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Effects of curcumin on the Keapl/ARE signaling pathway and bile acid
hepatointestinal circulation in hepatoma model mice

MOU Haijun, JIN Hai*, CHEN Xingxing, XIAO Hong, LIU Qian, ZHU Rong
( Department of Gastroenterology, Affiliated Hospital of Zunyi Medical University, Zunyi 563003, China)

[ Abstract ] Objective  We investigated the effects of curcumin on the Kelch-like ECH-associated protein-1
(Keapl ) /antioxident responseelement ( ARE) signaling pathway and on bile acid hepatointestinal circulation in hepatoma
model mice. Methods C57BL/6 mice were randomly divided into control group, model group, a low dose (10 wg/g)
curcumin group, a medium dose (20 pg/g) curcumin group, a high dose (30 pwg/g) curcumin group, and a cisplatin (10

pe/g) group, with 12 mice in each group. except for the control group, the other groups were given diethylnitrosamine to
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induce the establishment of liver cancer models, After grouping, the pathological morphology of liver tissue was detected by
hematoxylin eosin (HE). The alanine aminotransferase ( ALT) , aspartate aminotransferase ( AST) , total bilirubin (TB),
and total bile acid (TBA) serum contents of the mice were measured. The levels of serum interleukin-6 ( IL-6) and
transforming growth factor-B1 (TGF-B1) of mice were detected by enzyme-linked immunosorbent assay ( ELISA) , and the
expression of the Keapl/ARE pathway related proteins, Keapl and nuclear factor erythroid 2 related factor 2 ( Nrf2) , were
detected by quantitative real-time polymerase chain reaction (qRT-PCR) fluorescence analysis and Western blot. Results

Compared with the control group, the liver tissue of mice in the model group showed canceration and other pathological
damage. The levels of serum ALT, AST, TB, TBA, IL-6, TGF-B1, and Keapl mRNA and protein in liver tissues were
significantly increased (P < 0.05), and the levels of Nrf2 mRNA and protein were significantly decreased (P < 0.05).
Compared with the model group, the liver tissue pathological damage of mice in the low, middle and high dose curcumin
groups, and in cisplatin group was alleviated; the levels of serum ALT, AST, TB, TBA, IL-6, TGF-B1, and Keapl
mRNA and protein in liver tissue were decreased; and the levels of Nif2 mRNA and protein were increased, with each
index changing in a gradient fashion with the increase of curcumin dose (P < 0.05). There was no significant difference
between the high dose curcumin group and the cisplatin group of mice (P > 0.05). Conclusions Curcumin can reduce

liver damage and improve the circulation of bile acid in the liver and intestine. This may be achieved by the down-regulation

of the expression of Keapl and the activation of downstream ARE signals.
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F:GGCTGGTATCTGAAACCCGTCTA

Keapl
R:ATGGGAATAAAGAATGGAGTAGGCA
F.CTCACGCTCCTTCTGAAA
Nef2 :CTCACGCTCCTTC
R:CGGCAGCGTCAGTTCAAGGT
GADPH F:AGTCAGGTATCCCACAGGAAACAG

R:TGTGTCCGTCGTGGATCTGA
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Note. A, Control group. B, Model group. C, Curcumin low dose group. D, Curcumin medium dose group. E, Curcumin high dose

group. F, Cisplatin group.

Figure 1 Liver tissue damage in each group
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£2 HA/NEULTE ALT AST TB TBA /KF( % =5, n=12)
Table 2 Serum ALT, AST, TB and TBA levels of mice in each group

20 I
20 53] ALT(U/L) AST(U/L) TB( mol/L) TBA ( mol/L)
Groups
X HE 20
42.32+10. 02 119. 47+18. 93 6. 63+0. 13 61.23+12. 81
Control group
L
251.57+53. 24* 547.72+70. 12* 42.76+8. 16 143. 17+25. 60"
Model group
SRR
. %/T%ﬁ“ji i 187.79+36. 01" 412.57+51. 23> 31.04£6. 03" 116. 08+20. 15"
Curcumin low dose group
wREPFIEY
. % ?L.P”jg! 119. 02+24. 63" 278. 47+37. 33" 19. 65+4. 20" 89.32+16. 12"
Curcumin medium dose group
wEEAEY
R AR 46. 86+10. 01" 136. 0823, 41> 7.89+1. 02bd 63.75+12. 85"
Curcumin high dose group
JiiEA 4
.. . %ﬂﬁ 44,958, 73bed 124. 83+21. 68" 8.02+1. 07" 65.06+13. 17"
Cisplatin group
L SXTIRAL AR, 2 P<0. 05 SHCEIZH A L, P P<0. 05 ; 52 B ZLFIRAIAH L, P<0. 05; 5% & F prl R4 M L, 1P<0. 05, T,

Note. Compared with the control group, *P<0. 05. Compared with the model group, "P<0. 05. Compared with the low dose group of curcumin, ©P<0. 05.
Compared with the middle dose group of curcumin, ¢P<0. 05. The same as below.
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Table 3 Serum levels of IL-6 and TGF-B1

4L IL-6(ng/L) TGF-B1(ng/L)
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: s 2r 1 Ly
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i 414
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Model group o o AR E N A 2H /) B 4H 2L Keap
e il N N e
Curcur:iin low ;loi group 1. 8220.17" 0.510. 08" Er_—{%‘%ﬂjﬁ%ﬁﬁ ( P<0.05 ) ’ Nrf2 % li| ?:Eljj}lf ] ( P<
e L o1 07450 1 0.05); 5ZEE PR mA AL, 28 E &4l
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Note. A, Control group. B, Model group. C, Curcumin low dose group. D, Curcumin medium dose group. E, Curcumin

high dose group. F, Cisplatin group.

Figure 2 Western blot to detect the expression of Keap/ARE pathway related proteins in liver tissues of mice
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