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Comparison of Methods for Generating Thrombotic Models
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[ Abstract] Objective Endothelial injury plays a crucial role in forming deep vein thrombosis. This study
aims to compare the effectiveness of various methods for creating rabbit femoral vein thrombotic models after the
endothelial injuryso as to provide a solid experimental foundation for further research on the endothelial injury and
deep vein thrombosis. Methods ~ Forty—five rabbits were randomly divided into three groups(A, B, C), with 15
cases in each group and subjected to the endothelial injury using the methods of simple clamping, combined
complete ligation, and combined incomplete ligation, respectively. The intravascular ultrasonic manifestations and
local endothelial pathological changes were compared at 1, 3, and 7 days after modeling. Results  Significant
differences in vascular diameter and Young’ s modulus values were observed after 7 days of modeling( P < 0.05). In
pairwise comparisons between the groups, the Young’s modulus values in group C were significantly higher than
those in groups A and B after 7 days of modeling( P < 0.05). Pathological examination confirmed the presence of fibr—
inoid thrombus in the blood vessels of group C on the seventh day of modeling. Conclusion  Combining simple clam—
ping and incomplete ligation can produce a relatively stable endothelial injury and thrombus formation. This method
provides a robust experimental model for further investigation into deep vein thrombosis after the endothelial injury.

[ Key words] Rabbit; Endothelial injury; Venous thrombosis; Real-time shear wave elastography

(W HER] 2023 — 09 — 25

[(BEE£WMB] ~mAPHET-RHERICAN IR A LI 3L 4 5B H (202101AY070001-280 ); 2 mi 44 L ML
B BHT A AL 4 P Bh I H (202305A8350021); =EA “TTAGHR]” 34T H (YNWR-MY-2018-

004),
[(fEERINT] SKEFK (1983 ~), &, =@ A, Wit, FIREIM, FENSF0 M ER B 2 W TAE R RIS
TAE,

LEE{E&] KK, E-mail: Luyongping921@]163.com



36 EUIN RSN S

%45 &

R R WK 1A (deep vein thrombosis, DVT)
S —FE W, H I AORE ifi#E ZE (pulmonary embo—
lism, PE)HIMLAS 5 255 AE X T 7Y AR 35 ot i A AR
A A R WA Y EHT, R K A
T AL FS IR ST J7 WA E 22— PR S,
PR ST SRR AL R 1 DGR L Il A P B A A
P 51 & ke T8 B A R 2, Rt
ARWFFEFHR— ML AT T, 0% N
Je R LA PN IR AR, R R RO BRI B LR
BROROR B A IR AT ST N B35 405 R R ek iy
AR AT SR SCIR Y, D EEAF I DVT /Y&
A, RRAWSE DVT BIHLEHIFIT &8 R TT
Ik AR B

1 HRER®

L1 SRz

VEUHEPE HAKRH AR (45) 2, (A 2.5 ~
32kg, ML R 34L(A4], B4L., Cc4l), &4
15 Ho AWK, ERmERSE, RiFxsRM
ER RSB IEZ  S i (AR
5 kmmu2020258A ).
1.2 &%

¥ Supersonic Imagine N H\ ) ( Supersonic
Imagine, Aixen Provence, France) & F= | Aixplorer
T BOF AR 5 28 Wyl B2 WX, L4-15 4
BEFR S, MR 12-15 MHz, AT LAKHAE Gk A 1%
PEAT [RIBSP0
1.3 SEBAE
131 s mieEREE K 3HRKER S,
AR Tl N PR SR 1, AT R S A,
JER e | SBUAD Fah B Y R ob Aoz 1 i, o il i g 2l

FKET KL 1.5 em, Srdaifilg . A AR H0m &
ZEFLAL TR, B AR HUE 2 LR R kR v, C
ZH R IO 42 25 L A B ok i o (8 88 A P ik s~
TTHCE B A LT — R 2540, AT45 5 Ut e i 4%
) WAL, 3 I SEFLIBR KA S I o il
B I IKE R, RIFEEGEI0, %23 d
JE TSR R 40 J7 U Fph gL
132 BEAE YA 58T HAE R H AR
DI, UL I AE P 10T P R O 3 17 200 1 s i A
)5 (K 1), Ja H SWE(shear wave elastography,
SWE) L, UL IX 8, BUREHETE AL 1mm?,
D oA 1 S MRS (R [ AL 45 R R (Max) . d%
/IME (Min) A1 {E (Mean) ] . 9RHECEE (Sd),
PR R e H Sd<SKpa &, BURE 3 G THH T3
B XTRAE A EiE S8 R B EIE SR IR A
133 fREWR @S MASAAESY, BoRE
M4, B 10% PR SARE RN FEE, ke
HATIEY] i, HE Jeft, BB .
14 FitFsbiE

A B0E T SPSS17.0 AT 4340 B, e
B (xxs) R, ZATHRFRIECRHAHE R
T 2G0T, BE— LI LR ] LSD-t K3, P<
0.05 NZERAGIFE L.

2 #R

21 SREEYIREKEELEBEREER

M4 N B R GBS 1 d), AL B, C3
A N RS — R . i N B
GRS 3 d), C LM A el A BT RS M o, 8 I
WARBCHTHE 98 (P < 0.05) BIM M GBS 7 d),
B AL B s P JE SR 40, B I R BRI P

B1 SEEEBAEETESMTRERREK, URNEAOSRLRELFEZROENE

Fig.1 After modeling, perform transverse and longitudinal ultrasound scans of the rabbit femoral vein to observe the echo

and blood flow within the blood vessels and record the vascular diameter
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Tab.1 Comparison of the intraluminal diameter of the femoral vein in three groups of rabbits [(¥+5), mm]

2151 n ARJE1d RJF3d RIF7d F P
A4 15 1.547+0.106 1.553£0.106 1.620+0.086 2.475 0.096
B4l 15 1.567+0.105 1.473£0.122 1.413+0.226" 3.483 0.040"
cH 15 1.587+0.106 1.740+£0.130° 1.9800.204*2 25.336 <0.001"

5ARJE1 dHEE, "P<0.05; 5ARJE3 dibE:, 2P <0.05; %P < 0.05
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Fig. 2 Real-time shear wave elastography observation of the femoral vein in three groups of rabbits at 1d, 3d, and 7 d

after modeling
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Tab.2 Comparison of mean values of Young’s modulus (MEAN) in the femoral vein thrombus model of three groups of

rabbits (Kpa)

vl n AJF1d ARJF3d ARJG7d F P
AN 15 5.16+1.001 5.987+0.756 9.22£1.725™4 45.546 <0.0014
B4 15 4.747+0.986 5.927+0.834 10.56+2.564"4 51.566 <0.0014
cH 15 4.453+1.119 7.993£1.223" 18.82+1.66"4# 458.322 <0.0014
F 1.760 22.549 98.855
P 0.185 <0.001" <0.001"
H5ARJE1 dHEL, P <0.05; 5RJG3 d4lEb4g, 4P < 0.05; [Fl—BHHI Y 5 ALL AL, *P < 0.05; [Al—Hsf ] ) 5 BAL LK, “P < 0.05;
AP <0.05,
RI BEETEANANENRFREFTE
Tab.3 Pathological changes in blood vessels at different time points after modeling
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Fig. 3 Pathological observation of femoral vein thrombosis in rabbits of group C at 1 d, 3 d, and 7 d after modeling
(HE100x)
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