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ABSTRACT Objective: To explore the value of CT perfusion imaging in the early diagnosis of liver cirrhosis in rabbits. Methods:
Fifty-five New Zealand white rabbits were randomly divided into two groups, 45 were in the experimental group and 10 were in the nor-
mal control group. The experimental group was given subcutaneous injection of 50% CCL4 diluted with grape seed oil, 1 dose /4 days,
the previous 4 doses were 1.0 mL/kg, the fifth dose was 1.35 mL/kg, with 20 injections. The control group received the same dose of
saline in the same way. After each injection of 4 times, spiral CT perfusion scan was performed on 7 rabbits of the experimental group
and 2 rabbits of the normal control group, and perfusion parameters were analyzed. Meanwhile, corresponding pathological observations
were made and the two were compared and statistically analyzed. Results: At the end of 4 times of drug injection, the serum ALT and
AST of rabbits were significantly higher than before and at the end of 8 times of drug injection, and the serum ALT and AST were the
highest in rabbits. After that, the serum ALT and AST were slightly decreased, and the changes of serum ALT and AST of rabbits before
and after drug injection were statistically significant (P<0.05). However, the serum (ALB) level did not change significantly, and only de-
creased slightly after 16 times of drug injection, but the difference was not statistically significant. Liver perfusion parameters were nor-
mal in the control group, and HAP was on the rise in the experimental group from 4 times of drug injection, but the difference between
the experimental group and the control group was not statistically significant (P>0.1), and the difference was statistically significant after
12 times of drug injection (P<0.05). However, HPP, HBF and HBV showed a downward trend, and MTT was gradually extended, with
statistically significant differences from the control group (P<0.05). With the increase of ALT and AST, HAP gradually increased, MTT
gradually lengthened, and HPP, HBF and HBV gradually decreased. The normal structure of hepatic lobule was damaged in the experi-
mental group, and the hepatic parenchyma was divided into round or nearly circular nodules (false lobules) by fibrous tissue in the liver
parenchyma.The inner portal vein of the manifold area expanded and the wall thickened. In the control group, the hepatic lobule structure

was orderly, the hepatic plate was arranged in an orderly way, and there was no expansion of the sink area. Conclusion: Whole liver CT
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perfusion imaging can provide imaging basis for the diagnosis of early liver cirrhosis, and the combination of perfusion signs and patho-

logical changes is helpful for the early diagnosis and treatment of liver cirrhosis.
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JFAEA 2 — Pl PR L UL A8 A R e i , ™ BB DR A2
AR, T ZAMRL AR BT ZAAAEAR R R BTG AL . )2
BRiE CT PE FE S RT TR REAL 8 A BIL ], T LA
IS S BEE 2 B AR S RIS W RE AL R it il
AHRLHETT TR TR, 64 HEEUE CT LIRTHY CT HETEMF
FE H BN LR J2 1 AR BT oM, BB 2T REE R
B ABFFER I GE AW 500 HE CT #EATHE: URHTIE
LSRR REE R, FA TR T R A B A Y CT JEE
AG S i B A A EA T LG, 2T T A ARG, B
W Hf 325 500 HE CT JE i i (5 e 0 IR 4632 Wi v iy B2 A A
{H, 4R AE T

1 MR 575

1.1 SEIEEhY

55 UV 2 R, MEMEARFR R B 3.0~ 3.4 kg, 3%
TGN 10 KGR 2 4, Hh Sge e 45 H L XIRA 10 H
SEUR L B R T A AR AR B Y 50% CCL4,1 K /4 K,
i 4 YRHIHE 1.0 mL/kg, 58 5 kA 1.35 mL/kg, 2441 20
Ko WIRALR AR A, N A R A AR B K
1.2 RBtRE{L A EE

FEFZGHT R F L) 4 WE R, GG 4 W5 53 3% 2 a2
7 R IR R 2 Rl CT ¥E 4, BTA CT ALY GE
ANFEIENAS 500 HEE A AR CT, MAmIAsE 12 h, ALH: ARG
(0.15 mL/kg)J5 , T B2 8 kAl A S bk B8 B B S M [
EFEAM L, Je -, SRR IE Rk Ik T E SRR

T ARZ T , SR 5 AT 4 I RETE A T . 0 R AL T IR ZH 2
L EBHETE S 4 HBV (T 1L 45 ) JHBF (T Il 3 ) MTT (-3
38 ) B[] PS (3 I 7 PE) HAP(IF 3 ik ) JHAPI(F 3
ki s %50 HPP() ) # DkHE 7 &) HPPIGH | 18 kEE RS 50 1Y
Ak, ST A TR G i SR 2 R DL R SR ARG
1.3 U IEARAIBI AN 2R

FHUE 2T S 325 4 W5 TEi6 B # R KR L, 43 0 A i rh
BNEERABALT) A 7 2 i3 (AST) . 4 H(ALB) G HLL %
(TBIL)%%,
14 fREBERE

JHFRE AL S e AR CT WE RS 1937 R S b 38, BURF
JIESIE oA A A , A E KR IR AR AL A A 5 D) - HE Je
L5 Gt a

SR SPSS10.5 Sitt2 3k kAT 8l 4 i, H5dis LA %
PRI F R, DL P<0.05 I\ h2E Ra G268 X,

2 HR

21 TWRHEFER

SCHVEH 45 Hor SEad B AET T 10 1, o 5 HAE AL
ISAORT 2 S8, X R TERE T
2.2 KRN TZLIER

2 4 YR, RIMTE ALT M AST M & 2507, 125 8
YR, i ALT K& AST S, Z S5 feliilif ALT & AST £
WA, EZYHET)E M ALT K AST WA b Giit 253 XL (P<0.
05), Tl ALB 7K-FEASfL A B &, {XAEE: 25 16 KA , ALB
IKEREWIAIS , H 22 57 TGt 2 L(P> 0.1), F 25 1MiE TBIL
KR TR, SXTIRA Z M2 R A5 L(P<0.05),

Table 1 Changes of liver function in experimental rabbits

x| RWRAFHEEMNEHER

The  Drug  Note medicine 4 times ~ Note medicine8 times ~ Note medicine 12times  Note medicine 16times ~ Note medicine 20time
test use Xk X+ X+ X+ X+
. t P t P t P t P t P
items before  SD SD SD SD SD
33+ 113x 38.058 144+ 51.887 125+ 44.521 103+ 34722 117+ 40.478
ALT* <0.05 <0.05 <0.05 <0.05 <0.05
5.6 6.7 7.1 9 6.3 9 5.7 1 6.4 8
22+ 102+ 52781 131 69.393 127+ 70.756 109 59.038 112+ 63.637
AST* <0.05 <0.05 <0.05 <0.05
3.7 5.7 6.2 2 5.4 5 53 1 4.7 3
28+ 29+ 28+ 29+ 1.2241 26+ 27+
ALB* 1.1888  >0.1 0 >0.1 >0.1 21332 >0.1 1.1646 >0.1
23 2.5 2.6 22 7 35 2.7
10x 11% 12+
TBIL* 7+ 1.5 9+ 2.5 3.1484 <0.05 9+ 2.6 3.0929 <0.05 4.8915 <0.05 55 6.2965 <0.05 57 7.5959 <0.05

¥ :(ALT) AST B{i U/L,(ALB)EA{i A /L. TBIL Bfiih pmol/L,

Note: (ALT) and AST are U/L, (ALB) are g/ L and TBIL are pmol.

* i 485K, R MiE ALT AST.TBIL X FEFA TS, SHRAZ BE REFFHITFEE X (P<0.05),

*At the end of 4 times of drug injection, the serum levels of ALT, AST and TBIL in rabbits were increased, and the difference between the two groups was

statistically significant (P<0.05).
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2.3 CT #EER#HER
X BRAIFIEREVE S HOE R, S dINTES 4 ROITiR  HAP
5 EFHERHEZ 4 YOR K2l 8 YOK , SEIH Xt IR 2 MTT B¥HHE K, 5% IR 1 22 48 Geit 2 2 L (P<0.05).

) 22 S TG4 L (P>0.1), 12y 12 R 7 =345 Z i) 22 5+
AgeiteE L (P<0.05); Ifii HPP HBF Jz HBV 2 F[#iE s,

%2 TWk CT TSN

Table 2 Changes of CT perfusion parameters in experimental rabbits

Note medicine4  Con-  Note medicine 8 Note medicine 12 Note medicine 16 Note medicine 20
Con- . . on- . Con- . Con- .
times trol times times times times
trol trol trol trol
grou
grou X* X+ grou X* grou X# grou X+
t P p t P t P t P t P
p SD SD p SD p SD p SD
0.15 0.16 0.14 0.16 0.15 0.19 0.15 0.21 0.15 0.26
3+ 2+ 1.08 9+ 7+ 1.76 1+ 2+ 289 <0. 2t 2+ 395 <0. 4% 2+ 103 <O0.
HAP >0.1 >0.1
0.01 0.03 30 0.01 0.05 50 0.01 0.07 33 05* 0.01 0.08 06 05 0.01 0.05 350 05
6 9 2 6 5 9 2 7 4 6
1.15 1.10 1.15 1.05 1.15 0.95 1.15 0.87 1.15 0.73
HPP 6% 2+ 238 <0. 5% 6t 276 <0. 7t 6t  3.68 <0. 4t 4+ 482 <0. 3t 2+ 9.07 <O0.
* 0.01 0.13 60 05 0.00 021 26 05 0.01 032 40 05 0.02 034 28 05 0.01 027 97 05
2 2 9 2 2 2 2 1 9 2
1.18 1.10 0 1.20 1.08 0 1.19 1.01 1.17 0.97 1.17 0.78
<0. <0.
HBF 7+ 9+  2.79 05 7+ 7+ 296 05 7+ 7+ 545 <0. 7t 6t 345 <0. 3% 6t 425 <0.
* 0.05 0.13 60 0.03 023 30 0.04 0.17 82 05 0.05 033 10 05 0.04 053 52 05
3 2 2 2 5 6 3 0 3 2
025 0.19 024 0.18 024 0.17 023 0.15 024 0.14
HBV 4t 8+ 387 <0. 3% 5 347 <0. 2% 1+ 379 <0. 6% 8t 417 <0. I 9+  5.06 <O0.
* 0.03 0.05 43 05 0.04 0.04 39 05 0.05 0.04 381 05 0.05 003 764 05 0.04 0.05 67 05
5 5 7 5 4 5 5 9 6
735 8.85 7.31 10.7 7.29 13.1 741 174 753 19.5
MTT 4t 4+ 748 <0. 2+ 54+ 191 <0. 8+ 36t 276 <0. 3+ 38t 363 <0. 6 23 284 <0.
* 052 0.67 59 05 047 059 62 05 038 1.02 35 05 063 1.12 092 05 0.65 217 372 05
2 2 1 4 3 4 2 7 4 3

¥ :HAP HPP \HBF B9 8z 4 mL/(min-100 mL ), HBV B4 ml/g, MTT BIBGL A s,

Note: HAP, HPP and HBF are in mL/ (min- 100 mL), the unit of HBV is ml/g, the unit of MTT is s.

* Y 12 ]0K/E HAP AR S RAZ BERASHITEEN(P<0.05); HPP HBF K HBV E FHE#&EHE ,MTT EREHTEK, SXNREANERHEE
GATEEN(P<0.05),
*The difference between the 12 times of apoplexy and the control group was statistically significant (P<0.05). However, HPP, HBF and HBV showed a

downward trend, and MTT was gradually extended, with statistically significant differences from the control group (P<0.05).

AR LE2VTURN, MR ALT & AST 97t
5, HAP BTt , MTT B ¥ 4t K, 1 HPP \HBF J HBV &

WA o

2.4 R EER
SEG LT/ INM IR B SE R IR, S8 B g 47 20 2B ok

AN — TR ST BT AT (BN, R, St 45 191
GG I XN TINS5 BERG R Xof BEZH I/ N 254
RS HFBCHESIAA i DA IXTEY R, He A3 A 2R M 32 i, T
N A DL AR IR

3 WiE
JFFRE A 2 16 A 3 L RN e A 7P FE 5 , iy — o s 2 i PR

KMl S 2 AR I B R M 3 73R E R 2RO IR I
JFRELL , D88 73 TS P TR AL A W PR AL . 725 Fh L

o R HOVEFITT , IPAIMORE A 2R kT8 PR e IRBE (2T 4 2H UG
AR AR B TTIR A=, 33X S0 PR 1 S 52 S8 B A 7 S O
ARTEAE LR o JFFIEAB/ NPT 1 R AT A 285 bR P A, 3 T
JoK I 0 i , B L HES 2L , G2 [ Bl )N, AT 7 BUH
SRR, TR K D 2 S BUN S KR
RS BEL DT 22 0 2 JE A 2 22 A RSB A I 7 v 8 SR )

JFFARSE A St R fy s S Ay B ST TR A B 5 A — 20 o R
FREA, 20 KU A5 R O R 25T BT W S8 AR AR I AR R B9 50%
CCLA 1.5 mL/kg SN SRUIFRE (LA TS, 35 — 545 U] il 2
mL/kg, W =TT ARG 8Ok 2.5 mL/kg, BT, L
10 Ji o ARSI WSS, KB LA B i S e T e A
5, BRI IR TR B D 1.0 mL/ke, [R5 8 4% 2 U/ JiH R
G2l ) BRI TA) A7 R R 22 R T 1) BRI BE O 13 /4 K 4
YRl 1.0 mL/kg, 2 5 YGRlah 1.35 mL/kg, BIRECH 20
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Fig.1 Orderly structure of hepatic lobule, orderly arrangement of hepatic plate, no expansion of manifold area, infiltration of some inflammatory cells,

and occasional focal necrosis in hepatic lobule

B 2 SEIER/ N IER SR, FRREFEA RSB KA/NA—, B SUERRET (RN, EREE , RER, &9
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Fig.2 Normal structure destruction of hepatic lobule, the liver parenchyma is divided into circular or nearly circular nodules (false lobules) by fibrous

tissue in different sizes, with narrow space, light inflammation, and neat boundary of nodules.The inner portal vein of the manifold area expanded and the

wall thickened.

W ARSI YT 2 JASET- 82 , 55 SCHRAGE AR, %5 & —T5 T
TR H BAEA AL SV, 75— T CCL4 hag
SRS AERTANMIIRFE , FCREL Y PS8 I T35 A 400 o5 | Ak i A
PR, BT L, SRR ) i CCLA i AN H .

LT, 85 R Xt A e B2 A7 LA U 2 0 i B4 A
Y EZL W T B AL T R AR BE 0 B i (LR A
FURA RIS A TBE, I RN 52 B FREE . BEH TR AHLAY
K MHAE B AR 2 P S RS B e BT T
CT MRI S LR 2S5 ARG A 7 1k R LRI A E
SEE BT XTET R4 ST RE AR BEHEA T IA o A2 R
FHREBURI UGG BT Al A HFIE / ILRAE 5 R 5
JFET AL R L R SR OGP . BR5E CT LI, CT A K
RESC LSS DS . 2RI CT,JLHE 64 HELUR £
JAURTE CT, PR 44 B e, ARl 5 AL BRI K, 75 CT
T AR B — T D RE BRI, A7 2435 O OO CT i
TETE LS I3 3 12222 A

UTAER A 242 VO PR T RE TE AT AT £ 4 Ak ST BE AL AN S
P B R U R A T — PR IS
U OH] P10 e Jk 0 T A 0 AT 3l R o R, AR s D A B
VK RE TS Hh 2Rt A mT HEATATREAL AR 5 /Y Child-Pugh 738%, I
PEPEA IS (IS W B, FLBURE KRR S AT IS 60% LA I o
Masatoshi™ 35| FHFF TSR CT = ZEGe i MR PEAE AR TF 4k
PR S S HEAL I T LU e AL PR 25 BT P4l AT

LPLEALFRRE . WA ARP SR CT Rsiagist 11X T T#e kol
SR B AR IR AT Ak ST RE AR B AR G D T T8
YRBRTEEEZ 10 mm, 2 Wi R IR Y R U KRR S IR
88%1 71%,

JFF HEE A A% T LA S 3k F TG0 T B 40 JFR A I 37 2
F1RARAL, TR A AL TN D R B 5 T B & CT
TETE USRS T LAE CT WE A AR B2 VTR (AN 2, AT
RETE I AS A AR Ak 22 T O 41 1 T 8 S AT A R 18 o 28, T
FERE (P 5 45 I h 1 A5 A6, BT AFE AL ZUK P AR R A
P P 00 , VA D s BRI R A —
FIRT AR, CT HEFE AR H GE A RIhs 500 HES A e
i CT TAE S H B IERE VR S AT 4001 o R A5 A JFF JE 8 T 2
P AT AL B, i A I A I St bk B e A A 1T R K T R
HK A 3, 005 4 AT I S8, AU S HBV (T IfL %5 1) (HBF
(F I ) MTTCF- 338 52 B[R] ) PS(3% M8 & M) JHAP (T3
JVkHE T ) JHPP(I )bk 15 ) \HAPI(RF 2l ki 145800 M2 HP-
PICIFI 1 #1850 . ASSEH0 R GE AW AWA4.5 TAE4 H
BRI 3 A A S, HAP (BT 30 ko 13 B HAPLOH 3 Jik
HEABOMNESZ 4 Wi, REW LI, T HPP( ) # kv i)
HPPICF I KE 1 15 500 S HBFOH LI 43 ) 52 B 7 T g, ik 2
SRS — o2 5 ) S0 235 B — 30, Ul W1 Rl A T E
TTRESZ 40RO 32 B I, 1) R K 1 T 0 o 2 3 T /L X AT
e T4 EREEAS JFS2I N LT 4R 4N sk |, 530 TH K
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