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XAY DUNG PHUONG PHAP SANG LOC NHANH CAC CHAT KHANG KHUAN
TU THUC VAT CO TAC DUNG LEN MANG TE BAO

Hudéng nghién ctu va st dung cac chit cé
nguon goc tu nhién dé ing dung trong y, duoc
hoc gan day dang thu hidt su quan tam cta nhiéu
nha nghién cttu. V6i viéc phat hién va ting dung
hang loat nhitng chat duoc pham c6 ngudn goc tu
nhién nhu nhiing chét khdng sinh, khang khuén,
chat chong ung thu hay chat chong dao thai mién
dich... huéng nghién cttu nay dang md ra nhiing
trién vong to 16n. Véan dé méu chét trong viéc
phét hién nhiing chit c6 hoat tinh sinh hoc méi 1a
c6 dugc ky thuat sang loc thich hgp dé c6 thé
sang loc nhanh, hiéu qua nhiing chat can quan
tam tir nhiéu nguén nguyén liéu khac nhau. Gan
day, nhom nghién ctu ctia Katz va cs. [4] da phat
trién mot k§ thuat méi dé sang loc cic duoc
phdm quan tam thong qua viéc xem xét kha nang
tuong tic cua cdc chat nay véi 16p lipit nhan tao
c6 thanh phan céu tao giong véi 16p lipit cta
mang t€ bao. Mot uu diém ndi bat clia k§ thuat
nay 1a phan tng dugc thuc hién trén ban nhua
ELISA nén c6 thé tién hanh phéan ting déng thoi
v6i nhi€u chat khac nhau. Day ciing 1a uu thé dac
biét dé c6 thé phat trién thanh hé thong sang loc
tu dong HTS (high throughput screening). Do cac
peptide khang khuin (AMPs) mang nhém chiic
tich dién duong, c6 kha nang lién két véi céac
nhom chic tich dién am trong cdc phan ti
phospholipit trén mang t& bao, nén nhém nghién
ctu cua Lo’pez-Garci’a va cong su [8] cling da su
dung ky thuat nay dé sang loc cdc AMPs tich
dién duong tir thu vién peptide téng hgp. Cho dén
nay, chua cé tic gia nao st dung phuong phap
nay dé sang loc AMPs tu nhién tir nguén nguyén
liéu tho nhu trong cdc mau dich chiét. Dya trén
ky thuat da dugc Kolusheva va cs., [5, 6] mo ta,
chiing toi di ti€n hanh ché tao 16p lipit kép nhan
tao, danh gia tdc dung cua mot s6 hoat chét thuoc
v6i dung dich chdt mang tao dugc va bude dau st
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dung mo hinh nay dé sang loc chat khdng khuén,
trong d6 c6 caic AMPs tir mot s6 dich chiét thuc
vat ho Dau hoang dai. Nghién ctu nay s€ 1a co s&
dé ching toi st dung mo hinh lipit kép nhan tao
cho viéc sang loc nhiing chat ¢ tiém nang dng
dung trong y hoc tir nhitng nguén nguyén liéu
sinh hoc ctia Viét Nam trong tuong lai.

II. PHUONG PHAP NGHIEN CUU

1. Vatliéu

Hod chat polydiacetylene (PDA) dugc mua
tr hang GFS Chemicals (Powell, OH, USA).
dimystoylphosphatidylcholine (DMPC) va cac
hod chat con lai dugc mua tir hang Sigma. Cac
mau hat dau hoang dai dugc suu tam tai trung
tam giéng cay trong, Vién Khoa hoc Ky thuat
Lam nghiép va tai cho Mo, Ha Noi, bao gom:
thao quyét minh - Cassia tora L., keo dau -
Leucaena leucocephala (Lam) De Wit, cu dau -
Pachyrrhizus erosus (L.) Vrb., b6 két -Gleditsia
fera (Lour.) Merr, dién thanh - Sesbania sesban
(L.) Merr., keo tai tuong - Acacia mangium, keo
- Acacia difficilis, me - Taramindus indica L..

2. Phuong phap

- Chudn bi dich chiét ciia cdc mdu thuc vat:
hat dau duogc nghién min va loai chét béo bing
diethyl ether sau d6 chiét trong dém Tris - HCI
20 mM pH 7,0 theo ty 1¢ 1 g mau kho: 9 ml
dung dich dém. Dich chiét dugc khudy lién tuc
trong 3 gio va sau dé duogc ly tam véi toc do
12.000 g trong 30 phiit & 4°C. Dich trong thu sau
khi ly tam dugc dung truc ti€p dé xac dinh gid
tri % CR.

- Ché tao dung dich lipit kép nhdn tao
(LBM): Dung dich lipit kép nhan tao (lipit



bilayer model) goi tit 14 LBM hay cdn goi 1a
dung dich chat mang (vesicle solution) dugc ch&
tao tir cac thanh phan phospholipit 1a DMPC va
PDA. Dung dich dugc chuin bi biang cich hoa
tan cdc thanh phan nay trong chloroform/
ethanol (theo ti 1& 1: 1) va dugc polymer hod
béng tia cuc tim dudi dén tlir ngoai c6 cudng do
dnh séng 250 mW/cm’, hé chiéu tia tr ngoai
model F300S cta hang FUSION UV (Hoa Ky)
tai budc séng 254 nm trong 30-40 giay dé tao
thanh dung dich chat mang c6 mau xanh dam.

- Do tuong tdc cia chdt mang va chdt
nghién ciru: cic miu duoc chudn bi bing cich
thém cédc dung dich nghién cttu vao dung dich
chat mang c6 nong do lipit téng s6 1a 0,5 mM
trong 25 mM Tris-base pH 8,0. Viéc do quang
phé duoc thuc hién & 27°C va duge lap lai 3 1an
cho méi mot miu doc trén mdy doc ELISA
dung cho loai ban nhua 96 giéng (Biorad, My).
Gi4 tri chuyén d6i mau (colormetric response)
tir mau xanh (640 nm) sang mau dé (500 nm)
cta dung dich chit mang duoc goi la %CR dugc
dinh nghia nhu sau:

%CR = [PB, - PB,) / PB,] x 100

trong d6: PB = A, ./(Am + Ag); A. 1a s6
doc hap thu tai budec s6ng 640 nm (xanh) va 500
nm (do); PB,. 1a ti s6 s6 doc hdp thu xanh/d6
cta mau doi ching; PB,. 1a gia tri cia dung dich
mang sau khi thém chat nghién ciu.

- Xdc dinh ham luong protein: ham lugng
protein trong mau nghién cttu dugc xdc dinh
theo phuong phdp cta Lowry st dung albumin
huyét thanh bo lam chat chudn [7].

M. KET QUA VA THAO LUAN

1. Panh gia tac dung cua mét s6 hoat chat
thuoc lén 16p lipit kép nhan tao

L6p lipit la thanh phan ciu tao co ban cta
mang t€ bao, vi thé, viéc nghién ciiu tic dung
clia mot chit quan tam lén mang c6 thé thuc
hién dugc thong qua viéc theo doi tic dung cta
chiing 1én 16p lipit nay. Nguyén tac clia phuong
phap LBM la: cdc nhém chuc tich dién duong
trén bé mat cua chat nghién ctu nhu cic AMPs
s€ tuong tdc véi cdc nhém chic tich dién am
trong phan tlt phospholipit, dan dén su thay doi
cau hinh clia mang. Su thay déi ndy dugc phan
dnh thong qua su bién d6i mau sic cua dung

dich. Céc thi nghiém cta Katz va cs. da sir dung
DMPC va PDA dé ché tao LBM vi ching c6 ciu
tao gan giong vdi lipit ciia mang t€ bao. Nhom
nghién citu di ching minh rang hé thong
DMPC/PDA d6ng vai tro nhu chét chi thi thong
qua nhitng tin hiéu thay d6i mau sic, tir mau
xanh sang mau dé khi c6 su tuong tac cluia cac
chat nghién ctu khac nhau véi hé thong nay. Su
chuyén mau dugc bat dau khi ¢6 su lién két cia
chat nghién cttu & bé mat LBM, hay khi céac chat
nay di qua LBM. Cac phan tir khong lién két véi
LBM sé& khong gy ra su thay d6i mau cua dung
dich. Vi thé€, dung dich LBM van giv mau xanh
ban dau. Nhin chung, nhiing chét thuoc nhém
tuong tic v6i bé mat LBM s€ tao thanh san
phdm ¢6 mau tim do hay do ¢ néng do thap va
¢6 mau dé cuc dai & nong do cao hon. Nhiing
chat di qua dugc LBM s& cho san phdm phan
ting ¢6 mau, bién d6i tir mau xanh/tim d6/do6 ¢ 3
nong do kiém tra tang dan. Nhitng chét khong
c6 tdc dung 1én LBM s& cho san pham phan ting
c6 mau sic khong thay d6i mau (xanh/
xanh/xanh hay xanh/xanh/tim d6) (hinh 1).

B CaCl,
PPBE s
@RR. sz
%8 $-3
T B S-4
o ol bC-B
8 PC-E

R1 R2 R3 DC

Hinh 1. Su chuyén mau ctia dung dich LBM
sau khi tuong tac véi chét nghién ctu
DC. do6i ching; R. phan tng 1ap lai; S. mau
nghién cttu; B. buffer; E. ethanol.

Pé kiém tra xem dung dich LBM ma chiing
toi ch€ tao dugc c6 kha nang tuong tic véi cac
chat khac nhau hay khong chiing t6i da st dung
cdc hoat chat thudc, bao gém ca chat c6 va
khong c6 tic dong 1én mang t€ bao da dugc cic
tai liéu truéc day cong bo [7]. Doi véi mot s6
chit vo co chita cic cation c6 tic dong 1én
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mang, nhu cac mudi CaCl,, KCl, NaCl, MgCl,
hay chat hoat dong bé mat sodium dodecyl
sulphate (SDS) & nong do 1 mM, déu cho gi4 tri
%CR kha cao (nam trong khodang tir 40 dén 55)
(Hinh 2). Vi thé nhiing chat nay dugc chiing toi
stt dung nhu 13 nhiing chat chuén trong cdc thi
nghiém vé sau. NaF Ia tdc nhan chdng sau ring
c6 hiéu qua nhat hién nay do c¢6 kha nang tac
dong manh 1én mang t€ bao nén ciing cho két
qua duong tinh véi dung dich LBM (%CR =
26,8). Mot diéu thd vi 1a 8-hydroxyquinoline
(8HQ), mot chdt khdng nam va khang khuén
manh do cé kha nang sinh cdc goc oxi hoat
dong nhu O, hay H,O, (gay t6n thuong oxi hod
t€ bao manh [9]), lai khong tuong tic v6i dung
dich LBM. Diéu d6 ching to chat nay khong cé
co ch€ tic dung lén mang. Day 12 mot bang
chiing nita dé khéng dinh co ché tic dung cla
8HQ 1a gay t6n thuong oxi hod lén t€ bao.
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KCl NaCl CaGl MgCh SDS NaF 8HQ
Hinh 2. Gi4 tri %CR ctia mot s6 chat ¢6 kha
nang tac dong lén mang t€ bao ¢ nong do 1 mM

Ky hiéu (I) trong d6 thi chi gid tri SD v6in =3
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Hinh 3. Gi4 tri %CR ctia mot s6 hoat chat thuéc
6 noéng do 1 mM

1. metohexal; 2. seduxen; 3. ibuprofen; 4.
indomethacin; 5. amoxicillin; 6. becberin; 7.
paoparolen; 8. cephalicine; 9. amitryptyline; 10.
coumarine; 11. dich chi€t mang cut (0,1 mg
polyphenol/ml); 12. CaCl,. Ky hiéu (I) trong do
thi chi gid tri SD véi n = 3.
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K&t qua nghién citu tac dung ctia moét s6 hoat
chat thuoc 1én dung dich LBM thong qua viéc
xdc dinh gid tri %CR dugc trinh bay & hinh 3.
Trong thi nghiém nay, mot s6 hoat chat thudc
nhu metohexal, becberin va coumarine (& nong
do 1 mM) c6 gia tri %CR nam trong khoang 45-
55, tuong duong vé6i dung dich chat chuén CaCl,
(6 nong do 1 mM). Cac hoat chat con lai ¢c6 %CR
thap hon tuong tu nhu két qua ctia Katz va cs. [3,
4] da cong bo. Dich chiét mang cut (Garcinia
mangostana L.) dd dugc Nguyén Thi Mai
Phuong va cs. [10] phat hién thdy c6 kha nang
khéng vi khuén sau rang S. mutans cao lai tuong
tac yéu v6i LBM (%CR = 8§,3).

Mot s6 dich mau protein tho nhu noc rin
hay noc bo cap da tinh sach mot phin bang sic
ky 1ong cao ap (HPLC) c¢6 gia tri %CR thap hon
ddng ké so v6i mau doi ching CaCl, ImM
(%CR = 33,4) (hinh 4). Trong s6 cac dich
protein nay, gid tri %CR cuta dich noc bo cap
tho 1a 32,8, cao gan tuong duong voi %CR cua
CaCl, ImM. Diéu nay c6 thé do noc bo cap tho
chtta nhiéu AMPs c6 tic dong lén cédc kénh ion
trén mang t€ bao nhu di dugc phat hién trong
mot sO nghién ctu trudc day. Cac nghién ctiu
ctia Lo’pez-Garci’a va cs. [8] ciing nhu ctia mot
vai tdc gia khac, chi stt dung LBM dé sang loc
cac AMPs tir thu vién peptide téng hop sén cé.
bPay Ia lan dau tién ching toi thr nghiém mo
hinh nay trén dung dich protein chua tinh sach.
Diéu thu vi 1a LBM da phan tng kha tot véi cac
dung dich nghién ctu mac du do nhay c6 thap
hon. Tuy nhién, véi nhitng mau protein chda
nhiéu séic t6 hay c6 ham luong lipit cao, phuong
phép nay chi sit dung dugc khi da ti€n hanh loai
mot phan chédt béo hay sic t6 ra khoi mau
nghién ctu.

Nhu vay, ching toi da xay dung duoc
phuong phép LBM dé str dung cho viéc danh gia
tuong tac clia cac chit tac dong 1én mang, bao
goém ca cic AMPs tir dich protein tho nhu noc
bo cap hay noc ran. Phuong phédp nay c6 do
nhay tuong duong véGi phuong phdp cua tic gia
trude day da cong bs cho nhiing hoat chat thudce
[3] va c6 do nhay tuong doi cao (mic pM) doi
v6i dich chiét protein tho. Két qua nay la co s&
dé ching t6i manh dan dp dung phuong phdp
LBM cho viéc sang loc so cdp cic AMPs tu
nhién trong cdc dich chiét tho tir nhiéu nguén
nguyén liéu khac nhau.



2. Sang loc nhanh nhiing thuc vat ho dau
hoang dai c6 chita AMPs str dung phuong
phap LBM
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Hinh 4. Gi4 tri %CR ctia mot s6 dich chiét
protein (1mg protein/ml)
1. Noc bo cap; 2. Noc ran; 3, 4, 5. Phan doan
tinh sach noc bo cap qua c6t HPLC; 6. CaCl,
(ImM). Ky hiéu (I) trong d6 thi chi gia tri SD
v6in=3.
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Hinh 5. Gi4 tri %CR cua mot sd dich chiét (1
mg protein/ml) thuc vat ho dau trong &
Viét Nam
1. Dich chiét hat cai (Brassica juncea L.); 2. Keo tai
tugng Acacia mangium; 3. Dien thanh - Sesbania
sesban (L.) Merr. 4. Cu dau - Pachyrrhizus erosus
(L.) Vrb., 5. Me - Taramindus indica L.; 6. Keo
dau - Leucaena leucocephala (Lam) De Wit
7. Keo Acacia difficilis; 8. B6 két - Gleditsia fera
(Lour.) Merr, 9. Thao quyét minh - Cassia tora L.;
10. CaCl, (1 mM). Ky hiéu (I) trong do thi chi gia

tri SD v6in =3.

Céc nghién ctu truée day cho thdy: hat cua
cac cay ho dau c6 chira nhiéu protein khang
khudn nhu cic chitinase, [3-1,3-glucanases, cac
chat kim ham proteinase va cic protein bat hoat
ribosome (RIP) [2, 11, 12]. Hang loat céc cong
b6 gan day da phat hién duoc hat ctia céc cay ho
dau nhu Phaseolus vulgaris L. hay Phaseolus

lunatus L c6 chia nhiing AMPs méi, cé hoat
tinh khang nam va t€ bao ung thu [13, 14]. Day
dugc xem la nhitng ho protein bao vé méi. Véi
muc dich tim ki€ém cdc AMPs tu nhién mdi,
ching tdi da chon nhiing thuc vat ho dau hoang
dai va st dung phuong phap LBM ma ching toi
xay dung duoc, dé sang loc so cap céc doi tugng
chita AMPs. Trong thi nghiém nay, dich chiét
hat cai (Brassica juncea L.) dugc st dung nhu
mau doi ching, vi day la doi tuong dugc phat
hién c6 ham lugng AMPs kha cao. Két qua thu
dugc cho thdy & cung nong do protein, trong s&
9 dich chiét thuc vat dugc nghién ciiu, dich chiét
hat cai va thao quyét minh (TQM), 1a mot thuc
vat ho dau, c6 gia tri %CR cao hon so v&i cic
dich chiét con lai (%CR = 15,0 va 16,8, theo thit
tu) (hinh 5). Diéu nay goi y rang trong dich
chiét hat cai va TQM c6 chita AMPs. Déi véi
hat TQM, cac nghién ctiu cong bo trude day méi
chi phat hién thdy doi tuong nay cé chia
antraglucozit, mot glucozit cé tic dung khang
khuan. Cho dén nay chua c6 cong trinh nao dé
cap dén cic AMPs & thuc vat nay. Két qua
nghién ctu cua ching to6i v6i dich chiét hat
TQM, goi y ring trong d6i tugng nay c6 thé
chita AMPs méi. Day 1a van dé rdt thd vi, can
phai ti€p tuc lam sang to.

sinh hoc cua dich

3. Panh gia tac dung
chiét TQM

Hinh 6. Anh hudng ctia dich chiét thao quyét
minh (Cassia tora L.) 1én su phét trién clia
vi khudn Streptococcus mutans

A. Do6i ching; B. dich chiét 0,87 mg protein/ml;
C. dich chiét 1,73 mg protein/ml.

Trén co s& phat hién thdy dich chiét TQM
c6 thé chita AMPs méi, chiing toi da kiém tra
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thém tac dung sinh hoc cta dich chiét nay thong
qua viéc kiém tra hoat tinh khdng khuén cla
dich chiét tir d6i tuong nay lén sy sinh trudng
cua vi khuén gay sau rang Streptococcus mutans
va ndm gay bénh thuc vat Fusarium oxysporum.
S6 liéu thu dugc cho thay dich chiét thao quyét
minh c6 kha nang tc ch€ su sinh trudng cta vi
khuén S. mutans & néng do protein 1a 1,7 mg/ml
(hinh 6) nhung khong c6 kha nang khang nim
F. oxysporum (hinh 7) nhu mot s6 AMPs khac
da duoc tim thdy truéc day [13, 14]. Viéc tinh
sach va tdc dung sinh hoc cta ciac chit khang
khuin trong dich chiét thdo quyét minh dang
duoc tién hanh dé lam sang to co ché tac dung
cling nhu ban chét cta nhitng chat khang khuén
c6 trong thuc vat ho dau nay.

Hinh 7. Anh hudng cta dich chiét thao quyét
minh (Cassia tora L.) 1én su sinh trudng clia
ndm gay bénh thuc vat Fusarium oxysporum

A. Do6i chiing; B. dich chiét 0,87 mg protein/ml;
C. dich chiét 1,73 mg protein/ml.

IV. KET LUAN

ba xay dung dugc phuong phdp mang lipit
kép va c6 thé str dung phuong phdp nay dé sang
loc so cép nhitng chat khdang khuan c6 tic dong
1én mang t€ bao dac biét 1a cac peptide tich dién
duong tir nhi€u nguén nguyén liéu sinh hoc
khéc nhau.
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Loi cam on: Cic tic gia xin bay to 16i cam on
siu sic dén gido su Raz Jelinek, Pai hoc Ben
Gurion, Beersheva, Israel va cac cs. clia 6ng da
gitp d6 v€ hod chét cho nghién cttu nay. Cong
trinh dugc hoan thanh véi su tai trg kinh phi cta
Vién Cong nghé Sinh hoc (tai khod 2006) va
chuong trinh nghién cdu co ban trong linh vuc
Khoa hoc va Su séng giai doan 2006-2009.

TAI LIEU THAM KHAO

1. Do Tat Loi, 1986: Nhiing cay thudc va vi
thuéc Viét Nam. Nxb. Khoa hoc va Ky
thuat Ha Noi.

2. Hancock R. E. W., Chapple D. S., 1999:
Antimicrob. Agent Chermother., 43(6):
1317-1323.

3. Katz M. et al., 2006: Pharmaceutical Res.,
23: 580-588.

4. Katz M. et al., 2003: Biochem. J., 375:
405-413.

5. Kolusheva S. et al., 2000: Nat. Biotechnol.,
18: 225-227.

6. Kolusheva S. et al., 2000: Biochemistry,
39: 15851-15859.

7. Lowry O. H., 1951: J. Biol. Chem., 193:
265-275.

8. LoUpez-Garcilla B. et al., 2002: Appl.
Environ. Microbiol., 68(5): 2453-2460.

9. Nguyén Thi Mai Phuong va cs., 2003: Tap
chi Di truyén hoc va Ung dung, 2: 18-23.

10. Nguyén Thi Mai Phuong va cs., 2004: Tap
chi Dugc hoc, 44: 18-21.

11. Ringsdorf H. et al., 1988: Angew. Chem.
Int. Ed. Eng., 127: 113-158.

12. Vigers A. J. et al., 1991: Mol Plan Microbe
Interact., 4(4): 315-323.

13. Wong J. H., Ng. T. B., 2005: Peptides, 26:
2086-2092.

14. Xia L., Ng T. B., 2005: Peptides, 26: 2397-
2403.



ADAPTATION OF THE VESICLE ASSAY FOR RAPID SCREENING OF THE
MEMBRANE INTERACTING COMPOUNDS FROM PLANTS

NGUYEN THI MAI PHUONG, TRINH ANH TRUC

SUMMARY

A key problem in identifying drug candidates from biological materials is a rapid and effective screening
method. The goal of this work is to adapt and demonstrate that the artificial lipit bilayer model can be used as
a simple colorimetric assay for rapid screening of pharmaceutical compounds, especially cationic
antimicrobial peptides (AMPs) from the crude extracts of biological materials, that can interact with artificial
lipit barriers. The obtained data showed that the model worked well for the evaluation of drug penetration
across the lipit barrier made from a vesicles solution containing phospholipits dimystoylphosphatidylcholine
(DMPC) and polydiacetylene (PDA), as well as mechanism of the drug action. Moreover, the system could be
used for rapid screening of AMPs from different genetic resources such as plants, microorganisms, animal
tissues. The different colorimetric response (CR) of the compounds to the vesicle solution was estimated by
%CR value, which was calculated based on the ratio of absorbance of the indicator at the wavelength 640 nm
(blue color) and 500 nm (red color). Among 9 plant crude extracts in 20 mM Tris - HCl pH 7.0 were
examined, including Brassica juncea L. (as a positive control); Acacia mangium; Sesbania sesban (L.) Merr.;
Pachyrrhizus erosus (L.) Vrb.; Taramindus indica L; Leucaena leucocephala (Lam) De Wit 3; Acacia
difficilis; Gleditsia fera (Lour.) Merr; Cassia tora L., the extracts of Brassica juncea L. and Cassia tora L
exhibited the highest values of %CR compared to the other samples suggesting that they are containing
membrane interacting compounds, probably AMPs. The antifungal/antimicrobial activity of Cassia tora L
extract was also determined in terms of the growth inhibition of the plant fungus Fusarium oxysporum and the
dental caries bacterium Streptococcus mutans. The preliminary results showed that the extract at protein
concentration of 1.7 mg/ml did not inhibit the growth of Fusarium oxysporum but inhibited the growth of
dental caries bacterium Streptococcus mutans. Further work is going on to characterize the antimicrobial
agents in this plant.

Ngay nhdn bai: 5-1-2007
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