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Abstract: Objective To explore the neuroprotective effects of decursin on cerebral ischemia-reperfusion rats by regulating the CCL2-
CCR2) signaling pathway. Methods Rats were divided into the sham operation group, the model group, the decursin (10 and 25
mg/kg) group, decursin + CCL2 group, and the nimodipine group, with 12 rats in each group. Except for the sham operation group,
middle cerebral artery occlusion/reperfusion (MCAO/R) modeling was performed in the remaining rats. The rats in the decursin group
were respectively treated with ip at 10 and 25 mg/kg of decursin (dissolved in 0.9% normal saline). In the decursin + CCL2 group of
rats, after ip at 25 mg/kg of decursin, tail iv was 1 pg of CCL2 recombinant protein. Rats in the nimodipine group received ip at a dose
of 10.8 mg/g of nimodipine, while the other groups were injected with the same amount of normal saline once a day for 7 days. After
administration, the neurological score and brain water content of rats were measured. TTC staining was used to measure the volume of
cerebral infarction. Hematoxylin-eosin (HE) was used to observe changes in brain tissue. Immunofluorescence staining was performed
to measure the tight junction protein claudin-5 in brain tissue. In addition, Western blotting was used to measure the CCL2 and CCR2

proteins in brain tissue. Results Compared with the model group, decursin groups showed decreased neurological scores, decreased
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brain water content, reduced cerebral infarction volume, reduced brain tissue edema, improved cell morphology, increased claudin-5

protein in brain tissue, and decreased CCL2 and CCR2 proteins expression (P < 0.05),with a dose-dependent correlation. Compared

with the decursin group, the decursin + CCL2 group showed aggravated brain tissue damage, and the neuroprotective effect of decursin

was reversed (P < 0.05). Conclusion Decursin exerts neuroprotective effects on cerebral ischemia-reperfusion rats by inhibiting

CCL2-CCR2 signaling pathway.
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A-sham operation, B-model, C-decursin 10 mg-kg™!, D-decursin 25
mg-kg™!, E- decursin +CCL2, F-nimodipine. P < 0.05 vs sham
operation group; *P < 0.05 vs model group; 4P < 0.05 vs decursin 10

mg kg™ group; @P < 0.05 vs decursin 25 mg-kg™! group.
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Fig. 1 Comparison of neurologic scores in each group of
rats ( xts,n=12 )
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mg-kg!, E- decursin +CCL2, F-nimodipine. *P < 0.05 vs sham
operation group; *P < 0.05 vs model group; 4P < 0.05 vs decursin 10
mg kg™ group; @P < 0.05 vs decursin 25 mg-kg™' group.
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Fig.2 Comparison of brain water content of rats in each
group ( xts,n=3 )
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A-BTFAR, B-HEA, C-HAEHTHIR 10 mgke™!, D-SAETHIEK 25 mgkg™!, E-HKMERHIR+CCL2, F-REEMT. SEFARALLE: "P<0.05;
ERRA R P<0.05; SEWHTAR 10 mgkg ' HEHE: €P<0.05; SEIERTHE 25 mg-kg ' AL ©P<0.05.
A-sham operation, B-model, C-decursin 10 mg-kg ™!, D-decursin 25 mg-kg ™!, E- decursin +CCL2, F-nimodipine. “P < 0.05 vs sham operation group;*P <

0.05 vs model group; P < 0.05 vs decursin 10 mg-kg™' group; @P < 0.05 vs decursin 25 mg-kg™! group.
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Fig. 3 Comparison on TTC staining coronary brain section (I) and cerebral infarction volume (II) of rats in each

group ( xts,n=5 )

A-BTFAR, B-BA, C-EAERTHR 10 mgke™!, D-SEIEMTHIEK 25 mgkg™!, E-KIERTHEK+CCL2, F-JE5iiip.
A-sham operation, B-model, C-decursin 10 mg-kg™!, D-decursin 25 mg-kg™!, E- decursin +CCL2, F-nimodipine.
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Fig. 4 HE staining in brain tissue of rats in each group (x400)
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Fig. 5 Immunofluorescence staining of brain tissue of rats in each group (x200)
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A-sham operation, B-model, C-decursin 10 mg-kg™!, D-decursin 25
mg-kg™!, E- decursin +CCL2, F-nimodipine. P < 0.05 vs sham
operation group; P < 0.05 vs model group; ¢P < 0.05 vs decursin 10

mg-kg ! group; P < 0.05 vs decursin 25 mg-kg ! group.
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Fig. 6 Comparison of relative fluorescence intensity of

brain tissue of rats in each group ( Xts,n=6 )
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