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[ Abstract] Objective To investigate the effect and possible mechanism of the drug hirudin on hypoxia induced
human microvascular endothelial cells (HCMECs) mesenchymal transition (EndMT). Methods HCMECs cells cultured con-
ventionally were randomly divided into control group, Hypoxia group and Hirudin group. The control group was routinely
cultured without any treatment. The hypoxic group was placed in a hypoxic incubator for 72h, and the Hirudin group was
pre-added with Hirudin working solution, and then placed in a hypoxic incubator for 72h after 4h. The proliferation capacity
of HCMECs was detected by MTS colorimetry. The morphology of HCMECs was observed by inverted microscope. Immu-
nofluorescence identification of HCMECs interstitial trans differentiation, Western Blot detection of endothelial interstitial
trans differentiation related proteins: Endothelial cells labeled platelet endothelial cell adhesion molecule (PECAM-1/CD31)
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and vascular endothelial cadherin (VE-cadherin), and stromal cells labeled & smooth muscle actin (a-SMA) and fibroblast
specific protein 1 (FSP-1). And the expression of hypoxia inducible factor-la (HIF-1e), transforming growth factor @B, (TGF-
MTS showed
that hypoxia significantly inhibited cell activity (P <0.01), and the cell activity was strongest when hirudin concentration was

B,), Smad homology 2/3(Smad2/3), Zinc finger transcription factor (snail) related signaling pathways.Results

100pg/ml (P <0.01). After 72h of cell culture in each group, the cells in the control group showed a pave-like or pebble-like
structure under an inverted microscope, while the cells in the hypoxic group changed from pebble-like structure to dispersed
long spindle shape, close to the shape of fibroblasts. Western Blot and immunofluorescence results showed: Compared with
the normal group, the protein levels of CD31 and VE cadherin in hypoxia group were decreased (P <0.01), and the expres-
sion of VWF was decreased. a-SMA and FSP-1 protein levels increased (P <0.01) and vimentin expression was enhanced.
Compared with hypoxia group, hirudin significantly increased the expression of CD31 and VE-cadherin (P <0.01), enhanced
the expression of vWF, and down-regulated a-SMA.. The expression of FSP-1 protein (P <0.01) decreased the expression of
vimentin. Compared with the control group, hypoxic group of TGF-B,, HIF-1, p smad2/3, snail protein expression (P <0.01)
were higher, than to the hypoxia group, Cut HIF-1e, hirudin TGF-B,, p smad2/3, snail protein expression (P <0.01).Conclu-
sion Hirudin can improve hypoxa induced EndMT in HCMECs cells, and the mechanism may be related to HIF-o/TGF-B1/
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smad/snail pathway.
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1.3.2 G ue WYL 48 78 EndMT 5 X 5504 1 1
) HCMECs AN 1 x 10° 4A~/ml 38T 3.5 cm 3§
ISR SR LA FR Al M G BE J5 (24 h) 45 T 4% 41 40 i AH
NALHIFAREERE SR 72 h, BUREEFRILAS , DPBS U 1
K, 4% 22 5 W [ 5 15 min, DPBS W& W65 0. 25%
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XTHRAL (P <0.01); 5 HkA 4 L, KIgERTE 20 ~
100 g/ ml ¥ B2 00 ] P4 AT 3840 A48 e 37 1, L2 R B A
M | YK iR KA AE 80 we/ml F1 100 wg/ml W i
B0 40 B S Mk (4390 A 60. 23% FI 64. 28% , P <
0.01) , $&/R /K 8 2 % 6l 460175 3 19 HCMECs $id 3 B A7
PRYERT, WA 1, PIBLIERE 100 pe/ml KIERH T/5
LIRS IR ST .
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Tab.1 Effects of hirudin on hypoxia induced HCMECs cell activi-
ty

A5 n I (pug/ml) I 35
hay;lisa) 6 - 100. 00 =0.00
B 6 - 54.68 £3.67°
IKIERH 6 20 55.26 £1.76

6 40 57.28 +3.92

6 80 60.23 +3.07"

6 100 64.28 +4.42"

W SRR H A, P <0. 01 ; S5H A4 i, PP <0. 01,

2.2 JEAFME KRR X HAEIA T 19 HCMECs 52
M A M W8 HCMECs 4 Ml JE 25284k, , %o BE 20
EREON A RE S HES, A P R AR TS s B Al
BRWIE AN ZNIE KA —, 5 WUSREF 420 i
Fefel s KSR T AT, 40T A 0 B 0 5%, KR TE 41
A SO/, 2% BH K 0% 2 RT3 3 4S5 1 HCMEECs
B4, WLE 1,

2.3 KEEZEXHESE T HCMECs 4l EndMT 52
M SR AR RE D R AG T P B A AR 74 vWF 5
B B AR A5 vimentin 2235, 85 R A B, B AL vWF
FERI B IH A, vimentin FE35 B B30 K0 R 4 vWF
PR BIEIN , vimentin FE3R ] BI8/0  IESZK IR R HENS
MR EUAIA S HCMECs 4% 42 EndMT, WL 2,

2.4 JKUEZXT N R AR 59 CD31 | VE-cadherin
] S5 40 M bR S ) o-SMA | FSP-1 2K 1 26 3K 1Y 52 1
Western-blot 2R A& B, 5% BRZH HL 4%, B4 4 N i 40
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0.01) , [l FE4IMIFREY) o-SMA FSP-1 & [k B & T+
(P <0.05,P <0.01) ; SHAEHA L KiE R4 CD31
VE-cadherin & [1 32 ik i % 7+ 5 (P < 0. 01) , a-SMA |
FSP-1 FE H#A B EFIR(P <0.01) , WLE 3 3 2,
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B 1 KEg R BRI S 19 HCMECs 40828 1L 52 e
Fig.1 The effect of hirudin on the morphological changes of HCMECs cells induced by hypoxia

T SR AR vWF BIE A0 ; 20 A0 vimentin BEEZAANM ; 5 G40 DAPL YL@ 4%
B2 JKIEFN AT EndMT T vWF F1 vimentin 35 1 500
Fig.2 The effect of hirudin on the expression of vWF and vimentin in hypoxia induced EndMT

B3 KIERXEAE SS9 CD31 VE-cadherin FSP-1 Fl o-SMA [ 5RIA 15210
Fig.3 Effects of hirudin on the expression of CD31, VE-cadherin, FSP-1, and a-SMA proteins induced by hypoxia
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HIF-1c/TGF-B,/smad/snail {5553 [ , 7K 5 2 7] #11 il
HIF-1a/TGF-B,/smad/snail {5 5 i i AH & 8 FH £k,

WLE 4 &3,
3 %

EndMT A RS2 A $h MF 76 4 19 2 R0 45500
TR BRI AR EndMT X MF (194
P2 B BRI 1 G TE . BIFFE R B, 720 & s )

Tip /N BB TR | K 24 309% 82T 4k 40 i Sk R T P Bz 4
Jtd, IR EndMT BH S 00 e 700 0 85 e g 67 i /0 BB 9
FRPEONLEr gtk e . DAAE G T IE EndMT 5T
B3 R RN IR N NN N I T S
(HCAECs ) 55 A JBF # bk P9 B2 40 e ( HUVECs ) , Tfif X
HCMECsHF 5T #5421 B it P 00 FIE 52 95 | i DR A
O WL B 0 0 32 v B 5 b 5t B HCMEECs D fig
BT, O LG oL, 00 JE Ak R S AR IR B8 1 4
DA B A0 A A I 43 8, 3 % a0 A D T ) Bt o O 1)
JBeH 2, 0k N B2 4l B b 5 W) VE-cadherin , CD-31
vWF % B R4 bR 59 «-SMA | Vimentin | FSP-1
AU I RASHE) FE AR K A 7 A K R T A1 )
(ECM) PURLE 045 J] 1Bl AN ) S 4120, 5 8000 0k 2 40 2
PR REREAT , (ki 2 — 2Bl AR B AR BT AT
R, BEE T TCF-B H 3 WML 8%% 5 A5 snail ,

B4 KIEZEX HIF-1a/TGF-B,/smad/snail {5518 F{AH G5 1335 10 200
Fig.4 The effect of hirudin on the expression of proteins related to the HIF-1 a/TGF-B,/smad/snail signaling pathway

K2 IKIBERMNHAEBE SN CD31  VE-cadherin FSP-1 1 a-SMA & AR (x +5)
Tab.2 Effects of hirudin on the expression of CD31, VE cadherin, FSP-1, and a - SMA proteins induced by hypoxia

4 n CD31 VE-cadherin a-SMA FSP-1
Xf RH 3 1.00 +0.00 1.00 +0.00 1.00 0. 00 1.00 £0.00
A 3 0.69 +0.11* 0.44 £0.15° 1.43 +0.10* 2.66 £1.05"
KIERH 3 1.93 £0.24¢ 0.76 +0.40° 0.92 +0.18¢ 0.72 +0.25¢
F 14 54.801 21.183 15.127 22.454
P <0.001 0.002 0.005 0.002

SRR R, P <0.05,P <0. 01 ; 5HE A i, P <0.01,

FR3  KIEZREN HIF-1a/TGF-B,/smad/snail {558 BAHSCHE I FRIR AR (x£5)
Tab.3 Effects of hirudin on the expression of proteins related to the HIF-1 a/TGF-B,/smad/snail signaling pathway

A 5l n HIF-1a TGF-B, p-smad2/3 snail
PO 3 1.00 £0.00 1.00 £0.00 1.00 £0.00 1.00 0. 00
A2 3 4.51 +0.87° 1.29 +0.07° 1.70 £0. 14" 2.78 +1.03"
TKIE R U 3 1.48 £0.18¢ 0.87 +0.09¢ 1.14 20.12¢ 1.33 +0.21¢
F 1 41.076 32.761 23.975 131.043
PH <0.001 0.001 0.001 <0.001

T SRR A ,* P <0.05,"P <0.01 ; 5B 44 L, P <0.05,'P <0. 01,



BEXER 2 2024 4F 9 H 2523 55 9 #]  Chin J Diffic and Compl Cas,September 2024 , Vol. 23 ,No. 9

- 1125 -

PEIMTE S EndMT ' PR BE, AR S 560 4 2 1 (A4 i 4R
72 hifs 1Y EndMT A8 FE SR S5/ T, HCMECs #Y2E
AE36 PR B 35 T B, 18] 5% 40 i bR 7 9 o-SMA | FSP-1 |
vimentinZeiks_E I, N 2 AR Y CD31 , VE-cadherin .
vWF Rk W Z 0 R A B84 T HCMECs, 75
ST EndMT,

HIF-1ow S04 25 1 T 40 A A7 T 020 11 % 53 TR
T WF5E & BB 1 HIF-1o 305 9877 EndMT %%
ST snail #1380 IR 3 Bk P9 B2 40 i EndMT
HIF-1 o 78 W L 20 49 0 40 X dfe 40 1) 52 o7 H e o DG
PERNS 25 S EndMT 0968 R, TGF-B K& H:
SO EOE R SR g EE N R RN
I EndMT 92 IAE S ES . TGF-B/smad it 5
HIF-1oe #H B AE ], 1 smad-HIF-1ao & & ¥, 2072
TGF-B WThfE"" , 78 TR BBk 4 Bz 4 | HIF-1
F1 TGFBRL/smad2/3 i ik % 5% K snail B[R] 94 57 5k
A S EndMT!™ | LA, HIF-1a 3805 22 i 1)
TGFBRI/smad2/3 {5 5, e 22 #4689 15 % 1Y End-
MT!! SR HIF-1a/ TGF-B,/smad/snail {555 7E K4
V5 EndMT H /R MR 78 2 B, ARSeg 6t
AL ) HCMECs H HIF-1a #1 TGF-B, W3 F i,
TGF-B, Ui #% p-smad2/3  smad2/3  snail )2 3% I
W, R, B TS T HIF-1a/TGF-B,/smad/snail 18
SRl

ik 4 27 U SO IR 2 AMIT 3EAR AL 0
XT AMI J& MF bl st Z IR A Bk, (R - A5
VAR AR Z A B T R BN 25
T E 2 SR 6], B Tk RS AN 2, B AL
L ol E MK, B A K, 1 R A A BT Bk 4
H S AS , e L FE Al b 4k & 1T HEIR 40 239 2, 53k
“EE AR, BRI Y SO Y, 2 ZE RS2 AMI
J& MF EZL AR 2 X — e R e afn dol S A
OIS A P9 B2 4, 2 1738 5 EndMT 551k R ELA7 18]
FEIRFE AN, S35 LT A A A, 2 L X S
JEUURL ECM, 4k M & 2E MF IR 45 s Pk At g 32
W4, P, EndMT BE 2 AMI J5 MF fi9 56 4 s 34 30
T, SR PN A B 4% FE R LT AR R

LRSI, TR IR AN T, I KR £ 2 2
AN Wi SRR TR AL 22 2% AR TRAR B U e,
FE5 RATAE— BRI A 25 BT BE R, i e
FIFsh 2y Wi 2 M | GE R 8 0 4% PR AL 2 5
Ph SRR CE T, B E B, BRI 4%, BB
R FH T 4500 PR 90 58 &% 22 i 2 1) s 2 24 48 S Ak

W WA K LAk R IE kg Tk R U2 2 R < 4
RMAHIE , 5 A B HGR % Z 3L 527, KIEE N
MR ARZ —, AR B % 5 K5 26 Z Tk,
152 FhEF AEAL 0 1 B VA i AR rh A8 T R B LA
FH2 oK 2R Kol 1 35 B9 1 R4 B 25 FH ALY
KA T K IE RS 43 25 BIAE ], HA BUsE P e i
AINHRTE A B IR o ARG 41 i 2 M B 1o AR B
R4 P B2 A1 K Bt sl ok e A A AL 254 L A T
RS 7K g 240 il A PRSI RE. (UUO ) K L 2H 21
K TGF-B W MR R P87 EMT A5G H F /b
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