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Inflammatory stress aggravating CCl,—induced hepatic lipid accumulation

in the mice via SREBP-1-HMGCR pathway

Tian Lin,Xie Youhong,Liu Hong
(Department of Gastroenterology , The First Affiliated Hospital of Chongging Medical University)
[ Abstract ]Objective ; To investigate whether inflammatory stress aggravates hepatosteatosis induced by carbon tetrachloride (CCl,) and
the molecular mechanism. Methods ; Male C57BL/6] mice of 6-8 weeks were randomly divided into control group(n=6) and inflam—
mation group(n=6). Inflammation was induced via subcutaneous casein injection of casein for 16 weeks after the treatment of CCl, for
2 weeks. After 18 weeks, the liver indicator was measured to study the damage to the liver. Level of serum inflammatory factor inter—
leukin—6(11.-6) was determined by ELISA. Oil red O staining was used to evaluate lipid accumulation in the liver. Lipid levels of liver
tissues were measured by chemical enzymatic assay. mRNA expression of SREBP-1 and 3-hydroxy-3—-methylglutaryl coenzyme A re—
ductase(HMGCR) was measured by real-time PCR and the protein expression of SREBP-1 and HMGCR was analyzed by Western blot.
Results : Expression of IL-6 was higher in inflammation group than in control group (:=8.434,P=0.000). Expression of HMGCR and
SREBP-1 mRNA was significantly increased in inflammation group than in control group(¢=10.612,P=0.000;:=12.749,P=0.000).
Expressions of SREBP-1 and HMGCR protein were consistent with the mRNA levels based on Western blot. Hepatic lipid levels were
significantly higher in inflammation group than in control group (:1=6.148,P=0.000;:=7.288,P=0.000). Liver indicator of mice were
significantly higher in inflammation group than in control group(¢=8.452,P=0.000). Increased lipid accumulation demonstrated by Oil
red O staining was observed in inflammation group. Conclusion . Inflammatory stress probably promotes cholesterol synthesis in fatty

liver induced by CCl, via SREBP-1-HMGCR pathway, which may contribute to the abnormal lipid accumulation in the liver.
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Tab.1  Primer sequence of real-time PCR
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SREBP-1  LiiE51#:5° ~-GCTGTTGGCATCCTGCTATC-3’
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Fig.1 Liver indicators of mice in each group ( x +s,n=6 )
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Fig.2 Levels of TC and TG in each group ( x +s,n=6)
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Fig.3 Morphological observation on the liver of mice in each

group by Oil red O staining ( 400 x )

2.5 SREBP-1 % HMGCR # mRNA %k

Real-time PCR Z5R /R, SAFLAHXS T X RRZH AYSREBP-
IFTHMGCR H KRB WA S, Z5F A 52 L (=
10.612,P=0.000;:=12.749, P=0.000) ., Z5RUNE 4, BARE L
W32,

Tr oiEE4
6 L WRAEA

SREBP-1 HMGCR

a. FXTTXTRRAL P < 0.05

JHE mRNA 257K CAHRS T3] BEZHF5%80)

B4 &H/NRBFE SREBP-1 & HMGCR mRNA H3RiA
(x+s,n=6)
mRNA expression of SREBP-1 and HMGCR in each
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Fig.4
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Tab.2 Detailed data of liver indicator, inflammatory cytokine, hepatic lipid,gene and protein expression of
SREBP-1 and HMGCR in mice(x +s )

L6 JFEH BRI FERFIEK Western blot
i i H ‘ (n=6) (mRNA) (n=6) (HIHIE ) (n=4)
151 (pg/ml)
(n=6) TC/ H )5 TG/E 1 SREBP-1/ HMGCR/
(n= SREBP-1 HMGCR
(pg/mg) (pg/mg) B —actin B —actin
XHR4L 0.0513£0.0027 13.05:246 10767629162 0.16905+0.0245 1.000 0 1.000 0 0.3060+0.0488 0.8199+0.118 1
RIEAL 0.0687+00042 3734+6.61 36.8958+9.9926 03282:0.0474 5.6006+0.8735 2.4220+02350 0.6511£0.0751 1.8486+0.1153
Al 8.452 8.434 6.148 7.288 10.612 12.749 6.677 10.798
P Al 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.000
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2.6 SREBP-1 % HMGCR #7 Western blot & ix
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Fig.5 Protein expression of SREBP-1 and HMIGCR in each

group( x £5,n=6)
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[ Abstract ]Objective : To clone the full length gene of Chromate reductase T(ChrT) from serratia sp. CQMUS2 ,to construct the prokary—
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otic expression vector and to transform it into E.coli to express
protein,and to analyze the activity of expression products.
Methods : The Chi'T gene was cloned from DNA template of
serratia sp. CQMUS2,a chromium-resistant bacteria by PCR and

was connected with prokaryotic vector pET—28a(+). Then the

and risk factors for non—alcoholic fatty liver disease[J].Arq Gastroenterol,
2012,49(1):89-96.

[6] Day CP,James OF Steatohepatitis:a tale of two ‘hits’?[J].Gastroen—
terology, 1998, 114(4) . 842-845.

[7] Henao—Mejia J,Elinav E,Jin C, et al.Inflammasome mediated dys—
biosis regulates progression of NAFLD and obesity[J].Nature,2012,482
(7384):179-185.

[8] Shimano H.SREBPs: physiology and pathophysiology of the SREBP
family[J].FEBS J,2009,76(3) :616-621.

(9] ARIEFI, SRR ERET 45 AR 5 P ST e O S f sk
BOR FUIF IS A2 2 b i 4 AL A s 5 a0 1 A 22
7£,2006,22(5) ;422-430.

[10] Kubota N,Kado S,Kano M,et al.A high—fat diet and multiple ad—
ministration of carbon tetrachloride induces liver injury and pathologi—
cal features associated with non —alcoholic steatohepatitis in mice[J].
Clin Exp Pharmacol Physiol,2013,40(7):422-430.

[11] Boll M,Weber LW, Becker E, et al. Mechanism of carbon tetrachlo—
ride —induced hepatotoxicity.Hepatocellular damage by reactive carbon
tetrachloride metabolites[J].Z Naturforsch C,2001,56(7-8) :649-659.
[12] Boll M,Weber LW ,Becker E, et al.Pathogenesis of carbon tetra—
chloride—induced hepatocyte injury bioactivation of CCl4 by cytochrome

P450 and effects on lipid homeostasis[J].Z Naturforsch C,2001,56(1-

2):111-121.
[13] Ma KL,Ruan XZ,Powis SH, et al.Inflammatory stress exacerbates
lipid accumulation in hepatic cells and fatty livers of apolipoprotein E
knockout mice[J].-Hepatology,2008,48(3) .770-781.
[14] Malhi H,Kaufman RJ.Endoplasmic reticulum stress in liver dis—
ease[J].Hepatol ,2011,54(4) :795-809.
[15] Knebel B,Haas J,Hartwig S,et al.Liver—specific expression of
transcriptionally active SREBP-1c is associated with fatty liver and in—
creased visceral fat mass[J]. PLoS One,2012,7(2).e31812.
[16] Brown MS,Goldstein JL.The SREBP pathway: Regulation of cho—
lesterol metabolism by proteolysis of a membrane—bound transcription
factor[J].Cell, 1997,89(3) :331-340.
[17] Van Rooyen DM, Farrell GC.SREBP-2:a link between insulin re—
sistance, hepatic cholesterol, and inflammation in NASH[J].Gastroenterol
Hepatol,2011,26(5) : 789-792.
[18] Parker RA,Garcia R,Ryan CS,et al.Bile acid and sterol meta—
bolism with combined HMG—CoA reductase and PCSK9 suppression[J].
J Lipid Res,2013,54(9) :2400-2409.
[19] Sharpe LJ,Brown AJ.Controlling cholesterol synthesis beyond 3—
hydroxy—3-methylglutaryl-CoA reductase(HMGCR)[J].Biol Chem,2013,
288(26):18707-18715.

(WAERSE . HAL)



