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Tém tit: Thy thé ¢ hé than kinh trung wong 1a mot dich tic dung quan trong cua thude, lién quan
dén nhiéu bénh ly than kinh. Chinh vi vay, nghién ctru dugc thuc hién voi muc ti€u xay dung mo
hinh sang loc in vitro cc hoat chat hudng dich 13 cac thu thé ¢ hé than kinh trung wong. Phuong
phap: Xay dung h¢ thing cDNA mang gen mi cho cac thu thé; sir dung cac vector Semliki Forest
virus dé biéu hién nhanh va manh cac thu thé trén té bao dong vat c¢6 vu; sir dung phép thir trong
tac voi thu thé dé nghién ciru dugce 1y in vitro cua tinh chat / dich chiét methanol duoc lidu. Két
qua: biéu hién thanh cong 4 thy thé, budc déu xiy dung duoc 24 cDNA mi cho céc thy thé va 1
kit sang loc dugc li€u vai thu thé neurokinin-1. Két luén: mo hinh sang loc thudc in vitro da duoc xay
dung thanh céng va tng dung trén thu thé NK1 véi d0 nhay va d¢ dac hi¢u cao. Bay 1a mot cong cu
hitu ich cho céc nghién ctru phat trién thudc huéng dich tac dung 1én hé than kinh trung wong.

Tir khéa: Thuy thé hé than kinh trung wong téi t6 hop, sang loc thudc in vitro, hoat chit huéng dich,

Semliki Forest virus.

1. Dit van dé

Trong cac dich tac dung ciia thudc, thy thé
két cap G-protein (viét tit 13 GPCR) hién la
dich tdc dong quan trong ctia nhiéu thuéc, duoc
tap trung nghién ctru do lién quan déng ké dén
sinh 1y bénh cta co thé [1]. Theo théng ké nam
2017, c6 108 GPCR la dich tac dung cua 475
(chiém khoang 34%) thudc duoc Co quan Quan
ly Thyc phim va Thubc Hoa Ky (viét tat la
FDA) phé duyét. Nhidu GPCR phéan bd & hé

*Tac gia lién hé. DT.: 84-904833155.
Email: nhungpham_smp@vnu.edu.vn
https://doi.org/10.25073/2588-1140/vnunst.4724

105

than kinh trung wong déng vai tro sinh 1y cha
chét trong nhan thirc, tim trang, ham mudn, dau
d6n va sy dan truyén synap [2]. Thudc tac dong
1én cac thy thé hé than kinh trung wong la mot
trong nhitng thudc duoc sir dung sém nhét va
van 1a nhém thude duge 1y duoc sur dung rong
rdi nhit hién nay. Chang bao gdm cac loai
thudc dugc str dung dé diéu tri mot loat cac
bénh 1y than kinh, tim than cling nhu giam dau,
giam budn nén, giam st va cac triéu ching
khac [3].

Vi hang tram nghin thudc thir dang c¢6 hién
nay (cac hop chat tinh khiét hoa téng hop, cic
phan doan/dich chiét thu tir nguon duoc ligu tw
nhién), viéc xay dung cac mo hinh sang loc in
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vitro v6i do nhay va d6 dac hiéu cao ma chi phi
va thoi gian thyc hién dugce rat ngin tré nén rat
can thiét. Viéc phat hién cac hop chit hudng
dich 1a cac thu thé than kinh trung wong gop
phin 1am 15 co ché tac dung cua thude thu, tim
ra dugc chat tiém ning cho phat trién thude.
Thy thé than kinh trung wong tai to hop trd
thanh c6ng cu hiéu qua cho nghién ctru duoc ly
phén tir nay boi kha nang biéu hién manh va
dong nhat trén cac dong té bao dong vat so véi
dang ty nhién. Chinh vi vay, nghién ctru nay
duoc tién hanh voi muc tiéu xay dung mo hinh
sang loc in vitro cac hoat chat hudng dua trén
cac thy thé GPCR tdi to hop phan bd ¢ h¢ than
kinh trung wong, danh gia két qua budc dau véi
thu thé neurokinin -1 (viét tit 1a NKIR). M6
hinh ndy phan anh mdt tmg dung truc tiép cia
cong nghé protein tai to hop trong viéc nghién
clru phat hién, thiét ké va phat trién cac dugc
chét co tiém nang madi. Thy thé duoc biéu hién
sit dung hé thong vector Semliki Forest Virus
(viét tit 1a SFV) nhu mo ta & tai liéu [4]. Pay la
mot trong nhitg hé théng biéu hién duoc danh
gia 1a hidu qua nhat trén cac dong té bao dong
vat [5].

2. Nguyén liéu va phwong phap nghién ciru
Chudn bi thuéc thir

Dich chiét téng s6 duoc lidu duoc pha trong
dung moi thich hop dén ndng do gbc 50 mg/ml,
san sang cho dinh luong cac hop chit quan tim
bang cac ky thuat hoa phan tich nhu HPLC
hoic cac phép thir twong téc véi thy thé.

Dé thir tuong tac voi thy thé, dich chiét va
tinh chat dugc pha lodng theo diy logarit véi
néng do phé bién duoc st dung lan luot 1a 107!
- 10° pg/mL va 107? - 10° pM. Thudc thir s&
duge bd sung vao dia nudi té bao theo ti 16 1/9
vé thé tich dé dam bao thé tich dung méi < 2%
thé tich phép thtr, ddng thoi ndng do dich chiét
cao nhét dat 107 pg/mL.

Biéu hién thu thé tdi t6 hop trén té bao dong vat
s dung hé thong Semliki Forest Virus

Budc diu tién, chung t6i st dung cac ky
thuat sinh hoc phan tur dé tao ra cDNA mi cho
cac thu thé tir cic mau sinh phim. Sau do, 4
cDNA mi héa cho 4 thy thé phan bd & hé than
kinh trung wong 1a NKIR, GABA,,
benzodiazepine va histamine H1 dugc lya chon
chuyén vao vector nhan dong pSFV. pSFV
mang cDNA thy thé va vector pSFV-helper
duoc dong bién nap bang xung dién vao té bao
BHK dé nhanh chéng tao hat virus SFV véi s6
luong 16n. Hat virus tiép theo duoc hoat hoa
bang o-chymotrypsin va lay nhidm vao céc
dong té bao dong vat c6 vi (von binh thuong
khong biéu hién loai thu thé tuong ung), cho
phép nhanh chéng tao ra lugng 16n té bao biéu
hién thu thé tai t5 hop.

Thuee hién phép thir twong tic voi thy thé dé
sang loc nhanh dwoc liéu

Nghién ctru duoc 1y in vitro cua cac thude
thir véi thu thé tai t6 hop duoc danh gia qua
tuong tac tryc tiép bang cach s dung phdi tir
danh diu (voi thu thé GABA,, benzodiazepine,
histamine H1 c6 phdi tir canh tranh tuong tng
la GABA, diazepam va Promethazin-HCl) va
gian tiép qua phép thir chirc ning (phép thir
Fura-2 vé6i thu thé NK1 c6 chit chu van tuong
mg 13 Substance P (viét tit 1a SP) va chit ddi
van 1a Apipretant (viét tat 1 AP). Cac phép thir
dugc thiét ké trén dia 96 giéng nhu hinh 3. Mdi
phan tich voi déu duoc lip lai 3-4 1an. Cac
nghién ctru dinh luong thanh phan héa hoc cua
mdi dich chiét co thé dugce tién hanh song song
dé tim mdi quan hé gitta ham luong cac chat
hoa hoc trong cac dich chiét twong tng véi hoat
lyc cta chung,.

3. Két qua nghién ctru

Xady dung hé thong vector mang cDNA md hoa
cho cdc thu thé tdi t6 hop

Chung toi da xdy dung dugc hé thong 24
vector mang cDNA ma hoa cho 24 loai GPCR
khac nhau, bao quan lau dai & dang plasmid
DNA ¢ -80°C.
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Nghién ciru dwoc Iy in vitro ciia cdc thudce thir
Vi thu thé hé than kinh trung wong tdi té hop

Thong sé dong hoc cia thude thir (ECso/Ka
d6i voi chat chu véan; hodc ICso/K; dbi voi chat
dbi van) ¢ Bang 1 duoc xac dinh qua duong
cong Liéu - Péap tmg.

Bang 1. Thong sé dong hoc cua thude thir véi thy
thé nghién cuu

Thu theé Phoi tur Thong so dong
hoc
Neurokinin-1 Substance P  Ky4=7,32+
1,24 nM
Aprepitant Ki=41,1+
9,90 nM
GABAA GABA Ki=100,8 £
3,27 nM
Benzodiazepine Diazepam Ki=19,4+
2,15 nM
Histamine H1 Promethazin- K;=3,3+
HCI 0,26 nM

Thiét ké kit sang loc hoat chat hudng dich voi
thu thé neurokinin-1

Hinh 2. B9 kit biéu hién thy thé Neurokinin -1 t4i t
hop cua nguoi (hNK1-R) dung cho 1 dia 96 giéng.

Dé thuén tién cho nguoi st dung, bd kit thir
thudc voi thy thé NKIR dugc thiét ké gdom 6
éng, lan luot chira: té bao CHO, hat virus SFV
mang gen ma NK1R, a-chymotrypsin, aprotinin
dé dimg phan tng hoat héa virus, chat chii van
SP va chat dbi van AP (hinh 2). Quy trinh biéu
hién va dung NKIR dé thir thudc dwoc mo ta
trong hinh 3. Khi tién hanh nghién ctru, nguoi
st dung chi can thao tac tir bude hoat hoa virus

bang a -chymotrypsin, cho lay nhidm vao té bao
CHO dé tao dong té bao CHO biéu hién manh
NKIR sau 24 gid nudi cy.

Ap dung b kit nay, chung toi ciing thanh
cong trong viéc sur dung thy thé NKIR tai t6
hop dé sang loc nhanh dich chiét methanol va
tinh chit thu tir 10 loai cay dugc lidu cb truyén
Viégt Nam bao gém Canh ki na (Cinchona
officinalis L), Dang sdm (Codonopsis javanica
Blume), C6 min trdu (Eleusine indica L), Ba
kich (Morinda officinalis How), Rau meéo
(Orthosiphon stamineus Benth), Sam vii di¢p
(Panax bipinnatifidus Seem), Tam that hoang
(Panax stipuleanatus Tsai & Feng), H) tiéu den
(Piper nigrum L), Hoe (Stypnolobium
japonicum (L.) Schott) va Binh vo6i (Stephania
cambodica Gagnep), cong bd mot sé két qua
chinh trén tap chi Planta Medica Letters [6].
Chung t6i budc dau nhan dinh thy thé NKIR la
dich dugc 1y ding quan tim dbi véi
tetrahydropalmatine (viét tit 1a THP, con c6 tén
khéc 1a rotudin) chiét xuét tir Binh voi. Nhu két
qua & Hinh 3, c6 mdi twong quan chit gitta ham
luong THP duoc phan tich trong cac mau Binh
voi voi duge lyc (I/ICsp) trong cac cac dich
chiét (gia tri R?=0.849).

4. Thao luan

Thy thé neurokinin -1 (viét tit 1a NK1R) la
dich tac dung cua cac nhiéu thudc an than, giam
dau, khang viém, ting cuong mién dich, chéng
nén trong diéu tri ung thu [7]. Viéc xac dinh
duoc THP tir cay Binh v6i ¢6 hoat tinh {rc ché
NKIR & cip d6 invitro twong dong véi cac tac
dung sinh 1y dugc biét tir ldu cua chiing va mot
s6 két qua nghién ctru duoc 1y invivo [8]. O goc
d6 khéc, su bién dong vé ham luong cac chét va
hoat d0 trc ché thu thé gitra cac dich chiét trong
cing mot loai ung hd cho quan diém tiéu chuin
hoa duoc liéu trong qua trinh san xuét thube 1a
hét stre can thiét. Theo do, viéc st dung cac mo
hinh thu thé tai t6 hop s& cung cAp mét cong cu
manh cho céc nghién ctru dugc 1y hoc phan tu
va sang loc thudc tir cac ngué)n duoc liéu Viét
Nam ciing nhu tiéu chuan hoa cac ché pham tir
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chung. Hién nay khong chi Viét Nam ma trén
thé gii, xu hudng phat trién cac thude duoc
lidu c6 thanh phan tir ty nhién nhung duoc
nghién ctru co ché tic dong rd rang, tdi wu
thanh phan, c6 thir nghiém bai ban ngdy cang
phat trién boi ching it giy tic dung phy, phu
hop v6i quy luat sinh 1y ciia co thé hon cic
thudc tan duoc. Bén canh do, cac nha khoa hoc
hi vong tur nguén duoc liéu ty nhién va von tri
tué¢ ban dia cua cac cong d@)ng dan tdc, qua
nghién ctru c6 thé cung cip nhiing hop chat co
hoat tinh sinh hoc cao, gitip tao ra cac loai
thudc méi co hidu qua chita cho cac bénh hiém
ngheo con chua co thudc dic tri.

Ngiy thie nhit

Trong md hinh nay, cac hop chét c6 hoat
tinh twong tac dac hi€u voi cac thu thé dich
thuong duoc xem 1a cac duge chat tiém ning va
tiép tuc dugc thtr nghiém & c?ip d6 co thé (trén
dong vat thi nghiém va 1am sang). Nhirng hiéu
biét vé sy hoat hoa thu thé con cho phép phat
trién cac thudc theo co ché “Biased agonism”,
trong d6 thude sir dung 1a chat cha van thay thé
c6 kha nang kich hoat duong dan tin hiéu noi
bao mong mudn, giam thiéu cac phan Gmg phu
khéng mong muébn cua con duong tin hiéu do
chét cha van sinh 1y kich hoat [9].
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Hinh 3. Céac cong doan trong qua trinh sang loc thuéc, léy vi du véi thy thé thu thé neurokinin -1 va két qua cua
tetrahydropalmatine (viét tat la THP) chiét xuat tir Binh voi.

Hién nay c6 rat nhiéu phép thir tuvong tac
v6i thu thé duge sir dung. Mdi phuong phép co
vu va nhuoce diém riéng va quyét dinh st dung
phuong phap nao phu thudc vio tinh sin co, chi
phi cia thudc thir, thiét bi cling nhu céc tinh
chét du kién cua cac phén tir dich. Hau hét cac
cong nghé sang loc hién nay dwa vao cac co ché
hoat dong ciia GPCR ¢6 dién nhu kha ning lién
két phdi tir, lién két GTP, hinh thanh cAMP hay

su thay d6i Ca®* noi bao. Sy phat trién ciia cong
ngh¢ cho phép viéc sang loc dat dugc nhing
tién bd to 16n trong nhitng nim gan day. Céc
phép thur chirc nang ngay cang don gian hon va
nhanh hon khi thuc hién trén cac dia 96 gleng
hay 384 giéng ket hop véi tu dong hoa. Mau
chét dua hiéu sudt sang loc theo md hinh nay
1én cao 14 sir dung hé thdng vector SFV dé tao
ra lugng lon té bao dong vat biéu hién manh
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mot loai GPCR tai td hop. Mot binh T75 nubi
cdy té bao BHK tao ra luong virus da dé lay
nhiém cho 20 binh T75 chtra té bao CHO dat do
ddng dong 70 dén 80%. Qua trinh dé virus duoc
hoat héa, 14y nhidm va biéu hién trén té bao
CHO chi mat 24 gid va sau d6 mdi binh T75
ndy dii cung cép t€ bao biéu hién thy thé tai t0
hop cho 3 dia 96 giéng. Ngoai ta, SFV ¢6 uu
diém nita 1a c6 thé 1ay nhidm trén nhleu dong té
bao dong vat co via [10]. Vat cha ti wu biéu
hién cac gen mid cho GPCR cia ngudi hién
nhién chinh 1a cac té bao dong vat c6 va véi
day du cac co ché bién doi, van chuyén ciing
nhu sy c6 mat cia G-protein. Cac vector SFV
nhidm trén t& bao dong vat c6 va co thé cai
thién mirc dd biéu hién mot cach hiéu qua nho
c6 kha ning di chuyén tir té bao chu nay sang té
bao chu khac va c6 cac promoter rat manh,
nhitng promoter nay dugc danh gia la “dinh
cao” cua biéu hién gen. Xét vé tinh an toan,
SFV khong giy bénh truyén nhiém ¢ ngudi va
dugc coi 13 it nguy hiém cho nhan vién phong
thi nghiém hon céac virus cung ho khac. SFV
duoc phan loai la virus an toan sinh hoc d6 3 ¢
My va cap d6 2 & Chau Au (E. C. Council
Directive 93/88/EEC, 1993) [11]. Ngoai ra, hé
vector SFV chung toi sir dung ciing dugc thiét
ké dé tang tinh an toan nho mot sé yéu t6 nhu:
cac vector cDNA dugc su dung deu c6 ngudn
gdc tir mot dong da dugc lam suy yéu kha ning
gy bénh; cac gen cdu tric va cic gen tai ban
ciaa SFV duoc tach va tai cAu trac thanh 2
vector riéng biét (vector nhan dong va helper)
nén virus mat kha ning tai san xuét sau khi lay
nhidm; phirc protein p62 (gdm E3va E2) khong
dugc phan tach thanh 2 tiéu phan do c6 3 thay
dbi vé axit amin nén virus chi nhiém sau khi
hoat héa bang chymotrypsin.

5. Két luan

Chung t61 da xay dung dugc mo hinh sang
loc in vitro hoat chat huéng dich tac dong qua
thu thé hé than kinh trung wong st dung hé
thdng biéu hién Semliki Forest Virus trén té bao

dong vat; budc dau &p dung thanh cong véi thu
thé neurokinin -1.
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Establishment of an in vitro Screening Model
of Bioactive Compounds Using the Recombinant Central
Nervous System Receptors

Pham Thi Hong Nhung, Dinh Doan Long

VNU School of Medicine and Pharmacy, 144 Xuan Thuy, Cau Giay, Hanoi, Vietnam

Abstract: The central nervous system receptors are important targets of the drugs, involved in
many neurological diseases. Therefore, this study was designed to build an in vitro screening model
using recombinant receptors distributed in the central nervous system (CNS). Method: construction of
c¢DNA system encoding for receptors; using Semliki Forest virus for the rapid and high expression of
receptors in mammalian cell lines; designing binding assays for in vitro pharmacological studies of
compounds and methanol plant extracts. Results: 24 cDNAs encoding for receptors and 1 screening
kit with neurokinin-1 receptor were constructed; 4 receptors were expressed successfully. Conclusion:
The in vitro screening model was established successfully and applied for NK1 receptors with high
sensitivity and specificity. This model is a useful tool for discovery and development of target
compounds acting in the CNS.

Keywords: Recombinant CNS receptors, an in vitro screening assays, bioactive compounds,
Semliki Forest virus.



