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Abstract

AIM: To investigate the alterations of liver temperature
during hepatic fibrosis in rats induced by CCl,.

METHODS: Liver fibrosis was induced in rats after admin-
istration of CCl, twice a week for 8 weeks. The rat liver
temperature in 2-, 4-, 6- and 8- wk models and control
group rat was detected by computer-assisted infrared
thermorgraphic technology. To observe the histological
change, the liver tissue microarray in every group of ani-
mals was stained by hematoxylin and eosin. Sirius red
stain and polarization microscopy method was used for I
and III collagen expression. Immunohistochemistry was
used for detection of laminin to outline the formation of
basement membrane on hepatic sinusoids.

RESULTS: The average infrared images temperature of
hepatic fibrosis in rats induced by CCl, changed with the
time of the model made. In 2-wk model group, the infrared
image temperature of right liver lobe was 28.6+1.1 C,
compared with 2-wk control group (P <0.05, £ =-2.518).
The temperature of 4-wk model group was 27.2+1.0 C.
In 6-wk model group, the temperature was 30.1+1.2 C,
compared with 6 wk control group (P <0.05, ¢ =3.773).
The temperature of 8-wk model group was 27.4+1.0 C,
compared with 8 wk control group (P <0.01, £ =4.998).
The histological changes of liver tissue were inflammation
and hepatocytic degeneration and necrosis in 2-wk model
group. There was a significant increase of extracellular

matrix among the necrostic hepatocytes in 4-wk model
group. In 6-wk model group liver tissue showed the num-
bers of necrostic hepatocytes increased significantly and
the septa formed around central vein and portal area. In
8 wk model group, there were wide septa expansions from
the portal area to the central venous and pseudo-nodular
formation. Sirius red and immunohistochemical stains
showed collagen types I, III and laminin expression in liver
tissues increased gradually in 2-, 4-, 6-, 8- wk model group.
Collagen type III was the main collagen in 2- and 4-wk
model groups. Collagen type I was the main collagen in 6-
and 8-wk model groups.

CONCLUSION: The liver temperature changes regularly
with hepatic tissue pathology in course of rat hepatic fi-
brosis induced by CCl,.
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WAk, A BT AW A BRI, B NS
BRI Erdifb . Fraifb & A bl . BB BaG 7 AT
Tz, BXRTFIagfe kA . KRR
HOHR AR AR RIEST R IHGE. FRATTR I EE 241
P& (infrared thermography, IRT). ZHZ0 A A fpr2d
Uk HOR, WESEIT £ 4Rk T ST IR FE . 4 S
W R DR R 1 3 AR T 3 R A A b S s FELAR AL T I
MR RsEm , BRI EF 4 Ak A L AR R A R

1 #MRRGEE
1.1 M4 Wistar & K64 H, IKF&E 180-220¢, H
Bk, g, ML A2, 4, 6, 8 wk XA
FIBLTIZE , B 8 . FAMINE MR COL IR FE 6 15,
0.2mL, ip, 3 /wk, X BEZH T SHARTR) 77 & AR I
1.2 Fix 9T 2, 4, 6, 8 wk 5/ 100 mL/L 7K
A REEMEE, FIE R HEF= DW-9100 & L/
BEREER RIE IS LA AR, 1 A THEE (3%
210.025 C). B H KR AT T 20204, Bouin
W, A, R BRI
b AbgE 2 21 8%8 128 SRS, HMAUI A, HE
Yo, B MRS AR RATA SR T
AU I 5 PR AT R IR R AR AU (R ARIELT0.1 ¢
7T 100 mLAFIERER)IZHL 1 h, FHERR/K (ERIE 5 mL
B4k 100 mL)IRYLE, HAREEY, WG B
BEWET, 111 AVRIEAE S AN AR, H
HMIAS-2000& 30534 RGEUREEEM Gt e &2 4. T
AU A S 5 FHIERRE A THRIE R, 10 mL/L% H202
4] 10 min, PBSPE 3K, AKX 5 min, 100 mL/L
TERFE 30 min, MK RIT -LN FLE1 - 30 Fak)
J5 4 CIENRA, PBSYE3 R, BHRS min, EWER
HEHTR IeM , 37 CHEE 45 min, PBSPE3 R, HFk
5 min, BMEFRICSESE S & (streptavidin/HRP)30 min,
DABE &, DI/ SR — P ERI T B, FHHMIAS-
2000 ESCAHT R GUREE BUG I T 4 #T
FITEALIE FH SPSS11.5 Gt R A T4 447
DUAEL + bR 2E (meantSD)ERAR , 1T 1K,

2 BFR
2.1 MR B R AT RE EHAR2, 4, 6,
8 wk FFAFLL /NG RSB AME, B oMgE BT

FT1 KRG, N BEER LN FLE &R (meantSD, A%)

B, A EASE X AR, o R R, 2
HENIURENEX, M giRER s, S0 EME
REMX, HARMRENF A 2R, 2PEEEX
(B 1A). FFA MR 28.121.0 'C, 27.220.7 C,
30.7+1.0 ‘CHF129.1£0.7 C. BERIL 2 whk T LT HMAGRIE
TG IEHRKRIEARAELL, A F SR X505
NI, FFAMPREEE R 28.651.1 'C, ot B4H A w7+
(P <0.05, t=-2.518); BRI 4 wk £I 7R 3R
U SN FRJEANTS , IR XA A AR, R
BRI X SR X A RS, A YR R 27.2+
1.0 C, SxtHEZHAEICH .22 57 (F 1B); #RAIZH 6 wk
5 4 wk £IAMME R FRIUIEA AL, AT AMET
PHRE A 30.121.2 C, Zxt i if & AR (P <0.05,
£=3.773); BERILH 8 wh JIF 2T AR IR L X G 1
K, PRGN, FEMRRX AT B LR

X, BFAMSERRE R 27.421.0 C, &% R4 B B I%
(P <0.01, #=4.998).
2.2 KRIFMERILEAA XTHA 2, 4, 6, 8 wkfiT

MOV S IEAARLL, TR L A S ik Hocs )
S R B PIRHES ), AR 2R HES L 55, ARARAT AN R
ZIa R BT 58 BEANZH 2 wk JTTR] BB R eT 4e 4l 2R 1
A FFARBE G D A M /D AR A, AT L4 4
IR 2A); BERIZH 4 wk AR SN ZKAEL, 4
BEWGAS, YRBE, JFIE] s A 5 WAT ge A i, #EAIZH
6 wk PN RSN ZEEL, AT R E AR AR R IR FE T4
W, A e ik A X LT AL BRITE 1, I IR AL
T, BRI 8 wk IFNEF4ELY iz, T4 As
P AL, B/NTE R, A LAY AL R (1A 2B).
2.3 FFLRLR T, I AR AR Gk KRR e a,
FEMMARG B T 1R IR R 2T (sl (U R 2T 4, T
IR R o (O AT 2. XTHRZH 2, 4, 6, 8 wk I AUfR)R
ZOMANAE] VE X S A K R, 10 B TR AR 4, £
FIVEX FIT M5 BRI 2 whk ARk B L 1%
X, ISR BIASERT AR R 1, TI0 28 A T B g
DLTI A S il 3, 5% 2 wk M EG, P<0.01,
t=-4.270; B 4 wk 5 2 wk FIARLL, HIFTCHFHH
Fi S FEL T, TID AU A 2 wk BH @GN, R K
YRR 3A, P<0.01, +=-3.516); BifIZH 6 wk D1
TG JER RIS AT RN, R AR 4 wk
H] B 3B, P<0.01, r=-8.499); BiAIZH 8 wk I
RISz, B/ (R 1).

2 wk 4wk 6 wk 8 wk
e
Xt Bl FERIZH Xt Bl FERIZH Xt Bl FERIZH papilta) FERIZH
I, TIT B R 0.051%0.025 0.169+0.069°  0.060£0.019 0.309+0.093¢  0.06510.021 0.755%£0.188"  0.062+0.185 1.001%0.189
LN 0.006%0.005 0.019+£0.009°  0.008%0.008 0.039+0.019°  0.007%0.009 0.072£0.021f  0.010+0.008 0.086%0.034

PP <0.01 vs X HELH 2 wk; °P<0.01, °P <0.05 vs FEHIZH 2 wk; ‘P <0.01 vs FEHIZH 4 wk.
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4 EBRIHAFEEE LN M, SP x 200. A: 4 wk; B: 6 wk.

2.4 AP LN RA XHRZH 2, 4, 6, 8 wk KEITE
BE LN FHARH ., BEEITE AT, AR T 5
BE LN PRHE BB e, B 4 wk 5 2 wk A LE, P<0.
05, t=-2.587(1& 4A); BEHRIZH 6 wk 5 4 wk AB 1L P<0.01,
t=-3.703, MR 6, 8 wk LN 7ESF4AHIR sLA4EFNLT
A FEHHE SRR U B (4B, R 1).
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Wep 1 , PP FRCIAGTTRUS , JCRE A BB R AT



2114 ISSN 1009-3079 CN 14-1260/R

BRENBME 20040298158 F12%8 F9H

N B A S s G R R AR, LA
FER AT, EXFA, RIS T R AR
AL HIRFFE M AN Z2 L. Weidensteiner ef al"'®5 FH i T-HdE
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WMZLAMRS, & — RIS, HORAT LRy
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AEAL) EZERRAE TS5 40 B A e o 2 T B s 1
K, Sl i HAREIFN - AT RE: PB4 B L2
JFEF difbad B i — A AR HE ™ Y, TS A
A ARSI SRR I 22 [B] e SR R0 8 SR P B i 28
e, FEUTAMZEAATEIR, AR as e
fef Disse [AIBRAA /M BT — 20000, TSR0 BR A N2>
AT P A8 s, T — 20 3 g e L EE Y 284k
Wl NTEF AEA RN, BTN, R/ Jezh
I, BN M, BTN ez L, 1 bk
WIE TR, 38 AT M A ER e, it il
JT A il B2 R AR Ak

LLAMAMBR IR S RARH],  CCLy BB £F 1A%
RURBUHR B A e A B T, AT T 4E T GEAR2 wk),
JIF LA 2R BE B0 R W 2 T 105 (P <0.05). B T 47 4t Ak
7S A HE R (G 4 wk), BREALZH 5% BRZH AT 2H 4R R
TR ESR, FE4ubE HGER 6 wk), JFAHZURE
B IR W W IRAIR (P <0.05). S RTEFdE Ik A B fi i fk
Ao (A58 8 wk), FTFZHZR B 00t FRAH 2 & [AAIK (P <0.01).
TERET TR, BRI 2 wk IFZH AU B el AR DL
YRR, T AR A PE L SRFE R F, SRR SR R R i
SR AY PS40 B = ) R 2R AR A 4 whTEST
UMM ASPESRSE AT, T, T A TRl A ZH RS A2
2 wk B RIGAN, $27R S0 S W 1 A T A B0 T e 5
1, I PRI Ao A, P o A e g o e B T
HETR BEREAIR AL T2l A V-8, TR T A T2 ZH 4 wic i P
W 5 FRA A e e AR Ak AR 6, 8 wk DA TIT
AV IR =R ECM B3, I U 2 3 T 4k a]
FEE BN, LN TERT 4RI FE L AN 2T 4t R] BRI i T
FFRR, FORITE 4L S T S B e AL, 4
WAL o3 B, 58 B A A4k ST U 54 1
U (AT T2 207X Aso0) B2 B 4 A1

B2, TERTE b R4 . RKEAARIBE, FTFNE
T Pt T 20 s 3R Ak S AR A A, ARSI, TS

JRARMAETE . IRAE, AIEANEERR (FEEONIRIEE H) B
i BER A FITCRR, BTS2 A0 M AE Ak ST 2 45 H el
J A A BRI R JH R AR A ) R 3R
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