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Tém tit: Tri liéu khang retrovirus hiéu luc cao (highly active antiretrovirus therapy) nhim ngan
chén sy nhan [én ctia HIV trong co thé nguoi bénh hién dang dugce xem la cach diéu tri AIDS hiéu
qua nhét hién nay. Trong liéu phép nay chit trc ché protease cua HIV-1 (Protease HIV-1: enzyme
thugc nhom protease aspartic) 13 mot trong 3 hop phan khong thé thiéu. Tuy vay, HIV c6 sy bién
dbi nhanh va hinh thanh nén cac dang khang thudc 1am giam hiéu qua diéu tri, chinh vi vdy viéc tim ra
nhitng thudc méi 1a hét stre can thiét.

Trong nghién ctru nay, 136 dich chiét con tir nhiéu loai thyc vat khac nhau da dwoc sang loc vé
kha ning trc ché pepsin (cung thudc nhom protease aspartic) bang phuong phap khuéch tan trén
dia thach co chira co chét hemoglobin. Két qua cho thdy cao chiét hat Bo, 1a Géi hac, toan than Ma
hoang, 1a Oi va 14 Thach chau e ché manh hoat tinh cta pepsin. Ttr dich cao chiét con la cay Gbi
hac (Leea rubra L.), hop chat acid maslinic (2a,34-dihydroxy-olean-12-en-28-oic acid; cong thirc
phan tr C30Hys304) dugc phan 18p va c6 tac dung te ché manh pepsin va protease HIV-1 véi gid tri
ICso twong ung 1a 3,2 mM va 4,5 pmol. Két qua nghién ctru nay phu hop v6i din liéu di cong bd
truge day vé tac dung tc ché protease HIV-1 cua acid maslinic tich dugc phan Iap tir mot vai loai
thuc vat khac.

Tir khéa: Pepsin, Protease HIV-1, chat tre ché protease aspartic, acid maslinic, Gi hac Leea rubra L.

1. Mé dau

Virus gy suy giam mién dich & nguoi type
1 (HIV-1) Ia tac nhan gay ra hoi chung suy
giam mién dich méc phai (AIDS). Cho dén nay,
du da c6 nhitng chuong trinh hanh dong toan
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cau cung véi su phét trién cua cac phuong phap
diéu tri, AIDS van 1a dai dich ctia toan nhan
loai. Theo Chuong trinh phong, chdng
HIV/AIDS cua Lién Hop Qudc (UNAIDS), tinh
dén cubi ndm 2013, toan thé gi¢i da phat hién
35 tri€u nguoi nhiém HIV. O Viét Nam, trong 9
thang ddu nim 2014 da phat hién gan 8.500 ca
nhiém méi HIV nang tong s6 trudng hop nhidm
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HIV Ién khoang 256.000 nguoi [1]. Su lay
nhiém HIV ¢6é xu huéng ting nhanh ¢ cac nudc
dang phat trién trong d6 c6 Viét Nam. Tir nim
1987 liéu phap dung thudc chdng virus (ARV-
antiretroviral drug therapy) bao gém thudc trc
ché reverse transcriptase, thudc trc ché integrase
va thudc trc ché protease (PI) da dugc ap dung
gitip giam ty 1& médc va tir vong do HIV. Tuy
nhién, HIV ¢6 ty 1& dot bién cao din dén hinh
thanh cac chung mai, trong dé c6 nhiing chung
¢6 kha niang khang thubc ARV [2]. Chinh vi
vay, viéc tim ra céc thudc méi, hiéu qua van
ludn dugc dat ra. Mot trong cac hudng nghién
ctru dugc quan tdm 13 phat hién cac hop chit tc
ché sy nhan 1én ciia HIV c6 ngudn gbc tur
nhién, dac biét tir thyc vat [3].

Protease cua HIV-1 (protease HIV-1) la
enzyme khong thé thiéu trong chu trinh sdng
ctia virus. NO cét cac chudi polypeptide gag,
gag-pol tai nhitng vi tri dac hi€u dé tao thanh
cac protein cAu tric va enzyme can thiét cho
virus hoan chinh. Do dd, protease HIV-1 duoc
xem nhu mot trong cac dich quan trong trong
phat trién thudc chéng HIV thong qua kha ning
rc ché enzyme [4]. Protease HIV-1 thudc ho
protease aspartic, c6 dang dimer va mang
nhitng dic diém tuong dong véi pepsin vé cdu
tric cing nhu co ché xiic tac. Ca protease HIV-
1 va pepsin déu c6 trinh ty nhan biét 1a Asp-
Thr-Gly, nhin chung, chiung cé cAu tric bac
nhét tuong ty nhau, déu bi tre ché boi pepstatin
A va bj bét hoat khi dot bién xay ra ¢ vung hoat
tinh chira Asp [5]. Do d6 pepsin co thé duoc
dung nhu mot enzyme dich dé sang loc cac chat
trc ché protease HIV-1 [6, 7].

Trong nghién ctu nay, ching toi da tién
hanh sang loc kha ning tc ché pepsin cua cac
dich chiét thao duoc thu thap tai Viét Nam, sau
d6 lya chon mau co tac dung tbt dé phan 1ap cac
hop chét c6 hoat tinh e ché manh pepsin va
protease HIV-1. Trong d6, hoat chit acid

maslinic ¢6 tac dung manh duoc tim thiy tir cdy
Gdi hac, mot cay thube duoc st dung trong y
hoc dan gian. Nghién ctru nham hudng dén viéc
phat hién cac chat trc ché protease HIV-1 tir cac
nguén thao dugc Viét Nam, lam co s cho viéc
phat trién cac thube didu tri bénh AIDS.

2. Nguyén liéu va phwong phap nghién ctru
2.1. Nguyén li¢u

Cic hoa chit: pepsin; Hemoglobin;
dimethyl sulphoxide (DMSO); trichloroacetic
acid (TCA); agar; Coomassie Brilliant Blue R-
250 (CBB); pepstatin A, co chét peptide L6525
(Lys-Ala-Arg-Val-Leu*Nph-Glu-Ala-Met)
cho xac dinh hoat tinh cua protease HIV-1
dugc mua tur Sigma-Aldrich. Protease HIV-1
1a san pham cua dé tai DPT-PTNTD.2012-G/02.
Cac héa chéat khac déu dat d¢ tinh sach danh
cho nghién ctru sinh hoc phan tu.

Céc duoc liéu dung cho sang loc hoat tinh
do Vién Dugc li€u cung cép. Duoc liéu duoc
thu héi theo bd phan st dung trong y hoc ¢b
truyén hay cach sir dung trong dan gian. Cac
mau dugc xac dinh tén khoa hoc béng khoa
phan loai thyc vat va so sanh voi cac ti€u ban
luu gitr tai Vién Dugc liéu.

2.2. Phuong phap

Xic dinh hoat tinh e ché enzyme bing
phuwong phip khuéch tin trén dia thach c6
chira co chit hemoglobin: Cac dia agar (2,5%)
duoc chuén bi trong dém acetate 50 mM pH
3.5, chira hemoglobin (0,3%) va dugc duc cac
16 (duong kinh 4 mm) dé cho miu phén tich. 10
ul dich chiét thyc vat hodc cac phan doan tinh
sach pha trong DMSO duoc cho vao giéng, u
37°C trong 15 phut cho dén khi dich chiét
khuéch tan mot phﬁn vao dia thach, sau d6 bd
sung 10 pl pepsin (1 mg/ml) pha trong HCI
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0,01 N va tiép tuc u & 37°C trong 2 gid. Mau
kiém tra 4m 1a miu thay ddng thoi dich chiét
bang DMSO, thay pepsin bang dung dich pha
pepsin (HCI 0,01 N), miu kiém tra duong la
mau chi thay dich chiét bing DMSO. Sau khi u
120 phut, dia thach dugc nhudém bﬁng dung
dich CBB 0,25% pha trong hdn hgp dung moi
methanol: acetic acid: nudc theo ty 1€ 40:7:53
(vé thé tich) va duoc tay nhiéu lan bang dung
mdi pha thudc nhudém cho t6i khi nhin rd vong
phan giai cua pepsin. Hoat tinh wc ché pepsin
duogc danh gia trén co sé do vong phén giai co
chit, so sanh giita mau thi nghiém va cac miu
kiém tra.

Xac dinh hoat d pepsin bang phuong phap
ctia Anson cai tién v6i co chat hemoglobin theo
quy trinh mo ta cua hang Sigma Aldrich. Pepsin
duoc U voi dung dich hemoglobin 2% trong
HC1 60 mM & 37°C, 15 phat. Phan tng dugc
lam ngimg bang cach bd sung TCA 5%, san
pham phén giai trong dich ndi thu dugc sau khi
ly tim dugc xac dinh bang cach do d6 hap thu
anh sang & 280 nm (A,g). D6i chimg am la
mau ma pepsin bi bat hoat bang TCA 5% trudc
khi b6 sung co chit. Hoat d pepsin duoc danh
gia trén co so hiéu b sb doc A,g ctia mau thi
nghiém va mau kiém tra/ddi chimg.

Xac dinh hoat dd protease HIV-1 béng
quang pho ké theo phuwong phap duoc mo ta boi
Richards va tap thé [8] sir dung co chét peptide
tong hop co6 lién két dic hiéu cua protease HIV-
1va hép thu cuc dai tai budce song 300 nm.

Hoat tinh trc ché pepsin hay protease HIV-1
duoc xac dinh béng cach 0 dich mu chira chat
thir (cao chiét thuc vat hay chit quan tim) véi
pepsin hay protease HIV-1 trong 5 phut, trudc
khi bd sung co chat trong cung diéu kién phan
tich. Mau kiém tra hay dbi chimg 1a thay dung
dich chira chét we ché bang dém chiét hay dung
moi hoa tan chit trc ché.

Chuén bi dich chiét thiao dwoc cho sang
loc: Dich chiét tir dugc liéu duge chuan bi bang
phuong phap ngdm lanh. Cu thé, dugc liéu
dugc ngam voi cdn (ethanol 96%) & nhiét do
phong véi ty 1€ 1:10 (1 g dugce liéu dugc ngam
v6i 10 ml ethanol) trong 3-4 ngay, loc lay dich
chiét. Lap lai viéc ngam chiét 2 1an rdi gop cac
dich chiét da duoc loc lai, cit thu hdi dung moi
dén khoi luong khong ddi thu duge cao duoc
liéu dung cho thir hoat tinh (dugc xac dinh do
am trude khi thir hoat tinh).

Phan doan va phan lap cac hop chit. Cac
cao chiét c6 tac dung dugc phan doan bang cac
dung méi c6 d6 phan cuc ting dan tir n-hexan
(Hx), dén ethyl acetate (EtOAc) va n-butanol
(BuOH). Phan 1ap cac chat bang sic ky cot
silica gel pha thuong hodc pha déo, st dung sic
ky 16p mong dé phan doan dich rira giai. Do
tinh khiét cua cac chit dugc kiém tra bang sic
ky 16p moéng (ban gel duoc phun thube thir 1a
dung dich H,SO4 10% /ethanol, sdy & 110°C va
soi dudi dén tr ngoai & budc song 254 nm va
365 nm) va bang sic ky long hiéu ning cao
(HPLC).

Phén l4p acid maslinic tir 14 cidy Gbi hac
[9]: Duoc lidu 3 kg 14 cay gbi hac (Leea rubra
Blume) d6 am 10% duoc cat nho, ngam chiét
v6i con (ethanol 96%) & nhiét do phong (chiét 3
lan, mdi 1an 4 ngay). Gop va loc lay dich chiét
va cét loai con dudi ap suit giam thu duoc cao
chiét con da c6 kho (103 g). Cao chiét nay duoc
hoa tan vao nudc cit (0,5 lit) thanh hdn dich rdi
lic, chiét phan doan lan luot véi Hx 0,51it x 3
1an), EtOAc (0,5 lit x 3 1an), BuOH (0,5 lit x 3
lan). Cac dich chiét Hx, EtOAc va BuOH dugc
tach riéng, cit loai dung méi dudi ap suit giam
thu dugc cac phin cao twong tmg: phan doan
Hx (20 g), phan doan EtOAc (35 g) va phan
doan BuOH (34 g). Cao c6 phan doan Hx (20 g)
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duoc chay qua cot sic ky silica gel, rira giai
bang hé dung moi n-hexan/ethyl acetate voi ty
1¢ ethyl acetate ting dan tir 0 dén 100%. Thanh
phan dich rira chiét dugc kiém tra bang sic ky
16p mong. Dich rira chiét dwugc chia thanh 6
phan doan chinh: PB1 (1,3 g); PB2 (1,7 g);
Pb3 (2,1g); Pb4 (0,8 g), PD5 (2,6 g) va Pb6
(1,1 g). Phan doan PDP5 (2,6 g) tiép tuc duoc
phan tach bang cot silica gel voi hé dung moi
rira chiét n-hexan/ethyl acetate (2/1; 1/1; 1/2)
thu duoc hop chat sé GH (125 mg).

Xic dinh cu tric ciia chit phén lap: xac
dinh cong thic cau tao ciia chit phan lap thong
qua két qua phén tich cac tinh chét Iy hoa (cam
quan, nhiét o néng chay) va cac phd tir ngoai
(UV), hong ngoai (IR), phd khdi (MS), phd
cong huong tir hat nhan ('H-NMR, “C-NMR,
DEPT, st dung chit ndi chuin 1a TMS -
tetramethyl silan) va so sanh véi cac dit liéu da
cong bd.

3. Két qua va thao ludn

3.1. Diéu tra hoat tinh irc ché pepsin ciia cdc
dich chiét thuc vat

Chung t6i tién hanh sang loc kha ning wc
ché pepsin ctia 136 cao chiét thuc vat thude 72
loai khac nhau bing phuong phap khuéch tan
trén dia thach c6 chira co chit hemoglobin.
Trong ) nay co 31 loai dich chiét ca cay, 29
loai dich chiét canh 14, 2 loai dich chiét canh, 13
loai dich chiét 14, 22 loai dich chiét than, 5 loai
dich chiét v6 than, 8 loai dich chiét r&, 1 loai
dich chiét vo ré, 2 loai dich chiét cu, 10 loai
dich chiét phan than trén mat dat, 1 loai dich
chiét hoa, 4 loai dich chiét qua, 3 loai dich chiét

vo qua, 1 loai dich chiét ruot qua va 4 loai dich
chiét hat. Hoat tinh phan giai co chét
hemoglobin boi pepsin thé hién bang su xudt
hién vong phan giai mau sang, va hoat tinh tc
ché pepsin dugc thé hién & dudng kinh vong
phan giai bi giam di (hinh 1). Két qua tong hop
& bang 1 cho thay, 40 mau dich chiét thuc vat
c¢6 hoat tinh wc ché pepsin. Trong d6, 5 mau
dich chiét thuc vat bao gébm: Bo (hat), 14 Gbi
hac (14), Ma hoang (ca cdy), Oi (1) va Thach
chau (14) co hoat tinh trc ché pepsin manh nhit.

Ngoai ra, 14 loai dich chiét khac (Com lang,
Pon mat troi, Pon tuéng quan, Long nio, Mui
cho, Sung do, Tam giri khé, Thach hoc, Thom
16m, Thong tre, Tra hoa Pa Lat, Trang mau
don, Vay té té cudng dai va Vién chi 14 nho) co
hoat tinh trc ché pepsin & muc d6 thap hon so
v6i 5 cao chiét vira néu trén.

W"”W#!Wlﬁmmm1f1rﬂﬂmmmmmmmmm

Hinh 1. Kha nang trc ché pepsin ciia céc cao chiét
thuc vat
Giéng 1: dung dich pha pepsin (HC1 0,01 N), g1eng
2: DMSO, giéng 3: pepsin (khong c6 chat {rc ché),
giéng 4: pepsin + dung m6i DMSO, gleng 5: pepsin
+ Pepstatin A (klern tra duong); cac giéng 6-22: dich
chiét cac mau thyc vat.
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Bang 1. Hoat tinh trc ché pepsin cta dich chiét 40 loai thuc vat

A Tén Téc R Tén Tac
TT Tén khoa hoc thuong goi  dung? TT Tén khoa hoc thuong goi dung*
1 Eurycoma longifoliaJack. Ba bénh (CL) + 21 Ammannia baccifera L. Mui cho (CC) ++
Polygala karensium B6 béo tring Kadsura coccinea .
2 Kurz, (R) T 22 (Lemaire) A, C. Smith, Narme(D o F
3 Persea americana Mill.  Bo (H) +++ 23 Myristica fragrans Nhye dau khau +
Houtt. (H)
4 Areca catechu L. Cau (H) + 24  Psidium guajava L. Oi (L) +++
Uncaria sinensis (Oliv.)  Cau diang Stng do (L),
Havil. (PTMB) + 25 Nymphaea rubra Roxb (Ho) ’ ++
6 Uncaria cordata (Lour.) Cau dang la n 2 Taxillus chinensis (de  Tam gui khé -
Merr. hinh tim (CL) Cadolle) Danser (1), (©), (L)
7 Sabal palmetto Co (H) n 27 Taxillus philippensis Tam guri mit n

8 Elaeocarpus nitidus Jack Coém lang (VT)  ++
Tinospora crispa (L.) Day ky ninh

" Miers. (T), (C) i

10 Tinospora sinensis Day dau xuong n
(Lour.) Merr. )
Ficus nervosa Heyne ex g1y

11 Roth Pa bap be (CL) +
Ficus elastica Roxb. Ex .

12 Horn Pa bup do (L) +

13 Excoecaria Pon mat troi —
cochinchinensis Lour. (CC)

14 Syzygium Don tudong —
formosum (Wall.) Masam quan (CL)

15 Leea rubra L. Gbi hac (L) +H+

: Hoang lién

16 Coptis teeta Wall. (TR) +

17 Astilbe rivularis Buch.-  Lac tan phuy n
Ham. ex D. Don R)

18 Stephania longa Lour. Lai tién (CL) +

19 Cinnamomum camphora Long niio (L) —

(L.) Nees & Eberm.
20 Ephedra distachya L. Ma hoang(CC)  +++

(Cham. & Schl.) Ban.  (T), (C), (L)

oy Pyrenariajonqueriana qy .y cpay (L) -+

Pierre
Dendrobium nobile A
29 Lindl. Thach hoc (T) ++
30 Picria fel-terae (Lour.) Thanh ngam 4
Merr (PTMD)
31 Helicteres hirsuta Thau kén 16ng .
Lour. (CO)
3 Camellia dalatensis Tra hoa Pa Lat i
Luong. L)
. Trang mau don
33 Ixora coccinea L. (o) ++
34 Polygonum sinense L Thom 1om ++
Ve © (PTMD)
. Thong bong
35 fﬁ/%osdxtm flexuosum (bong bong 4
‘ ‘ déo) (CC)
Podocarpus neriifolius .
36 D. Don Thong tre (C’C) ++
37 Phyllodium longipes Vay té t€ cuong -
(Craib) Schindl. dai (TL)
Polygala tenuifolia Vién chi 14 nho
38 Wwilld. (T) A
Cleistocalyx )
39 operculatus (Roxb.) Voi (HO) +
Merr. et Perry.
40 Ficus heterophyllus L. Vi ché (CL) +

Ghi chu: (CC): ca cay, (CL): canh 1a, (CA): canh, (L): 14, (T): than, (VT) vo than, (PTMD): phan trén mat dit, (R): rg,
(VR) vo 18, (CU): cu, (HO): hoa, (Q): qua, (VQ): v6 qua, (RQ): rudt qua, (H): hat; * Tac dung thé hién marc d Gc ché
pepsin: (-): khong tic ché, (+): ¢6 tc ché yéu, (++): {ic ché trung binh, (+++): ttc ché manh.

3.2. Kha ndng irc ché pesin va protease HIV-1
cua cdc phan doan dich chiét la cdy Goi hac

Chung t6i da chon Gbi hac dé phan 1ap chét
uc ché enzyme dich. Cao dich chiét 14 Goi hac
dugc chiét trong cac dung moéi ¢6 do phén cuc

ting dan dé thu riéng cac phan doan: Hx,
EtOAc, va BuOH. Trong do, cao phan doan Hx
c¢6 hoat tinh {rc ché pepsin cao nhat (hinh 2,
giéng 7) duoc lwa chon.
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Hinh 2. Kha ning trc ché pepsin ciia cac phan doan dung
mdi 14 cay Géi hac. Giéng 1: HC10,01 N, gléng 2: DMSO,
giéng 3: pepsin, giéng 4: pepsin + DMSO, giéng 5: pepsin
+ Pepstatin, giéng 6: cao cdn, giéng 7 - 10: cac phan doan

cao Hx, EtOAc, BuOH va cao nuéc

e S
Hinh 3. Kha niing trc ché pepsin ciia cac phin doan tinh
sach tr cao Hx cuia cy Gbi hac
Gleng 1: HC1 0,01 N, giéng 2: DMSO, giéng 3: pepsin,
giéng 4: pepsin + DMSO, gleng 5: pepsin + Pepstatin,
giéng 6: phan doan cao Hx, giéng 7-12: phan doan PD 1- 6.

A B

Cao phan doan Hx duoc chay qua sic ky
silica gel, rira gidi thu dugc 6 phan doan (1-6),
trong d6 phan doan 5 (PD5) co hoat tinh tic ché
pepsin cao nhét (hinh 3, giéng 11).

Két qua khao sat phan doan PD5 bang
phuong phap sic ky 16p mong (silica gel pha
thuong, hé dung moi n-hexan/ethyl acetate; 1/2)
(hinh 4A) cho thy, phan doan nay c6 mot vét
chinh (Rf=0,5, mau vang, quan sat UV-365 nm
sau khi phun thudc thir H,SO, 10%/ethanol, siy
ban mong ¢ 110°C trong 5 phut). Phan doan
PD5 tiép tuc duoc phan tach bang cot silica gel
v6oi hé dung moi rira giai n-hexan/ethyl acetate
(2/1; 1/1; 1/2) thu dwoc hop chat GH. Két qua
thir kha nang trc ché ciia GH cho thay: GH ¢6
hoat tinh trc ché pepsin 1 rét & cac ndng do tir
5-50 mg/ml (hinh 4B) ciing nhu ¢ ché hon
80% hoat tinh protease HIV-1 tai nong d¢ 10
pg/ml (hinh 4C).

A300

0375

0.365

0355

= GHS5 pg/ml

0.345 =% GH 0 pg/ml

0335

0325

0315

8 9 10
Théi gian (phiit)

Hinh 4. A) Séc ky d6 SKLM phén doan PD5. B) Kha nang trc ché pepsin cac phén doan tinh sach tir dich chiét 1a
cay gdi hac: Gleng 1:HCI 0,01 N, gleng 2: DMSO, giéng 3: pepsin, giéng 4: pepsin + DMSO, giéng 5: pepsin +
Pepstatin A, giéng 6: cao cdn, giéng 7: phan doan cao Hx, giéng 8: phan doan PD5 va giéng 9-12: GH véi cac
ndng do tir 5 - 10 - 25 - 50 mg/ml. C) Hoat tinh phan cit co chét cua protease HIV-1 khi ¢6 va khong c6 GH.
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3.3. Phan tich cdu tric va anh hwong ciia GH
den hoat tinh cua pepsin va protease HIV-1

Chat GHI: dang bot vo dinh hinh, mau
trang, nhiét do nong chay: 246-248°C. Pho UV
(MeOH) Apa: 201 nm. Phd IR (cm™): 3402;
2924; 1659; 1614; 1183; 1093. Phd ESI-MS
(m/z) = 495 [M+Na]". Phé 'H-NMR
(CD;0D+CDCl3; 500 MHz): 5,28 (1H, br s, H-
12), 3,64 (1H, m, H-2), 2,95 (1H, d, J = 9,5 Hz,
H-3), 2,83 (1H, m, H-18), 1,15; 1,02; 0,99;
0,94; 0,91; 0,81; 0,80 (tin hiéu 3H, s, H-27; 23;
25; 30; 29; 24; 26). Phdé "“C-NMR
(CD;0D+CDCls; 125 MHz): 46,1 (C-1), 68,2
(C-2), 83,1 (C-3), 38,9 (C-4), 55,0 (C-5), 18,0
(C-6), 33,6 (C-7), 39,0 (C-8), 47,4 (C-9), 37,9
(C-10), 22,7 (C-11), 121,8 (C-12), 143,7 (C-
13), 41,5 (C-14), 27,3 (C-15), 22,7 (C-16), 46,0
(C-17), 41,0 (C-18), 45,7 (C-19), 30,3 (C-20),
33,4 (C-21), 32,3 (C-22), 28,2 (C-23), 16,5 (C-
24), 16,1 (C-25), 16,3 (C-26), 25,5 (C-27),
180,5 (C-28), 32,7 (C-29), 23,2 (C-30). 3.4.

Phé IR cho biét trong phan tir hop chat GH
¢6 cac nhom chic OH (dai hip thu c6 dinh
3402 cm'); nhom C=0 (dinh 1659 cm™); lién
két d6i C=C (dinh 1614 cm™); va lién két C-O
(dinh 1183, 1093 cm™). Phd 'H-NMR cho biét
c6 mot proton olefin c6 d6 chuyén dich 1a 5,28
ppm. Ngoai ra con c6 7 tin hi€u proton cua cta
nhom methyl xudt hién ¢ dang pic don & do
chuyén dich tir 0,80 ppm dén 1,15 ppm. Phd
BC-NMR cua chat s6 1 cho biét co tong cong
30 tin hiéu cacbon. C6 mdt tin hiéu cacbon
C=0 tai 6c=180,5 ppm (nhom COOH), 2 tin
hiéu cacbon c6 do chuyén dich thugc vung lién
két doi lan lugt & 8¢=121,8 ppm va dc=143,7
ppm. Dit liéu phdé "H-NMR va *C-NMR khing
dinh c6 mot lién két d6i trong phan tir cia GH.
Nhu vdy, GH 1a chit bot mau tring, c¢6 khdi
luong phan tr 472, c¢6 30 cacbon, c6 7 tin hi¢u
singlet cta proton nhom CHj, mét lién két doi,
¢6 nhém C=0 trong phéan tir, hai cacbon béc ba

sp> lién két v6i oxy, chat GH duoc du doan 1a
mot triterpenoid thudc khung olean [10]. Nhiét
d6 nong chay ctia GH 1a 246-248°C nén c6 thé
1a acid maslinic, phu hop véi dit kién pho khéi.
Qua so sanh véi cac dir liéu phd da cong bd
truge day [10; 11] khing dinh chat GH1 1 acid
maslinic C;0Hys04 (2a,35-dihydroxy-olean-12-
en-28-oic acid).

Hinh 5. Cong thirc ciu tao chat acid maslinic.

Tién hanh ddnh gia anh huong cia acid
maslinic 1én hoat dong cua pepsin trong ong
nghiém theo phwong phap Anson cai tién. Két
quéa cho thdy, acid maslinic &c ché pepsin véi
nong do co chat tai d6 50% pepsin con hoat
dong (ICso) 1a 3,2 mM (hinh 6A).

Khi sir dung co chét téng hop dac hiéu dé
phan tich anh huong cua acid nay 1én hoat do
ctia protease HIV-1 ciing cho thiy acid maslinic
{rc ché manh protease HIV-1 vai néng do ICs
1a 4,5 uM (hinh 6B). Nhu vay, acid maslinic da
{rc ché protease HIV-1 manh hon gin mdt ngan
1an so v&i e ché pepsin, chimg to chét e ché
nay dic hiéu cao hon véi protease HIV-1. Gan
day, nhom nghién ciru (Nguyén Thi Hong Loan
va Phan Tuén Nghia, 2012) ciing da phat hién
dugc mot s6 hop chat e ché protease HIV-1
nhu: 8-hydroxyquinoline, menadione va acid
asiatic véi ndong d6 ICs, twong tng 1a 104 uM,
114,3 uM va 18,9 uM [12]. Nhu vay, cic chat
nay c6 mirc d6 e ché protease HIV-1 yéu hon
dang ké so véi acid maslinic.
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Acid maslinic con duoc goi la acid
crategolic duoc phén lap lan dau tién nim 1927
tur 14 cdy Téao gai (Crataegus oxyacantha), ho
Hoa hdng (Rosaceac) va dén nay di biét co
trong hon 30 loai thuc vat khac nhau nhu trong
qua va dau cay O liu, rau chan vit, dau Lang,
qua Luyu... [13]. Géan déy, acid maslinic dugc
biét dén v6i nhidu tac dung sinh hoc va co
nhiéu tiém ning trong diéu trj bénh nhu chong
lai qua trinh ting sinh cta té bao ung thu, trc
ché enzyme glycogen phosphorylase (GP) xtic
tac cho phan tng dau tién pha v& glycogen giup
diéu tri tiéu duong, chéng oxi hod, khang viém,
ngan chin cac bénh tim mach, bao vé hé than
kinh va khang virus... [13]. Kha ning tc ché
protease HIV-1 ctia acid maslinic cung voi mot

i00 &

N A

itk ~
40 ~

Hoat dé con lai (%)

sb acid triterpen khac tinh sach tr dich chiét
loai thyc vat Geum japonicum, ho Hoa héng
(Rosaceae) da dugc phat hién tir khd som [14].
Trong cong trinh nay, ching toi cho biét sy co
mat ctia acid maslinic tir 14 cay Gdi hac voi hoat
tinh {rc ché rat manh protease HIV-1. Trong s6
cac acid triterpen dd biét dén, acid maslinic co
kha ning tc ché protease HIV-1 manh nhat
[15]. Piéu dang quan tdm la acid maslinic 1a
thanh phan chinh ciia 14 gdi hac, mot loai cay
moc phd bién & Viét Nam [9]. Trong y hoc dan
gian, gbi hac dugc sir dung dé chira viém khép,
sung tay, dau ngudi, dau bung [9]. Cac két qua
trong nghién ctru nay goi ¥ vé kha ning phat
trién va st dung cay thudc dan gian Goi hac va
hoat chét acid maslinic trong diéu tri bénh HIV.

100 & B

Hoat d¢ con lai (%)
/

Nong df acid Maslinic ()

Hinh 6. Hoat tinh trc ché cuia acid maslinic ddi véi pepsin (A) va protease HIV-1 (B).

4. Két luin

Qua nghién ciru sang loc hoat tinh trc ché
pepsin cua cac cao chiét con tir 136 loai thuc
vat cho thdy c¢6 5 cao chiét hat gdm Bo (Persea
americana Mill.), 14 Géi hac (Leea rubra L.),
than Ma hoang (Ephedra sinica Stapf.), 1a Oi
(Psidium guajava L.) va la Thach chéau
(Pyrenaria jonqueriana Pierre) tc ché manh
enzyme ndy. Tir cao chiét con cua 1a Gdi hac,
chung t6i dd tinh sach dugc acid maslinic

(2a,3p- dihydroxy-olean-12-en-28-oic acid) co
tac dung trc ché manh pepsin va protease HIV-1
v6i ndng d6 ICs, tuong tmg 13 3,2 mM va 4,5
uM.

Loi cam on

Cong trinh nghién ctru duge hd tro kinh phi
boi d& tai Doc 1ap cap Nha nuéec mi sb DT-
PTNTD.2012-G/02.
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Inhibitory Effect of Plant Extracts on Pepsin and HIV-1 Protease

Nguyén Vin Diing', Luong Thi Kim Chau', Nguyén Thi Hong Loan'?,
Nguyen Thi Phuong’, Phuong Thién Thuong?,
Phan Tuén Nghia'?, Bui Phuong Thuan'?

'Key Laboratory of Enzyme and Protein Technology, VNU University of Science
2Faculty of Biology, VNU University of Science, 334, Nguyen Trai, Hanoi, Vietnam
*Department of Analytical Chemistry & Standardization, National Istitute of Medicinal Materials

Abstract: Highly active antiretroviral therapy has demonstrated remarkable success in inhibiting
HIV viral replication in HIV-infected subjects. This therapy combines three drugs including HIV
protease inhibitors. However, HIV can quickly develop resistance to anti-HI'V drugs. Hence finding of
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new compounds with ability to inhibit HIV protease is one of appoaches for HIV/AIDS drug
development.

At the beginning, pepsin (an aspartic protease) was used as a substitute for HIV-1 protease to
screen 136 plant extracts for their pepsin inhibitory activity by using agar plate diffusion assay using
hemoglobin as a substrate. It was found that the extract of Persea americana Mill., Leea rubra L.,
Ephedra distachya L., Psidium guajava L. and Pyrenaria jonqueriana Pierre strongly inhibited pepsin.
From Leea rubra L. leaf extract, a potent inhibitor of pepsin and HIV-1 protease was isolated and
purified by thin layer and column chromatography. The compound was identified by nuclear magnetic
resonance analysis as maslinic acid (20, 3p-dihydroxy-olean-12- en-28-oic acid) and it was inhibitory
for pepsin and HIV-1 protease with ICsy (50% inhibitory concentration) at 3.2 mM and 4.5 uM,
respectively. This finding was in good agreement with the published data on maslinic activity from
other plants.

Keywords: Pepsin, HIV-1 Protease, aspartic protease inhibitor, maslinic acid, Leea rubra L.
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