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The Effect of Nrf2 Nuclear Translocation Induced by Curcumine on
Lipopolysaccharide Mediated Inflammatory Cytokine Expression
in Rat Kupffer Cells*
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ABSTRACT Objective: To investigate the effect of nuclear factor E2-related factor 2 (Nrf2) translocation induced by curcumine on
lipopolysaccharide (LPS) mediated inflammatory cytokine expression in rat Kupffer cells. Methods: Kupffer cells were incubated in cul-
ture with 10 uM, 20 wM and 30 uM curcumine for 8 h to induce Nrf2 nuclear translocation. Kupffer cell was divided into control group,
LPS and curcumine group. Cells in control group were incubated in culture only with RPMI 1640, cells in LPS group were treated with
10 y g/mL LPS for 2 h, cells in curcumine group were treated with 30 g M curcumine for 8 h and subsequently treated with 10 y g/mL
LPS for 2 h. The Nrf2 in nuclear and cytoslic fraction was assayed by western blot analysis. The levels of MDA and GSH were measured
by spectrophotometric method. The levels of TNF-a and IL-6 in culture medium were detected by the ELISA method, and the level of
IL-1B  was measured by radioimmunoassay. Results: W The levels of Nrf2 in the nucleus increased markedly in Kupffer cells treated by
different concentrations of curcumine compared with that of the cells in control group, and the level of nuclear Nrf2 increased with the
concentration of curcumine. @ The level of MDA increased significantly in LPS group compared with that in the control group (P<0.01),
which was significantly abrogated in curcumine group (P<0.01). Compared with that of the control group, the level of GSH decreased
significantly in model group(P<0,01), the decreased GSH level in LPS group significantly abrogated in curcumine group (P<0.01). @The
levels of TNF-a , IL-18 and IL-6 in culture medium increased significantly in LPS group compared with that in control group P<0.01 ,
the increased level was significantly abrogated in curcumine group (P<0.01). Conclusion: Curcumine can induce Nrf2 nuclear transloca-
tion in cultured Kupffer cells and decrease intercellular ROS, subsequently inhibit LPS-mediated inflammatory cytokine expression.
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Fig.1 Effect of curcumine on the level of Nrf2 in Kupffer cell
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1 (x% s)

Table 1 Comparison of oxidase stress of each group (xx s)

LPS

control group model group curcumine group

MDA (nM) 701.32+ 120.45 3110.25+ 259.51* 1640.41+ 280.40*#
GSH (4 M) 21.02+ 0.84 8.90 1.42%* 15.08+ 1.21*#
*P<0.01  LPS #P<0.01
Note : *P<0.01,compared with control group;#P<0.01,compared with LPS group
2 (xt s)
Table 2 Comparison of supermant inflammatory cytokines of each group (x+ s)
LPS
control group model group curcumine group
TNF-a ng-mg.pro” 1.21+ 1.28 217.32+ 26.35* 46.09+ 12.13*#
IL-18  ng-mg.pro’ 0.37+ 2.44 225+ 1.25% 0.62+ 0.42%#
IL-6 pg-mg.pro’ 35.43+ 9.44 420.34+ 39.54% 93.24+ 27.28*#
*P<0.01  LPS #P<0.01

Note *P<0.01 compared with control group #P<0.01 compared with LPS group

3 LPS LPS
MDA GSH o
Kupffer 80% ~ LPS Kupffer CD14 Toll
90% Kupfter NF-k B/Ik B
04 LPS G- TNF-a IL-1B .IL-6
Kupfter (112,15-18] | LPS Kupfter
TNF-a IL-1B IL-6 . LPS Kupfter TNF-a IL-IB .IL-6
TNF-a TNF-a LPS LPS Kupffer
o121 - Kupffer TNF-a Kupffer
NF-k B IL-18 .IL-6 . -1(HO-1)
-4 LPS Kupfter , R
° HO-1 °
LPS Kupffer LPS Kupffer HO-1
, © 1920] Nrf2
Nrf2 Keap-1 HO-1 Nrf2
o Nrf2 ARE HO-1 (421221
, LPS Kupffer
Nrf2 HO-1
o Nrf2 .
N LPS Kupffer
Kupfter Nrf2 Nrf2
Nrf2 HO-1 5
(References)
o [1] DiBaise JK, Zhang H, Crowell MD, et al. Gut microbiota and its possi-
MDA ble relationship with obesity[J]. Mayo Clin Proc, 2008, 83(4):460-469
. GSH [2] Esposito E, lacono A, Bianco G, et al. Probiotics reduce the inflamma-
5 LPS tory response induced by a high-fat diet in the liver of young rats[J]. J
Kupffer MDA GSH Nutr, 2009,139:905-911

o

[3] Les Lang. Gut Bacteria as Key Players in Obesity-Associated Inflam-



www.shengwuyixue.com Progress in Modern Biomedicine Vol1ll NO.17 SEP.2011

-+ 3207 -

mation and Insulin Resistance[J]. Gastroenterol, 2010,139:1435
[4] Cani PD, Amar J, Iglesias MA, et al. Metabolic endotoxemia initiates
obesity and insulin resistance[J]. Diabetes, 2007, 56:1761-1772
[5] Balogun E, Hoque M, Gong P, et al. Curcumin activates the haem oxy-
genase-1 gene via regulation of Nrf2 and the antioxidant-responsive
element([J]. Biochem J, 2003,371:887-895
[6] Farombi EO, Shrotriya S, Na HK, et al. Curcumin attenuates dimethyl-
nitrosamine-induced liver injury in rats through Nrf2-mediated induc-
tion of heme oxygenase-1 [J]. Food Chem Toxicol, 2008,46:
1279-1287
[7] Kang ES, Woo IS, Kim HJ, et al. Up-regulation of aldose reductase ex-
pression mediated by phosphatidylinositol 3-kinase/Akt and Nrf2 is
involved in the protective effect of curcumin against oxidative dam-
age[J]. Free Radic Biol Med, 2007, 43:535-545
[8] , ; . Nrf2
[J]. ,2010,19(2):154-156
LI Qiang, ZHAO Shu-guang, WANG Xu-xia, et al. Effect of curcum-
ine on intracellular ROS in cultured human hepatocyte by upregulat-
ing the activity of Nrf2 [J].Chin J Gastroenterol Hepatol, 2010,19(2):
154-156(In Chinese)
[9] , , ,
[11. ,
2006,14(4):211-214
Peng Jing-hua, Cao Jian-mei, Wang Xiao-ning, et al. Inhibiting
effects of curcumin on expression of inflammatory cytokines in Kupf-
fer cells induced by lipopolysaccharides [J]. Chin J Integr Trad West
Med Dig, 2006, 14(4):211-214(In Chinese)
[10] Xu FL, You HB, Li XH, et al. Glycine attenuates endotoxin-induced
liver injury by downregulating TLR4 signaling in Kupffer cells [J].
Am J Surg, 2008,196(1):139-148
[11] Hayden MS, Ghosh S. Signaling to NF-kappaB
2004,18:2195-2224
[12] Hayden MS, and Ghosh S. Shared principles in NF-kappaB signaling
[J]. Cell, 2008,132: 344-362
[13] Karin M, Delhase M. The I kappa B kinase (IKK) and NF-kappa B:

[J]. Genes Dev,

key elements of proinflammatory signalling [J]. Semin Immunol,
2000,12(1):85-98

[14] Chan K, Han XD, Kan YW. An important function of Nrf2 in com-
bating oxidative stress: detoxification of acetaminophen[J]. Proc Natl
Acad Sci USA, 2001,98:4611-4616

[15] Parsons SA, Greer PA. The Fps/Fes kinase regulates the inflammatory
response to endotoxin through down-regulation of TLR4, NF-kappaB
activation, and TNF-alpha secretion in macrophages[J]. J Leukoc Biol,
2006, 80(6):1522-1528

[16] Chhikara M, Wang S, Kern SJ, et al. Carbon monoxide blocks
lipopolysaccharide-induced gene expression by interfering with proxi-
mal TLR4 to NF-kappaB signal transduction in human monocytes[J].
PLoS One, 2009, 4(12):¢8139

[17] Ando K, Hasegawa K, Shindo K, et al. Human lactoferrin activates
NF-kappaB through the Toll-like receptor 4 pathway while it inter-
feres with the lipopolysaccharide-stimulated TLR4 signaling [J].
FEBS J, 2010, 277(9): 2051-2066

[18] Yu M, Shao D, Yang J, Feng S, et al. Ketamine suppresses intestinal
TLR4 expression and NF-kappaB activity in lipopolysaccharide-treated
rats [J]. Croat Med J, 2006, 47(6):825-831

[19] Song Y, Shi Y, Ao LH, et al. TLR4 mediates LPS-induced HO-1 ex-
pression in mouse liver: role of TNF-alpha and IL-1beta [J]. World J
Gastroenterol, 2003,9:1799-1803

[20] Rushworth SA, Chen XL, Mackman N, et al. Lipopolysaccharide-in-
duced heme oxygenase-1 expression in human monocytic cells is me-
diated via Nrf2 and protein kinase C [J]. J Immunol. 2005 175(7):
4408-4415

[21] Farombi EO, Shrotriya S, Na HK, et al. Curcumin attenuates
dimethylnitrosamine-induced liver injury in rats through Nrf2-mediated
induction of heme oxygenase-1 [J]. Food Chem Toxicol, 2008,46:
1279-1287

[22] Balogun E, Hoque M, Gong P, et al. Curcumin activates the haem
oxygenase-1 gene via regulation of Nrf2 and the antioxidant-respon-
sive element[J]. Biochem J, 2003,371:887-895



