.

25.

26.

27.

28.

28,

30.

31,

32,

33.

34.

33,

36.

63

Lin, F., et al., Variations in chemical constituents and bioactivities of
essential oils within Elatostema stewardii Merr. revealed by GC-MS-
based metabolomics. Arabian Journal of Chemistry, 2026.

Ali Reza, A., et al., In vitro antioxidant and cholinesterase inhibitory
activities of Elatostema papillosum leaves and correlation with their
phytochemical profiles: a study relevant to the treatment of Alzheimer’s
disease. BMC complementary and alternative medicine, 2018. 18(1): p.
123,

Reza, A.A., M.S. Nasrin, and A.K. Alam, Phytochemicals, antioxidants,
and cholinesterase inhibitory profiles of Elatostema Papillosum leaves:
An alternative approach for management of Alzheimer's Disease. Journal
of Neurology & Neuromedicine, 2018. 3(5).

Charlton, W., The rotated-lamina syndrome. VIII. Lamina rotation and -

anisophylly in two species of Elatostema (Urticacae), and early
development of seedlings of E. sessile. Botany, 2008. 86(12): p. 1474-
1487.

Waks, A.G. and E.P. Winer, Breast cancer treatment: a review. Jama,
2019. 321(3): p. 288-300.

Blackadar, C.B., Historical review of the causes of cancer. World journal
of clinical oncology, 2016. 7(1): p. 54.

Rath, O. and F. Kozielski, Kinesins and cancer. Nature reviews cancer,
2012. 12(8): p. 527-539.

Perkins, R.B., et al., Cervical cancer screening: a review. Jama, 2023.
330(6): p. 547-558.

Matulonis, U.A., et al., Ovarian cancer. Nature reviews Disease primers,
2016. 2(1): p. 1-22.

Song, M. and E.L. Giovannucci, Cancer risk: many factors contribute.
Science, 2015. 347(6223): p. 728-729.

Wadgaonkar, P., Environmental causes of cancer, in Cancer epigenetics
and nanomedicine. 2024, Elsevier. p. 69-92.

Leyland, B., et al., Causes and risk factors of breast cancer, what do we
know for sure? An evidence synthesis of systematic reviews and meta-
analyses. Cancers, 2024. 16(8): p. 1583.

Diao, X., et al., Cancer situation in China: an analysis based on the
global epidemiological data released in 2024. Cancer Communications,
2025. 45(2): p. 178-197.




37

38.

39

40.

41.

42.

43.

44,

45.

46.

47.

48.

64

Martins, L.F.L., et al., Epidemiological profile of cancer incidence in
Brazil and regions: estimates for the 2026-2028 triennium. Revista
Brasileira de Cancerologia, 2026. 72: p. e-025587.

El Quahdani, K., O. CHAHED, and D. BOUSTA, Cancer epidemiology:
incidence, mortality and survival in Morocco and the world; 2005-2025,
Journal of Biology and Biomedical Research (ISSN: 3009-5522), 2025.
2(2): p. 207-216.

Bray, F., et al., Global cancer statistics 2022: GLOBOCAN estimates of
incidence and mortality worldwide for 36 cancers in 185 countries. CA: a
cancer journal for clinicians, 2024. 74(3): p. 229-263.

Fu, M., et al., Current and future burden of breast cancer in Asia: A
GLOBOCAN data analysis for 2022 and 2050. The Breast, 2025. 79: p.
103835.

Le, B.H., et al., Burden and risk factors of cervical cancer in Vietnam
from 1990 to 2021 and forecasting to 2050—a systematic analysis from
global burden disease. AJOG Global Reports, 2025. 5(3): p. 100526.

Ha, L., et al., Proportion and number of cancer cases and deaths

attributable to behavioral risk factors in Vietnam. International Journal of

Cancer, 2023. 153(3): p. 524-538.

Hién, N.T. and N.T.N. Phuong, Méi lién hé gitta chit luong cugc séng
vdi ganh nang cham soc va cdc yéu t6 lién quan ciia nguoi chim sdc
nguoi bénh ung thuw. Tap chi Y hoc Vi¢t Nam, 2023. 527(1).

Nhung, N.T.H., et al., Khdo sdt ganh ning chdm soc ciia ngudi cham soc
nguoi bénh ung thu tai Trung tam ung budu-Bénh vién Dai hoc Y Ha Noi.
Tap chi Nghién cttu Y hoc, 2024. 183(10): p. 373-383.

Khai, V.P., et al., Nhu cdu chim séc gidm nhe ciia bénh nhan ung thu
dang diéu tri ndi tri tai bénh vién Pai hoc Y Dwoc Thanh phz’f Ho6 Chi
Minh. Tap chi Y hoc Thanh phd H6 Chi Minh, 2024. 27(4): p. 35-42.
Molani Gol, R. and S. Kheirouri, The effects of quercetin on the apoptosis
of human breast cancer cell lines MCF-7 and MDA-MB-231: a systematic
review. Nutrition and cancer, 2022. 74(2): p. 405-422.

Arzumanian, V.A., O.I. Kiseleva, and E.V. Poverennaya, The curious
case of the HepG?2 cell line: 40 years of expertise. International journal of
molecular sciences, 2021. 22(23): p. 13135.

Shahzadi, C., et al., 4549 as an In vitro Model to Evaluate the Impact of
Microplastics in the Air. Biology, 2023. 12(9): p. 1243.




49.
50.
51.

52.

33,

54.

53.
56.

s
58.

59.

60.

61.

65

Fratoddi, 1., et al., The puzzle of toxicity of gold nanoparticles. The case-
study of HeLa cells. Toxicology Research, 2015. 4(4): p. 796-800.
Pisolato, R., et al., Expression and regulation of the estrogen receptors in
PC-3 human prostate cancer cells. Steroids, 2016. 107: p. 74-86.

Weaver, B.A., How Taxol/paclitaxel kills cancer cells. Molecular biology
of the cell, 2014. 25(18): p. 2677-2681.

Verma, V., et al., Role of vinca alkaloids and their derivatives in cancer
therapy. World Journal of Advanced Research and Reviews, 2022. 16(3):
p- 794-800.

Singh, N. and P. Agrawal, 4 comprehensive review on the
pharmacognostic and toxicological profile of Podophyllum peltatum
(Bajiaolian). Pharmacological Research-Modern Chinese Medicine, 2024.
10: p. 100353.

Bisoli, E., et al., Cytotoxic phenanthrene, dihydrophenanthrene, and
dihydrostilbene derivatives and other aromatic compounds from
Combretum laxum. Molecules, 2020. 25(14): p. 3154.

Gohar, A.A., Heptatriacontanol and phenolic compounds from Halochris
hispida. Journal of Biological Sciences, 2001. 1(9): p. 843-845.

Poulos, A., Very long chain fatty acids in higher animals—a review.
Lipids, 1995. 30(1): p. 1-14.

Hannuksela, M.L., M.K. Liisanantti, and M.J. Savolainen, Effect of
alcohol on lipids and lipoproteins in relation to atherosclerosis. Critical
reviews in clinical laboratory sciences, 2002. 39(3): p. 225-283.

Tang, Z.S., et al., Characterization of aroma profile and characteristic
aromas during lychee wine fermentation. Journal of Food Processing and
Preservation, 2019. 43(8): p. ¢14003.

Tabboon, P., et al., Intestinal Permeation Characteristics via Non-Everted
Gut Sac of Diterpene Lactones from Pure Andrographolide and Three
Different Andrographis Extracts: An Investigation into Liqui-Mass with
Different Solvents. Pharmaceutics, 2026. 18(1): p. 90.

Noviany and H. Osman. Structure elucidation of betulinic acid from
Sesbania grandiflora root. in Journal of Physics: Conference Series.
2021. IOP Publishing.

Okoye, N.N., et al., beta-Amyrin and alpha-amyrin acetate isolated from
the stem bark of Alstonia boonei display profound anti-inflammatory
activity. Pharmaceutical biology, 2014. 52(11): p. 1478-1486.

|
i
b
5
o
‘.|
1

o e e e T T T T S e e oy = e —— o




62.

63.

64.

65.

66.

67.

68.

69.

70.

66

Van, N.T.IL, et al., Mdt s6 flavonoid va ddn xudt bergenin phan ldp tir ld
cdy com ngudi ddo Ardisia insularis. Vietnam Journal of Chemistry,
2015. 53(3): p. 310-316.

Franceschin, M., Polycyclic aromatic compounds able to induce and
stabilize G-quadruplex DNA structures as new telomerase inhibitors:
synthesis, physicochemical properties and biochemical studies. 2005.
Wong, A. and 1. Toth, Lipid, sugar and liposaccharide based delivery
systems. Current medicinal chemistry, 2001. 8(9): p. 1123-1136.
Yogeeswari, P. and D. Sriram, Betulinic acid and ifs derivatives: a review
on their biological properties. Current medicinal chemistry, 2005. 12(6):
p. 657-666.

Mullauer, F.B., J.H. Kessler, and J.P. Medema, Betulinic acid, a natural
compound with potent anticancer effects. Anti-cancer drugs, 2010. 21(3):
p. 215-227.

Kaushik, R., et al., Acetylation/esterification of starch, in Starch. 2024,
CRC Press. p. 281-313.

Bednarczyk-Cwynar, B., et al.,, Enhancing the pharmacological
properties of ftriterpenes through acetylation: an anticancer and
antioxidant perspective. Molecules, 2025. 30(12): p. 2661.

Zaman, W. and A. Amin, Mechanistic Insight into Phenolic Compounds
in Mitigating Diabetic Complications Induced by Advanced Glycation
End Products. Current Issues in Molecular Biology, 2025. 47(10): p. 841.
Vallabhajosula, S., Chemistry: Basic Principles, in Molecular Imaging
and Targeted Therapy: Radiopharmaceuticals and Clinical Applications.
2023, Springer. p. 87-116.




Trop J Nat Prod Res, February 2026; 10(2): 7445 - 7449

opportunitics for selective anticancer drug development. These
scientific findings validate the traditional applications of the plant in
Vietnamese  eflmomedicine for digestive support and liver
detoxification while revealing novel therapeutic avenues. However,
research gaps persist, including the need for in vitro, in vivo anticancer
validation, and investigation of potential synergistic interactions among
the complex phytochemical constituents. The combined evidence
positions F. fenuicaudatm as a promising candidate for development
of multifunctional therapeutic agents targeting metabolic disorders,
oxidative stress-related conditions, and specific cancer types,
warranting continued phytochemical and pharmacological exploration
of the plant,'>"?

This study presents the isolation and structure elucidation of a novel
dihydrophenanthrene compound from E. tenuicaudatim, along with in
vitro evaluation of its cytotoxic activity against human cancer ccll lines
including breast adenocarcinoma (MCF-7), hepatocellular carcinoma
(Hep-G2), lung adenocarcinoma (A549), cervical cancer (HeLa) and
prostate carcinoma (PC-3).

Materials and Methods

Materials

Mass spectrometric data (HR-ESI-MS) were collected on a Sciex
X500R QTOF apparatus (Sciex, Massachusetts, USA). All 1D and 2D
NMR profiles were generated with a Bruker Avance III HD 600 MHz
spectrometer’ (Bruker, Germany), utilizing TMS as the internal
standard, For the separation of compounds, cohmmn chromatography
was executed over silica gel 60 (4063 pm, Merck, Darmstadt,
Germany), Sephadex LH-20 (25--100 gm, Merck), and octadecyl silica
gel (RP-18, 12 nm, YMC, Kyoto, Japan). Fractionation monitoring
relied on analytical TLC using pre-coated 0.25 mm plates (silica gel 60
F254 and RP-18 F2548 from Merck). Metabolite visualization was
performed under dual-wavelength UV light (254/365 nm),
supplemented by a vanillin-sulfuric acid staining reagent activated by a
S-minute heating step.

Plant collection and ideniification

The whole plant of E. fenuicaudatum was collected from Quang Binh
district, Ha Giang province, Vietnam (22°22'24.4"N 104°44'40.2"E) in
December 2024. Taxonomic authentication of the collected material
was performed by Dr. Do Huu Thu from the Institute of Ecology and
Biological Resources (Vietnam Academy of Science and Technology).
Following identification, a reference voucher (accession No.
ET08112024H() was archived at Tan Trao University in Tuyen Quang,
Vietnam, '

Extraction and isolation

Following pulverization, 2 kg of dried E. fenuicaudatum whole plant
was macerated at room temperature with 90% ethanol (3 x 5 L). The
combined extracts were dried under reduced pressure (52 °C) and the
resulting crude extract was dispersed in water. Successive liquid-liquid
extractions of the aqueous mixture afforded three distinct sub-extracts:
n-hexane (ETH, 28 g), ethyl acetate (ETE, 16 g), and n-butanol (ETB,
32 g).

The ETB (n-butanol) extract was selected for further fractionation based
on its promising metabaolite profile as indicated by preliminary TLC
analysis, showing a higher concentration of polar and glycosylated
compounds compared to the other fractions. This extract was
chromatographed on a silica gel column and eluted with CH2Cla-
MeOH-H-0 in a stepwise gradient from 10:1:0 to 2:1:0.1 to separate
constituents based on increasing polarity. This process yielded seven
pooled fractions (ETBI-ETB7), which were monitored by TLC and
combined according to their chromatographic similarity. Fraction ETB6
was chromatographed on silica gel column (CH:Cl:-MeOH-HO,
7:1:0.1, viviv) to give three sub-fraction ETB6.1—- ETB6.3. The sub-
fraction ETB6.3 was purified on silica gel RP-18 (MeOH-H20, 5:2,
v/v) and then on Sephadex LH-20 colunm (MeOH) to give compound
1 (10.5 mg).
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Acid hydrolysis of compound 1

Compound 1 (9.0 mg) was subjected to acid hydrolysis by dissolving in
3.0 mL of 1 N HCI in dioxane/H:0 (1:1, v/v) and heating at 80°C for 4
h in a water bath., After neutralization with 5% NaOH solution, the
mixiure was partitioned between cthyl acetate (EtOAc) and water
{Hz0). The aqueous phase was concentrated under reduced pressure and
purified via preparative TLC on silica gel 60 Fasy plates using (CHaCla—
MeQH-H20, 4:1:0.1, v/v/v) as the mobile phase, yielding D-glucose
([e]o™ +48.1°%, ¢ 0.11, H:0).

Evaluation of cytotoxic activity using the MIT assay

The 3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium  bromide
(MTT) assay, validated by the U.S. NCI, was employed (o evaluate the
cytotoxic activity of compound 1 against a panel of cancer cell lines
(MCF-7, Hep-G2, A549, Hela, and PC-3). Cells were cultured in
DMEM/EMEM/RPMI-1640 with 10% FBS at 37°C/5% COa. After
seeding in 96-well plates (1.5 x 10° cells/well), samples were tested at
concentrations of 100 - 6,25 pg/ml (extract) or 50 - 1 uM (pure
compound) with triplicate wells, Upon completion of the 24-h
incubation, cells were treated with 10 pI. of MTT dye (5 mg/mL),
followed by the addition of 100 ¢ of DMSO to dissolve the generated
formazan crystals. The plates were subsequently read at 540/720 nm on
a Tecan Infinite F50 spectrophotometer. Cell inhibition (%) was
caleulated, with ICso values determined via TableCurve 2D software for
samples showing >50% inhibition. Paclitaxel at vatious concentrations
(ranging from 50 to 0.05 pM) served as positive controls, demonstrating
assay validity with SD <15% between replicates. '3

Statistical analysis

Each assay was conducted in three independent replicates. The resulting _

data are presented as the mean + standard deviation (SD). To caleulate
the 1Cso values, TableCurve 2D software (Jandel Scientific, CA, USA)
was utilized.

Results and Discussion

Compound 1 was isolated as brown crystals. The positive HR-ESI-MS
of 1 gave two molecular ion peaks n/z 568.2026 [M+H]™ (caled. for
CoyHuOn!, 567.20722) and  590.1904 [M+Na]® (caled. for
CyilIaNaQys*, 589.1844), suggesting the molecular formula Carllz40ns.
The 'H-NMR spectrum of 1 contained signals of a dihydrophenanthrene
derivative, including a 1,2,3-trisubstituted benzene ring at du 6.73 (dd,
J=12and 7.2 Hz, H-1),6.99 (t,J= 7.8 Hz, H-2) and 6.80 (dd,J= 1.2
and 8.4 Hz, H-3); a 1,2,4,5-disubstifuted benzene ring at dx 8.39 (1H, s,
H-5) and 6.89 (1H, s, H-8); and four sp3 protans at du 2.76 (2H, m, 11-
9) and 2.74 (2H, m, H-10). In addition, the signals of two
glucopyranosyl moieties with two anomerie protons at dn 4.93 (d, J =
7.8 Hez, H-1") and 4.34 (d, J= 7.8 Iz, H-1"); four oxymethylene protons
at du 4.24 (1H, dd, J = 2.4 and 11,4 IIz, H-6'a), 3.86 (111, m, H-6'b),
3.84 (111, m, H-6"b), and 3.67 (1H, m, H-6"b), and eight oxymethine
protons at éu, 3.21 (H-2), 3.23 (H-3", 3.31 (H-4"), 3.24 (H-5'), 3.57 (H-
2", 3.51 (H-3"), 3.61 (H-4"") and 3.62 (11-5"); and one methoxy group
at 6u3.91 (3H, s, 7-OCHa) were also observed. The *C-NMR spectrum
of 1 exhibited 27 carbon signals comprising 14 carbons of a 9,10-
dihydrophenanthrene moiety, ane methoxy carbon and twelve carbons
of two glucose units. The 'H- and '*C-NMR data assignments were
accomplished by HSQC, HMBC,'H-'H COSY, and NOESY
experiments.

The presence of the glucose-1 mwoiety was established through a
continuous spin system from H-1' to H-6' observed in the 'H-'H COSY
spectrum. Its aftachment to the aglycone at the C-6 position was
unambiguously deduced from an HMBC cross-peak connecting the
anomeric proton H-1' (du 4.93) with C-6 (dc 145.6), further
corrobarated by a spatial NOE interaction between H-1'" and H-5 (du
8.39). Similarly, COSY carrelations from H-1" to H-6" verified the
terminal glucose-2 moicty. The interglycosidic linkage was confirmed
by a crucial HMBC signal from the H-1" anomeric proton (du 4.34) to
the oxygenated carbon C-6' (5c 69.5) of the first sugar unit. The large
coupling constant of J = 7.8 Hz of the anomeric protons suggested the
f-linkage of the two glucopyranosyl moicties. Acid hydrolysis of
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componnd 1 yiclded D-glucose, as confirmed by its positive optical
rotation. 10

The HMBC correlations from the methoxy protons (du 3.91) to C-7 (dc
149.0), from H-8 (4 6.89) to C-7 (Jc 149.0) and C-6 (Jc 145.6) as well
as the NOE correlation of the methoxy protons (dz 3.91) and H-8 (du
6.89) determined the methoxy group at C-7. In addition, the HMBC
spectrum alsa showed the correlations from H-2 (dn 6.99) to C-4 (dc
155.4), C-10a (Jc 140.8); from H-1 (8u 6.73) to C-4a (dc 122.3), C-10a
(dc 140.8) indicating hydroxyl group at C-4. Therefore, the structure of
compound 1 was determined to be 2-methoxy-5-hydroxy-9,10-
dihydrophananthrene 3-0-[f-D-glucopyranosyl-(1—6)-5-D-
glucopyranoside].
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To validate the novelly of compound 1, comprehensive exact structure
and substructure searches were conducted using the SciFinder-n
(Chemical Abstracts Service). This represents a rare example of a
diglycosylated dihydrophenanthrene, as these compounds typically
occur as aglycones in nature. Dihydrophenanthrenes are known for their
diverse bioactivities including cytotoxic, anti-inflammatory, and
antioxidant effects, predominantly reported in Orchidaceae, Juncaceae,
and related plant families.*>® The complete NMR assignments are
presented in Table | and chemical structures, COSY and key HMBC
correlation are presented in Figure 1.

Table 1: The 'H- and C-NMR spectroscopic data for compound 1 in CD;0D

No. Compound 1 References.?
de du (mult., J Hz) #dc #y (mult,, J Hz)
1 120.5 6.73 (dd. J = 1.2 and 7.2 Hz) 120.1 6.87 (d,J=17.3 Hz)
2 128.2 6.99 (L, J=7.8 Hz) 128.0 TA2(t,J=73Hz)
3 116.1 6.80 (dd, /= 1.2 and 8.4 Hz) 116.5 7.23 overlap
4 155.4 - 156.4 -
~4a 122.3 - 122.8 -
4b 134.7 - 133.9 -
5 1189 839 (11, 5) 119.9 9295
] 145.6 - 146.3 -
7 149.0 - 149.4 -
8 112.8 6.89 (1M, 5) 112.9 6.895s
8a 127.6 - 127.5 -
9 304 2.76 (°H, m) 302 270m
10 314 2.74 (21, m) 314 2.80m
10a 140.8 - 140.5 _
Glue-1
4 1033 493 (d,J=7.8 Hz) 104.3 5.70(d, J = 6.9 Hz)
2! 75.0 3.21 (1H, m) 5.5 4.33 averlap
3 77.89 3.23 (1H, m) 79.0 4.32 overlap
4 7.4 3.31 (1H, m) 1.4 4.30 overlap
& 77.86 3.24 (111, m) 77.7 4.12m
" 69.5 4.24 (1H, dd, J = 2.4 and 11.4 Hz) g 4.55 (brd, J = 11.0 Hz)
3.86 (11L m) 4.20 overlap
Glue-2
1" 104.6 434 (d, J=17.8 Hz) 102.7 5.43s
an 74.8 3.57 (1H, m) 72.5 4.48 overlap
3" 77.76 3.51 (1H, m) 73.0 4.50 overlap
4 71.1 3.61 (11L, m) 74.6 4.20 overlap
3% 77.1 3.62 (1H, m) 70.0 4.30 overlap
62.5 3.84 (11, m) 1.53 (d, J = 6.2 Hz)
& 19.0
3.67 (1H, m)
7-0OCH3 560.8 3.91 (3H, s) 56.5 3.79s
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Plants of the genus Elatostema have long been recognized for their diverse secondary metabolites,
including phenanthrenes and flavonoids, many of which exhibit notable anticancer properties.
Building upon this, the present study aimed to isolate and characterized phytoconstituents from
Elatostema tenuicaudatum whole plant and determine their cytotoxic activity against cancer cells.
The hydro-ethanol extract of Elatostema tenuicaudatum whole plant was subjected to successive
chromatographic fractionations over silica gel, yielding compound 1. The cytotoxic activity of
compound 1 was evaluated against a panel of cancer cell lines (MCF-7, Hep-G2, A549, HelLa,
and PC-3) using the MTT assay. Chromatographic separation and purification of hydro-ethanol
extract of Elatostema tenuicaudatum whole plant led to the isolation of a novel
dihydrophenanthrene  compound (1),  identified as  2-methoxy-5-hydroxy-9,10-
dihydrophenanthrene 3-O-[#-D-glucopyranosyl-(1—6)--D-glucopyranoside]. The compound
demonstrated substantial anti-proliferative effects across multiple human tumor lines, exhibiting
particularly potent cffects against MCF-7 breast cancer cells (ICso = 11.90 £ 0.82 uM), followed
by HepG2 (ICso = 29.36 + 2.02 uM), A549 (ICso=50.37 &+ 3.21uM), HeLa (ICso = 71.43 £ 4.08
M), and PC-3 cell lines (ICso = 88.98 = 4.71 uM). These results not only expand the chemical
database of Elatostema species but also identify a promising lead compound for further

investigation in plant-derived anticancer drug development.

Keywords: Elatostema tenuicaudatiem, Dihydrophenanthrene, Cytotoxic activity, Human cancer

cell lines.

Introduction

The genus Elatostema comprises over 600 species widely
distributed across tropical and subtropical regions of Asia, Australasia,
and Africa.'? Recent studies have reclassified Elafostera into three
morphologically and genetically distinct
genera: Procris, Elatostematoides, and Elatostema.>® In Vietnam, the
genus Elatostema includes 77 species and subspecies (23 of which were
formerly classified under Pellionia), with 14 endemic taxa.** Among
these, £, tenuicaudatum is a small subshrub, 20 - 100 em tall, typically
found in evergreen broad-leaved forests, damp areas along streams, and
valleys at elevations of 300 - 2,200 m.** Southeast Asia, particularly
limestone karst regions, exhibits the highest species diversity.®*
Recent phytochemical investigations of E. femuicaudatum have
revealed a remarkable diversity of bioactive compounds, particularly
specialized dihydrophenanthrenes that underscore its pharmacological
potential.

*Corresponding author. E mail: dotienlam 198 gmail.com
Tel: +84989856515
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The species has yielded three novel 9,10-dihydrophenanthrenes initially
identified from Vietnamese specimens, followed by the isolation of
fifteen previously uncharacterized hydrogenated phenanthrene
glycosides through advanced molecular networking approaches.*®
These include eight hexahydrophenanthrencne glycosides, four
tetrahydrophenanthrenone  glycosides, one dihydrophenanthrenol
glycoside, and two dimeric phenanthrenes, along with two known
dihydrophenanthrene glycosides. The structural complexity of these
compounds is enhanced by f-linked glucopyranosyl moieties, which
significantly improve their solubility and bioavailability profiles.>"*
Preliminary analyses also indicate the presence of flavonoids and
phenolic acids, though these secondary metabolites require further
structural elucidation.

The biological activilies of E. fenwicaudatum extracts and purified
compounds demonstrate compelling therapeutic potential across
multiple pharmacological domains. In cancer research, crude extracts
exhibit dose-dependent cytotoxicity against HepG2 liver cancer cells
(ICsy = 12-45 pg/mL) through mechanisms invelving ROS generation
and mitochondrial pathway activation, while showing selective
antiproliferative effects against HCCIB06 breast cancer cells with
minimal  toxicity to normal mammary epithelial cells.***
Hepatoprotective capabilities are evidenced by significant reductions in
ALT/AST levels in CClys-induced liver injury models, comparable to the
reference compound silymarin. Antidiabetic properties have been
demonstrated through potent o-glucosidase inhibition (ICso = 28
pg/mL) and PPAR-y activation, suggesting dual mechanisms of action
for glucose management. The antioxidant capacity, quantified via
DPPH (ECs¢ = 15-30 pg/mL) and FRAP assays, correlates with
observed phenolic glycoside content and provides a scientific basis for
its traditional use in detoxification.”!!

Structure-activity relationship studies reveal critical pharmacophores.
The discovery of unique dimeric phenanthrenes presents new
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The cytotoxic effects of compound 1 on a panel of human cancer cell
lines including HepG2, MCF-7, A549, PC-3, and HeLa are presented in
Figure 2. The results indicated that compound 1 exhibited its most
potent activity against MCF-7 breast cancer cells, with an ICso value of
11.90 £ 0.82 xM. Cytotoxicity decreased in the following order: HepG2
(29.36 + 2.02 M), A549 (50.37 £3.21 yM), HeLa (71.43 £ 4.08 uM),
and PC-3 (88.98 & 4.71 uM). For comparison, the positive control
paclitaxel showed ICsp values of 5.08 £ 0.15 xM (MCF-7), 42,39+ 2.44
uM (HepG2), 33.67 £ 1.69 uM (A549), 9.75 + 0.22 uM (HeLa), and
22.23 & 1.52 uM (PC-3). Notably, the activity of compound 1 against
MCF-7 cells was comparable in potency to paclitaxel, while it
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demonstrated superior activity against HepG2 cells. This distinct
cytotoxicity profile suggests that compound 1 may act through a
mechanism different from that of paclitaxel, highlighting its potential
as a selective anticancer lead compound for further development.
Among structurally similar compounds from Elafostema species,
compound 1 showed superior activity. It was 2.7 times more potent
against MCF-7 cells and 2.2 times more active against HepG2 cells than
another dihydrophenanthrene glycoside from the same plant.®
Compared to flavonoid derivatives, it demonstrated 4 times more
greater cytotoxic activity emphasizing the pharmacological advantage
of its phenanthrene glycoside structure,*¢

30
10
p | - B

MCF-7 PC-3 Hela

m Paclitaxel

Figure 2: The ICsq values (uM) of compound 1 against five cancer cell lines using the MTT assay

Conclusion

The current study successfully isolated a bioactive compound 1 from E.
tenuicaudatum through systematic extraction and chromatographie
purification. Compound 1 demonstrated selective cytotoxicity against
multiple human cancer cell lines, with the most potent activity observed
against MCF-7 breast cancer cells (1Cso 11.9 zM), followed by HepG2
(29.36 uM), A549 (50.37 uM), HeLa (71.43 uM), and PC-3 (88.98
uM). The significant inhibitory effects, particularly on hormone-
resistant cancers (MCF-7, PC-3), highlight its potential as a lead
compound for anticancer drug development,
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