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Abstract: The Cyprinus carpio Jian acute hepatocyte
damage model was constructed by CCl, induction to evaluate
the combined liver protective effect of curcumin, glycyrrhizic

acid (GC)and lentinan (LNT). Feeds containing curcumin,
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glycyrrhizic acid, lentinan and combined groups containing low, medium and high dose of extracts were used to feed carp for 60

d, then 30% CCl, mixture at 0.005 ml/g was injected intraperitoneally, and acute hepatic injury of carp was induced after fasting

for 72 h. Then blood and liver tissue were collected, and growth indicators, biochemical indicators in serum and liver tissue ho-

mogenate were determined, respectively. In addition, the changes in mRNA expression level of NF-«kB/C-Rel and cytokine IL-

18, that iNOS, TNF-a, IL-6 and IL-8 in tissue were determined using real-time quantitative PCR. The results showed that GC

and medium and high dose combined treatments could significantly increase relative weight rate (RWR) and specific growth rate

(SGR ), reduce feed conversion ratio (FCR ). Curcumin, GC and LNT and combined group could significantly inhibit the in-

crease of glutamic oxalacetic transaminase (GOT) , glutamic pyruvic transaminase ( GPT) and lactate dehydrogenase (LDH) con-

tents in carp serum caused by CCl,, promote the recovery of glutathione (GSH) and superoxide dismutase (SOD) levels in liver

tissue homogenates and significantly inhibit malondialdehyde (MDA) synthesis. Meanwhile, curcumin, GC and LNT and com-

bined treatments could significantly inhibit the increase of expression of C-Rel, iNOS, IL-18, TNF-a,IL-6 and IL-8 induced by

CCl,. Compared with single drug group, the preventive effect of combined group was more significant with a dose effect. The com-

bination of curcumin, GC and LNT could synergistically reduce the liver injury induced by CCl,.
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TaKaRa A ] 4 7= i) ExSeript ™ RT-PCR Kit ( Per-
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FeR 51 W) FNZ: B-actin 51953 5 ¥ BEAE NF-EB/ C-
Rel iNOS IL-1B . TNF-a IL-6 .IL-8 Fl B-actin F:[H ¥
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Table 1 Primer utilized for gene expression analysis

HMH SIF5 (5'—3")

NF-kB/C-Rel F:AATGTGGTGCGTCTGTGCTT
R:TGTTGTCATAGATGGGGTTGGA
iNOS F:CACTCGTGTTCGGGTGTCG
R:TTGGGTTGTCCAGTCTGCCTA
IL-1B F:CAACATTCGTGTCGAG
R:AAGTTTGTGGTTCGGG
TNF-a F:AACCAGGACCAGGCTTTCACT
R:CATGTAGCGGCCATAGGAATC
IL-6 F:CATATCGCAGCGCATCTTG
R:CACAGGGTTGGTTGGAGGA
IL-8 F:GGGTGTAGATCCACGCTGTC
R:AGGGTGCAGTAGGGTCCAGA
B-actin F:GTCAAGTCCGTTGAGATGCACC

R:GGATGATGACCTGAGCATTGAAGC
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Table 2 Comparison of relative weight rate, specific growth rate and feed conversion ratio between different drug groups in Jian carp

415 IR TR (g) ZARFE (g) XTI FTE R (%) FEEKE(%/d) TR R B (%)
Xof HR 4 32.12+1.06 59.67+4.65a 85.7+8.12a 1.03£0.072a 2.19+0.120a
LWMRA 31.96+3.01 63.35+2.16a 98.2+6.43ab 1.14+0.069ab 1.91£0.091ab
R RN I7E: 31.89+2.38 65.84=4.32ab 106.49.23bc 1.21£0.082bc 1.86+0.110bc
T2 33.08+2.23 62.17+3.65a 87.9+9.33a 1.05+0.054ab 1.93£0.050ab
1A 2505 121 32.18+0.98 65.09+3.22ab 102.2+6.98ac 1.17£0.074be 1.94£0.059ab
A 2y hinl il 31.02+1.34 69.76+3.76b 124.2+6.15¢ 1.35£0.068¢ 1.82+0.089¢
WA 2 e 7 i 2l 31.45£2.77 69.98+2.45h 122.2+7.67¢ 1.33+0.081c 1.82+0.077¢

[)— 1 v AN [R] Bf s 41T 25 57 .35 (P<0. 05)
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Ko 30 8 2000
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Fig.1 Comparison of glutamic oxalacetic transaminase ( GOT) , glutamic pyruvic transaminase ( GPT) and lactate dehydrogenase ( LDH)

levels between different drug groups in Jian carp serum

ME 2 BT UL, 309% CCI,-A0RS 9 i i 14 S e /s
72 h, FFHZ 50 d GSH &1 SOD 1% Ve 5 2%
Fas I B (P<0.05), MDA & & i E FH 5 (P<

0.05); 5 CCL X IRAH I, LR HHFRR BEH
24 fe B ML UEH S0 SOD Wk K GSH &5 8K
PRIZ (P<0.05) , 2 ] MDA A1 (P<0.05) , H



1104 o9 &b 2 W

2018 4F & 34 % 5 M

A 2 AR R B R GSH ZKF, A i MDA 4=
B (P<0.05) ,fHXF SOD 3 MK & A B BAEH (P>
0.05); HZEWER H FRKTRSAE 45 24 bk FH 254
LBAE , ZE B3R+ T RO R + 7 1k 2 Wl I & 25 0 &2

HFEHZUF SOD 15 YEF1 GSH 7K - 2 Ak MDA 5 &
AW FAE (P<0.05) , i Bk G H 2550 2 09 T i
YRR .2

—_
w
1

—_

(=}
T
[¢]

3007, 120
a

3 20 h be b Hoog 100
5 200 | d od 2 80
s 150 = 60
'”Sﬂ 100 &
S 50 & 2

T2 3 4 5 6 7 3 0

MDA (nmol/mg)
W

(=]

21

i
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Fig.2 Comparison of superoxide dismutase ( SOD) activity, glutathione ( GSH) and malondialdehyde ( MDA ) levels between different

drug groups in Jian carp liver
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Fig.3 Comparison of NF-kB /C-Rel, iNOS, IL-1B, TNF-a , IL-6 and IL-8 mRNA levels between different drug groups in Jian carp liver
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