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Protective effect of piperine on acute liver injury induced by CCl, in mice
DENG Xukun', WANG Chuo',ZHENG Shanshan', YU Huifan?, LI Yanmei’, SHU Guangwen"

(1 South-Central Minzu University, a. School of Pharmaceutical Sciences; b. National Demonstration Center for
Experimental Ethnopharmacology Education, Wuhan 430074, China; 2 Hubei University of Medicine, a. School of
Pharmaceutical Sciences, b. Hubei Key Laboratory of Wudang Local Chinese Medicine Research, Shiyan 442000, Hubei
China; 3 Hubei Provincial Center for Disease Control and Prevention, Hubei Provincial Key Laboratory for Applied

Toxicology , Wuhan 430079, China)

Abstract The protective effect of piperine (PIP) on acute liver injury caused by carbon tetrachloride (CCl,) and the
potential molecular mechanisms were explored. Forty male Kunming mice were stochastically divided into the normal
control (NC) group, model (CCl,) group, positive control group treated with silymarin (SIY) , low dose of PIP group
(10 mg/kg CC1+PIP) and high dose of PIP group (20 mg/kg CCl,+PIP). Pathological changes in livers , Liver index and
liver function indices of all the mice were detected. While the activities or levels of SOD, GSH-Px, MDA, TNF-a, 1L-1p3,
and IL-6 in the liver were respectively evaluated by relevant kit assays; Gene transcript levels and protein expression of
NLRP3, ASC, Caspase-1 and IL-1f in the liver were measured using quantitative real-time PCR, Western blot, and
immunohistochemistry. Results showed PIP effectively improved the indexes of liver function and pathological changes of
liver tissue, alleviated the oxidative stress state. Further research showed that PIP reduced the mRNA and the protein

expressions of NLRP3, ASC, caspase-1 and IL-1B. In conclusion, PIP may play a protective role in CCl,-induced acute
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liver injury by alleviating oxidative stress and inhibiting inflammatory reactions.

Keywords piperine; CClL; NLRP3 inflammasome; oxidative stress; inflammatory reaction
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Fig. 1 Chemical structure of Piperine(C H NO)
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Tab. 1  Primer sequences used for PCR

Target gene Primer

GAPDH (mouse)-Forward 5'-AGGTCGGTGAACGGATTTG-3’
GAPDH (mouse)-Reverse 5'-TGTAGACCATGTAGTTGAGGTCA-3’
IL-1B (mouse)-Forward 5'-GCATCCAGCTTCAAATCTCA-3’
IL-1B (mouse)-Reverse  5'-ATCATCCCACGAGTCACAGA-3’
NLRP3 (mouse)-Forward 5'-ATCACAGGCGAGACCTCTG-3’
NLRP3 (mouse)-Reverse 5'-GTCCTCTGGCATACCATAGA-3'
ASC (mouse)-Forward ~ 5'-GAAGTGGACGGAGTGCTGGATG-3’
ASC (mouse)-Reverse ~ 5'-CTTGTCTTGGCTGGTGGTCTCTG-3’
Caspase=1
(mouse)-Forward 5’-CATCCTGTCAGGGGCTCACTTTTC-3'
Caspase=! 5"-CTATCAGCAGTGGGCATCTGTAGC3'

(mouse )-Reverse

(a) (b)

2 HRE5S
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WE 2 frR , 518 X BZHAH L, CCL AR AL 4 /)N
FUIML 3 AST ., ALT 175 P Fi I 48 BObk 2 3 7 & (P<
0.01). 5 CCI BRI A Fb , STY 2 Al PIP I | & 7] it
ZH /N BRUAL S AST 375 o LA K T 98 B0hg t 35 B AIG (P<
0.01) 5 PIP IR 5] 5 2 /)N BRIV ALT 306 P4 b I 35 P AIK
(P<0.05) , STY 20 i1 PIP {3 70 52 2 /N BRIV ALT 1 14
e 2 3 AR (P<0.01). X K B, PIP REAS 22 i CCL 175
S/ BT RE 525 B K
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L
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50 = 2 -
Mial | IE A=l Ny
ca, - + + + 4+ CCl, = + o+ o+ CCl,
PIP/(mgkg) - - 10 20 - PIP/(mg/kg) - 10 20 - PIP/(mg/kg)
SIY/(mgkg) - - - - 100 SIY/(mg/kg) - - - 100 SIY/(mg/kg)

5 1EH % B4 L, ¥P<0.01 5 5 CCL BRI A [L , #P<0.05, #%P<0.01.
K2 PIPXS CCL 755 19 2 AT s/ BUTFINESS B0 0 T DI BEFR BRI 52 (n=8)

Fig. 2 Effects of PIP on liver index and liver function in CCl,-induced acute liver injury mice (n=8)
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Fig. 3 Effect of PIP on pathological morphology of CCl,-induced acute liver injury in mice (200 x)
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Tab. 2 Effect of piperine on the levels of oxidative stress indices in the liver of mice with acute liver injury (n=8)

SOD MDA GSH-P, IL-1B 1L-6 TNF-a
Group /(U/mg protein) /(nM/mg protein)  /(wM/g protein)  /(pg/mg protein)  /(pg/mg protein)  /(pg/mg protein)
Normal 283.35+18.13 17.85+4.92 237.01£28.10 136.43+20.58 135.19+16.90 319.14+23.16
CCl, 157.14+23.02% 45.76+3.95* 124.42+28.93% 319.27+29.65% 270.79+22.72% 729.88+73.57*
CC1,+PIP(10 mg/kg) 219.22+27.15% 37.59+5.27* 163.51+26.50* 278.53+31.21* 235.76+33.16* 562.24+89.42%*
CC1,+PIP(20 mg/kg) 246.81+23.247%%* 33.07+5.44** 202.85+20.61%*%  228.77+34.09%*  197.95+20.01**  486.81+58.56%**
TE: 5 IEH W BRAUAF L, P<0.015 55 CCLBURIALA L, #P<0.05 , ##P<0.01.
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Fig. 4  Analysis of mRNA expression level of NLRP3 inflammatory factor in mouse liver tissue by piperine(n=3)
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Fig. 5 Expression level of NLRP3 inflammator-related protein in mouse liver tissue (n=3)
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Fig. 6 The expression level of NLRP3 inflammator-related protein in mouse liver (200 x)
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