3900 FTRES 2016 F 10 A% 45 5% 28 H

< i® % - doi: 10. 3969/j. issn. 1671-8348. 2016. 28. 004
T8k REETEMFRAREDBERGFOTR

wmER A R LHEEF ' B FEAM L F FC
(1L#LEFRAEZAFE 56300052, LR FRMEERF MBI &3 563099)

[ ZE] HH #®HiFE490d#EFTEABDNPRTHFLEGHEEHF(NAFLD), & 48 R4EHK SD X & % & 4
20, BP ST RRLE AR P B A A NP A E A4 0.20,60.180 mg e kg ! o d T, HAPTH S AFTAKRE S SKEBALE, TH
HEENPOOd, MM ERMHFRELRKRE. S 60 RATAHFBHRBIE, F 90 X4 B3 AL AN AT 2 o5, Z 2R A8 & 3L
MM AFIE T NP ok E, R XA ETFARLSALSRALE AP . SH FTH =88 (TG BIL(P>0.05), X 1T 48R A&
#4585 (AST) F+ & (P<<0. 05) . 4%, & 7 ¥ 20 & &8 AU 34 85 (ALT) 4K (P<<0. 05) , 4% % B Bg & & (LDL) 4% (P<<0. 05) , %} B
WEAF R ZARERNEHAT . ZAETA /28D BABHIT., AN ZTIHZBRLAS SR K. F. 5/ ZA.TC 5
(P<C0.05), ALT A& (P<C0. 05) , AST F+ & (P<<0.05) , HDL + & (P<C0. 05) , & #| % 48 % 2 B 82 (TC) I+ % (P<C0. 05) , & f§ 4%
RUARER ST AR TANZAL/ 20 SHHBRATEHBT. SN ZANLAFBIABHETFRE., SBARK K. F. G524
KR IE NP R E I+ 3 (P<<0.05)  AF I NP 3R 5 42 & 7 B 69 B EAM K rspanse =0. 942, rsgmuse = 0. 481(P<C0.05), £
EAZ i ERE NP ZFH% NAFLD 69 £l &2 —,3¥m T NAFLD #5 X % A,

[XER] Z=ABEBAAEEEAT; &KL B BRE

[hES%ES] R114 [x#triZam] A [XEHS] 1671-8348(2016)28-3900-04

Study of non-alcoholic fatty liver disease in rats induced by nonylphenol subchronic exposure”
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[Abstract] Objective To explore whether expose to nonyphenol(NP)can induce non-alcoholic fatty liver disease(NAFLD)in
rats, subchronically. Methods Totally 48 male SD rats were randomly divided into 4 groups,namely,control,low, middle,and high
dose group,the doses were 0,20,60,180 mg * kg ' » d',each group was divided into normal diet and night fat diet equally. The
rats were intragastric administration of NP 90 d, weights of rats were examined once a week,on the 60th day ,livers were detected
by colored type-B ultrasonic. On the 90th day,liver function and blood fat were tested by automatic biochemistry analyzer, content of
liver's nonyphenol examed by high performance liquid chromatograph. Results In normal diet,compare with control group, low,
middle and high dose group of glycerol triglyceride(TG) was decreased(P<C0. 05) ,aspartate amino shift enzyme(AST) increased in
middle and high groups(P<C0. 05) ,alanine transfer enzyme(ALT)decreased(F=12. 973, P<C0. 05)in low and high group.low den-
sity lipoprotein(LDL)decreased(P<C0. 05). In normal diet, there was no occurrence of NAFLD in control,low and middle groups,
but a half of animals were suffered from NAFLD. In the high fat diet,compared with control group, ALT was decreased in low,mid-
dle and high dose(P<C0. 05), AST was rose(P<(0. 05)and TG was increased(F=2. 979, P<C0. 05) ;in high dose group, the total
cholesterol(TC) was increased(P<C0. 05) ,in low dose group and middle dose group, HDL was increased(P<C0. 05). In some select-
ed animals of the high fat diet group,half of the animals in the low and middle dose groups occurred NAFLD, while in high dose
group all occurred NAFLD. Compared with the control group,concentration of NP in rat liver were increased in treatment gounp
(P<0.05) ,NP concentration and the exposure dose exit rank correlation coefficient(7smormal diet = 0. 942 s 7Shigh dose — 0. 4813 P<Z0. 05).
Conclusion Exposure to NP is one of the risk factors which leading to NAFLD, subchronically, which increases the risk of
NAFLD.

[Key words] nonylphenol;non-alcoholic fatty liver;normal diet;high fat diet

AF ¥ K5 1 I8 Wi 1P (non-alcoholic fatty liver disease, HAT &34 ETF — AR RN 10 3% BB AT &
NAFLD) J& F5 b5 175 K Fn = Ath BA B %) JF 5 28 D8 2% B 800 - LA ok 12 IR 75.0% . i HLBEA: 15 05 XA i AR iR A8 b TETT HE e R
T 200 A 3 i A O AR O B AR AE A I R R 4 A AR, JEH B NAFLD f ] fg M ik K™, NAFLD 4 % 7 % 15

* EEWH: EZXBERBFESEITH(201360439,81560527) ; SN B HEF T HAEM S E W H (B4 KY 5[20137198); 54 1L
AT 4 E I H (2zwki20131127) 538 SCPE 2% e A AR 5L 4 WD T H (2013F-68) s St N A RHEUT A I H BSR4 LH 52[201477543, B BL &
F12014]2177 %5 ,[ 201412185 5 5 38 SCBE 2 B WF 58 A A 42 SR AL 43 E B 0T H (ysh-2015-001)  EE BN H AR (1989 —)  FE A 1, FE N F I
BT, 2 BIlEE, Tel: 13639210187 ; E-mail: xujie360@sina. com,



FRES 2016 % 10 A% 45 £ % 28 4
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B A ST PR R B o d ok i a2 B E L. T 2L 8} (nonyl-
phenol, NP) J& — Fft 3 55 Py 43 14 T 41 ) (EEDs) , B 42 f¢ 3 i 2R
A W Tk 0 e AR T 0, )3z R T I T S 0 ) L B L 2
AR F R0 AR TR ARk S R Al B T AT . B
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B T NHENG 107 240 23 ok it 3 R 3 R NPT AR R A £ i
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1.1 Zhifsrdl 48 K SPF %t SD Kk Bl F45 = FE &=
KK IEsh i o0 - A4 IE S SCXK (i) 2012-0005 5 43 Sy it
BEAL G P 241 (0,20,60,180 mg » kg ' o d ). HH
R WA (C L M HD W37 55 1) A (100 20 S R imDRD | 2 I IR
WA (CH,LH,MH, HH) 25 7 /& ig & 0% 45 kE (15 %0 % il
2095 . 65% LA AR B . NP 3 T £ Kl b, & KRG R
7:00~9:00 HAHHEE 90 d. BUHEE 1 h N5E. B Rl
FOE K, FoAy 3 AUHE & NP (ol 70 i B R R 10 mL/
kg ' e d ., IR BIWIE ST U G JD B S 5 e 4
PRBE IR B (2022)°C IR BE g (60£5) %0, 42 8 g/100 g {k
FRGT AR, A BikoK . BE/OCREAE 12 /MR 1R,
1.2 FEAHIS A i 99 % NP CH AR 5tk ik bRk &
FEAE A BRFAL A D BRI (L RSB E A RTTAEAFD .
4 B 840 A6 4 BT A OO S R 28D o IR 5 .0 Bl (Eppendorf
AFED 2 ME @ B (Phlips) . & 0 A & 3% {X (Aligent
1100, USA),

L3 ik (DR (B e 80 8] 4 8 Bt 1 i i it
TR R, 55 60 KA WA 2 K RATIFIE & #,
KA TG NG W5 TR A, (20 JF M 8 80 OFF R/ 4 i & X
100 %6) Mg M8 £ g Ji 2t /1 5 XX 100 %6 « 1) A% 3l 40 il % =
A DAV AT R A8 B g AR . B S BT I AE
PR R L5, A= b 7K V5 Uk L YRR 38 K R 3 1 K 4 BRI R
TFRF R RS B, TSR AL L B 52 55 8 0 . BB AL ST SN A8 B
Yy i g = 55 90 K 7% /K4 SRR ¥ (0. 5~0. 8 mL
100 g (R JEEDH K. FRAMAE 2 h N 4 000 r/min &[> 10 min
Je B TE W HLR I, 4 B Bl A Ak 4 BT A3 0 A4S R A
(A ¥ 5CORE £ 35 s D I NP 0.5 g AU T B ZEBF 7%
B OMAECk-ZEBREAY(VIE : V=71 3)4 mL, P
A1 ML 20 000 r/min 2J3¢ 5~10 s,4 000 r/min B> 10 min, B
EEWRE S R .50 CRIBETMA 0.5 mL &
W s R U S AR & R AR B HLAG I . 5% A . i R
(ECLIPSE XD8-C18,150 mmX 460 mm.5 ym., Agilent, USA) ,
AN HES 0. 10K L RRIBR A4 AR =85 + 15) , H il
40 °C, ¥ # 1 mL/min, #EFEEE 10 pL, 80 & 3K 275 nm, % &
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1.4 SEil2Ab 8 R SPSS18. 0 R A4 3E4T B8 43 #7 . % £
AT FORHMEOT 25 000, 22 5 A Ge it ¢ B UG A SNK i 3
TTWIE LA . WO IE 25 4% 5 fik Spearman A 5¢, K 30 K 1 o=
0.05,Lk P<C0.05 AERAHHIHT#EX.
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2.2 JFRUE T IERSE SO NG TR IR R TE A 5 90 K
KBTI 5 VAT HR U5 U 4 A A 2 U 3 0, i 2 5
CHAWBLHE RN X5 M5 CH BT IREEE
225 (P<<0.05) . H45 C AR ERIEHZERASIT%E X
(P<C0.05), 5 g fl Ak 201 o A [7) % 85 5] ok U 4 305 3 B 3 R0
Tl K A R K L 7 G D I ik A R S AR R
INFORIR e X A F PR R . (A2 LHOMH . HH 41 5
CH 41 b T IR 7T 0 22 51 PR F8 8025 B RS 26 7 L (P>
0.05) JE A48 22 = A Gt 2 B L (P<<0.05), Lk 1,

®1  FEWRAREEE.EEIER (s, %)

NP |4 WK R E

(mg ke ' =d™D) RIS REMRIEEK IFARTERL  ARARE K
0 2.974:0.309 0.294-0.365 2,940,191 0.754. 079
20 2.600. 132 0. 354-0. 062 2.80+0.449 0.5240.123
60 3.55-20.786 0.40+0.126  2.7740.369 0.55-0. 216
80 2.984-0.190 0.524-0.169  3.052-0,138 0,300, 021
F 4. 866 4.339 1.055 11.898

P 0.011 0.016 0. 390 0. 000
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2.3 JHBE NP REE R R R A BR AR AL, 5 4 B X
TR AR AR v i 50 5 2 R BRI I NPk BE T i (P<C0. 05)
JHFBE NP ¥ B 55 2 355 50 40 BRAH 5C R EL rsw = 0. 942,75y = 0. 481
(P<C0.05), L3 2.

®2  FEREFE NP RE (T+s,ng/mL)

NP 5 4

e+ ket d LR il 1
0 83.01+4.71 94.7942.83
20 85.0243.51 95.614+1.92
60 220.16428. 24 205.07£65.03
80 226.75+14. 22 282.0048.48
F 24.965 4.511

P 0.001 0.034

2.4 JWERE RN LU RHRE R % i e 25 A 4l
s MR R 24 A L) A BB 2 S o ELA )5 v A
YR T MR AL . A BT DX B A 2 5], T [0 A X, B3 3
TR TE BT G 5 TR P . v M R AEIT JUE BB (B 7R
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S5 RN A IR B I 2.

AR AL B R AR 4L,
2 BEREESEEREFEBRLLE

2.5 ORI WK EA RS NP RIEAS C A,
WRBR LB (ALT FEAL, MU H 41 R 1774 R 2 3L 1% B i
(ASTOF i, MR E B (TO Fi . 0% AR & A (LDL) B A%
2R H BT L (P<0.05), L3 35 XA K, Pl 4] ok
HHLIR AT s R AL 1/2 W sh A B I AT . = g i R AR 1T
41, ALT B8 M & L F B8 T ;5 CH 41 ALT BRI
2 ,AST Jh . LDL Jhi . HH 4 TC Jhi, W3 45 & IR ik g 4l
Bk FR S sh i AR PRI 1/2 W B E T BRI R
T ZH 0] 40 L BUNS W I R

%3 EHMRRASTAND MASHE(TLS)

i H cC4l L4 M 4] H4 F P

ALT 46.83+9. 988 39.83+5. 981 46.00+4. 898 36. 33434, 179 3.431 0.037
AST 158. 33+5. 645 143.66413. 808 220.00+9, 818 207.00+4, 816 95. 829 0. 000
TC 1.26+0. 166 1.28+0.126 1.3140.176 1.4340.148 14. 490 0. 000
TG 0.55+0. 108 0.3240.066 0.4040. 029 0.3740.018 1. 604 0. 220
HDL 0.7140.072 0.7040.103 0.6840.024 0.69740.024 0. 144 0.932
LDL 0.4740. 065 0.4240.076 0.2840.032 0.3840.018 13.030 0. 000

x4 SERAEASTHREF MAEHKE(ZLTs)

WiH CH 4 LH 4 MH 41 HH 4 F P

ALT 57.50+4. 637 46. 004, 243 42,4347, 250 36.33+5.715 14.760 0. 000
AST 204.50+£12. 693 260. 40+12. 992 233.83+43. 751 253.50+17. 375 5. 430 0.007
TC 1.70+0. 227 1.43+0.253 1.48+0. 357 1.93+.043 5.016 0.010
TG 0.3540.103 0.3640. 253 0.30740.048 0.2640.031 2.979 0.057
HDL 0.8240.106 0.75+0. 147 0.7140. 191 0.9740.056 4. 200 0.019
LDL 0.4640.122 0.7140.025 0.5940.186 0.7840.020 8.929 0.001
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NP # J5 2 R B B 2 X 5L 50 3 4 Qe 2. 5 8 A RE B 1k
NAFLD i 365w 5 39 2 2R 58 NP 4000 8 3% R 1 1
T 55 A A 8 R T A O T AL A G R e e 0 1 3 A
BIEAT S8 . HAT NAFLD i At i A 5E 2] 1. RZ 8
S S IR AT A B 1 AT R R
B ALY, 518 R AR AT A N I BLULAR 48 2 UdTil 2B 2
S RO SRR i ek S A » 0 D 0 O R Y S . AT I O A

HEAE ST il fe ALY AN BT R AL Y 2 18 B B S A R R . Bt
JE R <2 T DR e I AL AE B 583G R] B NAFLD f) 5 %
DAL ZE AR S 0 v 2 2 DR SR 5T ek 1 IO Al B ST 1 A1
SRIGFREE TR G BARAY B . R 1 kB BT
TP IR R B B IR A BT R B A B A U
WA SR 58 B UGR 2 E L R RIS B AE 7 B0 b B B AT LA
ARB S FREOR . A5 2 R AR5 T UG W d T
R, 18 51 AR A RO S B R RO TSR Y . TERX B B
Ja LA A O A 5T T B A I R b T HL RO AR
b 2 AR AR L I T TR WIS . 5 B Sl o E ORI R 1 4
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C JFAZWENEY MESSAZRESNEAE LR,
{EE R TR AR T8 18, 2 PR A 1A 0 o 498 K B AR T3 i
PRV SR G B, AT AR R S AUW B S iR SRR R PR AR R,
Ja Wy R RS 2 18 N R L AE 8 IR T T 4G R R UAPT L b
AT i K LR 5 W AE AT — A S B U
T % O BRL ™ B R AT L LR S BB N7 A o8 4 T B E
W R, B E A IR E M. T
NP ¥ 2 Bifl e 35 570 &k 09 L 07 v 2 B RS2 NP iy I A7
Z— X 5ACEDT B — B B BERS RE X 20 mg
« kg e dT YA BR L 070 B2 RE X Sl P 1 R AR T 5 Y
Bifh. X5 3CHERIIE 9 NP (9 I8 /] 0L A 3 0 1F K (NOA-
EL)# 10 mg » kg™' « d7'—3k. FFP NP & 25 5 2R, 3 Xt
TRALAF N 0 i NP K H L3 F] B8 2 RPN OK Hh & 7
W) NP BTS2 55 76 UG 3F — 25 09 S50 b b A7 etk . ik 4t
YE I B B v 300 s 21 40 g BB AR 2 JIE P NPk B v T A
[FI YRR R AR AL X5 e e kAl B B . NP B
AR R G . FAE B A 7% 34 38 17 R 41 2R 0 [B] 7 38 58 X
B, W TG 1 A8 U A AR 6 B ) & (180 mg
ckg ' e d DL T NAFLD, &gtk &4l JLF #6430 1 ™
WG AE  H LHOMH 41 1/2 B A sh i 0 8L T A8 5 i .
HH 410 438 3 88 7 B8 05 T . UL BH &0 A8 = WAk & % 5 s i I
S AT I 7 1 NP Al DL SE 36 sh 4 [ NAFLD [ thfl, J5
WIEE #ATHs I I A 48 95 27 200 ML 9 T L S O A A s o 4
R NP i & NAFLD 19 &Ll . S iz i s g e k45 & . —
B BT S NAFLD &30 ALT F+ & ARV L, ALT 2 F
R, 5 AL i 22 A Gt % 8 L (P<<0. 05, N I
o DR LG R B Sy R AR I A T 4 1 R
A HAMEE BN BRI, SR AST HJE EF,
L0 BRI b 45 25 5 R R SR 31 2 3 L (P<C0. 05), AST %
FEAE S A0 A Hp L 3 U T 5 4 ot I 400 i 1 5 405 ) 4 2R R 3 40
¥, HF IR0 M 461 5 T . 5540 Bt I 41, LDL &t R [t e, 3
B NP Yesi 2 7 LDL (& el 4. 723 580 TG i
JFERE 2D o (45 TG 52 2 YU JFHE . A i 5 F 199 T 4R 43t T
AT o

25 LTI . MR R T B D R R B R . R
TE & # NP Jj& NAFLD 1 & i fi B B & . xF NAFLD {19 & 4 |
RIEFAER.
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