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This research was implemented with the aim of evaluating the acute
toxicity and hepatoprotective effect of ethanol extract of stem bark of
Oroxylum indicum (L.) Vent. The authors used the Litchfield —
Wilcoxon’s method to evaluate the hepatoprotective effect of ethanol
extract of stem bark of Oroxylum indicum against carbon
tetrachloride (CCl,) induced hepatotoxicity. Research results show
that the LD50 of the ethanol extract of stem bark of Oroxylum
indicum could not be determined. After 8 days for oral administration,
ethanol extract of stem bark of Oroxylum indicum at doses of 300
mg/kg and 900 mg/kg showed a hepatoprotective effect by reducing
AST, ALT and MDA levels, in addition, a dose of 900 mg/kg showed
limited damage to the liver injury induced by CCI4 in a mice model.
Through the study, it can be concluded that the ethanol extract of stem
bark of Oroxylum indicum is safe and exhibits hepatoprotective
effects against CCl,.
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Nghién ciru duoc tién hanh véi muc tiéu danh gia doc tinh cap va tac
dung bao vé gan caa cao con vo than Nidc nac. Nghién ctu st dung
phuong phép cua Litchfield — Wilcoxon dé xac dinh doc tinh cap
duong udng va danh gia tac dung giam bao vé gan trén mo hinh gay
doc gan bang carbon tetraclorid (CCls). Két qua nghién cau cho thay
khéng xac dinh duoc LDs, ciia cao chiét con vo than Ndc néc. Sau 8
ngay udng, cao con vé than Nic nac liéu 300 mg/kg va 900 mg/kg
thé hién tac dung bao vé gan théng qua viéc lam giam ndng do AST,
ALT, MDA, ngoai ra liéu 900 mg/kg thé hién han ché tén thwong gan
gay ra bai CCI4 trén md hinh chuét nhét tring. Qua nghién ctu co
thé két luan rang cao con vo than Nic nac an toan va thé hién tac
dung bao vé gan chdng lai CCl,.
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1. Pat van dé

Bénh gan 1a mét trong nhitng nguyén nhan gay tir vong hang dau trén thé gioi. C6 nhiéu nguyén
nhan gay ra ton thuong gan nhu cac tic nhan sinh hoc (vi khuan, virus, ky sinh tring), hoa chat
(ethanol, carbon tetraclorid (CCl,),...) hoac do thudc (paracetamol, thioacetamid,...) [1]-[3]. Trong
x& hoi hién nay, 16i séng khong lanh manh cling véi viéc st dung qua nhiéu thuéc, lam dung rugu
bia, ciing nhur cac loai h6a chat cong nghiép khién ty 1¢ bénh gan ngay cang gia tang.

Hién nay, viéc lua chon str dung cac loai thudc c6 ngudn gdc tu nhién 1a mot van dé dac biét
dugc quan tam va dang tré thanh xu hudng chung cua xa hoi. Mac du y hoc hién dai da dat dugc
nhiing budc tién 16n, song phuong phép diéu tri ciing nhur Iyra chon thude diéu tri céc bénh vé gan
hién van con nhicu han ché. Bén canh do, mot s6 thudc cé nguon goc hoa duge ding trong dieu
tri bénh gan ciing c6 khd nang gy t6n thuong gan [1], [2]. Vi vay, cac nghién cau vé duoc liéu

c6 tac dung du phong va diéu tri bénh gan 1a van dé quan trong va can thlet ‘Cay Nuc nac, tén
khoa hoc Oroxylum indicum (L.) Vent, ho Chum 6t Bignoniaceae, c6 ngudn gbc tir An Do, phan
b6 & khdp moi noi trén nudc ta, dugc dan gian sir dung nhiéu dé chira bénh [4]. Nhitng nghién
ctru vé thanh phan héa hoc cho thfiy trong cdy Nic Néc c6 chtra cac hop chit c6 hoat tinh sinh
hoc nhu: alkaloid, flavonoid, glycoside, tannin va steroid [5]. M6t s6 nghién ciru trén thé gisi cho
thay, flavonoid trong Nlc Néac cé tac dung khang khuan, khang viém, chéng di tng, 1am giam
tinh tham cua mang mao mach, ¢ tac dung tri mot s6 bénh nhu tai bién mach mau néo, l4o hoa,
thoai hoa gan, xo vira dong mach [6], [7]. Céc nghién ctru di co vé cay Nuc Néc va cac phuong
phdp tri liéu trong dong y cho thiy déy 1a loai thuc vat tiém ning trong nghién ciru duoc lidu. Tai
Viét Nam, nghién ctiu vé doc tinh, tac dung bao vé gan caa vo than Nlc NAc van con han ché, vi
vay, ket qua nghién ctru doc tinh va tac dung bao vé gan cua vo than cay Nac Nac s& gop phan
cung Cap dir liéu v& ngudn thao dugc tu nhién tai Viét Nam va tao co s& khoa hoc cho cac nghién
ctu tiép theo. Nhom tac gia tién hanh nghién cau nay voi muc tiéu danh gia doc tinh cip va tac
dung bao vé gan cua cao con voé than Nuc néc.

2. P6i twong va phuong phap nghién ciru
2.1. Déi twong nghién cizu
2.1.1. Nguyén li¢u

V6 than cua cdy NUc nac (Tén khoa hoc cdy Nuc nac: Oroxylum indicum (L.), Vent, ho Chum
6t (Bignoniaceae) thu hai tai thi xa Phd Yén, tinh Thai Nguyén vao thang 06/2021 duoc say khod
& nhiét dd 60°C va nghién thanh bot (D6 am ctia mau dugc xac dinh bang phuong phap say kho
theo TCVN 1867:2001).

Bot dugc licu ngam véi ethanol 70° ty 1€ 1:10 (dwoc ligu: dung moi) & nhiét d6 phong trong 2
glo sau do6 chiét bang phuo‘ng phap ngam kiét, toc do rat dich chiét 1a 1 ml/phat. Gop dich chiét
va cét thu hdi dung méi dudi ap Suat giam rdi cho béc hoi dung méi trén ndi cach thiry cho den
hét dung mdi; thu duoc cao chiét con vo than Nic nac (CNN). Hiéu suat chiét: 12,5%; ham am
cua cao dac: 13,8%.

2.1.2. Bong vt thi nghiém

Chudt nhit tring chung Swiss albino, 25 - 30g, Vién vé sinh dich t& Trung uong cung cap.
bong vat dugc nudi trong phong thi nghiém Bo mon Duogc ly, Truong Pai hoc Y Dugc — Pai hoc
Thai Nguyén 5 ngay trusc khi nghién ciru. Bong vat duoc nudi dudng bang thirc an tiéu chuan do
Vién vé sinh Dich t& Trung wong cung c4p, uéng nudce tu do.

2.2. Phwong phap nghién curu
2.2.1. Bdnh gid thir déc tinh cap
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Nghién ciu tién hanh va tinh liéu LDs, theo quy dinh cia WHO, Quy ché Danh gi4 tinh an
toan va hiéu lyc thudc co truyén cua Bo Y té va phuong phép Litchfield — Wilcoxon [8]-[10].

Chuot nhit tring chung Swiss albino, giong céi, trong lugng 20 + 2g, chudt dugc nhin doi 12
gi¢ trude khi udng mau thir, nwoc udng binh thuong. Sau 12 gio chudt dugc chia thanh tung 16,
mdi 16 10 con: 16 1 ubng nuoc cat, 16 2,3,4,5 udng cao con vo than Nlc néac vai cac muc lidu
tuong tng 4, 5, 6, 7g/kg thé trong. Mdi chudt dwoc udng 2 lan cach nhau 2 gio. 2 gio sau khi
uéng thude Ién 2, chudt duoc cho an tré lai, nudc udng day di. Nudc cat va mau thir duge dua
thang vao da day chudt bang kim dau td véi cling thé tich 0,2 ml/10g thé trong chudt/lan.

Theo ddi chudt lién tuc trong vong 4 gio dau, s6 chudt chét trong 72 gio va tinh trang chung
cua chudt trong 7 ngay sau khi udng mau thir. T4t ca cac quan sat dugc ghi chép lai mot cach hé
théng vai ting cé thé dong vat nghién cau. Chi tiéu theo ddi: Tinh trang chung cua chudt: hoat
dong tu nhién, tu thé, mau sic (mi, tai, dudi), 16ng, phan, nudc tiéu... Ti l¢ chudt chét trong
vong 72 gio. Khi co chuét chét, mo dé quan sat dai thé cac co' quan phu tang. Néu can, lam thém
vi thé dé xac dinh nguyén nhan. Can ct ty 1& chudt chét & mdi 16 (néu co) dé tinh LDs,.

2.2.2. Pdnh gid tac dung bdo vé gan trén mé hinh gdy déc gan cdp bang CCl,

* Gay doc gan cap CCl, dugc tién hanh theo phuong phap mé ta cia Peng va cong su (2012) [11].

Chuot nhit trang dwoc chia thanh cac 16, mdi 16 10 con: 16 1 (ching sinh 1y), 16 2 (ching bénh
ly) uong dung dich NaCl 0,9% vai thé tich 0,1 ml/10g can nang/ngay trong 14 ngay; 10 3 (d6i
Chleu) udng Silymarin liéu 100 mg/kg/ngay trong 14 ngay; 16 4 (CNN1) u0ng cao chiét con Nic
nac liéu 300 mg/kg/ngay trong 14 ngay; 16 5 (CNN2) udng cao chiét con liéu 900 mg/kg/ngay
trong 14 ngay. Vao ngay thar 14, sau khi uéng NaCl 0,9% hoic Silymarin hodc mau thir CNN 1
gio, chuot ¢ 16 1 dugc tiém mang bung dau oliu véi thé tich 0,1 ml/10g can nang va chudt & cac
16 2,3,4,5 duoc tiém mang bung dung dich CCl, trong dau oliu véi liéu 0,5 ml CCl,/kg. Sau 24
gio ké tir khi tiém CCl,, chudt ¢ cac 16 duoc lay mau xoang héc mat va lay gan dé xac dinh hoat
d6 AST, ALT huyét thanh, ham luong MDA trong gan, md ta dai thé va vi thé gan.

* Xac dinh chirc nang gan: Théng qua dinh luwgng enzyme aspartate transaminase (AST) va
alanine transaminase (ALT) trong huyét thanh dugc xac dinh boi hé thong phan tich héa sinh tu
dong AU680 (Beckman Coulter). Lay mau tir xoang héc mat, ly tdm mau mau (5000 vong/phut
trong 10 phut) va lay huyét thanh dé dinh luong AST, ALT.

* Cach xac dinh ham lwgng MDA (malondialdehyd) trong gan: Theo phuong phap cua
Wojciech Wasowicz (1993) [12]. Nghién dong thé khoang 0,5g gan véi dung dich KCI 0,15M (ty
1& 1:10), & nhiét @6 1 — 5°C. Sau khi ly tdm lanh dich nghién ddng thé (5000 vong/phut trong 5
phut), 1y 150ul dich ndi cho vao dng nghiém thay tinh c6 nap chia 1ml nudc cat va them 1ml
dung dich acid thiobarbituric (TBA) 0,42% trong acid acetic 50%. Pun céch thiy hdn hop nay ¢
nhiét d6 95 — 100°C trong vong 1 gid. Sau khi 1am nguoi hdn hop vé nhiét dd phong, thém 25ul
HCI 5M, lic déu, chiét phirc hop tao thanh (MDA-TBA) bang 3,5ml n- -butanol, sau d6 do quang
dung dich phirc hop trong n-butanol ¢ budc song 532nm. Song song Vi mau thir, tién hanh phan
g voi cac mau chuan, trong do 150ul mau thir duoc thay thé bang 150ul dung dich chuan cé
chtra 0 - 8nmol tetramethoxypropan. Ham lugng MDA (nmol/g md) dugc tinh theo phuong trinh
duong chuén.

* Quan sat dai thé gan: Quan sat mau sac, trang thai bé mat, thé chat cua gan va nhitng dau
hiéu bat thuong khac cua tat ca cac chudt cua mi 16.

* Quan sét vi thé gan: Sau khi quan sat dai thé gan, mdi 16 thi nghiém, lya chon ngau nhién 3
ca thé dé lay gan lam tiéu ban mé bénh hoc. Tiéu ban duoc thyc hién tai B6 mon Giai phau bénh
truong Dai hoc Y - Duoc, Dai hoc Théai Nguyén, véi quy trinh cu thé nhu sau: cic mau gan duoc
bao quan trong dung dich formol 10% wui trong parafin, cit I mong 5 - 7um, nhuém
hematoxylin-eosin (HE), nhudém periodic acid Schiff (PAS), quan sat dudi kinh hién vi quang
hoc dé danh gia mirc d6 hoai tir gan va hinh thai, cau tric va chirc ning cua cac té bao gan khong
bi hoai tu.
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2.3. Xar Iy s lidu

Két qua dugc bicu dién dudi dang X + SE (X: gia tri trung binh, SE: sai s6 chuan). So sénh
gia tri trung binh gitra cac 16 bang phan tich one-way ANOVA, hau kiém dé so sanh gitra thu véi
ching (vei thict ke nghién cau tur 3 10 tro 1en) hodc dung T-TEST (véi thiet ke nghién ciru c6 2
16). Vi cac dit lieu khdng thuoc phan phoi chuan, két qua duoc trinh bay duéi dang trung vi va
khodng (min - max). Dung kiém dinh Kruskal Wallis va Mann-Whitney U d€ so sanh gia tri trung
vi gitra c&c 10. Su khac biét dugc coi 1a co y nghia thong ké khi p < 0,05.
3. Két qua va ban luan
3.1. Két qua déc tinh cdp

Bang 1. S6 chudt chét ¢ cdc 16 trong vong 72 gio

L6 n Liéudung (mg/kg) Thé tich cho udng S6 chudt chét trong 72 gio' Ty 1é chudt chét (%)

1 10 - 0,2ml x 2 lan 0 0
2 10 4g/kg 0,2ml x 2 lan 0 0
3 10 5g/kg 0,2ml x 2 lan 0 0
4 10 6g/kg 0,2ml x 2 1an 0 0
5 10 79/kg 0,2ml x 2 1an 0 0

Két qua bang 1 cho thay sau khi cho chuét uong thudc, qua quan sat, theo ddi cac biéu hién
va hoat dong cua chuét sau khi uéng 72 gio va trong thoi gian 7 ngay, ching toi nhan thay:
Chuét ¢ 16 1 (16 chung) hoat dong va dn udng binh thuong. Chudt & céac 16 2, 3, 4 (16 thir voi
cac muc liéu 4, 5, 6) khong cé chudt nao bi chét va khéng cé biéu hién gi khac thuong. Chudt &
16 5 (16 thar mac lidu 7g/kg) sau khi udng thuéc c6 biéu hién giam hoat dong, nam mét; sau 24
gio chudt an udng va hoat dong binh thuong tro lai, sau 72 gio theo dai khdng cé chuot bi chét.
Theo ddi sau 7 ngay tiép theo chudt ¢ tit ca cac 16 khdng thay xuét hién bat thuong nao. Khong
xac dinh duogc LDs,.

3.2. Két qud tac dung bdo vé gan

Kha nang bao vé gan ciia cao con vo than Nic nac duge danh gia trén mé hinh gy ton thuong
gan bang CCl, v&i mét liéu duy nhat 0,5 ml/kg khdi lwong co thé va déanh gia thong qua cac chi
tiéu: (i) ham lugng aminotransferase (AST, ALT), (ii) ham lugng malondialdehyd (MDA) trong
gan, (iii) két qua kiém tra tryc quan ton thuong gan dai thé va vi thé.

3.2.1. Nong dg cac enzym gan trong huyét thanh

AST va ALT la enzym chuyén hoa acid amin va c6 mat & tit ca cac té bao cua co thé. Hai
enzym nay khong dic hiéu cho gan nhung né thuong duoc sir dung dé danh gia tinh trang ton
thuong cua té bao gan. Khi té bao gan bi ton thuong, AST va ALT s& duoc giai phong té bao gan
vao méu 1am cho hoat do cua ching trong huyét thanh ting 1én. Muc d6 ting cia 2 enzym nay
tly thudc vao mirc do ton thuong gan. Do d6, dinh lwong hoat 6 AST va ALT huyét thanh gidp
danh gia mac do tén thuong gan. Anh huéng cia cao con vo than Nic nac téi nong do AST,
ALT huyét thanh chuét dugc thé hién trong bang 2. ’ 7

Bang 2. Anh huong cua cao con vo than Nuc ndc toi nong do AST, ALT huyét thanh chuot dwoc gdy ton
thwong gan bang CCl,

Lo Thudc va lidu n ALT (UI/L) AST (UI/L)
1 Chimg sinh 1y (NaCl 0,9%) 10 46,7 + 2,87 45,1+ 3,98
2 Chung bénh Iy (NaCl 0,9% + CCly) 10 10607,6 +1107,83%  15191,6 + 1328,92#
3 Ddi chiéu (Silymarin 100mg/kg + CCl,) 10  6870,9 +683,64**  10070,3 + 1491,44**
4 CNNI (Cao con Nic nac 300mg/kg + CCl,) 10  9142,0+1590,39*  13105,7 + 1334,27**
5 CNN2 (Cao cdn Nic ndc 900mg/kg + CCl,) 10 8250,1 +1074,18**  12342,2 + 1442 88**

Ghi chu: * p < 0,05 so voi 16 ching bénh ly; ** p < 0,001 so voi I6 chung bénh ly; # p < 0,001 so voi lo
chirng sinh ly
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Két qua bang 2 cho thay cao con vo than Nuc néc licu 300 mg/kg va 900 mg/kg déu lam giam
chi s6 ALT va AST so vai 16 ching bénh Iy (khdng sur dung hoat chat bao vé gan) mét cach co y
nghia thdng ké (p < 0,05). L6 ddi chiéu dung silymarin 100 mg/kg/ngay cling lam giam chi so
AST, ALT so vei 16 ching bénh 1y (p < 0,05). Nhu vay, cao con vo than Nlc nac thé hién tac
dung bao vé va phuc hdi chirc ning gan sau gay doc bang CCl,.

3.2.2. Ham luong Malodialdehyd (MDA) trong gan

MDA la san pham cudi cling cta qué trinh peroxy héa lipid, do d6, MDA duogc dung dé xac
dinh qua trinh peroxy héa lipid. CCl, gian tiép lam ting qua trinh peroxyd héa lipid trong té bao
dan dén ham lugng MDA trong gan ting. Do véy, dinh lugng ham lugng MDA trong gan phan
anh qua trinh peroxyd hoa lipid gay ra boi CCl,. Ngoai thé hién mac do cua quéa trinh peroxyd
hoa lipid, ham lwgng MDA con gian tiép phan anh ton thuong gan [13]. Anh huéng cua cao con
vo6 than NUc nac toi ham lugng MDA trong gan chuét dugc thé hién trong bang 3.

Bang 3. Anh huong ciia cao con vo than Niic ndc téi ham lwong MDA trong gan chuét dwoc gdy ton

thwong gan bang CCl,

Lo Thudc va liéu n Ham lwong MDA (nmol/g gan)
1 Chimg sinh Iy (NaCl 0,9%) 10 100,2 + 8,32

2 Chung bénh 1y (NaCl 0,9% + CCl,) 10 408,8 + 32,41#

3 Ddi chiéu (Silymarin 100 mg/kg + CCl,) 10 272,3 + 40,44**

4 CNNI (Cao con Niic néc 300 mg/kg + CCly) 10 359,1 + 52,43*

5  CNN2 (Cao cdn Nic nac 900 mg/kg + CCly,) 10 338,4 + 44,11**

Ghi chu: * p < 0,05 so voi 16 ching bénh ly; ** p < 0,001 so vdi I6 chirng bénh Iy; # p < 0,001 so vdi 16
ching sinh ly

Két qua bang 3 cho thay ham lugng MDA trong gan chuot ¢ cac 16 cho udng silymarin 100
mg/kg va cao con vo than Nuc nac lieu 300 mg/kg, 900 mg/kg giam so vai 16 ching bénh Iy mot
cach c6 y nghia thong ké (p < 0,05).

3.2.3. Két qua hinh anh dai thé gan

Kiém tra dai thé gan duoc thé hign trong bang 4 va hinh 1. Két qua cho thay gitra cc 16 udng
cao con vo than Nuc nac lidu 300 mg/kg, 900 mg/kg va 16 udng silymarin 100 mg/kg vé hinh thai
bén ngoai, mau sic gan da duoc phuc hoi, cac diém tén thuong gan c6 giam so véi 16 chung bénh
ly. Trong khi do, 10 chiung bénh ly gan nhat mau va c6 diém ton thuong rai rac. Nhu vay, khi
quan sat dai thé hinh thai gan cho thay cao con vo than Nuc néc thé hién tac dung tét dén kha
nang bao vé gan khi gay doc bang chat oxy héa manh CCl,.

Bang 4. Anh huong ciia cao con vo than Niic ndc téi hinh anh dai thé ciia gan chudt dwge gay ton thuong
gan bang CCl,

Lo Thudc va liéu n Hinh anh dai thé gan chudt

, S o Gan do6 ndu, bé mat nhan bong, nhu md gan
1  Chung sinh ly (NaCl 0,9%) 10 ddng nhit
8/10 chudt c6 gan nhat mau, bé mat it nhin
bong, c6 diém ton thwong
7/10 chudt c6 gan hong, bé mit it nhin bong,
khong c¢6 diém ton thuong
4/10 chudt c6 gan hdng, 6/10 chudt c¢6 gan nhat
mau
6/10 chudt c6 gan hong, 4/10 chudt c6 gan nhat
mau, khong cé diém ton thuong.

2 Chimg bénh ly (NaCl 0,9% + CCly) 10
3 Dbi chiéu (Silymarin 100 mg/kg + CCl,) 10
4 CNNI (Cao cdn Nuc nac 300 mg/kg + CCl,) 10

5  CNN2 (Cao con Niic nac 900 mg/kg + CCl,) 10
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L6 2 L63 L6 4
Hinh 1. Hinh anh dai thé ciia gan chudt (dai dién) trong cdc 16 thi nghiém\

3.2.4. Anh hwong cuia cao con Vo than Niic ndc dén cau tric vi thé gan chugt thi nghiém

Két qua kiém tra vi thé t& bao gan duoc thé hién trong hinh 2, két qua ¢ céc 16 thi nghiém cho
thay: L6 chang sinh ly (1) c4c té bao gan binh thudng. L6 chang bénh 1y (2) va 16 thir udng cao
con vo than Nuc néc liéu 300 mg/kg (4) tiéu ban té bao cho thdy nhu md gan hoai tir va ciing cho
thiy cac blen doi m& va thoai hoa nudc. Lo dbi chiéu duoc cho udng silymarin 100 mg/kg (3) va
16 ther ubng cao C0n vo than Nuc nac Ileu 900 mg/kg (5) quan sét to chuc gan thay rd cac tiéu
thu;/ nhung Van C

& i

EE e
i L

Hinh 2. Hinh dnh vi thé ciia gan chudt (dai dién) trong cdc 16 thi nghiém (HE x 200)
4. Két luan

- Pjc tinh cdp: Udng cao con vo than Nuc nac liéu 7g/kg khdng gay chét chudt do do khong
xéc dinh duoc LD50. Do vay, két luan cao con vo than Nic nac an toan.

- Téc dung bdo vé gan: Cao con vo than Nuc nac lieu 300 mg/kg va 900 mg/kg thé hién tac
dung bao vé gan théng qua viéc lam giam nong do AST, ALT, MDA, ngoai ra liéu 900 mg/kg thé
hién han ché ton thuong gan gy ra boi CCI4 trén md hinh chudt nhit tring.
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