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HOAT CHAT UC CHE TE BAO UNG THU VU TRONG QUA
CAY THOI CHANH TRANG (Tetradium ruticarpum)

Nguyén Phi Hung?, Tran Qudc Toan?, Nguyén Anh Tuan?3, Trinh Ngoc Thao Vy?,
Ngd Thi Ngoc Yén*, T6 Pao Cuodng® va Bing Ngoc Quang?”
Wién Hoéa hoc cac Hop chat Thién nhién, Vién Han 1am Khoa hoc va Céng nghé Viét Nam
’Khoa Hoéa hoc, Triong Pai hoc Sir pham Ha Ngi
$Truong Trung hoc co s va Trung hoc phé théng Lé Quy Pén, Ha Néi
*Khoa Y Duoc, Truwong Pai hoc Tay Nguyén
*Khoa Duoc, Truong Pai hoc Phenikaa

Tom tit. Ba hop chit alkaloid Ia rutaecarpine (1), evodiamine (2), schinifoline (3) va mot
hop chat phenylpropanoid la integrifoliodiol (4) da duoc tinh sach tir dich chiét cua qua cay
Théi chanh tring Tetradium ruticarpum (A. Juss.) T. G. Hartley thu tai Lang Son. Céu trlc
ciia chung duoc xac dinh bang cac phuong phap phd hién dai nhu phé khéi (MS) va phé
cong huang tir hat nhan hai chiéu (2D NMR). Ca bén hop chét déu dugc nghién ciu kha
ning khang té bao ung thu vii (MCF-7) va té bao khang thudc ung thu va (MCF/TAMR).
Két qua cho thay, hop chat rutaecarpine (1) c6 kha niang tic ché sy phét trién cua té bao
khang thudc ung thu vit MCF/TAMR vdi ICs 12 64,6 1M, ngoai ra ba hop chéat 1, 2 va 4 c6
kha ning tc ché té bao ung thu vit MCF-7 ¢ mirc d6 trung binh.

Tir khoa: Tetradium ruticarpum, rutaecarpine, evodiamine, schinifoline, integrifoliodiol.

1. Mé dau

Cay Thai chanh tring hay con goi la Chan huong, Thu du, Ngb vu va Xa lap, c6 tén khoa
hoc la Tetradium ruticarpum (A. Juss.) T. G. Hartley, thuoc ho Cam quyt (Rutaceae). Cay nay
duoc (A. Juss.) T.G. Hartley mé ta dau tién vao nam 1981 [1]. Cay c6 chiéu cao dat khoang
2,5 - 8,0 m. Canh cay c6 mau nau hoac nau tia, khi con non ¢ nhiéu 16ng dai mém, khi gia thi
nhén La moc dbi hinh 16ng chim sé, ca cubng va l4 dai 15 - 35 cm, mang 2 - 5 doi 14 chét co
cudng ngan, 14 chét dai 5 - 14 cm, rong 2,5 - 6,0 cm, nhon ¢ mep, hai mat c6 16ng mau nau. Hoa
don tinh, mau trang vang, hoa cai to hon hoa dyc. Qua hinh cau det, ddy 3 mm, duong kinh 6 mm,
v6 luc chin ¢6 mau tim do, trén mit c6 dém tinh dau [1-3]. O Viét Nam, cdy moc nhiéu ¢ Ha
Giang, ngoai ra né ciing dugc tréng nhidu trong cac vuon duoc ligu. Theo kinh nghiém dan gian,
nguoi ta thuong thu hai qua vao thang 9 va 10 hang ndm khi qua c6 mau xanh hoac vang xanh.
Sau khi lam khd, qua dugc st dung lam thudc [4]. O Trung Quéc, ngudi ta dung qua caa n6 dé
chira nhidu bénh nhu dau dau, budn ndn, bénh dudng rudt. Ngoai ra, né ciing c6 mit trong nhiéu
bai thudc c6 truyén ¢ Nhat Ban, Han Quéc, Thai Lan va Viét Nam [2, 4]. Nhiéu hop chat da
dugc tinh sach va duoc xac dinh ciu tric tir cAy ndy gom c6 alkaloid, terpenoid, flavonoid,
phenolic, steroid va phenylpropanoid véi nhiéu hoat tinh sinh hoc quy nhu khang té bao ung thur,
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khang viém va khang sinh [5]. Ngoai ra, dich chiét cay T. ruticarpum con c6 kha ning chita
bénh tiéu dudng [6] va bénh béo phi [7]. Tiép tuc cac nghién ciru vé hoat chat khang té bao ung
thu tir cac cdy thudc Viét Nam, ching t6i da thu dwoc qua ciia cay T. ruticarpum va tinh sach
dugc bdn hop chét, dong thoi danh gia hoat tinh khang té bao ung thu va (MCF7) va té bao
khéang thudc ung thu vii (MCE/TAMR) cta ching.

2. NOi dung nghién ciru

2.1. Thuc nghiém
2.1.1. MAu thye vt

Qua cay Tetradium ruticarpum dugc thu hai nam 2019 ¢ Lang Son va dugc dinh danh boi
TS. Nguyén Quéc Binh, Bao tang Thién nhién Viét Nam, Vién Han 1am Khoa hoc va Cong
nghé Viét Nam (VAST). Mau tiéu ban (EVO-LS01) duoc luu trit tai Phong Phén tich hoa hoc,
Vién Hoa hoc cac hop chét thién nhién, VAST.
2.1.2. Phuwong phap chung

Sac ki 16p mong (TLC) duoc thyc hién trén ban mong trang san Kieselgel 60 F254. Phat
hién chat bang dén tir ngoai & ba budc séng 254, 302 va va 366 nm hoic dung thude thi 1a dung
dich H,SO4 10% dugc phun déu 1&n ban mong, sy kho rdi ho nong tir tir dén khi hién mau. Sic
ki cot (CC) duoc tién hanh véi chat hip phu 1a silica gel pha thuong Kieselgel 60 (40 - 63 pm
va 63 - 200 um, Merck). Phd khéi do trén may Agilent 1260 series single quadrupole LC/MS
system. Céc phd cong huong tir hat nhan 'H (500 MHz) va C (125 MHz) dugc do trén may
Bruker AM500 FT-NMR, véi chuan noi TMS trong dung mdi CDCls va/hoic acetone-ds.

2.1.3. Tach cac hep chat

Mau qua tuoi (1,6 kg) sau khi thu thap duoc siy khd & nhiét o 50 °C trong tu sdy, sau d6
duoc ngam chiét véi MeOH (5 L x 3 1an) ¢6 sir dung hd tro séng siéu &m & nhiét do 45 °C trong
vong 5 tiéng/mé. Cac dich chiét duoc loc bang gidy loc, gop lai va c6 quay duéi &p suat giam,
thu dugc cao chiét MeOH tong (121,5 g). Cao chiét MeOH téng sau d6 dugc hoa trong 1,0 lit
nudc cat va tién hanh chiét phan doan véi dung moi EtOAc, sau d6 co quay dudi dung méi dudi
&p suat giam, thu duoc cao EtOAc. Phan doan EtOAc (40 g) duoc tién hanh chay sic ki cot
(5,0 x 60 cm) pha thuong (SiO2, ¢& hat 63 ~ 230 um), sur dung hé dung moi hexane/acetone
(tir 20:1 dén 0:1), thu dugc 10 phan doan ki hiéu tir TR-1 dén TR-10. Phan doan TR-2 (2,2 g)
duoc hoa tan vao dung méi methanol t6i bao hoa, sau d6 dé ling tao tua, loc lay tua, tién hanh
rira phan tia thu duoc nhiéu 1an voi dung méi methanol thu dwoc hop chat 1 (68 mg) va phan
dung dich con lai ki hiéu la TR-2S. Tuong tu, phan doan TR-3 (3,5g) cling dugc hda tan vao
dung mdi methanol t6i bio hoa, sau d6 dé lang tao taa, tién hanh loc lay phan két taa, loai bo
phan dung dich. Phan tua sau d6 duoc rira véi MeOH nhiéu lan cho téi khi dich trong, dé bay
hoi dung méi thu dugc hop chat 2 (125 mg). Phan dich rira TR-2S thu duoc tir phan doan 2
duoc tién hanh chay sic ki cot pha thuong véi hé dung moi rira giai 1a CH,Clo/EtOAc tang dan
d6 phan cyc (tir 30:1 dén 20:1) thu duoc hai hop chat s6 3 (19,5 mg) va hop chit sb 4 (8,7 mg).
2.1.4. Dix ligu phé cac chat 1-4

Hop chét 1 (Rutaecarpine): Bot mau vang nhat; Phd 'H-NMR (500 MHz, CDCls) & ppm:
9,67 (1H, brs, 1H, NH), 8,34 (1H, dd, J = 1,0, 6,5 Hz; H-19), 7,70 (1H, dt, J = 1,0, 6,5 Hz, H-17),
7,65 (1H, d, J = 7,0 Hz, H-9), 7,62 (1H, d, J = 6,5 Hz, H-16), 7,42 (1H, t, J = 6,5 Hz, H-12),
7,32 (1H, t, J = 6,5 Hz, H-18), 7,30 (1H, d, J = 6,5 Hz, H-11), 7,17 (1H, dt, J = 1,0, 6,5 Hz, H-10),
4,61 (2H, t, J = 6,9 Hz, H-5), 3,23 (2H, t, J = 6,9 Hz, H-6). Phé 3C-NMR (125 MHz, CDCls) §
ppm: 162,0 (C-21), 147,5 (C-15), 145,4 (C-3), 138,3 (C-13), 134,3 (C-17), 127,2 (C-2),
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127,1 (C-18), 126,6 (C-19), 126,2 (C-16), 125,6 (C-8/C-11), 121,1 (C-20), 120,6 (C-9), 120,1
(C-10), 118,4 (C-7), 112,1 (C-12), 41,1 (C-5), 19,7 (C-6).

Hop chit 2 (Evodiamine): Bot mau vang; Pho 'H NMR (500 MHz, acetone-ds) & (ppm):
10,32 (1H, br, s, NH), 7,93 (1H, dd, J = 1,5, 7,5, H-19), 7,54 (1H, br, d, J = 7,5, H-9), 7,47 (ddd,
J=15,75, 8,0, H-17), 7,41 (1H, br, d, J = 8,0, H-16), 7,41 (1H, br, d, J = 8,0, H-12), 7,14 (1H, brt,
J =8,0, H-18), 7,08 (1H, brt, J = 7,5, H-11), 7,04 (1H, ddd, J = 0,5, 7,5, 8,0, H-10), 6,06 (1H, s,
H-3), 4,77 (1H, m, H-5a), 3,22 (1H, m, H-5b), 2,96 (2H, m, H-6), 2,80 (3H, s, N-CHj3); Ph6 3C
NMR (125 MHz, acetone-ds) & (ppm): 165,2 (C-21), 150,8 (C-15), 138,1 (C-13), 135,0 (C-2),
134,0 (C-17), 130,8 (C-19), 129,3 (C-10), 125,1 (C-8), 123,1 (C-11), 122,4 (C-18), 120,2 (C-9),
119,3 (C-16), 113,4 (C-20), 112,5 (C-12), 110,8 (C-7), 70,8 (C-3), 41,3 (C-5), 37,3 (N-CH3),
20,7 (C-6).

Hop chat 3 (Schinifoline): Tinh thé mau tring; Pho khdi FAB-MS m/z: 258,1 [M + HJ",
Ph6 *H NMR (400 MHz, CDCls) & (ppm): 6,21 (1H, s, H-3), 8,43 (2H, dd, J = 8,0, 1,6 Hz, H-8),
7,36 (1H, brt, J = 8,0 Hz, H-6), 7,64 (1H, dt, J = 1,6, 8,0 Hz, H-7), 7,49 (1H, brd, J = 8,0 Hz, H-5),
2,69 (2H,t,J=7,6 Hz, H-1), 1,67 (2H, q, J = 7,6 Hz, H-2), 1,27-1,42 (8H, m, H-3'/H-4'/H-5'/H-6"),
0,88 (3H, t, J = 6,8 Hz, H-7"), 3,72 (3H, s, N-CH3); Ph6 3C NMR (100 MHz, CDCls) & (ppm):
154,9 (C-2), 111,3 (C-3), 178,0 (C-4), 126,8 (C-5), 123,4 (C-6), 132,2 (C-7), 115,5 (C-8), 142,1
(C-9), 126,7 (C-10), 34,9 (C-1"), 28,7 (C-2'), 29,4 (C-3"), 29,2 (C-4'), 31,8 (C-5'), 22,8 (C-6"),
14,2 (C-7"), 34,3 (N-CHa).

Hop chét 4 (Integrifoliodiol): Tinh thé hinh kim; Pho khdi FAB-MS m/z: 257,03 [M+ Na]*;
Ph6 'H NMR (400 MHz, CDCls) 4 (ppm): 64: 7,32 (2H, d, J = 8,4 Hz, H-2/H-6), 6,87 (2H, d,
J = 8,4 Hz, H-3/H-5), 6,55 (1H, brd, J = 16,0 Hz, H-7), 6,21 (1H, dt, J = 16,0, 6,0 Hz, H-8), 4,30
(2H, dd, J = 6,0, 1,2 Hz, H-9), 4,59 (2H, brd, J = 6,4 Hz, H-1"), 5,77 (1H, m, H-2"), 4,09 (2H, s,
H-4), 1,77 (3H, s, H-5"); Ph6 *C NMR (100 MHz, CDCls) & (ppm): 129,5 (C-1), 127,6 (C-2/C-6),
114,9 (C-3/C-5), 158,4 (C-4), 130,9 (C-7), 126,2 (C-8), 63,9 (C-9), 64,3 (C-1"), 119,7 (C-2),
140,1 (C-3), 67,8 (C-4'), 14,0 (C-5").

2.1.5. Thir hoat tinh sinh hec

Dong té bao ung thu v (MCF7) va té bao khang thuc ung thu vii (MCF/TAMR) dugc
cung cap boi ATCC (American Type Culture Collection, USA; https://www.atcc.org) va CLS
(Cell Lines Service GmbH, CHLB birc (https://clsgmbh.de), cac dong te bao duoc luu gii tai
Phong Sinh hoc thuc nghiém, Vién Hoa hoc cac hop chat thién nhién (Vién Han Iam Khoa hoc
Cong ngh¢ Viet Nam). MTT [3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromlde]
dugc Vién nghién cau Ung thur quoC gia My (NCI) danh gia 1a phuong phap quy chuan va hiéu
qua cho sang loc nhanh cac chat c6 hoat tinh gay doc hodc tc ché sy tang sinh té bao. Nguyén
tac cia phuong phap 1a gian tiép xac dinh hoat tinh cua chét thir qua kha nang tc ché enzyme
oxidoreductase phu thusc NAD(P)H cua té bao. Enzyme trong ti thé nay xuc tac phan ang khir

thudc nhuém tetrazolium MTT thaqh dang formazan khong hoa tan, c6 mau tim, qua do c6 thé
phan anh twong quan so lugng cac té bao dang phat trién khi do ¢ budc song A = 540/720 nm.

2.2. Két qua va thao luan

BN hop chét (1 - 4) dugc tinh sach tir cao chiét EtOAC cua qua cay T. ruticarpum nhu mo ta
& muc 2.1.4. Pho *H NMR cua hop chat 1 ¢6 mot van ti & truong yeu véi do chuyén dich héa hoc
69,67 ppm, duoc du doan 1a cia nhom N-H, tam proton thom vGi d6 chuyén dich hda hoc tir 7,17
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dén 8,34 ppm, ngoai ra con c6 hai nhdm -CHa- c6 d6 chuyén dich héa hoc ¢ 4,61 va 3,23 ppm.
Trén ph6 *C NMR cua hop chat 1 ¢6 18 nguyén tir carbon, trong d6 c6 mot nhom carbonyl &
161,6 ppm, 15 olefinic carbon va hai nhdm methylene. Qua phan tich phé NMR cua hop chat 1,
c6 thé du doan né chira khung indoloquinazoline alkaloid [8]. Ngoai ra, dit liéu phé NMR cua
hop chat 1 c6 su trung khép tét véi rutaecarpine [8], vi vay hop chat 1 dugc xac dinh 1a
rutaecarpine.

Hop chat 2 duoc tinh sach dudi dang bot mau vang. Phd NMR ciia né twong tu nhu phd
NMR cuaa hop chat s6 1, trir s xuét hién ciia thém mot van don ciia mot proton c6 do chuyén dich
hoa hoc & 6,06 ppm va mot van don ciia nhém N-CHz ¢ 2,80 ppm trong pho *H NMR. So sanh
phd NMR cua hop chit 2 vai evodiamine thay c6 su tring khép vi vay hop chat 2 duoc xéc dinh
I evodiamine [3, 8].
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Hinh 1. Cdu trdc cac hep chdt 1 - 4

Hop chat 3 ¢6 khdi lugng phan tir m/z 257 do ¢6 pic ion gia phan tir & m/z 258,1 [M+H]".
Phan tich pho 'H NMR cho thdy, hop chét 3 ¢6 bdn proton thom cong huong tir 7,36 dén 8,43
ppm trong d6 c6 hai proton c6 hinh dang van doi (doublet) va hai proton c6 hinh dang vén ba
(triplet) tir d6 goi ¥ 6 Mot nhan thom véi hai nhom thé & vi tri 1,2. Ngoai ra con ¢ mét van don
duoc du doan 1a proton lién két véi carbon lai hoa spZ Phd C NMR c6 17 nguyén tir carbon,
trong d6 c6 mot nhom ketone lién hop & 178,0 ppm. Sy tdn tai cia nhan quinolone alkaloid dwoc
xac dinh bang phd HMBC, trong do6 c6 cac tuong quan i) H-3 va C-2, C-4; ii) N-CHs va C-2, C-9;
iii) H-5, H-8 va C-4 (Hinh 2). Mach nhénh n-heptyl duoc gén véi nhan quinolone alkaloid tai vi
tri C-2 do c6 tuong tac xa gitra H-1", H-2" va C-2 trong phé HMBC (Hinh 2). Ngoai ra, dir liéu
phd cua hop chat 3 trang khop véi dir liéu phd cua hop chat schinifoline [9]. Do d6, hop chit 3
dugc xac dinh la schinifoline (Hinh 1).

Pho khdi cua hop chét 4 ¢6 pic ion gia phan tir & 257,03 [M + Na]*. Trén phé *H NMR cua
n6 c6 hai van doi véi cuong 6 2H ¢ 7,32 va 6,87 véi cling hang so tach J = 8,4 Hz, dong thoi
chiing c6 tuong tac véi nhau trong phd *H-'H COSY (Hinh 2) chimng to hop chat 4 c6 nhan thom
v6i hai nhoém thé ¢ vi tri para. Ngoai ra, trong phé 'H NMR cua 4 con c6 hai olefinic proton voi
d6 chuyén dich héa hoc ¢ 6,55 va 6,21 véi J 1on la 16 Hz, chung té hai proton ndy ¢6 cau hinh
trans. Pho *C NMR cuia 4 ¢6 14 nguyén tir carbon, trong d6 c6 ba nguyén tir carbon no lién két
Vvéi oxi ¢ 63,0, 64,3 va 67,8 ppm. Phan tich phd 'H-'H COSY (Hinh 2) thay c6 su ton tai cia goc
trans-3-hydroxy-1-propenyl, géc ndy gin véi nhan thom tai vi tri C-1 do co tuong tic xa
HMBC giita H-7 va C-6, H-2 va C-7 (Hinh 2). Nhanh con lai gép véi nhan thom ¢ vi tri C-4 1a
4-hydroxyprenyl do c6 cac tuong quan HMBC gitta H-2" va C-4, H-5" va C-2’, C-3°, C-4" (Hinh 2).
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Tir c4c phan tich trén cho thay hop chiat 4 1a integrifoliodiol [10]. Hop chét nay duoc tach ra tir
cdy Zanthoxylum integrifoliolum [10] va Hortia longifolia [11] cung thuéc ho Cam quyt
(Rutaceae).
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— HMBC
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Hinh 2. Phé HMBC (miii tén) va *H -*H COSY (nét dgm) ciia hop chat 3 va 4

Ba hop chat alkaloid (1 - 3) da dwoc thong béo c6 cac hoat tinh khang té bao ung thu t6t [12]
va hop chét 4 thé hién hoat tinh khang viém [13]. Ung thu va 14 cin bénh thuong gap va gay tu
vong nhiéu cho phu nit. Tamoxifen duoc st dung rong réi va cé hiéu qua trong diéu tri ung thu vi.
Tuy nhién, ngay ca khi str dung thudc nay trong vong 5 nam thi 1/3 sé bénh nhan s& tai phat
bénh sau 15 nim [14]. Do vay, viéc tim ra cac loai hoat chat mai c6 kha nang khang ung thu va
va khéang thudc ung thu v 1a viéc 1am can thiét. Vi vay, cac hop chat tinh sach tir cdy Thoi
chanh tring dwoc nghién ctu kha ning gay doc té bao trén hai dong té bao 1a ung thu va (MCF-7)
va khéang thudc ung thu via (MCE/TAMR). Két qua (Bang 1) cho thdy, hop chét rutaecarpine (1)
c6 kha ning tc ché sy phéat trién cua ca hai dong té bao MCF-7 va MCF/TAMR véi ICso lan
luot & 41,2 va 64,6 UM. Hop chét 2 va 4 chi c6 kha ning Gc ché té bao ung thu vi MCF-7 &
mirc d6 trung binh. Ngoai ra, hop chét 3 khdng c6 hoat tinh trén ca hai dong té bao ung thu thir
nghiém. Két qua nay da phan nao chiing t6 tac dung chira tri ung thu va trong mét s bai thude
dan gian c6 st dung duoc liéu Thdi chanh tring.

Bdng 1. Hoat tinh sic ché té bao ung thuw vii ciia cac hep chit 1 - 4

Hop chat Téac dung gy déc té bao (ICso, UM)
MCF7 MCF/TAMR
1 412+24 64,6 £ 3,1
2 353+1,7 > 100
3 > 100 > 100
4 55,3+2,8 > 100
Tamoxifen 11,9+0,5 15,7+0,4

3. Kétluan

Bon hop chat 1a rutaecarpine (1), evodiamine (2), schinifoline (3) va integrifoliodiol (4)
duoc tinh sach va xac dinh cau tric tir qua cdy Thdi chanh tring (Tetradium ruticarpum).
Trong do, hai alkaloid, rutaecarpine (1) va evodiamine (2) la cac thanh phan chinh, c6 tac dung
khang hai dong té bao ung thur vii (MCF-7) va khang thudc ung thur vii (MCF/TAMR), diéu nay
dd phan nao chung t6 tac dung chita trj ung thu va cua qua cdy Thoi chanh tring trong cac bai
thudc dan gian.

Loi cam on. Nhom tac gia xin guri 10i cam on sdu sac t6i Chuong trinh HO trg Can b tré cip Vién

Han 1am Khoa hoc va Cong nghé Viét Nam (ma sb dé tai: DPLTE00.04/19-20) d& hd tro kinh phi dé thuc
hién nghién ctu nay.

69



N. P. Hung, T. Q. Toan, N. A. Tuan, T.N. T. Vy, N. T. N. Yén, T. B. Cuong va b. N. Quang

TAI LIEU THAM KHAO

[1] T.G. Hartley, 1981. Tetradium ruticarpum (A. Juss.). Singapore, Vol. 34, 116.

[2] Z.Fang, Y. Tang,J. Ying, C. Tang, Q. Wang, 2020. Traditional Chinese medicine for anti-
Alzheimer's disease: Berberine and evodiamine from Evodia rutaecarpa. Chin. Med.,
Vol. 15, 82.

[3] J. Jiang, C. Hu, 2009. Evodiamine: a novel anti-cancer alkaloid from Evodia rutaecarpa.
Molecules, Vol. 14, pp. 1852-1859.

[4] Nguyén Tién Ban, Nguyén Qudc Binh, Vii Vin Can, Lé Mong Chan, Nguyén Ngoc Chinh,
Vil Van Diing, Nguyén Vin Du, Tran Dinh Pai, Nguyén Kim Pao, Nguyén Thi Do,
Nguyen Hiru Hién, Nguyén Pinh Hung, Duong Dirc Huyén, Nguyén bang Khoi, Nguyen
Khic Khéi, Tran Kim Lién, Vii Xuan Phuong, Hoang Thi San, Nguyén Vin Tap, Nguyén
Nghia Thin, 2000. Tén cdy rirng Viét Nam. Nha xuat ban Nong nghiép, trang 141.

[5] M. Li, C. Wang, 2020. Traditional uses, phytochemistry, pharmacology, pharmacokinetics
and toxicology of the fruit of Tetradium ruticarpum: A review. J. Ethnopharmacol., Vol.
263, 113231.

[6] A. Kato, H. Yasuko, H. Goto, J. Hollinshead, R.J. Nash, I. Adachi, 2009. Inhibitory effect
of rhetsinine isolated from Evodia rutaecarpa on aldose reductase activity. Phytomedicine,
Vol. 16, pp. 258-261.

[7] J.F. Liao, W.F. Chiou, Y.C. Shen, G.J. Wang, C.F. Chen, 2011. Anti-inflammatory and
anti-infectious effects of Evodia rutaecarpa (Wuzhuyu) and its major bioactive
components. Chin. Med., Vol. 14, 6.

[8] R.Liu, X. Chu, L. Kong, 2005. Preparative isolation and purification of alkaloids from the
Chinese medicinal herb Evodia rutaecarpa (Juss.) Benth by high-speed counter-current
chromatography. Journal of Chromatography A, Vol. 1074, pp. 139-144.

[9] zZ.L. Liu, S.S. Chu, G.H. Jiang, 2009. Feeding deterrents from Zanthoxylum
schinifolium against two stored-product insects. J. Agric. Food Chem., Vol. 57, pp. 10130-10133.

[10] M.J. Cheng, C.F. Lin, C.J. Wang, I.L. Tsai, I.S. Chen, 2007. Chemical constituents from
the root wood of Zanthoxylum integrifoliolum. Journal of the Chinese Chemical Society,
Vol. 54, pp. 779-783.

[11] D.P.K. Queiroz, A.G. Ferreira, A.S. Lima, E.S. Lima, 2013. Isolation and identification of

a-glucosidase, a-amylase and lipase inhibitors from Hortia longifolia. International
Journal of Pharmacy and Pharmaceutical Sciences, Vol. 5, pp. 336-339.

[12] K.M. Tian, J.J. Li, SW. Xu, 2019. Rutaecarpine: A promising cardiovascular protective
alkaloid from Evodia rutaecarpa (Wu Zhu Yu). Pharmacol. Res., Vol. 141, pp. 541-550.

[13] P.H. Nguyen, B.T. Zhao, O. Kim, J.H. Lee, J.S. Choi, B.S. Min, M.H. Woo, 2016. Anti-
inflammatory terpenylated coumarins from the leaves of Zanthoxylum schinifolium with o-
glucosidase inhibitory activity. J. Nat. Med., Vol. 70, pp. 276-281.

[14] Y. Zhu, Y. Liu, C. Zhang, J. Chu, Y. Wu, Y. Li,J. Liu, Q. Li, S. Li, Q. Shi, L. Jin, J.
Zhao, D. Yin, Sol Efroni,F. Su, H. Yao, E. Song, Q. Liu, 2018. Tamoxifen-resistant
breast cancer cells are resistant to DNA-damaging chemotherapy because of upregulated
BARD1 and BRCAL1. Nature Communications, Vol. 9, 1595.

70


https://www.ipni.org/a/4593-1

Hoat chdt ic ché té bao ung thir vii trong cdy Théi chanh trang (Tetradium ruticarpum)

ABSTRACT

Human breast cancer cell inhibitory constituents from Tetradium ruticarpum

Nguyen Phi Hung?, Tran Quoc Toan!, Nguyen Anh Tuan?2, Trinh Ngoc Thao Vy*,
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Three alkaloids (named rutaecarpine (1), evodiamine (2), schinifoline (3) and one phenylpropanoid,
integrifoliodiol (4)) have been isolated from the EtOAC extract of the fruits of Tetradium ruticarpum (A. Juss.)
T. G. Hartley collected in Lang Son province. Their structures have been identified by using 1D and 2D
NMR spectroscopies. All four compounds were tested for their cytotoxicity against the human breast
cancer cell line (MCF-7) and tamoxifen-resistant breast cancer cell line (MCF/TAMR). The results
showed that rutaecarpine (1) inhibited the growth of MCF7 and MCF/TAMR with its ICso values of 41.2
and 64.6 uM, respectively. In addition, compounds 1, 2, and 4 showed moderate activity toward
MCF-7 cell line.

Keywords: Tetradium ruticarpum, rutaecarpine, evodiamine, schinifoline, integrifoliodiol.
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