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Effect and Mechanism of Total Flavonoids from Galium Verum L. on CCly-induced Liver Injury in Mice

XIANG Qiuling, LI Xuelan(Department of Medicine of Changde Vocational Technical College, Changde 415000, China)

ABSTRACT: OBJECTIVE To explore the effect and mechanism of total flavonoids extracts of Galium verum L.(TFG) on
CCly-induced liver injury in mice. METHODS Sixty KM mice were randomly divided into the normal group, the model group,
the positive control group and TFG group. The mice in each treatment group were given corresponding drugs for 6 d. Except the
normal group, the other groups were injected intraperitoneally with 6% CCl, for 24 h, HE staining was used. Activitise of serum
aspartate aminotransferase(AST), alanine aminotransferase(ALT) and levels of albumin superoxide dismutase(SOD),
glutathione(GSH-Px), and malondialdehyde (MDA) in liver and kidney tissue were detected, levels of serum TNF-a and IL-6
were analyzed. Fifty KM mice were randomly divided into normal group, model group, TFG group(200 mg-kg™"), anti-TNF-a
monoclonal antibody(40 mg-kg " )+TFG(200 mg-kg™) group, anti-IL-6 monoclonal antibody(5 mg-kg " )+TFG(200 mg-kg™)
group. The mice in each treatment group were given corresponding drugs for 6 d. Except the normal group, the other groups were
injected intraperitoneally with 6% CCl, for 24 h. Finally, activitise of serum AST and ALT were measured. RESULTS
Compared with the model group, TFG could improve CCly-induced liver injury in mice, significantly decrease activitise of serum
AST, ALT and level of MDA in liver and kidney, increase activities of SOD and content of GSH in liver and kidney, significantly
decreased the levels of serum TNF-o and IL-6(P<0.05 or P<0.01). Anti-IL-6 and TNF-a monoclonal antibody could significantly
decrease activities of serum AST and ALT(P<0.05). CONCLUSION TFG can effectively improve the CCls-induced liver
injury in mice, which may be related to its ability to improve antioxidant, inhibit lipid peroxidation, protect the integrity of the
cell membrane and mitochondrial membrane, while reducing the release of IL-6 and TNF-o.
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Fig. 1 Pathological changes of liver tissue in mice with
acute liver injury(200 X)

— Necrotic hepatocytes.

Fz 1 TGP xtfiiE+H ALT. AST ¥ (n=10, Xx+s)
Tab. 1 Effects of TGP on ALT and AST in serum (n=10,

xXts)
41 5 H&/mg-kg'  ALTIE//UL"  AST #4/U-L™
1EH A - 36.4+2.4 65.3+1.7
AL - 154.2+10.8" 218.3+12.4"
ISF 4 %o it 20 100 45.6+2.347 70.3+4.47
100 115.7+4.8% 156.5+7.6"
TFG 4254 200 68.5+2.7Y 108.7+4.5%
400 48.5£1.6” 81.5+2.3%

T SIEWAKE, "P<0.0l: SHELIE, PP<0.05, PP<0.01.
Note: Compared with control group, 1)P<0.01; compared with model
group, 2P<0.05, ¥P<0.01.

T2 A4A/NBRAFFH SOD. CAT. GSH f# MDA K F(#n=10, Xx+£s)
Tab.2 Changes of SOD, CAT, GSH and MDA levels of liver in mice (n=10, X *s)

H 5l F & /mg-kg ™ SOD i 1/U-mgprot™ CAT % /1/U-mgprot™* GSH/mg-gprot™ MDA/nmol-mgprot ™"
B A - 102.32+5.73 81.26+8.42 7.21+1.64 1.57+0.46
AL - 39.41+2.72Y 38.31+4.26" 3.01£0.87" 4.13+0.48"
SF A 5 2 100 85.42+4.13Y 71.24+5.38% 5.68+0.69" 2.46+0.517
TFG 441 100 51.44+3.26” 48.26+4.21% 3.71£0.67% 3.61+0.58”
200 742442419 55.21+5.26" 5.01£0.71% 3.02+0.46”
400 81.38+2.51% 68.32+5.82% 5.63+0.49”) 2.46+0.417

¥ SIERANRE, "P<0.01; SHERALLE, PP<0.05, YP<0.01.

Note: Compared with control group, YP<0.01; compared with model group, 2p<0.05, ?P<0.01.
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=3 ZANRYEHH SOD. CAT. GSH #1 MDA K-F(n=10, X=xs)

Tab.3  Changes of SOD, CAT, GSH and MDA levels of kidney in mice (n=10, x*s)
A9 F & /mg kg™ SOD % /3/U-mgprot™ CAT % /1/U-mgprot™ GSH/mg-gprot™ MDA/nmol-mgprot™
EH4 - 81.26+5.92 71.21£5.24 6.84+1.59 2.4240.61
AL - 41.25+1.86" 32.26+4.21Y 2.42+0.47" 4.32+0.71"
BE 1 o L 261 100 72.14+1.48% 66.38+3.26” 4.51£0.51% 2.32+0.63%
TFG 4454 100 45.28+2.46 46.21+3.24% 3.46+0.38 4.11%0.61
200 61.32+1.36% 51.21+3.47% 4.57+0.41% 3.26+0.57"
400 78.4242.68 66.24+4.12% 4.95+0.32% 2.68+0.49")

H: SIEEALE, VP<0.01; SERMAKE, ?P<0.05; YP<0.01.

Note: Compared with control group, YP<0.01; compared with model group, 2p<0.05, ¥P<0.01.

2.5 X4/ RIS H TNF-o f1 TL-6 7KT- FI 5200

HIEH A, AN MEH IL-6 Al
TNF-a 7K 38 35 TH 8 (P<0.01). S RY 2 L g, TFG
& . mAIEA/NRIME TNF-o f1 1L-6 /K
B RK, B R IIFAE-RON K R (P<0.01). 4
W 4.

*® 4
xXts)
Tab. 4 Changes of TNF-a and IL-6 levels in serum of each
group (n=10, X ts)

AU /NEMyEF TNF-a 1 IL-6 AT 4h(n=10,

4 fﬂ%a IL-6/ng-mL"" TNF-a/pg-mL™"
mg-kg
IE# 4L - 1.62+0.48 1.51+0.37
AL - 3.49+0.52" 3.26+0.29"
IoH 4 %o i 2 100 1.58+0.46 1.76+0.26”
TFG 4 #54 100 2.74+0.422 2.83+0.21%
200 2.43+0.38" 2.11£0.18%
400 2.3240.29% 1.82+0.16%

TE: SIEWALE, VP<0.01; SHRLILE, YP<0.05, YP<0.01.
Note: Compared with control group, "P<0.01; compared with model
group, 2P<0.05, ¥P<0.01.

2.6 H1 IL-6. TNF-o 55 BEHUAARNT /N B0 49 11
Al

SIEH AR, AN RIS AST.
ALT [ B2 T (P<0.01). SHAYA L%, TFG
Y8254 e IL-6 TNF-a+TFG 41/ BUIMLIE 3 AST.
ALT FI35 77 8] & F#{%(P<0.01). 5 200 mg-kg ™' TFG
UG ELER, BT IL-6. TNFE-a+TFG 4/ BRI
AST. ALT F3E /7 B B P K(P<0.05) . 45 H W3 5.
3 g

WHRER, CCL &MAFEHE, FH="
A H H 3 CCh), CCls 58 4 & 4 i
CCLOO ™ P, ixut i ki —25 5| Kk IRt AL,
T B B B AN A 2R A A, IR AR A vE PR N
ORI H K . AL, CCly & 185 K I/
R E AR R T 2% 2017 4 10 H 5 34 3555 10 ]

=5 # IL-6. TNF-a 2 5 BEHuxt /N B AR 45 1 fr 37 E
JA (=10, Xx*s)

Tab. 5 Protective effect of anti-IL-6 and TNF-a
monoclonal antibodies on liver injury in mice(n=10, X £5)
- =/ ALT 573/ AST ¥& 71/
M5 1 1 1
mg-kg UL UL
B4 - 36.742.5 65.6+1.9
gl - 158.4+11.6"”  217.2+12.8"
TFG 4 #44 200 67.2+2.5% 105.4+4.9%
Hi IL-6 i+ TFG 4H  40+200 47.5+2.59% 76.1+3.52%
Pt TNF-a B30+ TFG 41 5+200 51.4+2.799 79.24+3.79%

T SIEWARE, VP<0.01; SRR, PP<0.01; 5 TFG 4
A, PP<0.05,

Note: Compared with control group, "P<0.01; compared with model
group, ?P<0.01; compared with TFG group, ¥P<0.05.

BTG AST. ALT 35y 4R &, RN 4R
MDA & B8N, SOD. CAT fil GSH &M &
PR, FFEEBE MG S TNF-o F1 IL-6 /KF 55 & 1
hn, 3278 CCly P U B4 B AL 5 15 o i 44k A
RAERNA K. HIURI SRR, @id CCly 4bHE
(/N BRUFE /N 2 40 B 3R 8L, T4 B P A KRR AR
PE, HBor IR AS 1, R AR, R
H—E 12 BEI 28 A BIR I, s /N BRI 45 1
FE. AR REN, TFG BEAKAT YN 32 52
FERUR W, Hh TFG Ml &40 ALT 35 /1 5B
PEXT A2 T 0 25 1 22 5, T AST R i T BH P
MR, (HEBRMALLE, KKK, $&n TFG
Re A R R0 B, 35 BT CCly B8/ BRI 4%

7R, SOD fet il A H HE A H,0,
A0y, MNIZHE H HERTER, lfE NN
R IR AR bR 1 T GSH /KF & 1M I
PEAVE IS G 1 5 — AN RS, 258
TS b DA S P38 o T I A 3R A0 i S A g i
AARRRE, HoKP5 20 M R 0 i Jo i 4 A ok 22 B
SR I, AR AP, TFG BEWME
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CCly b FRJ5 /)N B IE AN IE4H 24 SOD . GSH-Px
WG, FEFEK MDA & &, HH TFG miflE4 /)
SRFTFHE A I ZH 2% SOD. GSH-Px Al MDA 7K
S BAYEX R TG B E M R, SRR AL R BT
AARE ST RE & TFG RIETEHERINLE] 2 —

TNF-o & —FZ IR T, BEKT
(1) TNF-o 23175 &40 B r= A2 8 TR 1 DA R A
LA BB, v R A, SR
PR Z A A AR G, AN A
ff, JFEGIN IL-6 &5 RIER T, = 5Pk
A R M, T IL-6 N W R YER T, B
PUB A B ThRE, XA A — e fRE
MARFER, SCEHAREE, HrERAEss
2 5 [ (0 S 5 0 B P, AT e, R AR 4 )N
BR MY A TL-6 A1 TNF-a 7ZK°F B S840, @it AN A
# & TFG 4 HE, /MR H IL-6 A1 TNF-o 7KF B
R, Hob TFG @il 4 IL-6 /K15 FH 10 fE
IR FEVEZR, T TNF-o U & T P R 4,
AT B 2R TR K, XU TFG B i
Wi, SoERIEAR. AFRFRNTH—DH
W TFG S0 4 4 1 mT BE AL, d ik v 5 bt TL-6+
TNF-o FomfEHua, WS KR A . 4558
7R, P IL-6 TNF-o FHTF ALK B 1) L35 AST.
ALT % 1% B BAR T A B4 A1 200 mg kg ™' TRG 4524
4, #—FHHR IL-6. TNF-0 W fES 5T CClL %
SN, I AT BRI I 58 0 2B OB N
R IRLNIE SN

&2, TFG fe A R e CCL 1735 S s,
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