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(# E]B89. BITIEH RN BT AR KRR, F75% .6 JE#k CSTBL/6Y B4 Bt /N R 80 REEALAY H EI IS
TRE4H (HFD 4,40 R)FIE MK &4 (ND 41,40 R, 175% 6 FUSHE , WEH G &, b 6 2m AR H i = B8 (iriglyceride,
TG) K-, RAGEHEIHLFH (cecal ligation—peferation, CLP) I M R AR AEAR Y | WLAR /N R AR 73 BRI 3% FIATAIE4H 47, HE et
NREZ /N AR ZH 27, SF F B B 50 2 15 (enzyme—linked immunosorbent assay , ELISA) # ) 45 P4 % & K& (alanine aminotransferase
.ALT) JEE (leptin) JEB. Z (adiponectin) Y IRIEE F-a (tumor necrosis factor, TNF-a) . F4 1% -6 (interleukin-6,11.-6 ) & 1L~
10 f 3%, RT-PCR #1035 1478 1 (activator protein—1,AP-1)mRNA H)3ik, &R . HFD A/ BAREH B & T ND 4/ R
[(34.867 + 1.465) vs. (25.678 = 1.761),t=-9.827,P=0.000], i fif 258 75 . HFD 215 ND & A e, K V-5 & (F=200.921,P=
0.000) , AT H v =R /K S 5 & (1=31.793, P=0.000) . AERE/ BAEX F 5@ K &/ RS AER A7 E M, AR B (P=
0.037), % CLP Ab3E/5 , AR /1N BRL L 3% 8 K 203 B 5 FAE AR B /N B[ (27.64 £ 5.16) vs. (7.12 £2.91) ng/mL,F=95.141,P=
0.000], MRS ZFEALRE /S B ES S BT 335 {6 h ND 4 vs. HFD 40 ; (8 445.344 + 3 245.632) vs. (2 434.532 £2.012),:=2.660,
P=0.000], MEFIERT/PEIMEE TNF-o IL-6 I1L-10 FERIIE AN TNF—a: (2.017 £ 1.071) vs. (170.698 + 37.705) ,:=8.137, P=0.001 ;
(2.760 £ 0.853) vs. (122.080 + 19.520),:=13.553, P=0.000;1L—-6: (19.955 +3.500) vs. (404.752 +50.701),:=18.070, P=0.000;
(15.975 £4.022) vs. (533.064 + 104.866) ,t=11.032, P=0.000;TL—10; (79.810 + 7.042) vs. (277.156 + 124.213) ,1=4.335, P=0.012;
(120.678 £ 7.172) vs. (214.111 = 85.322),:=3.925, P=0.020], {H AE B /)5 B AR ST HE AR AL /1N B, TNF—o Fil TL~10 28 3K P& K[ TNF-a;
(170.698 + 37.705) vs. (122.080 +19.520),:=0.981,P=0.356;IL—10 (277.156 + 124.213) vs. (214.111 +85.322),:=3.216,P=
0.031], I3k ALT &97K EAEAERE R BEEREE /N R AP B B THEAR Bk 09 M AE /D R (132,774 + 45.662) vs. (236.633 +42.782) 1=
2.831,P=0.045), CLP HI# /5, AP-1 7EIENERE/ NGB MG I (B ZE B Bk /N B v M 38 0 B8 S 25 [ND O h vs. 6 h, (1.069 + 0.404)
vs. (1.653 +0.184) , F=32.886, P=0.000;6 h ND vs. HFD; (1.653 + 0.184) vs. (5.021 = 0.623), F=29.189, P=0.000], &5t . B isth &
R HAERE N AR AR ARG, TR 30, JOE SRR, SX FT BB AP-1 T MR AN %,
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Effects of obesity on liver injury and inflammatory response

in septic mouse model

Zhou Yugqing,Chen Xiang
(Department of Hepatobiliary Surgery,Chongqing Emergency Medical Center)
[ Abstract |Objective . To explore the role of obesity in sepsis—induced liver injury and inflammation. Methods : The experimental groups
consisted of 80 male C57BL/6 mice at 6 weeks of age. Animals were randomized to HFD(n=40) or ND{(n=40) for 6 weeks,then they
were weighed. Glucose tolerance tests were measured. The liver triglyceride levels were determined by colorimetric assay kit. Poly mi-
crobial sepsis was induced by cecal ligation—peferation (CLP) and mice were monitored for survival. Plasma and liver tissues were
collected. HE staining was used to observe the liver tissue of mice. The levels of alanine aminotransferase (ALT),leptin,adiponectin,
TNF-a,IL-6 and IL-10 were detected by enzyme-linked im-
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expression of activator protein—1 expression. Results.The body
weight of HFD group was significantly higher than that of ND
group[(34.867 + 1.465) vs. (25.678 +1.761),:=—9.827,P=0.000].
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Glucose tolerance test:compared with the ND group,the HFD group had higher blood .glucose levels and higher hepatic triglyceride
levels(F=200.921,P=0.000;:=31.793, P=0.000). Obese mice had a lower survival rate and a shorter survival time (P=0.037) than ND
mice in sepsis. After CLP treatment,the levels of plasma leptin in obese mice were still significantly higher than those in non-obese
mice[(27.64 £ 5.16) ng/mL vs. (7.12 £2.91) ng/mL,F=95.141,P=0.000],while adiponectin expressions were decreased in obese
mice[6 h ND group vs. HFD group: (8 445.344 + 3 245.632) vs. (2 434.532 +2.012),:=2.660, P=0.000]. The expressions of TNF-a.,
I1.—6 and IL-10 were increased in septic mice[TNF~a: (2.017 + 1.071) vs. (170.698 +37.705),:=8.137,P=0.001; (2.760 + 0.853)
vs. (122.080 + 19.520),:=13.553,P=0.000;1L-6:(19.955 + 3.500) vs. (404.752 + 50.701),¢=18.070,P=0.000; (15.975 + 4.022) vs.
(533.064 £ 104.866) ,:=11.032,P=0.000;1L-10. (79.810 £ 7.042) vs. (277.156 + 124.213),:=4.335,P=0.012; (120.678 + 7.172) vs.
(214.111 + 85.322),:=3.925, P=0.020], but the expression of TNF-a and IL-10 in obese mice was lower than that in non-obese mice
[TNF-a; (170.698 + 37.705) vs. (122.080 £ 19.520),:=0.981,P=0.356;1L-10. (277.156 + 124.213) vs. (214.111 + 85.322),:=3.216,
P:0.0?:l]. Plasma ALT levels were significantly higher in obese sepsis mice than in non-obese sepsis mice[(132.774 145.662) vs.
‘ (236.633 +42.782) ,:=2.831,P=0.045]. Although AP-1 activity increased in mice without obesity at 6 h after CLP, AP-1 activity was
significantly higher in mice with obesity than in mice without obesity after CLP[ND O h vs.6 h: (1.069 + 0.404) vs. (1.653 +0.184),
F=32.886,P=0.000;6 h ND vs. HFD; (1.653 +0.184) vs. (5.021 +0.623),F=29.189,P=0.000]. Conclusion:High fat diet induced

obese mice in sepsis have low survival rate,severe liver injury,decreased inflammatory response,which may be related to increased

activity of AP-1.
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1.1 FEEAHH

L1l EKEY RERERRZEIZRYHOEL 80 B
SPF % C57BL/6J BF 4= BUMEME/ L, 6 A8  BERL Y 2 4. 1
Btk &4 (HFD 44,D12492, 60% K BE B F B 4R 4t , n=40) F1
IEHREZH (ND 4,D12450], 10%A9 8E 8 F AR IR, n=40),
RIS 6 ], X E/NRIRSEF B RER R F LR B .l SPF
5, HINETTRIEE , VIR E 60%, FHIRE 25 C, &
HOGHRREIR 12 /12 h, B Bk,

112 350 /hERIERE D12492(fEREEL : BN 60%, 2 H 20%,

BRI E Y 20%) . D12450] (L EE L . IR 10% , E H 20%,

WoKALE4 70%) W B Research diets 23 &) ; ML B B K
AT HMZER AR T & W B R B A YR 8
K BB RBFB 2 Ik (enzyme-linked immunosorbent assay,
ELISA) i3 &M B 7N R R SRR R A B ; BB LR
St F—a(tumor necrosis factor, TNF-o) . (44 Z —6(interleukin—
6,1L-6) IL-10 g B B MAEMAERAR (#HEO2%) ;K
ALT ELISA i&37| & B B RUE# A2 7] ; RNA 3056 R0 &8
B Takara /8] ;PCR 5|90 B £ TR KE (FR)AF
TRIzon & RNA $#2BURGAIM H B HAA A,
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Ja R E I FR 453, (cecal ligation and puncture, CLP) B J7
WE SRR R SR A /D BUE Y, B 7 vk AN BT R,
CLP &, R/PRALZI 2 F ST XA #h K 0.6 mL #4T
RS 5,6 h J5 AR /I BRLAY 2% 0 RIE R 47 40 B B FE ARk
m,
122 AEFE4rHF HFD 4% ND 4H (n=12)% CLP b5,
5/ 6 h WEE 1 IK/PDRITETETEN, WA 48 h,
1.2.3 /INEEEEMRSLE HFD A/0NEM ND H/REZ 6
FE/NEARR D12492 1 D12450) ISR/, 250 6 h J& , /N
THEEESHEEER (2 gke), 535 FEHET(ED 0 min),
ESE 15.30.60 K 120 min B 8 Bk i & T fn 8% (250
pl) . NEAFIERRE, R HFETRERNHm =05 &,
HM=FRA L EERRE
124 FALKHEEFWE BUHERMK/NRFEASR,
4%FEEEE, AWaE YA, 1T HE 316 R TR
A/ RAFAE A SUB A2,
1.2.5 BEEBCHBEEAI ALT AEFEFREERT  HE/D
FURBREUM, 25305 B LIE m3EH R EFT-80 CHRE,
M3 F ALT BE JEHE KAREHF [1L-6, TNF-o  IL-10 ¥
B ELISA W5 , 3R g4k B8 & & 1 B 453447
1.2.6 RT-PCR % 3% 1 B H (activator protein—1,AP-1)
mRNA ik /DEUFAFA L B RNA B8 BUNRTHTRI,
B 1 pL RNA 3 PrimeScript RT Reagent Kit(Takara) & ¥
F %% cDNA, ffif] PCR SR AT 1, K AP-1 mRNAF)
%3k, BLEIEH 2-DDCHETE mRNA FHIXTRAE,
REREE BHT5 9L, SR FEI I T E 1,

&1 AP-1mRNASG|4
Tab.1 AP-1 mRNA primer
X SIFEH
AP-1 IE X4 5’ ~AAACGACCTTCTACGACGATG -3’
L] 5’ -TCGGAGGTGCGGCTTCAGATT -3’

1.3 %t FH5M

B B R A SPSS 19.0 1 GraphPad 5 #&t 112 4047
FEE, MAESAANITERBSRUBK 7S
(x £ 5) TN, TR Log-rank test L3 HFD 411 ND
HAEFRER Kaplan-Meier (EAHIEFEMLR . SHEIEN
LR B E IR 7 22 4007 s PO 4R ST A A TR 250 HL AR AR
ML ¢ AT TERT N R M E R, SR — AT ]
SRR LB (¢ RER L P>0.05) , SR ¢ 4656 (JS BRI AR
BOAh ST RE AR ¢ A% | B4 P I ]GSR S X BR A S XY ¢ AR
36) ; FE —BF 18] S A A ] LA 394 (¢ R0 36 HL P<0.05), I
KR 2404, KKK HE a=0.05,

2 &5 R

21 FHERAFESDRICHER

AR IERFEE D REEREYUALKETHES
BIRERE, AT HEWBRIRE BT AR B ALICRE K 12 H 6
JARR /N FESLAY Y9 HFD 4H(6 R)FI ND £H(6 R), X/
ERETHAERELLEITHEER[(21.776 £ 1.379) vs.
(21.230 + 1.159),:=0.824, P=0.429 ,n=6 , [ 1], k& THi 6 &
J& ,HFD H/NEAESREH B E T ND 4H[(34.867 + 1.465) vs.
(25.678 £ 1.761) ,1=-9.827, P=0.000, & 1], $A#55L%75 . HFD
415 ND 4L, mAEK P ER (R 2), HFD 45 ND 4
Eb, PR H o = e 7 5 hi B S (80.684 + 4.007) vs. (21.645 +
2.152) mg/dL,=31.793, P=0.000,n=6, [ 2], iX o5 R & B
B/ DB R DA R KBS M E
MEZERR,

P<0.05
40+ | —
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B HERA/MRANEIER R R R
Fig.1 Comprison of body weight in mice fed a high~fat diet
(HFD ) or normal diet( ND )
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Fig.2 Hepatic triglyceride levels in mice fed a high—fat diet
(HFD ) or normal diet( ND ) for 6 weeks
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Tab.2 Glucose tolerance test in mice fed a high-fat diet{ HFD } or normal diet( ND ) for 6 weeks

Paxaik 0 min 15 min

30 min 60 min 120 min

ND& 172.651 £ 10.474 220.780 + 12.493
HFD#H 184.437 + 10.115 272.955 + 10.820

209.784 + 20.358
308.505 + 19.021

278.305 + 19.144 264.754 +21.748
326.749 + 25.825 314.124 + 14.567

‘ij: F;ﬁ;s] = 200921 ,Pg;;q = 0.000;me = 87272,Pgﬂ§] = OOOO,FQE = 8900,P3§§_ = 0000
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(P=0.037,,log—rank test,n=12,% 3),
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Fig.3 Comparison of survival rate between mice fed a high—fat
diet( HFD ) or normal diet( ND ) for 6 weeks after CLP
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23 B RATBEALKEF T

K2 CLP ALY ND 21/ BT UL 4 2L b e ik hy
L SRR FES  JFE /N 540 15 M, T 40 AR 1 IRAE
I IX IR PN (B 4A) s K48 CLP ARBE(Y HFD 41/
FU AT UL 20 TR/ A K e B ) e AR A 72 | o e OO 52 1
AR (7 4B) ; 26 CLP ALFES 6 h 9 ND ZH/NRUAT WL/
-SSR IR | AR M ACRR AR M | v e i K ) B AT DL 4 e
IR FE 498 A0 323 (1] 4C) ;28 CLP 4bFRJS 6 h (1) HFD 41
AN ¢ ZHATEE , RFARM R IR IR BEAT 388, 5 Hp e i ik J
[l 4 20 s M A s 2 (181 4D)

AL CLP bR

79
M

C.ND ¢4 CLP £35S 6 h D. HFD £ CLP 2 #8)5 6 h

B4 SHNRIFEAKESENEN00x)
Fig.4 Pathological morphology of hepatic tissues of mice in
each group(100 x )
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M5 rgg 2K P Fak I MR A BE RO RRAE 2 — 5 AR
JHEREARL , A/ B 38 98 3 R 2 A - A e/ U b T
[0 h ND 4 vs. HFD #:(2.832 + 0.474) vs. (30.732 +8.562),
1=7.740, P=0.000, n=5], % CLP bR A/ B 98 26K
ST I s T AR RO A /N B (27.632 £5.161) vs. (7.122 =
2.915) ng/ml., F=95.141,P=0.000, [ 5], {5 W358 % K V1Y
o T2 2 7 R 17 A s 75 Ak 1 B B RS T e 1,
JIRER 24— Rt 4 (K7, 76 HE /0N B 15 i i 38 A IR
[0 h ND #H vs. HFD #:1=1.390,P=0.112;6 h ND 4] vs. HFD
7H . (8 445344 +3 245.632) vs. (2 434.532 +2.012),1=2.660,
P=0.022, % 6],

=
=
<
3
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a: Y5 ND ZH b4, P=0.000
B 5 ND#A5 HFD AEEKTFLLE
Fig.5 Comparison level of leptin between ND group
and HFD group
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Fig.6 Comparison level of adiponectin between ND group and
HFD group

2.5 FRgAk A A it AT KR BT R # ok

R TR R R A I R E B 58 i 2 14 5 0], A BIF 7 4G
TR 4 RE T TNF-a 11-6 TL~10 /K P, it
HE /I B S AR B /N B, 7 CLP 3 S B9 B3 A B, 1l 3%
TNF—f(2.017 + 1.071) vs. (170.698 +37.705) ,:=8.137,P=0.001 ;
(2.760 +0.853) vs. (122.080 + 19.520),:=13.553, P=0.000]
HI IL-6[(19.955 +3.500) vs. (404.752 =50.701),:=18.070,
P=0.000; (15.975 + 4.022) vs. (533.064 + 104.866),1=11.032,
P=0.000]#RAH B34/, LA AL F IL-10 £F CLP i %
IEHA BHEHN[(79.810 +7.042) vs. (277.156 + 124.213) ,1=4.335,
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P=0.012; (120.678 +7.172) vs. (214.111 + 85.322),:=3.925,
P=0.020], T 7EAE Bk B e A0 /N BRL A TL-10 B RB B AR T
AR AR R FERE/NBL[6 h ND 4H vs. HFD 4 (277.156
124.213) vs. (214.111 £ 85.322) ,:=3.216, P=0.031, % 3],

% 3 ELISA HiA®A &A% EE FHIFIE(pg/mL)

Tab.3 Expression of cytokine in each group detected

by ELISA(pg/mL)

*ﬁwiﬂ e A (h, CLP 2b3U5 ) Pl

LA 0 6

TNF-o ND#H 2.017+1.071  170.698 +37.705 8.137,0.001
HFDZH  2.760+0.853  122.080 +19.520 13.553,0.000
t {8 1.211 0.981
PE 0.260 0.356

IL-6 NDZ  19955+3.500 404.752+50.701 18.070,0.000
HFDZ  15.975+4.022 533.064 + 104.866 11.032,0.000
¢t 18 1.670 2.135
PiE 0.134 0.100

IL-10 NDZ  79.810+13.422 277.156 + 124213 4.335,0.012
HFDZE  120.678 £+20.762 214.111£85.322 3.925,0.020
t 18 2230 3.216
P& 0.092 0.031

2.6 SRR IREE BT ARG 69 Fvh

R T HaE R R B R I A 5 5 B A AE 6, Rl
T 3% A % E B (alanine aminotransferase , ALT) BYR15
Te AR N A R AR BERE /N, 7E CLP 85 5B AERT , 1M1
I ALT F5REEHAN(82742 +32534) vs. (132.774 £45.662),
£=5.748 ,P=0.004; (58.743 + 34.745) vs. (236.633 +42.782),
1=5.248, P=0.001], HAPIMH ALT §97K 75 AL A e EE i />
AR TIERMEMBELE/MR[6 h ND 4 vs. HFDA
(132,774 + 45.662) vs. (236.633 + 42.782) ,t=2.831,P=0.045,
4], XELEERRET | ARRE/ B AR A A T
JERE B FHFHAG

F4 WBMmE ALT KTFEUL)
Tab.4 Plasma ALT levels were measured(U/L)

B8] (h, CLP b5 )

S o/P1E

0 6
NDZH 82.742+32.534 13277445662  5.748,0.004
HFDZ#H 58743 £34.745  236.633:42782  5.248,0.001
t{E 2.021 2.831
P 0.078 0.045

27 REREd FAFBE AP-1 #9754

BFEET AP-1 fEX SRR RENEEEF, S
HRIENE SRS FERH/NRM AL AP-1 DNA 557E
HERFAEERE/NR . CLP RIS , AP-1 7EIRAERE/ B MY
i, B ZERE RN TE RS I BE B .00 h ND 4H vs. HFD 4
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(1.069+0.404) vs. (1.735+0.369),:=3.949, P=0.004;6 h ND
28 vs. HFD #H ; (1.653+0.184) vs. (5.021 £ 0.623), F=29.189,
P=0.000,% 5],

#£5 CLP AEfE AP-1 mRNA MIEix
Tab.5 mRNA expression of AP-1 after CLP
B ) (h, CLP ZbHR/S )

534
0 6
ND#H 1.069 + 0.404 + 1.653+£0.184
HFDZH 1.735 + 0.369 5.021 £ 0.623
Fi {8 3.949 29.189
P{E 0.004 0.000
3 9t i

M B — M B RN, R R R EE R
T FBERHEZ —, EED AR, B2
AR AE JE 1 BE A0 S I BT B L B8 BB
BEE A3 BRFIE T BIRA , B TR B B A
A FEL A ML 40 B 24, T 2 B 1R AR IR B AE
B B AL BB AT, T 2016 EHEH T E T
“TREIRE AR R BERRE 3.0 e U, BTE iR
VARG S ER B DI REIEAT , R T i E e
BRI B . Hob  MEERE A IO T R F
2 BRTE R B2 5 280 5 B T2 F R E 1M
FRAERIE T RN B 2B B IR R A, AR
WREEIE % LA PR REEREAR , B RT@BRA 1t 1 000
T REREARE , BERERT AT S BOE R B E IR AE ) &
A BB ARYEIN , REREHS B8 P S8 5E S M S Th
REZEEL, SR, 58 T B B B ERIE TUS B9S2 i 77
%, 1 TABIT 62 000 FlfEE R A M Meta 2347
N, SRR R EAL EEAETFEF KN ELE
Wt 4 e e fB] AL SR B, AR LBHR
BRI FARSE BA BRI AR SR, BoE A
BFoT &, MR AE BB i vh BE IR Bk B A LS L
FEREpE R E E L, A BT R RN B
FRkE, TEAARBERTEHEE, RO
MAEHIR B ILE R F BRI i B & | BAE R
AR B BLRT , T RETIUG AP, BRI R
IR RERT AR BB M AEE S, #E— B PTRAE
JHEXoF T AR 2 4 B EL X 4R A IS I A R W, ot 488
MR R RPN, T8 SRR AR EEE X,

B, AR LR AR FRA S/ BUB Sk
ANRRBEFHEFHRERE, Ei RS — S BT
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B AL B 4 BR B AR AL, 8 I L FE R B A
- B RRERE A RAE N RIVE R . RS R B, NERERE
R AT TR RIE . SIREEARIE RN AR
b, BREERE AR A/ BN R R R IA TR R &
IKREAR, BB/ NRE EH BN FREME RSN
AP-1 AERE/NEEZ CLP s BA EE KT
F, ZHHFRE, JERERBIE S I M S EA R Y
RAEFRIBFFET-H X AR5 Edf —L&
AR EBR, BT R B AR IR AR IR /MR, FE K
BEAERAY PR ISR T3, 3 R AR S 4 i L
N BRI FOS ) 3R B T B A R B S A (]
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