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[ ZE] BB PR E 2 Z 5 118 (polychlorinated biphenyl 118, PCB118 )75 5 [ K FARFRE IR W5 FH% (nonal-
coholic fatty liver disease, NAFLD) &I . F75% : Wistar KRB A 4 41, I8 H 1354 PCB118[ 10,100 F1 1 000 pe/(kg-d) J5EE
KIH[0.5 mL/ (kg d) 113 8 KGN I 375 TN 2R 2 (ALT) LRI 1 24 s RG24 i (AST) 8% (GLU) L H VM =8 (TG ) & iR [
(TC) KB ARG B I R (LDL-C) 5 5 B RS AR 11 I B (HDL-C) K7 & T4/ - 1B (IL-1B) MR IRFE A -0 (TNF-0 ) (5
K FT-B1(TCF-B1) JE T4 R 8 FRF-2(MMP-2) . o- T WUVLEN 8 1 (0-SMA)mRNA Fik/K T, HE KRR ALY
SXHFHERG AR S AN IR 0 S LT e AL AL . 25 R - AR PCB 118 Jli8Us S5 4] I 4H e 4%, If 3% ALT TG . TC .GLU ,LDL-C.,
HDL-C 7K 5 5811 (P < 0.01) , 1ML 37 AST 7K EW& A5 B4 f{H 25 B G 2% 2 . IL-1B . TNF-at .TGF-B1 . MMP-2 .a-SMA mRNA
R E N (P < 0.05) o HE YR ARG A YE  RAER I, KA L0 Y R IF /N 25 2500, A B A 4l . 2548 18 PEAIT
W BE PCB118 i ik A AE LML ik A 27 44k, 175 5 R BUNAFLD K& 4=
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Polychlorinated biphenyl 118 induced nonalcoholic fatty liver disease in rats
Zhou Qi, Xu Wenli, Wang Li, Duan Yu'
Department of Endocrinology ,the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029, China

[Abstract] Objective: To explore whether chronic low-dose polychlorinated biphenyl 118 (PCB118)could induce nonalcoholic fatty
liver disease (NAFLD )in rats. Methods: Wistar rats were randomly divided into 4 groups and injected intraperitoneally with PCB118
[10, 100 or 1 000 }Lg/(kg -d) Jor corn 0il[0.5 mL/(kg -d) Jfor 13 weeks, respectively. Serum levels of alanine transaminase (ALT),
aspartate aminotransferase (AST) , glucose (GLU) , triglyceride (TG ) , total Cholesterol (TC) , low-density lipoproteincholesterol (LDL-
¢) , high-density lipoprotein cholesterol (HDL-c ) were measured, and the mRNA expresion of interleukin- 1@ (IL-18) , tumor necrosis
factor-a (TNF-a) and fibrogenic factor transforming growth factor-B1 (TGF-B1) , matrix metalloproteinase-2 (MMP-2) , a-smooth
muscle actin (a-SMA ) were quantified. Hepaticsteatosis, inflammatory cell infiltration and liver fibrosis were observed by HE staining
and Sirius red staining, respectively. Results: Compared to control group, after stimulation with different concentrations of PCB118,
serum ALT, TG, TC,GLU,LDL-C,HDL-C levels were significantly increased (P < 0.01) ,and serum AST level was slightly increased,
but no statistical significance was observed (P > 0.05). The mRNA expression levels of IL-18, TNF-a, TGF-B1, MMP-2 and a-SMA
increased, and were significantly different compared with the control group (P < 0.05). HE staining showed steatosis and inflammation in
the liver of rats in PCB118-treated group was more serious than that in the control group, and Sirius red staining showed that the hepatic
lobule structure was disordered with obvious red staining area in PCB118 treatment group. Conclusion: Chronic low - concentration
PCB118 could promote liver fibrosis through inflammatory mechanisms and induce NAFLD in rats.
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PCB A XF s ) RN ZE 22 R G0 F e B o ™ dE 40 5%
WAEM ARG OIS RS A RGN
RS, 18 PCB A R ¥ h L PCB118 fr HAURK
Ve, R W2 AR Z — o] FIPAh 2458
h R Z AR HiEE S . TEIRER = AKX,
PCB118 & A7 7E T 32 15 Y KA et DL Sk A
YIERN . EAR RV, PCB118 RES AL HR AR 45
FRIDIBE S0, TR T -2 R R R o e ™
WA AR FiH ROFTEUESS AR B PCB 118
AL R SRS N IUHAZ 0 i 5 2R S R AT
RGBS RAEH M 2, e
PCB118 5| e [l 5 B BT, 215 1 AR i A2
P S D RE ek AR NS FE o AHE S R BRI T
M BE PCB118 J& 53 ik A ML AL i IR £F 2 1k
75 K B AR TAS 14 8 7 JH96 (nonalcoholic fatty
liver disease , NAFLD) &4 o

1 #RFEE

1.1 ##

40 H B B AF B PE W T 9 Wistar KL (JE 5T
Al MG R TTEA ) AR (300 +20) g, TR
TR R R 2 sh W S5 v O e R (T 3R 45k < AR
TR 50%~70% , A5 18~22 °C, BAREEWI 12 h, H
i E koK) . PCB118 FrfE i (AccuStandard 2
A, 32, FH 612 pL DMSO &AL 25 mmol /LI A7
12 %

12,1 Zhipss

KEGE N FE 1 RS LA R 4 41, B4 10
H, A s 13 55 10,100, 1 000 pg/(kg-d)PCB118,
A BRI, DA% 0.5 mIL/(kg-d) F KR A% IR
M, B S d, B H AR, 213 5
122 KAMELLHE FE

T AR R O UM IR 4 23 1 49% 22 5 Vi 1]
8K BRI A, ) s ) HE
Jefty  AEGEE T AR BUFIE 212222 1k
123 KAIFBARRIRELEE

JIE KA, R A B 6 min, 287K TR 3 IR,
TR LT RN R BRI S 15 min, Jo/K T AS EL#E 5
LS WK 5 T, IR 20 6, 40 A%
g HAARE 6, —HREW, e i
Fo JEBE T MERLF Ak XU R o T IR
124 XKk ahm

RO ESR L, 8500 J5 43 B R o e BRI

W T 5 A 2 DU it v T R 2 i (ALT) K]
2R R % 2 W (AST) 5 % B (GLU) | H il — s
(TG) . B\ JIH [ B (TC) AR %5 B B 2 1 IH [ B (LDL-
C) =% B N 5 1 IR % (HDL-C) 35 5
1.2.5 qRT-PCR %3

B I BT I 26 20 B RNA JF 30 5 5% i 5
SYBR-Green PCR {7 & (TaKaRa /A H], H A ) #E47
RT-PCRE . LT BI9% KR A% -
1B(IL-1B) R A FE A F-a (TNF-a0) FE AL A KA
F-BL(TGF-B1) EE 4 J& & HBE-2(MMP-2) .o
W HLALENE 1 (a-SMA) K B-WL3h & 1 (B-actin) (FH
VB PN BED) SE R HEAT 918 o AR 22" ik i A
XPHERFIRAKT . 51PN 1,

&1 LFEEPCR3Y
Table 1 Primers used for quantitative real-time PCR
HEA SI¥FH1(5—3")
IL-1B F:TCCTCTGTGACTCGTGGGAT
R:TCAGACAGCACGAGGCATTT

TNF-a F:CATCCGTTCTCTACCCAGCC
R:AATTCTGAGCCCGGAGTTGG
TGF-B1 F:AGGGCTACCATGCCAACTTC
R:CCACGTAGTAGACGATGGGC
MMP-2 F:GGTGGCAATGGAGATGGACA
R:CCGGTCATAATCCTCGGTGG
a-SMA F:CATCACCAACTGGGACGACA
R:TCCGTTAGCAAGGTCGGATG
B-actin F:GACAACTTTGGCATCGTGGA

R:ATGCAGGGATGATGTTCTGG

13 “RitFFik

K FH SPSS 23.0 1 GraphPad Prism 6 241148
e e T AR « FRife 2 (x £ $) R,
22 4[] He AR F B IR 3R 7 22 03 A, PR HE AR
SNK ¥, P < 0.05 H2Ed A5 # R .

2 # R

2.1 REKREPCBLI8 A K RATHFlhk T Hrh
AT R K BRAT o JC B SR, B oK
TEH i o A S (1) B K B S 48 L 5 %) BR
21 L #E, PCB11S Al I S A AR AL TS 1127
SC,NTA PCB11S 1) i 41 2 (Bl 78 TG BH & 2% 5% (P >
0.05,%2),
2.2 A K Rk A IRAR T AL
K ELALT 7K -6 PCB118 Ik . o) 1k 21 52 1)
MBI 3 T B, 7 v 751 £ 2L W AT AR, v e 5
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Table 2 Influence of PCB118 on body weight of model rats (g,x +s5,n=10)
H) 1] 3JH 58 78 9J 114 13 &
Xt REZH 294 + 10 355+ 18 359 + 40 376 + 43 418 39 442 £ 31 468 + 32
PCB1 18I H 4l 307 £ 16 364 26 363 + 29 384 +29 414 £ 27 435 £ 26 455 + 26
PCB118 H5fl| i 2 304 + 14 361 + 19 369 + 34 402 + 36 436 + 37 458 + 41 476 + 43
PCB118 &34l 306 + 16 367 +24 387 + 33 403 + 28 433 + 30 451 £33 465 + 28
FAH 1.231 0.421 0.856 1.073 0.778 0.744 0.582
P 0.318 0.739 0.476 0.378 0.517 0.535 0.632

AW B E T X4 (P <001), AST /K F Fifi
PCB118 ¥k FE3E g i ey , (EL45 20 0] 22 S e gt 127
BEX(P>0.05,%3),

55X RRL A LG, PCB 18I L | o 77 i 2 K UL
T GLU K- g 1 (P < 0.05) , Hrbhssl 41
1M GLU 7K~ B & i TR 4 (P < 0.01) 5 TG 7K
e AL AN, S0 R A E ) A
HAT B2 F (P <0.01) ; TC /K5 57 4 e
R ss, 5x AR L, R A TC B R
(P <0.01),4 PCB118 | f 41 [A] 25 5 A B i 5 5 %F
WA ZHAH FE , LDL-C 7E PCB118 A [a] 71 5 40 . & 14 fin
(P <0.01),1H PCB118 7| &t 41 [a] 22 7 A W] & (P <
0.05) ; 55%F BAZH AMICFA 4L AR e, P L 37 4 HDL
CACE B ESAN(P <0.01), T & IS4 AH el 2
HE 2 (P<0.05,%4),

*3 FBEXRIMFFFINEEIER

Table 3 Serological liver function index of rats in each

group (U/L)

2 ALT AST
bapiisezel 5.144 + 1.524 20.661 +5.910
PCB118 (57 &4l 8.923 + 3.809 27.448 + 4.370
PCB118 54l 19.625 +6.107"  29.300 + 6.655
PCB118 &5 4 6.659 + 1.740 32.154 +7.013

SXFad e, P < 0.01,

23 KAMIELALIHEE L E

HE 4 8 7R 15 % B4 I R HES A 7, R
DLAA i 98 SE AN MIIR A . PCB118 Ab BREH - /INiH-2544)
KL, 25 Y (R BT 18, T 440 M L 5 P AT DL /NS 46
A WURBET , R E A0 VT 048 A4S DXORN £ 4k 0] R
i, S Fl s & 1),

F4 J[AXRMFELINREISIR

Table 4 Serum biochemical index of rats in each group (mmol/L)
217 GLU TG TC LDL-C HDL-C
XTREZH 6.078 +0.786 1.750 + 0.114 2722+0.163  0.231 +0.052 1.114 + 0.099
PCB1ISMRHIHE4  7.362 +0.501° 1.640 + 0.274 3.262 +0.461 0.512+0.140"  1.194 +0.140
PCBIISHH#IEAH  9.090 +0.387°"  2.255+0.437 3.558 £0.099"  0.543+0.134"  1.435+0.065™"
PCB1I8 Fiflal  10.470 + 2.848° 2401 +0.275™ 3596 +0.308"  0.633 +0.148"  1.827 +0.317""

XL HLEL, P < 0.05,7P < 0.01; SFHELL LA, P < 0.01; 5 P3R4 i, *P < 0.05,

KA BLL GOm0 AL/ NS5 ity 52 4, HAh
T KRR 2R ST, /N v S o J&] R L-F- 30 4y
I, PCB118 AbIAT AT UL/ NS5 2L, 27 4k
WA A AR S AR N, A,
/NI A T IRER B SRR R AT Gt DX s B X (1] 2)
2.4 PCB118#F X AATIELA LR K g5 B F A= &4F 440
R -F Ak T

K U2 R AE N F 1L-18 \TNF-a mRNA 3
IRZKF-FE PCB118 e B T S A s O 3 . 5
X HEZAH EE , PCB118 P | = 1) 41 1L- 18 mRNA #
KR E T (P < 0.01) ; SRR R4 g, &7

i 4] IL- 18 mRNA 3Rk K g 3 T & (P <
0.05) . 5xtHE4 ., PCB118 | & 7 & TNF -«
mRNA FRIE7KF 1 2 T (P < 0.01) 5 il f 4 1Y
TNF-a mRNA FiE7KFEAR b3l i 4t i 25 T &
(P<0.05,3),

KBS 4EAL ]+ TGF-B1 mRNA Kk
JKF-Fifi PCB118 Wk B2 5 I 3 o, 5 %) BRAHAH 1,
R A R KO B THE (P < 0.05) , Horb
F 4 TGF-B1 mRNA FiA/K LA iR a4l
BZFFE (P <0.01), MMP-2 mRNA ik K78
PCB118 T3l it 21 b 3 T (P < 0.01) , 7E & il i 4
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Figure 1 Effects of PCB118 on the inflammatory infiltration of rat hepatic (HE , x40)
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Figure 2 Effects of PCB118 on the hepatic fibrosis of rat(Sirius red stain, x40)
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xR L, 7P < 0.01; SR A LA, P < 0.05, 7P <
0.01; 5ol H LA, *P < 0.05(n=3).,
B3 PCB118 X X iR BT A 46 42 % fie & F IL-18 1 TNF -«
mRNA FiZ7KF R0
Figure 3 Effects of PCB118 on mRNA expression levels of
IL-1p and TNF - « in hepatic inflammatory in

rats
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Figure 4 Effects of PCB118 on mRNA expression levels of TGF-f31, MMP-2 and a-SMA in hepatic fibrosis in rats
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