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Inflammatory cytokines and apoptosis related proteins

participate in the formation of deep vein thrombosis of lower extremity in rats
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Abstract: Objective To investigate the expression and regulation mechanism of IL-1, TNF-a, Bel-2 and BAX
in rats with inferior vena cava thrombosis. Methods The rats were randomly divided into control group, inferior ve-
na cava thrombus model group, mir-5189-3p inhibitor group and miR-5189-3p inhibitor NC group. Twenty-four
hours later, the animals were killed by cervical vertebrae dislocation, blood samples were taken and tissues were
collected ; the level of IL-13 and TNF-a in blood samples were detected by ELISA ; The morphology of inferior vena
cava thrombus was microscopied with HE staining; The expression of Bel-2 and BAX protein in inferior vena cava

was detected by Western blot. Results The level of IL-1 and TNF-a in the model group was significantly higher
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than those in the control group (P<0.05) ; the level of miR-5189-3p inhibitor group was significantly higher than
that in the control group (P<0.05) ; the level of miR-5189-3p inhibitor group was significantly higher than that in
the model group (P<0.05) ; the level of miR-5189-3p inhibitor negative control group was significantly lower than
that in the model group (P<0.05). In the model group and miR-5189-3p inhibitor group, red thrombus and mixed
thrombus were found ; the vessel showed inflammatory cell infiltration, and thrombus in the negative control group of
miR-5189-3p inhibitor was obviously organized, with signs of blood flow recanalization. Bcl-2/BAX protein level in
the model group was significantly lower than that in the control group (P<0.05) ; miR-5189-3p inhibitor group was
significantly lower than that in the model group ( P<0.05) ; while miR-5189-3p inhibitor in negative control group
was significantly higher than that in the model group (P<0.05). Conclusions miR-5189-3p can affect the forma-

tion of DVT by regulating the expression of inflammatory cytokines and apoptosis related proteins, which provides a

new idea and basis for later research.
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1750 BA 1 % BE 2H ( miR-5189-3p inhibitor NC) , B it
kiEA 5 pe/kg miR-5189-3p I, &40 10 H
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/’,

A. control group, there was no thrombus in the control group; B. model group, thrombus filled the venous lumen; C. miR-

5189-3p inhibitor group, there was no obvious mechanism of thrombus, no obvious adhesion with the venous wall, a large

number of inflammatory cells appeared, and a small number of endothelial cells fell off; D. negative control group with

miR-5189-3p inhibitor, venous thrombus was institutionalized, thrombus had obvious adhesion to the venous wall, granu-

lation tissue appeared, and signs of blood flow recanalization were observed, with the presence of a few red blood cells
E1 KRTRREEKNLEARNRETL

Fig 1 Pathological changes of the deep inferior vena cava thrombus tissues of the rats( HE staining)
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®1 FHEMEH IL-1B.TNF-a HEEER
Table 1 Content of IL-1 and TNF-« in each group

% 2 BAX 70 Bel-2 ZEFRBK AL AR IEER

Table 2 Expression of Bax and Bcl-2 in venous tissues

(x+xs, pg/mL, n=10) (xxs,n=10)
group IL-18 TNF-a group BAX Bel-2
control 15.32+0. 45 153+2 control 0.30+0. 012 0.71+0.03
model 42.28+0.52" 31245 model 0.90+0. 031" 0.30+0.01"
miR-5189-3p inhibitor 54.32+1.38"" 3506 " miR-5189-3p inhibitor 1.24+0.05"" 0.22£0.02*"
miR-5189-3p inhibitor NC 23.40+0.93 " 183+3** miR-5189-3p inhibitor NC 0.63+0.03 " 0.42+0.03 "~

“P<0. 05 compared with control group; ** P<0. 05 compared with model
group.

“P<0. 05 compared with control group; “* P<0. 05 compared with model

group.
cor wp o0e TNF-a
=t
2 - 2 300} =
B aof E
E Fl
82 £ 200} *#A
g A i _
§ oo g —
g — £ 100}
0 1 1 1 1 4] 1 1 1 1
A B C D A B C D
A. control group; B.model group; C.miR-5189-3p inhibitor group; D. negative control group with miR-5189-3p
inhibitor; *P<0.05 compared with control group; *P<0.05 compared with model group; “P<0.05 compared with
miR-5189-3p inhibitor group
2 FHAMEF IL-1B. TNF-a KIS E1ER
Fig 2 Content of IL-1 and TNF-« in each group(x+s,n=10)
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W, 417 ) miR-5189-3p , 2= W 5 (%) 42 14 40 M 0 5 i
miR-5189-3p AT LA R A I A A IR 1=, AR SE 50
5L, miR-5189-3p 7F N B2 4 e 98 T3 A v, i
FIMHIER . g Rt ¢ 4R D 4 Ay LT

S Xk

(1] XRAENE, 74050, shorb b, VRE K LA T8 2 Wbk 9% o
[T ELC R ST, 2016, 14 . 678-681.

[2] Saez-Giménez B, Berastegui C, Loor K, et al.Deep vein
thrombosis and pulmonary embolism after solid organ
transplantation; an unresolved problem [ J ]. Transplant
Rev (Orlando) ,2015,29. 85-92.

[3] Hong J, Lee JH, Yhim HY, et al. Incidence of venous
thromboembolism in Korea from 2009 to 2013 [ J].PLoS
One, 2018, 13. e0191897. doi: 10. 1371/journal.
pone.0191897.

(4] SRIT BREIY, XUBA. 58 14 4i i PN 7~ 7 IR i Ik I A4 T2 1
TEER LT, W E P BE LS A SRk, 2006, 12
590-592.

[5] W=, D25, B35 microRNA 18 IR bk A4 TE i vh
PRIV FH B i R A (T 9 00 8 [ )] B 2 I 90 4E 2 3l
2017,30; 893-896.

[6] Jeraj L,Spirkoska A ,Jezovnik MK et al. Deep vein throm-
bosis and properties of the arterial wall[ J]. Vasa, 2018,
47, 197-201.

[7] Heit JA, Spencer FA, White RH. The epidemiology of

VLR T, #1461 miR-5189-3p 2> S B il A WLk i 7 [
I, RS i P R A8 G $29R miR-5189-3p 25
T IARIE S R

MZ,miR-5189-3p it J& T W5 /0 ) miRNA
8 —Fh & B 1Y miRNA, 3 i HE 4% {4 Western
blot F1 ELISA 5256, b B 4111 miR-5189-3p 7] L)%
VAR A ML AR R A A, T AR 1, DT 538K
MAERIE R #F— 2P0 T miR-5189-3p i if
AT P A PR R R A DGR T DR 0 ]
ik it 4 % A AE FH

venous thromboembolism [ J ]. J Thromb Thrombolysis,
2016,41; 3-14.

[8] Gurha P. MicroRNAs in cardiovascular disease[ J]. Curr
Opin Cardiol ,2016,31; 249-254.

[9] Daniel JM, Penzkofer D, Teske R, et al. Inhibition of
miR-92a improves re-endothelialization and prevents
neom-tima formation following vascular injury[ J]. Cardio-
vasc Res, 2014, 103.564-572.

[10] Kong L, Hu N, Du X, et al. Upregulation of miR-483-3p
contributes to endothelial progenitor cells dysfunction in
deep vein thrombosis patients via SRF[ J]. J Transl Med,
2016, 14:23. doi; 10.1186/512967-016-0775-2.

[11] Kong L, Du X, Hu N, et al. Downregulation of let-7e-5p
contributes to endothelial progenitor cell dysfunction in
deep thrombosis via targeting FASLG [ J]. Thromb Res,
2016,138.30-36.

[12] Bijak M, Dziedzic A, Synowiec E, et al. Flavonolignans
inhibit IL1-B-induced cross-talk between blood platelets
and leukocytes [ J]. Nutrients, 2017, 9.1022. doi;: 10.
3390/nu9091022.



