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Effects of Crataegolic Acid on Inflammatory Response and Oxidative Stress in Non-alcoholic Fatty Liver
Disease Model Mice Induced by High-fat Diet

HE Feng, ZHANG Xuelian, WEN Xiangchen (Dept. of Gastroenterology, the First Affiliated Hospital of
Chengdu Medical College, Chengdu 610500, China)

ABSTRACT OBIJECTIVE: To investigate the effects of cratacgolic acid on inflammatory response and oxidative stress in
non-alcoholic fatty liver disease (NAFLD) model mice induced by high-fat diet. METHODS: Totally 72 C57BL/6 mice were
randomly divided into normal group (normal saline), model group (normal saline), simvastatin group (positive control, 3 mg/kg)
and crataegolic acid low-dose, medium-dose and high-dose groups (25, 50 and 100 mg/kg), with 12 mice in each group. Normal
group was standard feed, while other groups were given high-fat diet to induce NAFLD model . At the same time of modeling, rats
in each group was given relevant dose of drugs intragastrically, once a day, for consecutive 12 weeks. 12 h after last
administration, body weight and liver weight of mice were determined, and liver index was calculated. The changes of serum
biochemical indexes (activities of AST, ALT and contents of HDL-C, LDL-C, TG, TC) were determined by fully automatic
biochemical analyzer. The pathological changes of liver tissue were observed after HE staining. The changes of inflammatory
response indexes (contents of NF-kB, TNF-a, IL-6) in liver tissue were determined by ELISA, and the changes of oxidant stress
indexes (contents of MDA, SOD and activity of GSH-Px) were determined by spectrophotometry. RESULTS: Compared with
normal group, the liver index of mice in model group was increased significantly (P<C0.05). The serum content of HDL-C was
decreased significantly, and the activities/contents of other serum biochemical indexes were increased significantly (P<C0.05). The
boundary of hepatic lobules was not clear, and the liver tissue had obvious pathological changes. Inflammatory response indexes
and the contents of MDA were increased significantly in liver tissue (P<<0.05), the activities of SOD and GSH-Px were decreased
significantly (P<<0.05). Compared with model group, except that the increase of SOD activity and the decrease of MDA content of
liver tissue were not significantly in crataegolic acid low-dose group (P>0.05) , while above indexes of mice in other
administration groups were improved significantly (P<<0.05). The globular lipid droplets and inflammatory cell infiltration were
decreased in liver tissue. CONCLUSIONS: Crataegolic acid can effectively alleviate the degree of liver lesions in NAFLD model

mice induced by high-fat die through anti-inflammatory and inhibiting oxidative stress.
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Fisher Scientific /A 5] ) ; EUR-04 B i 4 2R A) 3 5 (55
Biospec /A ) ) 3 AB104 BY B, K- (Fii |- Mettler-Toledo
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73] s L535R BRIV VR 0oL (A R AL BAL AR 28 ] ) 5
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12 #HR5RH

LA R B (R VD AR R A BR A W] L LS
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A YRFE N o ( TNF-o0) F 1 41 A 2 6 (IL-6 ) Rl i 51
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20170622 ) ; 8 A ALY fL T (SOD) A3t H ke %A1k 9
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K SPSS 20.0 # R X} i B s A T g it br . R
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iR (P<<0.05) . #% 4 /N BUMC BT 6 T o 2 AT 48 20

SRR L.

x1 BHEHNMRERE FREFMFEBNESR (x £
s,n=12)

Tab 1 Determination results of body weight, liver

weight and liver index of mice in each group

(xts,n=12)
4151 i, mg/kg ki, g PR, g T, %
Ew4 28.66+3.19 1214022 422+047
ikl D663 2841043 6635057
Al 25 41.58+5.18 2310317 5.56+0.63°
I 50 39.34+4.78 2.07£035° 5.26+0.71°
I 100 40.08+520 1954028  487+045
FRAITA 3 39461491 1834027 4.64£056°

T SIERAL A, *P<<0.05; SHERIAL HAE ,"P<0.05

Note: vs. normal group, “P<<0.05; vs. model group,”P<<0.05
3.2  WEERITEENR ML 1 AST #1 ALT & MR #2M

5IEH A A, BB /N BUALTE Hh AST VALT i 1
8 E TR (P<0.05) ; SRRV A, LI IR 4% 71 12 2H K
FARABTT 2 /N BULTE 1 AST ALT 16 PR3 18 3 Bk (P<
0.05) . £ ZHRY/N M o AST A ALT I P 0 7 245 51 il
%2,
F2 FANRMFEDASTHALT EHEMNELER (x £
s,n=12)

Tab 2 Activity determination results of AST and ALT

in serum of mice in each group(x+ts,n=12)

415 I, mg/kg AST,U/L ALT,U/L
Ewd 52.84£8.19 18.04£247
U] 205.52+22.85" 156.77+15.32
IR =4 25 134.12+15.16" 105.73 £ 12.29°
I 50 116.60 + 12.23 8225+1021°
il 100 78.4949.69° 57641655
FRAMITA 3 71452718 30.89 +4.42°

S IER AL, P<0.05; SHRIZ] HE,*P<<0.05
Note: vs. normal group, “P<<0.05; vs. model group,”P<<0.05
3.3 BT R A/ % HDL-C .LDL-C . TG #A
TC &= HIZMT
5 IE R g AL/ B o HDL-C % i g 2%
B# Ik (P<<0.05) , ifif LDL-C . TG 1 TC 7% ¥4 & & F+ &
(P<<0.05) ; SHEAIL] LA, LA IR 4577 i 2 R~ AR T
41/ B3 H HDL-C % & ¥ & 3% 7 & (P<<0.05) , i
LDL-C . TG M TC & it 24 i #FFR (P<<0.05) . 4 2H /MR
1ML # HDL-C \LDL-C \ TG Fll TC & il g 25 55 L3 3.
34 LSBT AN R AT A R IR TS R RN
TE /N BRI S5 KA T 0, 2R 2 454 15,
FEI 4 0 2 S RO AR HE S, TC R A8 1 4 L, 240 S 15T 5
BRI /INERUFE /N S BRAN TR 07 , 2 A A5 40 K A i B
ORI ERIE BRI , JRE 4 ML= I ; 55 RR AT L
B, LA TR 25 R e 20 B~ ARty T 4/ BRUHF A U BE AS
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o 3 R P, BROE R A S A 32 T et /L,
Fh G AL 12 5 79 i 2H i s 7T 20 /) B s 5 Sy
o AU/ SRS A R 1,
%*3 &A/MRMFEHHDL-C.LDL-C.TGHTC &£
MELR(x+s,n=12,nmol/L)
Tab 3 Content determination results of HDL-C,
LDL-C, TG and TC in serum of mice in each
group(x*s,n=12,nmol/L)

4150 &, mg/kg  HDL-C LDL-C TG TC
ER4 0494006  028£0.03 0.77+009 275%036
rEilE| 0114002 052£0.05" 2841032 7.04%087"

BRI =4 25 026£0.02°  044£005 2.09£021° 527+0.62°

I 50 0384004 039+0.04° 183+022° 4.60+053
it e 100 0421004 033£0.03 1362015 444+0.68
FAMITH 3 047+005° 0301004 098+0.10° 351037

TE G IER A AR, *P<<0.05; SRR LA, *P<<0.05
Note: vs. normal group, “P<<0.05; vs. model group,”P<<0.05
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Fig 1 HE staining of liver tissue pathological mor-

phology of mice in each group (*200)

35 BRI R EY /N FR BT 4H 42 Fh NF-xB . TNF-o.% IL-6
SENFMm

5IER A e BRI/ N2 24 NF-xB . TNF-o
K IL-6 5 F 24 i 2 THi (P<<0.05) s B A LA, 1L
i 25 770 B 2 B ARt T T 4H /N BRUHFZH 20 NF-«B . TNF-a
K IL-6 214 i AR (P<<0.05) . & 41/NRUIFH S
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NF-kB . TNF-a.}¢ IL-6 {5 Sl 45 R WK 4.

x4 KBANRFHEL R NF-kB. TNF-0 5% IL-6 =l
ELER(xxs,n=12)

Tab 4 Content determination results of NF-kB, TNF-

o and IL-6 in liver tissue of mice in each group

(xxs,n=12)
5] M, mg/kg  NF-kB,ng/mL  TNF-o,nmol/mL  IL-6,pg/mL
Ew4 242.09£32.95 23.1543.58 11.82+1.89
FEARZ 513.84+5416°  86.87+1040°  6841+651"
AN 25 425.13+45.55" 6443 +8.13" 46.59+5.80°
I i 50 386.64£40.56" 5029£631°  37.01£437
R ] 100 362.62+31.82° 48704520 33461228
AT 3 3084913365  372543.16°  23.57+233°

VE S IEH R AR, P<<0.05; SRR LA "P<0.05
Note: vs. normal group, *P<<0.05; vs. model group,’P<<0.05
3.6 LEEXHRE/NRAFHELR H SOD . GSH-Px AR
MDA & EHI T
IR 2 AR AR A /N BUIF2H 2 SOD . GSH-Px
TP IR (P<<0.05) , MDA 25 it 2 T (P<<0.05) 5
SRR A, LA TR e AR e 2 R R 7T 2 /N B
JIFZHZ SOD T 1 K 1A R 255 i 2H =~ e AT T2H /N
JIF4H 2 b GSH-Px 1 £ 3 W 35 T i35 (P<<0.05) , 1L iR
Hh R AR e 2 R et 7T 2H /N U ZH 2 MDA 5 5 1
BFEFER(P<0.05) . & 4/NRTFE42{H SOD . GSH-Px
TP N MDA 75 Bl e 45 R LK 5
x5 HANRFALHSOD GSH-PxiEHER MDA &
EMELER(xts,n=12)
Tab 5 Determination results of SOD and GSH-Px ac-
tivities and MDA content in liver tissue of mice

in each group(x+ts,n=12)

A Ml mg/kg  SOD,U/mL  GSH-Px,U/mL MDA, nmol/mL
Ew4 5939£6.13 18.09+2.38 123+0.15
HERZ 4234+588°  11.76+1.29° 3.60+0.42°
IR 24 25 46.66+5.29 14661517 3274043
IR 4L 50 4934+430°  15.05+1.78° 2.8410.30°
I s 100 515346797 15.59+2.05 206£0.24°
AT 3 56.86+6.61°  17.82+1.94° 1354028

T HIER AL, “P<0.05; HSHUMAL AL, P<<0.05

Note: vs. normal group, “P<<0.05; vs. model group,P<<0.05
4 THig

g B A 5 S A A U IR B i A PR 2

SIS R 7 9 FBE BT, 24 JE U 4 i U £ e 3 AT HE
iy, 2 SRR A . SRR IR T h A
TYR] AR MBS NAFLD ) & A R i s, H R
AR B AT B AERE R 2 S ARATT AT I
AU PR R T S0, Sy s Y TR A A 3 i A
i3], I R _E 36T 5 R AR ) 259, 72 NAFLD Al
HRMFTE 2 H AR PATEZ RS FEAB R, B IR
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ZERE— L UE S T I RR X = I8 A& 519 NAFLD A
/N BRI AR 1 DA

RAE W AENAFLD i A R R EEEAEH,
1M NF-kB \ TNF-a. 2 IL-6 5 4&iE W 9 & A 25 DI AR G
NF-kB ., TNF-o }% 1L-6 45 4 JiE 41 i PR 7 B8 41 2F 4t i g
5 AV AN BE 5 4 A IRBE R T R RE , e A T B
NAFLD {9 % 4", NF-kB 1] LAl 4 o i 3% 25 1 107 iR
(FFA) B0 , ML 2 TNF-o TL-6 25 48 S 20 Jf [H 1~ 5 1k
(BN, 51 EAR W EF G o — T4 G g v 22
NAFLD By AL B 58 R WY, 900 NF-B 1% P 3 1 gl %
JHF 20 38 98 95 07 2 HE 2% £ NAFLD PR A ML =2 —1,
JEA SEUIE ST R B, B R S R IR B S W IR W R
B ZH A S 400 405 FH T A0 AR M A S P s P A
B 55 TNF-0 5% IL-6 45 4 AE PR 7 9 22 325 Bl 41 il A5 G .
AR AR & B, SR /N R ZH 20 NF-xB TNF-a. %
IL-6 1% & B 5 T /&7, T 1L AR IR 45 79 o 41/ BUHF 41 81
NF-kB \ TNF-o. 5 IL-6 1% 5 B & WG, b2l 48R Lk iR
AT LA i = B AR 75 1 NAFLD /N BRUFZH 2L %6
$iE SV

AL I SO FE BILAAR P T 1 AU (ROS) 7 A= 3
PR BREE ST, HE I S B U0, JE NAFL (9 &%
Bz —" RIS ROS P A= 1 2437 i, o & ROS I
A FEERE . SOD BRI EE AR N ROS ¥ B o) = B
SR K, A& — P E 21 ROS IFBR A, 1] LAEAL
RN ROS b F PR A . 7€ NAFLD %! SOD i
PEBH RIS, i ROS SRFE 2 | Fe Z = JIF 4 i i 45
GSH-Px 7£ N & 2 8L B A7 76, Horp DU 4 41
GSH-Px A 75 f 8, & IR APE BT S8 TE 2R 40 1 F B4
4y, HATiEBE ROS K Bj 1A AL R e . —
TG TFWE R NAFLD A7 BRUHH61 93 1 S 4 VR i)
F 9¢ 2 B, HLRE 9% 3 1 $2 & GSH-Px 1936 14 , & #5 XF
NAFLD BRI BR3P 37 AU . MDA - 77 1]
B ROS K, & — Pl aE J7 W B BT ad S04k 7 0, e 1 s
20 R P A At A7 2 T o B 4R A 38 A R R
5 W], NAFLD H#% MDA & B W 3w, 5F H -5 7
HAUE AL L 4 fb AR SORSERE B IEAH G, SOD,
GSH-Px 1% 7 2 MDA &5, =3 % HAH A S pLIA
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TEIEE 2019EE05FETE
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15, F WY /N U 20 U TR AR A0 5 5 T LA 1R 45 571
T 21 /)N B 4 40 b SOD |, GSH-Px I 4 35 I # Tt &5
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