2025 4F5 A [ 5L 4 B~ 4l May 2025
B33% HSH ACTA LABORATORIUM ANIMALIS SCIENTIA SINICA Vol. 33 No. 5

FH i K, 200, 288 . R T IOk i e K BRUBE RS ey 54 [J]. P ESEERshPr~# 4k, 2025, 33(5) : 665-672.

TIAN RY, WEI C, LI Y. Establishment and evaluation of portal vein thrombosis model in cirrhotic rats [ J]. Acta Lab Anim Sci
Sin, 2025, 33(5): 665-672.

Doi; 10. 3969/j. issn. 1005-4847. 2025. 05. 005

JFAE AT T Pk i e O BRSE AY  7 5 PE Y

HER' A,

(1. INARKRFFEER S X ERHEAE, B 25010152, BT EZEBEFVEELSG2A,
AR BT 272067;3. IWAR TP EZ K2R EBTRE, 5/ 250014)

[HE] BHEH IO EFEE IR B S T S FFREE T T8 K A2 (PVT) B nl AT, ik
50 10 ~ 12 JAl KRB 300 ~ 350 g i SD K EBEL /3 A RIZH I 2s (4], B2 o Se gt 7 T Ak

B AE SR b 3m kT K R s LI A BT e vk ST 1) K AR A Y A8 P AN I S AT 1T R bR
AR REGEBE 1 AT 6238 8 r A A i A T Dk i o T A8 20 BB AL 43 Ry R A ) 1t 20 AR A ik
S, BRRIXT R 23 VA IS T B OBUNT 1T KRR A B R &2 2R Ak B2 ) 57 2 A Js BT T Tk, 4%
ANF T KR A AT IR AR R L (HE ) Masson Je 8, [TERIKSRSILF4E(EVG) e, SR AR A DR
Je 1 R ZH T DK P9 TR SRR A AR , 1 AR N TR 68 % 5 AKX AR 4H S5 5L RIPK & 4 HE 1 Masson Y2 (34 % Fil
LRI (TR IR, A SR M RS | RS D27 A N, EVG Y8 0 Sl s 11 B ol 7 9 A8 407 5 25 I 4 1)
KPR AR L L T R, 1A 45 R e R 5 75 S P A TS AL K R 5% 0 S D 47 28 o, I A M 2 B AR KA — (2
e AR TR R TS AT S LA R R B R b NI T 4R el 28k . B
3 B AR BTG —FET- H PVT RUEfA e, 458 IFREARI TT#R Ik o B G5 I ST A Ak 70 UL 4
FEIRVAEI: ) PN ST S JE R Ak 1 0 I ot A T2 ) B B Bl 6 OB Ak SRt I, R R ) T 285 LI 5 B e ik
A ) ST R P A RO R A T i J AR A TR JFL o 7 P B A A0 oA S JEE R 2 A | a0 D 2 46 9 2HE 2l
A% 5L PVT JE B —3, I BRI B DT A 47 3 JA DL b, S iR AR BB AR 1] i Dk i A% BF o 2 it T
ARy S A A TR AR |

[EER]  KEGFREI TR KR ; SR ; 20 205 3

[FESEE] 095-33 [XHEIFEEB] A [XEHES] 1005-4847 (2025) 05-0665-08

Establishment and evaluation of portal vein thrombosis
model in cirrhotic rats

TIAN Ruiyuan', WEI Chao®, LI Yong”"

(1. Qilu Gaoxin Hospital of Shandong University Gastroenterology Department, Jinan 250101, China;
2. Jining Medical University College of Integrative Chinese and Western Medicine, Jining 272067, China;
3. Affiliated Hospital of Shandong University of Traditional Chinese Medicine Department of
Hepatology, Jinan 250014, China)

Corresponding author: LI Yong. E-mail: liy1958@ 163. com

[BEE£B ] ILRE P ELELHPIAT H (YXH2019ZXY003) .

Funded by the Shandong Provincial Integrated Traditional Chinese and Western Medicine Special Disease Prevention Project
(YXH2019ZXY003) .

[FEE® ] HEIN, 5 00t IR BN, 5051 R~ . Email ; castiel9527@ foxmail. com

[BEEE1ZE, &, W, BAEEIN, A 200, W58 7 . P EAFARR . Email ;liy1958@ 163. com



666

R E SIS S YA AR 2025 455 A48 33 B85 S Acta Lab Anim Sci Sin, May 2025, Vol. 33, No. 5

[ Abstract])

cirrhotic rats. Methods

Objective To evaluate the feasibility of establishing a portal vein thrombosis (PVT) model in
Fifty male SD rats aged 10 ~ 12 weeks and body mass about 300 ~ 350 g were divided
randomly into a model group and a blank group. Cirrhosis was initially established in the model group. PVT was then
established by intermittent portal vein ligation with clamping, and was confirmed by hepatic color Doppler
ultrasonography 1 week after modeling. The model group was then divided randomly into a model control group and a
model recovery group. Liver and portal vein tissues were extracted from the model control and blank groups after
laparotomy, and from the model recovery group after continued feeding for 2 weeks. Liver and portal vein samples in
each group were stained with hematoxylin eosin ( HE) and Masson stain and portal vein samples were stained with
Elastica van Gieson (EVG) stain. Results Ultrasound examination showed stable thrombus formation in the portal
vein in the model group 1 week after surgery, with a modeling success rate of 68%. HE and Masson staining showed
false lobules and PVT, media edema and thickening, and collagen fiber adhesion, and EVG staining showed portal
vein intimal injury in the model and model recovery groups. In contrast, there was no PVT and the vascular structure
was intact in the blank group. Transmission electron microscopy showed collagen fiber bundles in the hepatic sinuses
of cirrhotic rats, and hepatocyte mitochondria were heterogeneous in size, with focal aggregation. Portal vein
endothelium exfoliation, apoptosis, phenotypic migration of smooth muscle cells to the protoendothelium, and
subintimal fibrous tissue proliferation were also detected. No rats in the model recovery group had died 3 weeks after
surgery and PVT remained stable. Conclusions  Shedding of the portal vein endothelium, intimal fibrosis,
phenotypic smooth muscle cells and migration to the intima are important pathologic findings of PVT in cirrhosis.
Intermittent ligation combined with clamping can be used to establish a stable model of PVT in rats with liver

cirrhosis, and the pathological changes, including vascular endothelial injury, intima thickening and fibrosis, and

slow blood flow, are consistent with the formation mechanism of PVT in liver cirrhosis. Model rats can survive for at

least 3 weeks, thus providing a suitable model and survival time for further studies of PVT in liver cirrhosis.
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Figure 2 Color Doppler ultrasound images of portal vein in each group of rats
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Figure 5 Electron microscopy of liver tissue in cirrhotic rats
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Figure 6 Electron microscopy of portal vein in cirrhotic rats
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