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A model of high fat and high iron-induced hepatic fibrosis in rats
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[ Abstract] Objective To verify whether iron can accelerate the process of liver fibrosis in rats. Methods The
rats were divided into control group, high fat diet group, high iron group, high fat diet and high iron group, high fat diet
and de-iron group, each with 24 rats. The rats were allowed to freely take normal diet and high fat diet, while the high iron
rats, high-fat diet plus high iron rats received intramuscular injection of 50 mg/kg iron dextran every other day; high-fat di-
et plus de-iron group rats received tail intravenous injection of 30 mg/kg deferoxamine one month before death, 3 times/
week. 8 rats were selected at 4th, 5th, 6th month of intervention, to detect serum hyaluronic Acid (HA) , collagen type TV
(COL-IV), laminin (LN), procollagen III (PC III) , and observe pathological changes in the liver with Masson staining.
Results At 5th month of intervention, serum HA level of the high-fat diet plus high iron group was significantly higher
than those of high fat diet group and control group. At 6th month of intervention, serum COL-IV and LN levels of the high-
fat diet plus high iron group were significantly higher than those of the high fat diet group. At 6th month, serum PC III level
was 1. 63 time of those of the high fat diet group. At the 6th month, liver tissue of high fat diet plus high iron group ap-
peared collagen deposition revealed by Masson staining, which was not the case in other groups. Conclusions Iron can
accelerate high fat-induced liver fibrosis.

[ Key words] Hepatic fibrosis; Rats; High fat; Iron

Corresponding  author; CHEN jie. E-mail: 147767579@ qq. com

[E&TH ] A BT 5500 B P4 (45 :2013Y0087 ) ; i &4 BHE 7 & #1% (415 :2014Y2010) ,
[{EERAN 2R (1976 — ) T, LGV, WF5E 7 1] . SE sh W M sh ) SC 564, Email : hhx761115@ sina. com
[EIRAESE TBRIE (1979 - ), 2, PRI B98I0 . 52 518 Mo . Email : 147767579@ qq. com



o [ SE I Eh M 2E AR 2016 4F 12 A %5 24 5556 W1 Acta Lab Anim Sci Sin, December 2016, Vol. 24 No. 6 649

WFET AL e CTU T 98 S5 08 P I 1) JEAE A 42 Ji
AR — b 22 T8 KO B e, 0l e AR e I 2T 4
PR BE AR PR T8 T , T T4 i A
HEAIGIREE L. BRI AEA Y A& A DL v R o8
oLl

e R, iR BRI A AT SR AR , 4k
51 K RAEFN/ SREFHEA Bl A= 16 K P A A 7 3
e, DR EJRE | B A S AL R R A G
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1.1 Wi RAR

THIEHAERE SD KB 120 B 4K 200 ~220 g,
Bk e B B K2 S8 B 4 vt [ SCXK ()
2012 0001 ] , F A f = Bk K 2 S 56 2l 4 v oo 1l 3%
[ SYXK([#)2012 —0001 ], ERF 12 h/12 h, &
BEARRIE 77 . B oK 22.2% /NFZ 10.0% , %% P By
25.0% , YRk 4. 0% , A1 ¥50.3% ,24£0.3% ,
HEME 20.0% , %% W 15.0% , B [# B2 1.0% , 0 £h
0.2% , B EE 0. 02% ;85 38 Ak by il 145 2 sl s o
AR ZFRIL I DM R B 25 A ) TR A BR 53R A
HPE) o ASLE BT A BVE B 45 A i e N RIEFIE
(RSP B
1.2 FEXWRFIFAIEE

A TEWE TR 73 S5 (ivon dextran) ;7 PG4k T HF
FE Bt 3 F S iR 25 4k #% ( deferoxamine mesylate ) ; Fii 1
VAR 2 5 1L BURT IR ELISA &R 750 & 1V AU
Jit ELISA IR & )2 K % 22 1 ELISA A6 I 5
& BT BE ELISA R Ik 75 & . a6 36 A=
YR A BRA 7l ; Masson 4 83475 & . #8 M phygene
YR AR A E]

HL 1 ROF (BS224s) « 2 AR AU (L) A
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St P B R 2 4k, IR 30 mg/kg, 3 WK/ T HER
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BRAUFN S IE R B AR LY B, 2/ B3 IR R, S IRd A e, & iE s Ak iR LU (E T
(P <0.01) ;e M™HE, BIEEHAMIF B, 25F2EE(P=0.015), WE1,
R1 AT RS HTR LA (% , x 5, n=8)

Tab.1 Liver/body ratio in the intervention group at various time points

2H 51 41 A 51A 6 ™H
Groups 4th month 5th month 6th month
X HEZH Control 3.521 0. 101 3.594 £0.214 3.609 0. 164
FlE4H High fat 3.728 +0. 174~ 4.021 £0.192* 4.076 0. 148 *
44 High iron 3.674 +0.228 3.740 £0.202% 3.788 £0. 105*

f JIE k4 High fat and high iron 4.069 £0.210*#4 4.069 £0.193* & 3.451 £0. 368"
R 228k 4 High fat and removing iron 3.861 +0.161 " * 4.011 £0.212* % 4.015 £0.292*
T " R A P, 22 5 BB TE (P <0.05) 3" on SRR LLEL , 22504 WENE(P <0.05) ;  Fon SR BRI UL, 22 5w 4 W35k
(P <0.05) ; * 7R 5 mfla R AR AL LA, 22 5040 BEYE(P <0.05) o (TR .
Note. * compared with the control group, the difference has statistical significance (P <0. 05) ;*compared with the high fat group, the difference is sta-
tistically significant (P <0.05) ; £ compared with the high iron group, the difference has statistical significance (P <0. 05) * compared with the high lip-

id high iron group, the difference is statistically significant (P <0.05). (The same in the following tables) .

2.3 KERBFRELT 4K i 48 X 3B AR i
2.3.1 REUFHES4Efbi8hs HA (945

TR HA 7K A7 5200 (F =272, 003, P
<0.001) ; T FUAsf i) 5 A [6] i b B PR 28 2 1] 2 AT g
[0 (F =8. 139, P <0.001) ; T 5 N H )=, &= g
FHERZE HA BY/KFE 50t B4 | e 4 L k4 LA
ERAREM(P Y <0.01) ;T 6 ARG, FIEE
BRZH HA JKFREE T s AR 4 L R R4 S BR &
R BN ALY HA KSR TR, 5% IR LA HE
B, ERMEAREE(P ¥ <0.05), WE2,

2.3.2 KRN 4Efedsbr COL-IV 44k
MR A2 0 o 45 2R 2 R . T WA [R] X COL-TV
KA S0 (F =9. 027, P <0.001) ; - i} ja] 5
AL R Ab 3R 3R 2 [ AT B R 500 (F = 1. 372, P
=0.224) ; THI5 NHJG B2 R, @A | =k
A IR EAERAL COL-IV K F-Thm, 2738 B3
(P =0.001,P =0.005,P <0.001); T 6 1~ H
J& , IR R ARULAY COL-IV AT 2
B B, SR B B4 COL-TV K LT, 25
EA BEM(P=0.003,P=0.005), W3,

F2  ORFET R4 H R RITE HA (E925 K (ng/L, x +5, n=8)

Tab.2 Serum AST levels in the rats after intervention for 4, 5 and 6 months

415 44 A
4th month

Groups

541 61~
5th month 6th month

Xf HR41 Control
FiE4H High fat
k4 High iron
fon B = k4 High fat and high iron
il 2841 High fat and removing iron

282.726 +49. 004
327.016 +34. 590
330. 928 +43. 107
323.049 +65. 089
274.159 +63. 780"

332.893 +25. 188 388.514 +21.092
376.993 +66. 555 528.216 +64. 196~
336.224 +28. 784 503.308 +35. 195"
438.412 +41. 147 **4 583.317 £25.640 % &
305. 557 +65. 217%* 533.783 +47. 646"

R3  AET A K FITE COL-IVE 2L (ne/L, x £5, n =8)

Tab.3 Serum COL-IV levels in the rats after intervention for 4, 5 and 6 months

20531 44A

Groups 4th month

541 61~
5th month 6th month

Xt HEZH Control
B N54H High fat
k4 High iron
R R High fat and high iron
AR 4% 40 High fat and removing iron

39.085 +6.718
44.316 + 14. 674
42.750 +10. 068
57.153 £16.311* »
45.433 +16. 155

38.443 +9.352 42.077 +7. 685
58. 887 +10.399 " 58.775 +11.881"
54.391 £8.180 " 59.898 £9.425*
64. 045 +9. 346 * 74.699 +13.206**2
43,696 = 14. 923** 46. 692 +5.999% 4 %

2.3.3  KEUFNELF4efbdatn LN 1945

R A8 o A 0 o 5 R . SR [RD X LN YK
SEA R (F =23. 505, P <0.001) ;70 8] 5 A [
AL R FR 2z R B A U R 0 (F = 4,259, P <
0.001) ;16 ™HIJG, ST REAEM ELE, Es4 =

JEEERAN LN KE T 2R A B (P =
0.011,P<0.001), BZ R4, =Rk LN /K
FPHEREE ZR AR EE(P =0.0025,P =
0.007), W#4,

2.3.4  KEIFIEL4efbd5hn PCILAY 4SS
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HR A F 4 0 o 235 SR s . T T [R] X6 PCIIT Ay
IS4 (F =34. 000, P <0.001) ; T[] 5K
() A Ak 38 R 2% 22 18] BT B[] 24002 (F = 70. 000, P <
0.001) ; T4 ™A, 5Smligdl mE 4L, =i
BReH PCITAEAY ) ETF T 55.42% 60. 82% , 2% 54
WP <0.001) ;15 NH, SR lR4AHE,

FlE =Rl PCIIT A T+ T 25.52% 5 5 i g 4 A
L, miIR M ARl PCIIL ) BT, 22 b B (P
¥1<0.001) ; THi6 A G, BZ g4, = § s 2k
HPCULE FTFFT 63.42% , 2 FH B EM (P <
0.001,P =0.006) ; 5 =2k HH L, =08 S8k 4l PC
I EM BT, 25 A B, kS,

R4 ARFET B ALK BT LN H2E (pg/L, x 5, n=8)

Tab.4 Serum LN levels in the rats after intervention for 4, 5 and 6 months

21571 44 A

Groups 4th month

544 61~ H
5th month 6th month

405.376 +111.992
383. 164 +56.429
380. 745 +71.126
371.195 +83.907
373.245 +£49.233

X HRZ Control
FilE4H High fat
R 8k4 High iron
17 BB 4040 High fat and high iron
g 284 High fat and removing iron

388.526 +86.582 422. 625 +77.586
421.987 +79.173 548. 855 £130.467 *
416. 181 +71.064 460. 096 +92. 644
437.876 +111.165 658. 026 +82.877 *#4
406. 583 +66. 630 415.998 +71.534*%

K5  AFET LA KU PCIT 7284k (ng/L, x +s, n =8)

Tab.5 Serum PCIII levels in the rats after intervention for 4, 5 and 6 months

5 41 H
Groups 4th month

51 H 611
5th month 6th month

Xt HRZH Control 349. 189 +31.462

5 N%4H High fat 475. 056 = 60. 238 *

=54Ji2H High iron 459. 086 +45. 460 *
Fi B k40 High fat and high iron 738.297 +46. 944 **2
iR 228k 4H High fat removing iron 481.185 £41.954 *

400. 775 +24.972 393.124 +25.170
683.817 +40. 197 * 911.515 £97.949
671.719 +50. 614 826.550 +87.921
858. 295 +55. 466 **4 1489. 631 +65. 566 **4
556. 307 +59. 839 *#4% 777. 469 +138.230 *#*

2.4 KRBFAERRIERL
2.4.1  JHHERARATHLLE 0

THi4.5.6 ™HJGE, IEH 4K BTG,
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KR IR T DL R B 27 AE A 22
2.4.2  JTHE Masson 4ty BRAZ I

T4 .5.6 4 H I, X BEZH KB IE S/ it 235
FTEH , FT UL IR 254 | 1487 RE AT DD i e S 44

R R IR R kA T TS AT LN S 2
L, JFETE A )02 1 A B 7 A8 P | 52 2 IR 240 P
MRBT 5 =AM h 2 , v UL IE 20 B A R385
Z B AR A IR

FER T4 5 A5, AT IR LR SRAE
AR W R IEANIR T, a] WAR B (LB R T
DCURE— 5 Bk M B 2R 0K, JE I T 2475 4R Jm BR T 1l
EREJR L T 6 A H R IR &R rh LR Ji 21 4
HORRA

g JIR PR R AR B BEARAS B AT LT R 240 )
T2 R R AR P S 5 R it B 2R BORE, T 5 S A il
WO E ORI E, 285 TILEX, HiE T
TR AYSE , T 6 AN A U5 D URR AR i g 4
Z A XY R BORL A4 21 24 18] B 2 18, I 1) 1 42 i
PV AN NS

3 g

FF AR 41 B (hepatic stellate cells, HSC) B3
SENFEF AT B SC B ST 1 B R A0, A R
BB R B 20 ORE R AR g i A B TR
(ECM) , 45 A ECM K HAR G ™ 4 78 1l 38 H (1)
A BT IR T AL AR B, AR SR R T
fi4.5.6 ™HIG, mEE2dL i s 4 4E 1k 48 45
HA .COL-TV LN |PCIIT %% 2 .11 = i 25 S BA.aaf i 2k
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VE cal s X : [ B (
DL R REAL (T4 ) ;b2 FENSALC TS AR ) 5b3 . BRBRAL( T Hi6 AH ) .
el A (TH 4 ADH) ;2 mBRAE(THIS AR ) ;3 mBkdl(THie ~H) .
AL TR RS RRAL T4 A H ) 52 FINSTR AL (T 7S A ) 303 T IRTEERAL(FHi6 H)
el TINE SRR (T4 A ) 52 FEIEZRRALTFHS A1 ) 563 FE IR £ BRAL(FHL6 ~H)
B 1 AR ) 45 20 O UGS T i BRES #4 1] ( < 400)

Note. al : Control group, 4th month; a2: Control group, 5th month; a3: Control group, 6th month;

bl . High fat group, 4th month; b2: High fat group, 5th month; b3: High fat group, 6th month;
cl; High iron group, 4th month; ¢2: High iron group, Sth month; ¢3: High iron group, 6th month;
dl: High fat and high iron group, 4th month; d2: High fat and high iron group, 5th month;
d3: High fat and high iron group, 6th month; el High fat and removing iron group, 4th month;
ve2 : High fat removing iron group, 5th month; e3: High fat and removing iron group, 6th month.

Fig.1 Histological changes in the liver tissues of rats in each group at intervention for 4, 5, 6 months. Masson staining
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G O 11 O D = R B2 R X8 i s AP E
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A L3 AR A SR I 175 S Ik ST 4 Al s A
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17 3, S N R A 25 BLAH G JR T RS PR
REUTFEFAEAL 10955 B B2 58 R 3, HL s A8 5 vk
B ZHYIBET AR WS NASH 51E FFEF AL HL
il $2 it R 4F SR

HB R 25 BRI AR Bk h B iR B2 1), 5 Fe' T B
T DA RSN 219 5] B-Hiu 2T I g
N i = AF e DA R deferasirox HIIRYT, AT
DA ol e LT 4R R 25 Bk 4L 7 R R 1

AT [F] I FRATT LA At iR 25 Bk e A Oy 25 Bk 0 4k
HEF-Be, IS LT 4EAL TR bRk A, H AR R 25 Bl 1)
W B A —E Pt dEfe /e .
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