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[ Abstract ] Objective To explore the effects of enriched environment preconditioning on the expression of tumor
necrosis factor oo (TNF-o)) and interleukin 1B (IL-1B) and apoptosis in the peri-infarct cortex of rats after cerebral ischemia-
reperfusion. Methods A total of 45 male Sprague-Dawley rats were randomly divided into sham group, model group
and enriched environment preconditioning group, with 15 rats in each group. Before modeling, rats in the sham group and
model group were fed in standard environment cages, while rats in the enriched environment preconditioning group were
fed in enriched environment cages, all for 3 weeks. The transient middle cerebral artery occlusion model was established by
modified Longa’s method in the model group and enriched environment preconditioning group, while rats in the sham group
were not inserted with suture. Modified neurological severity score (mNSS) was used to evaluate the neurological function

1-3 d after operation. The brain tissue was harvested 3 d after the operation, the pathological changes of the peri-infarct cortex
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were observed by hematoxylin-eosin staining, the apoptosis was observed by terminal deoxynucleotidyl transferase-mediated
dUTP-biotin nick end labeling assay (TUNEL), the activation of microglia ionized calcium-binding adaptor molecule 1
(Iba-1) was observed by immunofluorescence, and the expression of TNF-o and IL-1p was detected by Western blotting.
Results Compared with the sham group, the peri-infarct cortical tissue in the rats of model and enriched environment
preconditioning groups had obvious pathological changes, and the mNSS, TUNEL positive cell number, the activation of
microglia Iba-1, the expression of TNF-a and IL-1f were increased (all P<<0.05). Compared with the model group, mNSS,
TUNEL positive cell number, the activation of microglia Iba-1, and the expression of TNF-a and IL-1p were decreased in the
enriched environment preconditioning group (all #<<0.05) and the degree of peri-infarct cortical tissue injury was alleviated.
Conclusion Enriched environment preconditioning can attenuate neurological function and peri-infarct brain tissue injuries

in rats after cerebral ischemia-reperfusion, and the mechanism may be related to the inhibition of inflammation and apoptosis

in the peri-infarct cortex.
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Fig1 Enriched environment cage for rat feeding
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Fig2 Experiment timeline

tMCAO: Transient middle cerebral artery occlusion; H-E: Hematoxylin-eosin; TUNEL: Terminal deoxynucleotidyl transferase-

mediated dUTP-biotin nick end labeling assay; mNSS: Modified neurological severity score.
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Fig3 Dynamic changes of cerebral blood flow in infarcted side of rats in each group detected by laser Doppler flowmetry

F1 BAKRRABEAFERE S mNSS (bR

Tab 1 Comparison of mNSS at different time points after operation in rats of each group

n=12,x+ts
Group Day 1 Day 2 Day 3
Sham 0.50+0.84 0.67+0.82 0.50+0.55
Model 11.73£0.74" 10.8440.63" 9.54+0.57°
Enriched environment preconditioning 11.65+0.95" 10.4340.60" 8.95+0.47""
F value 335.1 426.7 392.2
P value <<0.001 <0.001 <0.001

"P<<0.05 vs sham group; “P<<0.05 vs model group. mNSS: Modified neurological severity score.
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Fig 4 Histopathological changes of peri-infarct cortex in rats of each group (hematoxylin-eosin staining, 400 <)
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Fig 5 Apoptosis of peri-infarct cortical cells in rats of each group (TUNEL staining, 400 X)
TUNEL: Terminal deoxynucleotidyl transferase-mediated dUTP-biotin nick end labeling assay.

2.5 K RARITJE B R b REE R K R (P<<0.05) . HIE 7 AT L, BEAYZE A5 FR5E wikh
RS mE 6 W, R R AL g R BUEAE SR [ B TNF-0 23k (0.72£0.04,

2H R FRURE K JE] Rl B Jo /)N Je o 400 P % 8476, Tha-1 FH 0.5240.04 ) FIIL-1B %k (1.3440.07, 1.1640.04 )
PR 40 M B HE [ (24.67+1.86) F1 (18.83+2.64) 58 F A4 (TNF-a: 0.38+0.02; IL-1B: 0.67=+
A8 ] SFARAL (1.50£1.05) A4~/ MLEF ] 0.03) M TE (P¥<0.05) , (HFEEHEEH
MBI (P¥)<0.05) , HFEFARSEHAL A PR K FUHFEE [ K5 TNF-o A1 IL-1B Rk KT
K EUEEAE S Bl K2 0T Tba-1 BHPE AN A /b TRERIZH BIRIZ (P 19<<0.05) .



* 1070 -

WEREERFEM 2023429 H 5 44 4%

Sham group

Iba-1

DAPI

Merged

Model group

Enriched environment
preconditioning group

6 JBHXRELEBERR Iba-1 WERIE (RERFAEE, 200X)

Fig 6 Fluorescence expression of Iba-1 in peri-infarct cortex of rats in each group (immunofluorescence staining, 200°<)

Iba-1: Ionized calcium-binding adaptor molecule 1; DAPI: 4’,6-diamidino-2-phenylindole.

Bractin | MENG_G.G S A 2

7 BEKRBAEILEE R R TNF-o 7 IL-1p Rk
FEABRENE RGN LR
Fig7 Expression of TNF-a and IL-1 in peri-infarct
cortex of rats in each group detected by Western blotting

TNF-0: Tumor necrosis factor a; IL-1f: Interleukin 1.
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