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Linh vue ky thuit dwoe dé cap

Giai phap hitu ich d& cap dén hop chit combretanone G c6 tac dung gdy doc 4u tring
giun dfia cho toxocara canis va té bao ung thur tlr cdy trim bau Combretum Quadrangulare Kurz.

Tinh trang k§ thuit cda gidi phap hitu ich

Cay Tram béu c6 tén khoa hoc 1& Combretum quadrangulare Kurz, phan bd & Nam
Trung b va mién Nam Viét Nam, ngoai ra cdy con moc & Campuchia, Lao, Thai Lan, Mianma
(D3 Tt Loi, Nhitng cdy thubc va vi thuc Viét Nam, NXB Y hoc, 2019). Trong dan gian, trdm
bau tir 14u d3 duoc dung nhu mdt dugc liéu. Nhéan dan mién Nam Viét Nam va Campuchia
thuong dung hat trdm bau nhu thubc tri giun dfia, dung phbi hop véi 14 mo tam thé Paederia
tomentosa.

Nam 1988, mot bao cdo nghién ctru cho thdy hat nghién cta trAm bau (Tiéng Thai goi
1a Sakea naa) c6 tac dung tay giun tron Neoascaris vitulorum trén nghé. Liéu ding 12 1 hat, 1/2
hat va 1/3 hat cho 1 kg thé trong, tuong tmg v6i 54, 27 va 18 mg/kg th8 trong. Két qua cho thiy
khong con tring ctia giun trong phén trong vong 1 -3 tuln sau khi ubng 1 lidu duy nhat. Nhém
nghién ctru ciing kiém tra doc tinh (bang dudng udng) ctia hat trdm bau khd & chudt thi nghiém,
két qua cho thy lidu 582 mg/kg va 1985 mg/kg khong c6 anh huéng dén strc khoe ctia chudt
va khong cé d4u hiéu ngd doc sau khi uéng 48 gid (Euswas P et al., Studies on anthelmintic
activity of Sakae Na (Combretum quadranulare Kurz) seeds on round worms of buffalo calves.
Dai hoc Kasetsart (Witthaya) 1988, 22:201-208).

Tir nidm 1998 dén ndm 2011, nhidu hop chit méi tir trdm bau duogc phat hién, trong d6
¢6 nhidu hoat chét ¢6 tac dung gy ddc té bao ung thu dai trang 26-L5 & chudt, ting cudng biéu
hién ctia thu thé chét 5 (DRS) va ¢6 1 hop chét c6 hoat tinh bai trir tinh khéng déi v6i phoi ti
kich hoat qua trinh chét cta t€ bao lién quan dén yéu t hoai tir khdi u (TRAIL) (Banskota AH
et al., Cytotoxic cycloartane-type triterpenes from Combretum quadrangulare. Bioorg Med
Chem Lett 1998, 8(24):3519-3524; Banskota AH et al., Thirteen novel cycloartane-type
triterpenes from Combretum quadrangulare. J Nat Prod 2000, 63(1):57-64; Banskota AH etal.,
Methyl quadrangularates A-D and related triterpenes from Combretum quadrangulare. Chem
Pharm Bull (Tokyo) 2000, 48(4):496-504; Toume K et al., Cycloartane triterpenes isolated from
Combretum quadrangulare in a screening program for death-receptor expression enhancing
activity. J Nat Prod 2011, 74(2):249-255).

Khao sat tong quan nim 2014 cho thay c6 97 hop chét dugc phat hién tir cay tram bau.
Trong d6, hau hét cac hop chét nay thudc nhoém triterpenoid va flavonoid véi hoat tinh sinh hoc
da dang gébm khang khun, khang vi rat HIV, gy doc té bao ung thu, bao vé gan (Roy R et al.,
Combretum quadrangulare (Combretaceae): Phytochemical Constituents and Biological
activity. Indo American Journal of Pharmaceutical Research 2014, 4(8):3416-3427).

Ban chit cia k¥ thuit giai phap hiru ich
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Giai phéap hitu ich d& cap dén hop chit Combretanone G, dugc phéan 1ap tir cay tram bau
Combretum quadrangulare Kurz ¢ cAu triic hoa hoc thé hién nhu sau:

M6 ta van tat hinh vé

FIG.1 14 cAu tric héa hoc cia hop chit Combretanone G tir 14 cdy trdm bau Combretum
quadrangulare Kurz.

Mo ta chi tiét giai phdp hiru ich

Theo FIG.1 giai phap hitu ich d& cap dén hop chét Combretanone G, dugc phan 1ap tir
cdy trAm bau Combretum quadrangulare Kurz c6 cAu triic héa hoc thé hién nhu sau:
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Theo d6, phuong phép c6 1ap hop chit Combretanone G tir 14 cdy trim bau bao gbém céc budc:

(1) L4 tram bau Combretum quadrangulare Kurz duogc phoi trong phong mat va lam
kho bang quat may.

(i) Latram bau kho (3,5 kg) duge nghién nho va chiét xuét vé6i 10 lit ethanol & 70
°C trong 8 gid:. Dich loc sau d6 dugc 6 quay 1am khd & didu kién 4p xut thap dé thu hdi cao
tho (118,4 g).

(iii) Cao thd sau d6 duoc phan doan bang céc dung moi n-hexan, n-hexan:ethyl
acetate (1:1), ethyl acetate va n-butanol. Cd quay c4c phén doan thu duoc twong ung cao H (6,1
g), cao HEA (54,5 g), cao EA (30,0 g) va cao Bu (12,0 2).

(iv) Cao HEA (54,5 g) duoc nap lén sdc ky cot silica gel str dung pha dong chira n-
hexan:ethyl acetate:acetone (5:1:1) thu dugc 14 phén doan (tir P1 dén P14), trong d6 P1 (2,95
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g), P2 (0,72 g), P3 (0,94 g), P4 (0,82 g), P5 (0,69 g), P6 (0,23 g), P7 (0,20 g), P8 (0,15 g), P9
(0,30 g), P10 (0,10 g), P12 (6,0 g), P13 (13,1 g) va P14 (20,1 g).

(v)  Phan doan P12 (6,0 g) tiép tuc dugc nap lén sic ky cot silica gel st dung pha
dong chira n-hexan:ethy! acetate:acetone (5:1:1) thu duoc 8 phéan doan gdbm T1 (1,3 g), T2 (0,2
g), T3 (0,3 ), T4 (1,0 g), T5 (1,2 ), T6 (0,3 g), T7 (0,12 g), T8 0,5 g).

(vi)  Phén doan T5 (1,2 g) tiép tuc dugc chay séc ky cot (CC) st dung hé dung moi
chira n-hexan:CHCls:ethyl acetate:acetone:nude (3:1:2:2:0,01) thu duoc cac phan doan T5.1
(130,0 mg), T5.2 (60,0 mg) va T5.3 (30,0 mg).

(vii) Phén doan T5.1 dugc chay lai bang sic ky cot (CC) nhu bude (v) thu duge hop
chit Combretanone G (4,7 mg).

Combretanone G duoc dung dé thi ngh1em hoat tinh gay doc dbi v6i Au tring giun diia
ch6 Toxocara canis va céc dong t& bao ung thu gdm HepG2 (t& bao ung gan), K562 (té bao ung
thu mau) va MCF7 (t& bao ung thu vr). Két qua thr nghiém cho thiy Combretanone G ¢6 hoat
tinh manh ddi v6i 4u tring T. canis so véi chét d6i ching Albendazole va Mebendazole (Bang
1) va c6 hoat tinh trung binh trén cdc dong té€ bao ung thur nay so voi chét d6i ching Doxorubicin
(Bang 2).

Bang 1. Hoat tinh khang ky sinh trang cua hop chit Combretanone G trén 4u tring 7. canis &

ngay 2 va ngay 4.
Do di dong twong quan (%)

. Ngay 2 Ngay 4

Hop chat \ . 8y . X . gy .
Nong d6 hop chat (pg/ml) Nong dd hop chat (pg/ml)
5 50 250 5 50 250
Albendazole 100,0 97,0 102,2 98,6 93,7 70,1

Mebendazole 99,6 100,0 100,4 99,3  100,0 100,0

Combretanone G 72,4 445 39,9 50,2 34,9 35,1

Bang 2. Gia tri ICso (ug/ml) ctia Combretanone G. S4 liéu thé hién gié tri trung binh + sai sb
chuén ctia thi nghiém duge thyuc hién 13p lai 3 lan.

Hop chat K562 HepG2 MCE-7
Combretanone G (1) 13,3+£1,1 - 20,0+ 0,4 65,8 +3,4
Doxorubicin 22+0.7 24+0.2 13.9+2.2

Vi du thwe hién sing ché
1. Phuong phép tach chiét hop chit Combretanone G

(i) Latram bau Combretum quadrangulare Kurz dugc phoi trong phong mat va lam
kho bang quat may.
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(i)  Létram biu kho (3,5 kg) duge nghidn nhé va chiét xuat véi 10 lit ethanol 6 70
°C trong 8 gid. Dich loc sau d6 dugc co quay lam kho & diéu kién 4p xuét thap dé thu hdi cao
th6 (118,4 g).

(iii) Cao thd sau d6 dugc phan doan bang céc dung moi n-hexan, n-hexan:ethyl
acetate (1:1), ethyl acetate va n-butanol. Cd quay céac phén doan thu duoc twong tng cao H (6,1
g), cao HEA (54,5 g), cao EA (30,0 g) va cao Bu (12,0 g).

(iv)  Cao HEA (54,5 g) dugc nap lén sdc ky cot silica gel sir dung pha dong chua n-
hexan:ethyl acetate:acetone (5:1:1) thu duoc 14 phéan doan (tir P1 dén P14), trong d6 P1 (2,95
g), P2 (0,72 g), P3 (0,94 g), P4 (0,82 g), P5 (0,69 g), P6 (0,23 g), P7 (0,20 g), P8 (0,15 g), P9
(0,30 g), P10 (0,10 g), P12 (6,0 g), P13 (13,1 g) va P14 (20,1 g).

(v)  Phan doan P12 (6,0 g) tiép tuc duoc nap 1én sic ky cot silica gel st dung pha
dong chira n-hexan:ethyl acetate:acetone (5:1:1) thu duoc 8 phan doan gém T1(1,3 g), T2 (0,2
g), T3 (0,3 g), T4 (1,0 g), T5 (1,2 g), T6 (0,3 g), T7 (0,12 g), T8 (0,5 2).

(vi)  Phén doan T5 (1,2 g) tiép tuc dugc chay sdc ky cot (CC) st dung hé dung moi
chira n-hexan:CHCls:ethyl acetate:acetone:nuée (3:1:2:2:0,01) thu duoc cac phén doan T5.1
(130,0 mg), T5.2 (60,0 mg) va T5.3 (30,0 mg).

(vii) Phan doan T5.1 duoc chay lai bang sic ky cot (CC) nhu bude (v) thu duge hop
chit Combretanone G (4,7 mg).

2. Dic diém va dit lidu phd ctia hop ch4t Combretanone G

Combretanone G 14 chit bot mau tréng v6 dinh hinh c6 phd 'HNMR (CDCl3, 500 MHz),

13C NMR (CDCls, 125 MHz) (Bang 3) va HRESIMS m/z: [M + Na]t 495.3439 tinh toan ly
thuyét cho C30H4804Na (caled. 495.3450).

Bang 3. Phd 'H NMR (CDCls, 500 MHz) va 3C NMR (CDCl3, 125 MHz) cua hop chét
Combretanone G.

Combretanone G (CDCls)
No.

OH oc
1 1,60m, 1.85 m 32,7

2,32 ddd (2.5,4.5,14.0)
2 2,70 td (6,5, 13,5) 37,2
3 215,9
4 49,8
5 1,90 m 46,8
6 1,15m, 1,73 m 31,3
7 3,65 ddd (10,5; 9,5; 4,0) 70,8
8 1,69 m 54,8
9 21,0
10 26,7
11 1,32m, 1,90 m 27,0
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12 1,64m,1,85m 33,0
13 46,1
14 48,6
15  1,49m, 1,60 m 37,4
16 1,37m,1,96m 28,4
17 1,68m 53,4
18 1,03s 17,6
19 0,56d (4,5 27,7
0,95 d (4,5)

20 1,72m 33,5
21 0,90d(6,5) 18,4
22 1,15m,1,66m 39,6
23 3.86ddd (10,5;9,0;2,0) 76,4
24 3,96d(8.5) 85,7
25 141,9
26 4,94 brs, 5,02 114,3
27 1,77s 17,6
28 1,05d(3,0) 22,3
29 1,10 20,8
30 094s 19,0

7-OH

23-OH

24-OH

3. Nghién ctru hoat tinh sinh hoc
a. Vat liéu va hoa chét

Moi truong DMEM va huyét thanh bao thai bo FBS duoc mua clia Biowest. Mo1 truong
RPMI 1640 dugc mua cua Sigma. Khéng sinh Penicillin dwoc mua ctiia Mekophar. Khéang sinh
Streptomycin duge mua cua Shandong Reyoung. MTT (3- (4, 5- dimethylthiazol - 2- yl) - 2,5
- diphenyl tetrazolium bromid) va DMSO (dimethyl sulfoxide) dugc mua cta Thermo Fisher.
Doxorubicin 2mg/ml (tén thuong mai Adrim) dwoc mua ctia Fresenius Kabi. Dodecyl Sulfate
Sodium (SDS), HCI, Albendazole va Mebendazole dugc mua cua Merck.

bia nhua nu01 t€ bao dugc mua cua Cormng May doc dia ELISA cua Sunrise. Ta cay
an toan sinh hoc cip 2 cua Labtech. Ta & 4m nudi té bao cia ESCO Té bao ung gan HepG2, té
bao ung thu mau K562 va té bao ung thu vi MCF7 dugc cung cAp boi Vién té bao gdc va Trung
tam Cong nghé sinh hoc TP. HCM. :

b. Phuong phap

Thir nghiém trc ché au trung T. canis
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Autring T canis duge chuan bi trong phong thi nghiém theo phwong phap duge mo ta
trong bai bdo khoa hoc dugc cong bd nim 2017 cta ching t6i (Nguyen HH. et al., The 33.1
kDa excretory/secretory protein produced by Toxocara canis larvae serves as a potential
common biomarker for serodiagnosis of toxocariasis in paratenic animals and human. Iran J
Parasitol. 12 (1), 69-82). Giun trudng thanh dugc thu nhén tir ché con. Bé thu trimg, giun duc
va cai duoc nudi trong dung dich PBS bd sung 1% huyét thanh nguoi va khang sinh penicillin
(100 U/ml) va streptomycin (100 pg/ml) & 37 °C, 5% CO, trong 7 ngay. Trung dugc thu bang
ly tAm va U trong dung dich PBS chira 1% formalin trong 30 ngay & nhiét do phong. Su hinh
thanh phdi dugc quan sat bing kinh hién vi dao nguoc. Dé lam nd, trimg duge u trong dung
dich NaClO 6% trong 5 phut & nhiét do phong varira 3 14n v6i dung dich PBS v0 tring. Trung
sau d6 dwoc 1 véi dung dich Hank’s balance saline pH 2.0 trong 30 phut. Trimg duoc tiép tuc
rita va i trong moi truong DMEM khong huyét thanh, bd sung khang sinh pemcllhn (100 U/ml)
va streptomycm (100 ug/ml) & 37 °C, 5% CO». Tring nd trong vong 3 ngay. Au tring dugce thu
nhén bang ly tim va 4u tring sbng duoge loc bang rdy 40 pm trong moi truong DMEM.
Combretanone G duogc hoa trong DMSO & nong do 10 mg/rnl va sau d6 duge bd sung vao cac
giéng nudi cly chira mdi truong DMEM d2 dat ndng d6 cudila 5 pg/ml, 50 pg/ml va 250 ug/rnl
Albendazole va Mebendazole dugc pha trong DMSO va dugc dung lam chimg duong & ndng
do6 twong duong VOl Combretanone G. DMSO duogc dung lam d6i chimg dung mdi hoa tan. Su
chuyén dong cua 4u tring dugc quan sat va danh gia ¢ ngay 2 va 4 sau khi tiép xtc véi céc hop
chét. Thi nghiém duoc thyc hién lap lai 3 14n. Chi sb di dong (Mobility Index — MI) va do di
dong twong quan (Relative Mobility — RM) duoc tinh dwa vao tidu chi & Bang 4 va bang cong
thire (1) va (2) nhu sau:

Bang 4. Tiéu chi danh gia hoat tinh tc ché 4u tring T canis ciia Combretanone G.

Trang théi cta 4u tring Diém (n)
Di dong binh thuong, toan than 3
Di dong chi 1 phan co thé 2
BAt dong (chua chét) 1
Chét 0

MI = >'n Nn/Y Nn, trong d6 Nn la s6 Au tring c6 diém twong ung lan (1).
RM = MImaw/MIgéi chmg * 100 (2).
Nudi cdy 1é bao ung thu

Céc dong té bao ung thu gan HepG2 va ung thu vit MCF-7 dugc nudi cdy véi mat do
ban dau 1 10* té bao/ml trong mdi trudng nudi céy DMEM duoc b sung 10% FBS, penicillin
(100 IU/ml) va streptomycin (100 pg/ml). Dong té bao ung thu rnau dong lympho K562 duoc
nudi ciy & mat dd ban dAu 12 10* té bao/ml trong mdi trudng nudi ciy RPMI 1640 duge bd sung
10% FBS, penicillin (100 IU/ml) va streptomycin (100 pg/ml). Té bao dugc nudi trong th Am
& 37°C va 5% COa.
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Thir nghiém MTT ddnh gid hoat tinh gdy doc 1é bao ung thie ciia Combretanone G

Nguyén tic: hop chat MTT tham gia phan (mg oxy hod khtr véi ti thé cta t€ bao va tao
thanh céc formazan dang tinh thé. C6 thé ding mot sé dung dich khac nhau d vira pha huy
mang t& bao va hoa tan céc tinh thé formazan, sau d6 do do hip thu quang hoc cia céc dung
dich nay & buée séng 595 nm. Phuong phép thir nghiém nay danh gia strc sdng cua té bao thong
qua hoat dong hé hip cia ching.

Combretanone G duoc pha trong dung méi DMSO & ndéng d6 10 mg/ml. Dung dich
chtra Combretanone G nay va dung dich Doxorubicin (chét dbi chimg dwong, 2mg/ml) dugc
ding d& pha v6i moi truong nudi cdy DMEM hodic RPMI 1640 sao cho ndng dd cudi dat 100;
50; 25; 12,5; 6,25; 3,125 va 0 pg/ml.

Sau 24 gid nudi cy (d6i vé6i t& bao HepG2) va 48 gidr nudi cdy (d6i véi té bao K562 va
MCF7), méi truong nudi té bao duoc loai bé va thay thé bang 100 pl moi trudng nudi chy moi
chtra ndng d6 khéac nhau cia Combretanone G va Doxorubicin dugc néu trén. U té bao trong ta
4m & 37°C va 5% COs trong 72 gid. Thém 10 pl MTT (5 mg/ml) vao mdi giéng nudi té bao.
Tiép tuc @ té bao trong ti &m & 37°C va 5% CO; trong 3,5 gid. Thém 70 pl dung dich ly giai té
bao (chira 10% SDS va 0,01 M HCI) vao mdi giéng va 1 té bao trong tii 4&m & 37°C va 5% CO2
trong 16 gio. Po d6 hip thu quang hoc & budc séng 595 nm. V& b thi thé hién phéan tram sb
bao chét bang phin mém Prism v5.0. Ty 1& té bao chét dugc tinh theo cong thiic sau:

I (%) =100 - 100*(A595nm mau - A3595nm nén)/(A595nm DMSO - A595nm nén)
Trong do6:
I (%): phin trim té bao chét.
As95nm mau: gia tri mat do quang ¢ budce séong 595 nm cua té bao da duoc thir nghiém véi
Combretanone G hoéc Doxorubicin.
As95nm nén: 14 tri mét d6 quang & budce soéng 595 nm cua d6i chimg tréng.
As9snm DMso: gid tri mat d§ quang ¢ budc séng 595 nm cua t& bao nudi trong mdi trudng
nudi cdy chira DMSO (& ndng d6 twong ting véi cac giéng chtra miu thir nghiém).

Gi4 tri ICso dugc tinh bing phuong phap db thi, gia tri duoc thé hién 1 gié tri trung binh
kém theo d6 léch chudn. Phuong phép théng ké duoc str dung 1a Unpaired T-test with Welch’s
correction. S liéu coi 1a ¢ ¥ nghia théng ké khi p < 0,05.

c. Phan tich két qua

Két qua thir nghiém cho thiy Combretanone G c¢6 hoat tinh manh so véi chit dbi chimg
Albendazole va Mebendazole d6i véi 4u tring T. canis thong qua chi s6 RM (Béang 1) va ¢6
hoat tinh trung binh so v&i chit dbi chimg Doxorubicin trén trén ba dong té€ bao ung thu gdm
té bao ung gan HepG2, té bao ung thu mau K562 va t€ bao ung thu vii MCF7 (Bang 2).

Nhing loi ich c6 thé dat dwoc cia giai phap hitu ich
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Combretanone G 1a mot hop chit méi duge phat hién va cd 1ap 1an dau tlen tir 14 cay
tram bau Combretum quadrangulare Kurz. Chét nay c6 hoat tinh gay doc dbi voi du tring giun
diia ché Toxocara canis va cac dong té bao ung thu gbm HepG2 (t& bao ung gan), K562 (t& bao
ung thu mau) va MCF7 (té bao ung thu vi1) va cAn dugc tiép tuc nghién ctru hoat tinh sinh hoc
dé tng dung 1am san pham ding trong didu tri hodc hd tro diéu tri bénh nhiém ky sinh trung
Toxocara spp. va ung thu.
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YEU CAU BAO HQ

1. Hop chét Combretanone G cb lap tur 14 cay trAm bau (Combretum quadrangulare Kurz) co
tac dung gay doc a 4u tring giun diia ché toxocara canis va té bao ung thu, c6 c4u tao hoa hoc

thé hién nhu sau:
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