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KHAO SAT HOAT TiNH CHONG OXY HOA TREN IN VITRO VA TAC DUNG
BAO VE GAN TREN CHUQT NHAT TRANG CUA CAO PAC NUC NAC

Luc Ngoc Bao Khanh!, Nguyén Thu Anh2,

Lé Mai Khanh An', Nguyén Thi Nhu Hao', Nguyén Hoai Nam!

TOM TAT

Nghién cltu nay dugc ti€n hanh nhdm khao sat
doc tinh cap, hoat tinh ch6ng oxy hda va bao vé gan
cla cao vo than nlc nac. Vé tac dung loai bo goc tu
do DPPH, cao nlc nac co6 hoat tinh chdng oxy hda vdi
ICso = 69,5 pg/mL. Nghién ctru doc tinh cla cao & liéu
10 g/kg cho ti |é sdng sét 100% va khdng con vat nao
c6 biéu hién doc tinh sau 14 ngay udng cao. O' md
hinh gay doc gan bang CCls cho thdy, udng cao nuc
nac 6 liéu 900 mg/kg va 1200 mg/kg da lam giam
dang ké su tang nong dé AST va ALT so vdi I6 ching
bénh ly. Két qua m6 bénh hoc phu hgp vdi cac thong
s0 hoa sinh. T khoa: bao vé gan, carbon tetraclorid,
chdng oxy hda, doc tinh cap, nic nac.

SUMMARY
IN VITRO ANTIOXIDANT AND IN VIVO
HEPATOPROTECTIVE ACTIVITIES OF STEM
BARK EXTRACT OF OROXYLUM INDICUM
ON CARBON TETRACHLORIDE-INDUCED

LIVER DAMAGE IN MICE

The present study aimed to evaluate the acute
toxicity, the in vitro antioxidant capacity and in vivo
hepatoprotective effect of the extract from Oroxylum
indicum stem bark. Concerning the DPPH free-radical
scavenging assay, the extract demonstrated an active
antioxidant activity with an ICso of 69.5 pg/mL. In the
acute toxicity experiment, where a dose of 10 g/kg
was administered, all treated mice remained alive and
showed no signs of poisoning after 14 days of
receiving the extract. In a model of CCls-induced liver
injury, pretreatment of the mice with the extract at
doses of 900 mg/kg and 1200 mg/kg significantly
reduced the increase in AST and ALT levels compared
to the toxic group at all administered doses. The
results of histopathological study were consistent with
the biochemical parameters.

Keywords: acute toxicity, antioxidant, carbon
tetrachloride, hepatoprotective, Oroxylum indicum
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I. DAT VAN DE

Ngay nay, ti I& mac va tir vong do cac bénh
vé gan dang ngay cang tang bdi sy ti€p xuic
khdng ngliing cua con nguGi ddi véi hda chat doc
hai va 6 nhiem moéi trudng. Trong khi do, cac
thu6c cta nén y hoc hién dai van chua chirng
minh dudc hiéu qua toan dién va dac hiéu cla
minh trong viéc phong ngtra va diéu tri cac roi
loan vé gan, song lai cé gid thanh cao va qua
nhiéu tac dung phu di kém. Vi vay, nhiéu dé tai
nghién clu da di theo hudng tap trung vao tim
ki€m cac hgp chat bao vé gan, chGng cac goc tu
do c6 ngudn goc tir tu nhién, dac biét la nguon
goc tUr thuc vat.

Nuc nac (Oroxylum indicum (L.) Vent.) thudc
ho Chum Ot (Bignoniaceae), la mét loai cdy moc
hoang, phan bd rong khdp & nudc ta. Theo kinh
nghiém dan gian, ndc nac da dugc (ng dung
trong nhiéu bai thubc dé chita cac bénh vang da,
di ing, man ngla, viém hong, ho khan tiéng,
dau da day, ly, viém dudGng tiét niéu, dai budt ra
mau...(1). Hién nay, da cé thém nhiéu nghién
ctu khoa hoc dugc cong bo vé tac dung cua ndc
nac cung vdi hoat tinh khang khuén, khang ndm,
bao vé gan, than, da day, ch6ng dai thao dudng,
chdng ung thu, chong dot bién, diéu hoa mien
dich...(3). Song, cac nghién ctu trong nudc vé
kha néng chéng oxy hda - bao vé& gan cua cay
ndc nac van con han ché. Vi thuc té néu trén,
nhém nghién ctu thuc hién dé tai "Khdo sat
hoat tinh chéng oxy hoa trén in vitro va tac dung
bdo vé gan trén chudt nhat trang cda cao dac
nuc nac (Oroxylum indicum)”.

Il. DOI TUONG VA PHUONG PHAP NGHIEN CUU

2.1. Poi tugng nghién ciru

Cao duoc liéu: Cao nudc tir vo than nuc
nac dugc cung cdp bdi Cong Ty C& Phan Dugc
OPC Bac Giang.

Péng vat nghién ciau: Chudt nhdt trang
chiing Swiss albino, khde manh, 6 - 7 tuan tudi,
trong lugng trung binh 25 - 30 g, dugc cung cap
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bgi Vién Pasteur Thanh phd H6 Chi Minh. Chuot
duc va cai dugc nubi 6n dinh trong hé théng nudi
chudt sach tai phong thi nghiém ctia bd mon
Dugc Ly - trudng Dai hoc Y khoa Pham Ngoc
Thach, bang vién cam va nudc sach, véi nhiét do
duy tri 25 + 2 °C, d6 &m 55 + 5%, chu ky sang
tdi 12/12h (chu ky sang tlr 7 gid dén 19 gi&). Thé
tich cho udng va tiém chudt la 10 mL/kg.

Hoéa chat, thuéc tha va trang thiét bi:
Methanol (Fisher, My), DPPH (Sigma-Aldrich, My),
vitamin C (Vién Kiém Nghiém Thudc, Viét Nam),
silymarin (Xi'an Herbvol Biotech, Trung Qudc),
carbon tetraclorid (Merck, My), dau olive (Qlivoila,
Y), kit dinh Iugng men gan Centronic (GmbH,
burc), formalin (Xilong, Trung Qudc), may doc dia
elisa Spectramax Plus 384 (Molecular Devices,
My), may do sinh hod ban tu dong Humalyzer
3000 (Human, Burc), may ly tdm lanh toc do cao
Z326K (Hermle, i), kinh hién vi soi néi ¢ gan
camera SM745T (Nikon, Nhat Ban).

2.2. Phuong phap nghién ciru

2.2.1. Khao sat hoat tinh chéng oxy hoa
cua cao nic nac bang phuong phap DPPH.
Th&r nghiém dudc ti€n hanh trén dia 96 giéng,
[an lugt cho 100 pl cao chiét & cac nong dé khac
nhau phan Ung déng lugng véi dung dich DPPH.
Cac mau sau khi pha dugc G 30 phdt 6 nhiét do
phong va dé trong t8i. Sau d6, do hap thu quang
phé dudc do & budc séng * = 517 nm.

Hoat tinh chong oxy hda (HTCO) dugc tinh

theo cong thic:
o _ (ODchl]‘ng - ODthL)‘)
HTCO () = —(ODuing— ODwang) ~ * 100

TU ndng d6 mau phan 'ng va HTCO tuong
fng, xay dung phuong trinh tuyén tinh va xac
dinh ICso clia cao chiét. Chirng duong sur dung la
vitamin C.

2.2.2. Khao sat doéc tinh ciap duong

uéng cua cao nic ndc bang mé hinh liéu cé’

dinh. Chu6t dugc cho nhin ddi 12 giG trudc khi
ti€n hanh thir nghiém, van cho uéng nudéc binh
thuGng.

Thu gidi han:

- O giai doan sc bo: cho 1 con chudt udng
cao nuc nac pha trong nudc cat véi mot lieu duy
nhat & ndng d6 10 g/kg. Trong vong 24 gid, theo
ddi chat ché thé trang chudt va ghi nhan nhiing
bat thudng (biéu hién hanh vi, tinh trang 16ng,
lugng thdc an nudc udng, ti 1€ chudt chét). Néu
dong vat thi nghiém khong chét, chuyén sang
giai doan ti€p theo. Néu dong vat thi nghiém
chét, thr v8i muc liéu thdp hon mirc da thur.

- O giai doan xac dinh: Iap lai thi nghiém
trén vai 5 con chudt khac trong vong 14 ngay.

Chu0t chét (néu cd) va chudt song sét sau
14 ngay th& nghiém déu phai mé dé quan sat
dai thé cac cd quan ndi tang, néu phat hién thdy
di€ém bat thudng, ti€n hanh lam tiéu ban giai
phau bénh dé quan sat vi thé (2).

2.2.3. Khao sat tac dung bao vé gan cua
cao nic ndc. Chudt nhat trang dugc chia ngau
nhién thanh 5 16, mai 16 6 con (3 con dut, 3 con
cai), bo tri thi nghiém nhu trong Bang 1.

Bang 1. Bang bo tri thi nghiém khao sat
tac dung bao vé gan cua cao niic nac

L6 thir no Mau thu
(n=6) Udng Tiém
Chiing sinh ly NuGc cat Dau olive
Chiing bénh ly Nudc cat CCl4 0,2%
Silymarin  |Silymarin (100 mg/kg) |CCl40,2%
Cao 900 |Cao nlc nac (900mg/kg) CCls 0,2%
Cao 1200 ((iaz%g:ch/nkagc) CCl0,2%

Cho chudt ubng nudc cdt hoac thudc
(silymarin, cao nuc nac) lién tuc trong vong 15
ngay. Vao ngay th 15, sau khi ubng nudc cat
hoac thudc 1 gid, tién hanh tiém phic mo CCls
hoac dau olive, tuy 10. 24 gid sau khi tiém, tién
hanh can trong lugng chudt, gay mé véi da CO.,
m& nhanh chubt, 18y mau & tim dé phén tich cac
chi s6 sinh hda (AST, ALT), tach 18y gan dé€ danh
gia dai thé va vi thé. )

Panh gid sinh hoa: mau mau chubt dugc
dem quay ly tdm véi toc dé 3000 vong/phut
trong 15 phat dé€ thu I8y huyét thanh. Sau do,
dinh lugng ndng dd AST, ALT dé xac dinh mirc
dd tén thuong gan.

Panh gid mé bénh hoc: toan bd gan dugc
rira sach bang dung dich NaCl 0,9% lanh, thdm
kh6é va ngam trong dung dich formalin 10%. Két
qua vi thé dugc danh gia theo thang diém HAI
(HAI score).

Phéan tich két qua va xu' ly s6 liéu thong ké:
két qua thuc nghiém dugc x(r ly bang phan mém
Microsoft Excel 2016, trinh bay dudi dang gia tri
trung binh % sai s8 chudn cua gia tri trung binh
(Mean £ SEM), danh gid y nghia thdng ké bang
phép kiém Mann-Whitney trén phan mém
Minitab 17, cac bi€u d6 dugc vé& bang phan mém
Microsoft Excel 2016 va Sigmaplot 15.0.

INl. KET QUA NGHIEN cU'U

3.1. Khao sat hoat tinh chong oxy héa
cia cao nic nac bang phucng phap DPPH.
Két qua khao sat vé kha nang loai bd gdc tu do
DPPH clia cao nlc nuc nac dudc trinh bay trong
Hinh 1.
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Hinh 1. Hoat tinh chéng oxy hoa cua cao
nic nac

Hoat tinh chdng oxy hoéa clia ndc nac (ICso =

69,505 ug/mL) thap hon vitamin C (ICso = 2,735

pg/mL) 25,41 [an. Qua phan (ng véi thudc thar

DPPH cho thay cao ndc nac cd tac dung chong

oxy hda theo ca ché két hgp vai goc tu do cua

DPPH, lam giam mau tim dac trung cla goc tu
do nay.

3.2. Khao sat doc tinh cap dudng udng

cua cao nic nac bang mo hinh liéu c6 dinh

e v “zl
" - o

©

Tat ca chudt déu con sbng, van dong binh
thudng va khong cé dau hiéu ngd doc (khong bi
kich déng hay chdm chap, biéu hién xu Iéng, thg
gap hay bat ky dau hiéu bat thudng nao khac)
trong 24 gid cling nhu trong 14 ngay sau dé.
Sau 14 ngay thir nghiém, mé chudt va quan sat
thdy dai thé cla cac cd quan ndi tang khéng c6
bi€u hién bat thudng.

3.3. Khao sat tac dung bao vé gan cua
cao nic nac

Panh gia dai thé: Két qua quan sat dai thé
gan chudt sau khi gdy tdn thuong bang CCls
dugc trinh bay trong Hinh 2 va Bang 2.

(D) (E)

Hinh 2. Hinh anh dai thé gan chuét
(A) 16 ching sinh ly, (B) 16 chiing bénh ly, (C) 16 silymarin, (D) 16 cao 900, (E) 16 cao 1200
Bang 2. Két qua quan sat dai thé gan chudt

Lo Két qua quan sat dai thé
Ching sinh ly Gan mau dd, tran lang, khong phu né, khdng sung huyét
Chiing bénh Iy Gan nhat mau, phl‘JNn‘é,_ sung Nhuyé't, P‘é méﬂ’g kh6nNg tron Al'émg,acé cho bac mau, cé
§ xuat hién nhirng cham xuat huyét va dom trang
Silymarin Mau do, mat nhdn, c6 dém trang nho 1én
Cao 900 Gan nhat mau, bé mat I§h6r]g tron Iéng,‘ _cé_ ch,6 bac méuﬂ,’ c6 d6m trang nho Ién,
con rai rac mot vai vi tri sung huyét
Cao 1200 Gan nhat mau, mat nhan, c mot vai diém tén thucng

Qua quan sat dai thé gan cho thay, khi dugc
udng silymarin va cao nuc nac, hinh thai va mau
sac cla gan da co khac biét so véi 16 chirng bénh
ly. Song, su’ khac biét cta 16 dung nlc nac & liéu
900 mg/kg van chua ro rét, van con nhiéu dém
trdng va cac diém tdn thuong rai rac. Trong khi
do, gan chudt & 16 silymarin va 16 uéng cao 1200
mg/kg d& gan nhu khéng con biéu hién tén
thugng gan, tuy nhién, nhu mé gan con to.

Panh gid vi thé: K& qua quan sét vi thé
gan chudt sau khi gdy ton thuong bang CCls
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dugc trinh bay trong Hinh 3 va Bang 3.

O 16 ching bénh ly, toan bd gan déu biéu hién
tinh trang viém va hoai t&r, & mot vai vi tri, cac t€
bao nhu m6 gan bi thodi hda nudc - trugng phong,
it bt mau thudc nhuém va xudt hién nhiéu khong
bao, mot sG t€ bao khac bi mat nhan. O cac 16
dung silymarin va cao nic nac, tinh trang hoai tir
clia gan da giam, do d6 mirc do viém gan hoai tur
@ cac l6 nay ciing giam trén HAI score. Dac biét, &
16 silymarin va cao 1200, két qua mo6 bénh hoc gan
nhu tré vé mic binh thudng.
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Hinh 3. Hinh anh vi thé gan chudt
Badng 3. Két qua quan sat vi thé gan chudt

I HAI score

Két qua phan tich vi thé

Chiing sinh ly 0/18

Nhu mé gan binh thudng (khong hoai tir, khong viém, khong xa hda)

C6 hién tugng hoai tir quanh tinh mach trung tdm (5/6) va trong tiéu thly

Ching bénh ly|  6/18 (1/4), cac mach mau va xoang tinh mach & gan cd hién tugng sung
huyét, rai rdc cé ndi hoai tir toan bd ti€u thuy gan
Silymarin 1/18 C6 hién tugng hoai tir trong ti€u thuy (1/4)
Cao 900 4/18  |CS hién tugng hoai tir quanh tinh mach trung tam (3/6) va trong ti€u thuy(1/4)
Cao 1200 1/18 C6 hién tugng hoai tir trong ti€u thuy (1/4)

Panh gia sinh héa: Chi s6 AST va ALT
trong huyét thanh chudt & cac 16 thr nghiém sau
khi gy ton thueng gan bang CCls dugc trinh bay
trong Bang 4 va Hinh 4.

Bang 5. Két qua danh gia sinh hoa

huyét thanh chuét
L6 S6 chuét| AST (U/L) |ALT (U/L)
Chuing sinh ly 6 127,7 +7,5/86,9 + 4,3
Chiring bénh 6 940,1 + | 2182,2 +
ly 196,1** 248 4**
Silymarin 6 97,5+ 1315+
Y 15,3** | 16,8%**
4571+ | 1346 %
Cao 900 6 94 5K 55 144 GHk.#5
258,7 £ | 460,9 +
Cao 1200 6 | 35 ues log grarnss

Chu thich: *p < 0,05, **p < 0,01: so vdi |0
ching sinh ly;

#p <0,05, ##p <0,01: so vai |6 chirng bénh ly;

$p < 0,05, *¥p < 0,01: so vdi 16 silymarin.

Qua phan tich cac két qua sinh hda cho thay,
G 16 chirng bénh ly, nong do AST tang gap 7,4
[an va ndng do ALT tang gap 25,1 lan so vdi 10
chirng sinh ly (p < 0,01). biéu nay chiing to sir
dung CCls v&i nong do 0,2% da thanh cong
trong viéc gy tdn thuang t& bao gan, khién gan

tang phong thich AST va ALT vao mau. Dac biét,
ALT sé tang nhiéu han so véi AST bgi ALT dac
trung cho cac tdn thuang & gan. Do dd, & cac 16
gay ton thuang bang CCls, ty s6 De Ritis sé& bé
hon 1.

3000

o AST
S ALT
2500 A

Gia tr1 men gan (U/L)
— —- ™
[=] h [=3
(=] (=3 (=]
(=} < (=]

[
(=
(=]

(=
L

Sinh ly Bénhly  Silymarin = Cao 900  Cao 1200
Hinh 4. Gia tri AST va ALT & cac 16 thu’ nghiém
Chu thich: *p < 0,05, **p < 0,01: so vdi |6
chiing sinh ly;
#p <0,05, ##p <0,01: so vGi |6 chiing bénh ly;
$p < 0,05, *¥p < 0,01: so vdi 16 silymarin.
Hiéu qua bao vé gan cla silymarin va cao
nuc nac dugc danh gia qua su gidm néng dé cla
AST va ALT so vdi 16 khong dung thudc. Véi két
qua trén co thé thay, cac thudc thir nghiém déu
c6 tac dung lam giam men gan, véi th( tu:
silymarin > cao nlc nac liéu 1200 mg/kg > cao
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nuc nac liéu 900 mg. Tuy vay, AST va ALT & hai
[6 ubng nlic nac van cao han nhiéu so véi 16
uong 5|Iymar|n Do do, kha nang bao vé clia cao
ndc ndc du & liéu 1200 mg/kg van chua thé so
sanh vdi silymarin. Nhin chung, két qua sinh hoda
mau phu hgp véi nhitng danh gia vé dai thé va
phan tich m6 bénh hoc cac mau gan chuét &
ting 10.

IV. BAN LUAN

VEé cd ché, kha nang bao vé gan cua cao nuc
nac la nhG vao su ¢cd mat cla cac hoat chat
chdng oxy hda trong thanh phan, dién hinh I3
cac hgp chat polyphenol. NhG ¢ cac nhém -OH
trong cdu trdc, cac polyphenol dé dang nhugng
proton dudi dang nguyén tr hydro cho cac goc
tu do (8). Mac du kha nang loai bo goc tu do cua
cao nuc nac thap han so vdi vitamin C nhung
diéu nay phu hgp vdéi cac két qua nghién clru
khac vé hoat tinh chéng oxy hoa trén in vitro cta
nuc nac (5, 7).

V@i nghién cru doc tinh cap cda nlc nac, &
liu Dmax = 10 g/kg, khong co con vat nao chét
hay cd biéu hién ddc tinh. Do dé, cd thé xép nuc
nac vao nhém gan nhu khong doc (2), két qua
nay phu hgp vdi viéc nlc nac da dugc st dung
ldu dgi trong y hoc dan gian. Qua do, thur
nghiém tac dung bao vé gan clia nlc nac & liéu
lugng 900 mg/kg va 1200 mg/kg la thich hgp.

Két qua nghién clru tac dung bao vé gan cua
nuc nac tuang doi phu hgp véi cac cong b trudc
day. C6 su khac biét vé hiéu qua bao vé gan
gilra cac nghién ctu la do su’ anh hudng cta cac
yéu t6 nhu vi tri thu hai, b6 phan dung va dung
moi chiét. Tuy déu chira thanh phan hda hoc
nhu nhau nhung & cac vung dia ly c6 diéu kién
thd nhudng khac nhau, nic nac sé cb su’ chénh
léch vé ham lugng cac hgp chat polyphenol (4).
MOt yéu to anh hudng khac la bd phan dung, bdi
polyphenol phan b6 khong dong déu trong cac
bo phdn cla cdy (4, 5). Nghién clu cia D. S.
Moirangthem va dong nghiép (6) da cho thay su
tuong quan giifa hiéu qua chong oxy hda va ham
lugng cla cac polyphenol. Ngoai ra, D. S.
Moirangthem (6) ciing chi ra rang, d6 phan cuc
cla dung mdi anh hudng dang ké dén dd hoa
tan clia cac hgp chat polyphenol. Do d6, cao
dugc chiét bang dung mdi khac nhau s& co su
khac biét vé kha nang loai bd gbc tu do, tir do
anh hudng dén kha nang bao vé gan. Vi vay, co
thé dua ra gia thiét rang polyphenol Ia mét nhan
td dong vai tro quan trong trong viéc hinh thanh
nén kha nang chdng oxy hda va bao vé gan cla
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ndc nac. Ngoai ra, su’ bién dong trong nong do
enzyme gan cling bi anh hudng bdi ky thuat lay
mau mau, diéu kién chdam soc, va su khac biét
vé ddc tinh sinh ly gilta cac dong chuot.
V. KET LUAN

Cao nudc nac c6 tac dung chong oxy hoda va
khong cd doc tinh cap véi liéu Dmax = 10 g/kg.
Ubng cao vdi liéu 900 mg/kg va 1200 mg/kg
trong 15 ngay da tao ra tac dung bao vé gan tich
cuc trén md hinh gdy ton thuong gan bang CCls
& chubt nhat trdng théng qua viéc han ché su
tdng ndng dé AST, ALT, gidm mulc dd tdn
thuong gan trén dai thé cling nhu' vi thé so véi 16
khong dung thudc. Song véi mac liéu 900 mg/kg
chua tao ra dugc hiéu qua bao vé rd rét, trong
khi d6 ¢ muc liéu 1200 mg/kg da nhan thay rd
su’ khac biét trén dai thé lan vi thé. Két qua thu
dugc tir nghién cfu nay da md ra kha nang sir
dung cao nudc nac trong viéc ho trg bao vé chic
nang gan trudc cac tac nhan gay oxy hoa.
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