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Protective effect of hirudin against oxygen-glucose deprivation/reoxygenation-induced brain
microvascular endothelial cell damage via RhoA/ROCK signaling pathway modulation

XU Guodong, DONG Xiaoli, LIANG Xiaohui, MA Liang
(Department of Neurointervention , Hebei General Hospital , Shijiazhuang 050000, China)

Abstract Objective To investigate whether hirudin protects against oxygen-glucose deprivation/reoxygenation (OGD/R) -induced
human brain microvascular endothelial cell (HBMVEC) damage by modulating the Ras homolog gene family member A (RhoA) /Rho
kinase (ROCK) pathway. Methods An in vitro model of OGD/R-induced cerebral damage was established using HBMVEC. The OGD/
R-damaged cells were grouped into model , low-concentration hirudin, high-concentration hirudin, hirudin+Ov-NC, and hirudin+Ov-RhoA
groups. Cells that were not subjected to OGD/R were used as the control. Cell proliferation and apoptosis were evaluated using colony
formation and flow cytometric assays,respectively. Cytotoxicity was determined using the lactate dehydrogenase colorimetric method.
Vascular formation was assessed using the Matrigel assay. The Western blotting was used to measure the cellular RhoA and ROCK protein
levels. Results In the model group, the colony formation number and vascular length were lower whereas the apoptotic rate, cytotoxicity ,
and RhoA and ROCK protein levels were higher than those of the control group (P < 0.05). Compared with the model group, the low-con-
centration hirudin group showed increased colony formation and vascular length and decreased apoptotic rate , cytotoxicity ,and RhoA
and ROCK protein levels (P < 0.05). Compared with the low-concentration hirudin group, the high-concentration hirudin group exhibited
increases in colony formation and vascular length and decreases in the apoptotic rate, cytotoxicity ,and RhoA and ROCK protein levels
(P < 0.05). Compared with the values in the hirudin+Ov-NC group,the colony formation number and vascular length were lower
whereas the apoptotic rate, cytotoxicity ,and RhoA and ROCK protein levels were higher in the hirudin+Ov-RhoA group (P < 0.05).
Conclusion Hirudin exerts a protective effect against OGD/R-induced HBMVEC damage by modulating the RhoA/ROCK signaling
pathway.
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A, control group; B, model group; C, low-concentration hirudin group; D, high-concentration hirudin group; E, hirudin+Ov-NC group; ', hirudin+Ov-RhoA

group.

E1 &HEHBMVECERHMKELER x10
Fig.1 Colony formation assay results of HBMVEC in each group x 10
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Tab.1 Comparison of colony formation, apoptosis rate, cytotoxicity, blood vessel length, and RhoA and ROCK protein expression
of HBMVEC in each group

Group ml]:r‘]l]’:’?;‘r’i) | A"“"(“;i; e Cytotoxicity (%) Bﬁ_‘:’;}f Z’;:‘)’l RhoA ROCK
Control 174.37 £ 21.61 472+0.78 1.02+0.11 106.37 + 11.74 0.35 +0.05 0.27 +0.04
Model 5252 +5.82" 24.75 +3.04" 2.35+028" 32.84 +4.35" 1.04+0.11" 0.98+0.11"
Low-concentration hirudin 85.27 +9.46” 19.08 +2.43” 1.94+0.23” 5495 +6.23” 0.82 +0.10” 0.75 + 0.09”
High-concentration hirudin ~ 116.43 + 13.58” 14.98 +1.75” 1.53£0.18" 77.34 +8.75" 0.56 +0.07” 0.53 £0.08”
Hirudin+Ov-NC 117.86 + 14.74" 15.06 = 1.86" 1.56 +0.19" 76.49 = 8.54" 0.57 £0.08" 0.52 +0.07Y
Hirudin+Ov-RhoA 62.34 +8.39” 22.68 £2.65" 229+0.26" 41.46 +5.06” 0.96 £0.12” 0.90 +0.12”
F 67.746 56.943 33.465 71.583 51.235 54.066
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

1) P < 0.05 vs. control group;Z) P < 0.05 vs. model gr0up;3) P < 0.05 vs. low-concentration hirudin group;4) P < 0.05 vs. high-concentration hirudin

group;5) P < 0.05 vs. hirudin+Ov-NC group. n = 6.
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A, control group; B, model group;C,low-concentration hirudin group;D, high-concentration hirudin group;E, hirudin + Ov-NC group; F, hirudin + Ov-

RhoA group.
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Fig.2 Flow cytometric analysis results of HBMVEC in each group
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A, control group; B, model group; C,low-concentration hirudin group; D, high-concentration hirudin group; E, hirudin+Ov-NC group; ', hirudin+Ov-RhoA

group.

E3 &ZAHBMVECHERMELE x 100
Fig.3 Comparison of HBMVEC blood vessel formation in each group x 100
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1, control group;2,model group;3,low-concentration hirudin group;4,
high-concentration hirudin group;5,hirudin+Ov-NC group; 6, hirudin +
Ov-RhoA group.
E4 Western blotting#&illHBMVECH RhoAFIROCKE B K ik
Fig.4 Western blotting detection of RhoA and ROCK protein ex-
pression in HBMVEC
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