ACID BETULINIC - HOP CHAT CO NHIEU
TRIEN VONG TRONG Y HOC

Nguyén Thi Hoai - Lé Thi Ni Na
Khoa Dugc — Truong Pai hoc Y Duoc Hué

Tém tit

Acid betulinic 13 hgp chit c6 ngudn gde tir duge lidu dang thu hut s chd ¥ cta céc nha
khoa hoc véi nhiéu hoat tinh sinh hoc quan trong. Téng hop cac cong trinh nghién ciru cho thiy
hop chét nay va mot s6 dan chét cta né c6 tac dung tdt trén nhiéu thir nghiém in vitro va in vivo
~ trong diéu trj ung thu, HIV, st rét va dai thao duc‘mg typ I1. Su thay dbi cdu tric dya trén cac
triterpen ty nhién cling dugc cha y véi mong mubn tim duoc nhitng hop chét c6 tac dung manh
hon va an toan hon.

Abstract

BETULINIC ACID, A SUBSTANCE MUCH PROSPECTS IN MEDICINE

Nguyen Thi Hoai - Le Thi Ni Na -

Betulinic acid compounds derived from medicinal plants are attracting the attention of
scientists with many important biological activities. Summary of the study showed that this
compound and some of its derivatives work well in various in vitro and in vivo in the treatment
of cancer, HIV, malaria and diabetes type II. The structural changes based on natural triterpen
also noted the desire to find compounds that have powerful effects and safety.

1. MO PAU

Céc hop chét triterpen nam vong duoc
chiét xuét phan 14p tr dugc liéu trong thoi gian  hiém nghéo nhu ung thu, HIV [8].
gan day thu hat nhiéu su chu y cua cac nha

s€& 1a' mot tac nhan mai trong di€u tri cdc bénh

khoa hoc bai nhiéu hoat tinh sinh hoc ¢6 gia
tri [8]. Acid betulinic (acid (3B)-3-hydroxy-
lup-20(29)-en-28-oic) la mot trong nhimg dai
dién ndi bat cia 16p cac hop chét tw nhién nay.
Acid betulinic da duoc biét c6 tac dung chéng
viém, chéng loét da day, chéng st rét, bao
vé gan, ting cuong mién dich, chng dai thao
dudng,... va nay hop chét nay di duoc ching
minh c6 tac dung chdng ung thu va HIV. Céc
nghién ctru cho thdy acid betulinic ¢6 tic dung
- chéng ung thu mdt cach chon loc, né kim ham
su phét trién ciia cac dong té bao khdi u ma
khong anh hudng trén té bao binh thuong. Tac
dung chéng HIV duoc giai thich theo co ché
c ché sy trudng thanh cta virus. Hop chét
ndy phin bd trong mot s6 loai thuc vat véi
ham lugng khéa cao da dua dén hira hen day
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2. VAINET VE ACID BETULINIC
2.1.Cong thirc va tinh chit héa hoc
Acid betulinic 1a mdt triterpen 5 vong thude
nhom lupan, danh phdp IUPAC: acid (3B)-3-
hydroxy-lup-20(29)-en-28-oic; & dang bdt mau
trang, cong thirc phan tir C,,H,0;. khéi lwong

phén tir 456,7, nhiét o néng chay 316-318°

Céng thitc acid betulinic.
2.2. Phin bd acid betulinic trong tw nhién
Acid betulinic phan bd rong ri trong thuc vat,
& mét sb loai c6 ham luong twong déj cao. Dién
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hinh 18"cdng bb cua G. Pavanasasivam va mot
s6 tac gia khéc [8], [14], [18] véi 34 loai thude
26 ho ¢6 chtra acid betulinic, dong thoi danh gia
ham luong clia hop chit nay & céc bd phan khac
nhau trong mdj loai. Két qua cho thdy c6 11 loai
c6 ham lugng acid betulinic > 1%, c4c loai con
lai ¢6 ham lugng tir 0.006 — 0.8%.

3. TAC DUNG CHONG UNG THU

Ung thu vin l1a mdt trong nhiing nguyén
nhan gdy tir vong hang dau. Theo WHO, nim
2004, ung thu gay tir vong khoang 7.4 triéu
nguoi trén thé gidi, va khoang 7.6 triéu ngudi
ndm 2007. Theo du bio dn nam 2030, sb
© nguoi chét vi ung thu hang nam khoang 12
triéu nguoi [13]. Ty 18 chét do ung thu & Viét
Nam cfiing rit cao. Su gia tdng nhanh chdng
can bénh ung thu dang 1a mot cudc khing
hoang thuc sy cho stc khoe cong dé)ng va
hé thong y té trén toan thé gigi. Con nguoi
dd, dang tim cach phong va chita tri né. Tuy
nhién, sau nhiéu thap ky nghién ciru thubc va
phuong phép chira tri ma van chua cé nhiéu
két qua, viéc diéu tri ung thu van dang 1a mét
thach thirc.

C6 nhiéu phuong phap dé didu tri bénh ung
thu, gdbm c¢6 phiu thuat, vat Iy tri liéu (xa tri
liéu), hoa tri ligu (ding thudc diéu trj ung thu),
ting cuong mién dich (mién dich tri liéu),
vaccine ... Mic dii héa tri liéu diéu tri ung thu
gdy ra tdc dung phu va khang thudc, song van
duoc cong nhan 13 sy lua chon dau tién dé diéu
tri nhiéu bénh ung thu [13]. Hoéa chét chéng
ung thu déula nhiimg chét gay doc té bao, didu
trj hoa chit dua trén sy dép ing khac biét nhau
gifta t& bao ung thu va té bao lanh [1].

Céac nghién ctru gan ddy cho thiy thuc vat
12 nguédn nguyén liéu tiém ning c6 gia trj cho
viéc kham pha va phat trién cic hop chit méi
diéu tri ung thu. Mét 16p cac hop chét ty nhién
htra hen tac dung nay 14 cac triterpen. Va hién
nay acid betulinic dang 1a mot phat hién ndi
bat voi rat nhidu nghién ctru da duoc tién hanh
dé danh gia tac dung chéng ung thu va giai
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thich co ché hoat dong ctia né.

Néam 1995, Emily Pisha va cdng sy [5] 1a
nhitng ngudi dau tién tim ra tac dung chong
ung thu chon loc cua acid betulinic trén céc
té bao melanoma (té bao u hic t6) clia nguoi.
Céc nghién ctru tiép theo cho thiy betulinic
con tac dong dbi véi té bao neuroectodermal
(t€ bao than kinh - ngoai bi) va té bao khdi u
ndo, duoc biét lién quan dén apoptosis bing
con dudng ty thé [7]. Hop chét nay truc tiép
gdy ra tinh thim cua mang ty thé va giai phong
cytochrome C dgc 1dp voi BAX/BAK [14].
Véi co ché diéu tiét cAc tin hidu cua apoptosis,
acid betulinic dugc xem xét nhuw mot phwong
4n thay thé diy hira hen nhim tiéu diét té bao
ung thu [6].

Nam 2001, trong nghién ciru ctia Supino va
Zuco [21], tac dung cua acid betulinic dugc
khao sat ca trong thir nghiém invitro va invivo.
Két qua cho thdy acid betulinic c6 tac dung t6t
trong diéu tri cac dong té bao ung thur bao gdm
té bao u hic té melanoma; ung thu budng trimg
va ung thu ¢d tir cung. Ciing trong nghién ciru
nay, acid betulinic duoc so sanh véi thube
diéu tri ung thu thong thuong 1a Doxorubicin.
Mbt diéu thu vi 1a, trong khi Doxorubicin gay -
doc cho té bao u 4c tinh va té bao binh thuong
v6i cliing ndng do thi acid betulinic chi ¢ anh
huéng rit thip hoic khéng anh huéng dén
viéc chdng ting sinh & té bao khong c6 khbi u,
cu thé & té bao PBL (nguyén bao lympho méau
ngoai vi) voi gia tri IC, (danh gid kha ning
tic ché hoa sinh) cia betulinic 1a >50ug/ml,
trong khi d6 IC, cia Doxorubicin 1a 0.02 +
0.002pg/ml, nghia 1a phai & ndng dé rat 1én so
voi Doxorubicin, acid betulinic méi gy doc
cho té bao binh thuong.

Ngoai ra, acid betulinic ciing dugc ching
minh c¢6 kha ning dung nap tdt & chudt dén lidu
500mg/kg ma khong géy ddc tinh [5], [14].

Céc nha khoa hoc trén thé giéi da va
dang nghién ciru tdng hop céc din xuét acid
betulinic ¢6 hoat tinh manh hon véi hy vong
c6 thé mang lai nhitng (mg dung méi trongy
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hoc [16]. Nhitng nghién ciru trén cho thay acid
betulinic 13 hop chit mang lai hy vong méi
trong phat trién thanh thudc difu tri ung thu
trong tuong lai.

4. TAC DUNG CHONG HIV \

Su gia ting nhanh chén_gvé sO ngudi
nhiém HIV trén toan thé gi6i voi khoang 2.7
‘tridu ngudi nhidm HIV va 2 triéu ngudi chét
vi AIDS mdi nam. Uéc tinh vao cubi nim
2008 khoang 33.2 triéu ngudi dd bi nhim
HIV va hang ngan ca nhiém méi mdi ngay,
day dang 14 méi hiém hoa d6i véi toan nhan
loai. Dich bénh lam gia tang sy nghéo déi,
tac dong khéng nho dén tinh hinh kinh té,
chinh tri va xa hoi di véi nhiéu qubc gia
trén thé gioi trong d6 c6 Viét Nam. Viéc
nghién ctru thubc va vacxin phong chdng
HIV dang 13 vin d& duogc ca thé gi6i quan
tAm, tuy nhién vAn chua nhan duoc cac két
qua nhu mong doi [15].

Nhiéu nghiién ciru cho thiy cac hop chét chiét
xuét tir thue vat ding trong héa tri lidu chbng
HIV dang duoc cha y. Cac thanh phin duoc

. phén 1ap va danh gia hoat tinh sinh hoc nhu:
alcaloid, carbbhydrat, coumarin, flavonoid,
lignan, phenolic, protein, quinon, xanthon, tannin
va terpen [3]. Céc triterpen chdng HIV duogc

* phén thanh nam loai, nhiéu loai trong d6 da
duoc x4c dinh co ché hoat dong nhur e ché

"qua trinh xAm nhép (bang cach ngin chin xAm
nhip cla virus qua méang t bao), tc ché men
sao chép nguoc, tc ché protease va uc ché su
truong thanh cha virus [9]. '

Thoi gian gin ddy dd c6 nhiéu tién bd
trong diéu tri HIV, dic biét 1a liéu phéap

HAART (liéu phép chdng virus hoat tinh
~ cao) d4 gop phan quan trong trong didu tri
HIV, nhung nhirng v4n dé nhu kha ning dung
nap, tuong tac thudc va khang chéo giita cac
thudc trong cing mdt nhém van 1a rao can
dang ké d& dat dugc thanh cong trong didu
tri 1au dai. Mt nghién ciru cho thdy 25%
‘c4c bénh nhan méi nhiém HIV d& khang
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v6i it nhat mot ART (antiretroviral therapy)
[15]. Do su phat trién nhanh chéng cua cac
ching d& khang thudc, viéc nghién ciru cdc
hoat chét chéng HIV theo co ché méi 1a cin
thiét. Vi sé luong rt 16n ciing nhu sy da
dang trong ciu tric clia cac thanh phin co
trong thuc vat thi viéc nghién ciru kham pha
cac hop chit khang virus méi 1a thuc su cin
thiét. Trong d6 acid betulinic ndi bat 1 dai
dién cho mot trong nhitng tic nhan chéng
HIV theo co ché mdi.

Nghién ciru cua Andros Theo va Tracy
Macsebe [19] d4 chi ra ring acid betulinic c6
tac dung {rc ché virus nhan dién coreceptor
CCRS5 va virus nhdn dién coreceptor CXCR4.
Nhu vdy day 1a mét chit wc ché tiém ning
chéng lai cac ching virus HIV khac nhau véi

gia tri IC, (CXCR4) 14 0.04ug/ml va IC,,

(CCRS5) 1a 0.002ug/ml. Co ché hoat ddng
cua acid betulinic dugc giai thich nhu mot:
chét e ché sy trwdng thanh caa virus HIV.
Diéu nay duoc lam rd hon qua nghién ctru
bevirimat  (3-0-(39.39-dimethylsuccinyl)
betulinic acid) mot din xudt cua acid
belutinic. Hién nay, cdc thubc chéng HIV

- phan tr nhé (small molecula antirotrevirl

drug) trc ché sy nhén 1én cua virus ‘hudéng
dén cac enzyme la men sao chép nguoc,
protease, intergrase hodc cic coreceptor cia
virus (CXCR4 va CCRS). Nhung bevirimat
khong we ché sy nhan 1én cua virus thong
qua enzyme hay coreceptor ma theo, Zhuo
va cong su (2004) [20] bevirimat lam gian
doan sy trudng thanh cia virus HIV ¢ giai
doan cudi, tac dong vao protein GAG - mét
trong ba gen cdu tric cua soi ARN trong
clu tric 151 virus, 1am &c ché sy nhén 1én
ctia virus HIV. Do d6 hop chét ndy dua dén
mdt lidu phéap hira hen, giam thiéu céc tac
dung phu v& mit t& bao. Pay duoc coi la dai
dién dAu tién trong cac hop chat chéng HIV
theo co ché wc ché su trudng thanh cia virus -
[12]. Va quan trong 1, bevirimat c¢6 kha
nang chdng lai cic ching virus khac nhau
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da @& khéng véi cag thube chéng HIV dang
dung nhu AZT (NRTI), nevirapine (NNRTTI)
va indinavir (PI). Nhu vay cac nghién ctru
cho thdy acid betulinic va mét sb din xuit
ciia nd c6 thé duoc sir dung nhu mot liéu
phép tri lidu hira hen dbi voi HIV.

5. CACTAC DUNG KHAC

Acid betulinic khong chi dugc quan tim
v6i cac hoat tinh chéng ung thu, khang
HIV ma con dugc xem nhu mdt ong cir
vién cho viéc phat trién thudc diéu tri sbt
rét méi. S8t rét 1a mot trong nhimg bénh
truyén nhiém phd bién nhit va la vin dé
rdt nghiém trong déi voi swc khoé cong
ddng. Bénh gdy ra béi céc ky sinh
trang thudc chi Plasmodium. Chi nay cé

bon loai, nguy hiém hon ca 1a Plasmodium

Jalciparum va Plasmodium vivax. Hién nay
Plasmodium falciparum da d khang véi
.ca chloroquine — thudc chdng st rét ré tién
va thuong duge st dyng nhiéu nhit (WHO
2008). Mot van dé khac trong liéu phép diéu
tri can bénh nay 1a xuit hién khang chéo
gitta cac thubc trong cung mot nhém. Vi
hién tugng khang thudc - khang v6i nhiéu
loai thuéc kinh dién nhu quinin, chloroquin,
primaquin va mefloquin ma viéc diéu trj st
rét d3 trd nén khé khin va co lic gin nhu
bat lyc & nhidu ving trén thé gi6i (Schlitzer
2007) [17]. Vi v4y, viéc phat trién ligu phap
tri s6t rét méi la cin thiét, Cung véi cac
‘hoat chét phan l4p tir thyc vat nhu alcaloid,
flavonoid ... acid betulinic cing din xuit
cua noé cling dugc Matheus Santos va cong
su nghién ctru hoat tinh chdng sbt rét [4].
Két qua cho thdy cac hop chit nay co tac
dung hitu hiéu chdng lai ching Plasmodium
dé khang v6i chloroquine trong thir nghiém
invitro va acetat betulinic dugc ghi nhan cé
tac dung manh nhét.

Tac dung quan trong khic cia acid
betulinic 1a chéng viém. Nhiéu nghién ctru
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da dugc tién hanh dé chirng minh hoat tinh
ndy va xéac dinh co ché ctia né. Acid betulinic
c6 tac dung trc ché lipopolysaccharide (LPS)
tao ra IL-6 théng qua viéc diéu hoa cac yéu
t6 nhan NF-xB trong t& bao don nhan mau
ngoai vi. Qua d6, acid betulinic &rc ché chon '
loc enzym COX-2 13 men xuc tic qua trinh
tao ra Prostaglandin E2 gay viém. Hiéu qua
ctia thubc da dugc khing dinh thong qua
thtr nghiém in vivo, acid betulinic Gc ché
san xuit Prostaglandin E2 va hoat tinh cia
enzyme myeloperoxidase trén dong vét th1
nghiém [11].

Céac két qua nghién ctru ciia Adesanwo va
cong su [2] ciing d4 chimg minh ring acid
betulinic phén ldp tir Tetracera potatoria
c6 tac dung tic ché loét da day trén chudt.
Nim 2009, tic dung ndy dwgc khing dinh
m{t 14n nita trong nghién ctru ctia Seung-
Jung Shin va Chan-El Park [18] khi acid
betulinic c6 kha ning tc ché sy phét trién
cua Helicobacter pylori, mot vi khuén
thudng gap trong bénh loét da day ta trang.

Nghién ctru gan ddy con cho thiy acid
betulinic c6 kha ning ¢ ché glycogen
phosphorylases (GP). Vé&i tic dung nay,
acid betulinic dang dugc xem xét nhu mot
liéu phap diéu tri dai thao duong type II va
cac bién ching cua né [10].

6. KET LUAN

Dua trén nhu’ng két qua nghién ctru da
dat duoc vé tiac dung sirth hoc cua acid
betulinic cho thiy hop chit nay co nhiéu y
nghia thiét thyc vé mdt y hoc va htra hen c6 -
thé tré thanh ngudn nguyén liéu lam thube
chita nhiéu cin bénh nan y, mang tinh thoi
dai nhu ung thu, HIV, tiéu duong... Cac hop
chit thién nhién ngdy cang déng vai trd
quan trong trong héa tri lidu, cin c6 nhing
nghién ctru sau hon nita v& linh vuc nay: dé
¢6 thé mang 1a1 nhitng hgp chét méi ¢6 g1a )
tri ing dung trong y hoc.
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