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Effects of enriched environment on glucose metabolism in ischemic penumbra in rats with
ischemic stroke

7ZHU Huiyan, CHEN Min
(Department of Rehabilitation Medicine, People 's Hospital of Xinjiang Uygur Autonomous Region, Urumqi 830001, China)

Abstract Objective To investigate the effect of an enriched environment on glucose metabolism in the ischemic penumbra of rats with
ischemic stroke (IS). Methods SD rats were subjected to middle cerebral artery ischemia to establish an IS model. The rats were ran-
domly grouped and housed under different conditions with scheduled drug administration for 21 consecutive days. Neurological function
scores and TTC staining were used to assess animal IS symptoms, whereas HPLC and Western blotting were used to detect glucose me-
tabolic indicators and related protein expression,respectively. Results Compared to the model group,rats in the enriched envi-
ronment group showed significant improvement in IS symptoms, with increased levels of glucose metabolic indicators and related
protein expression. Compared to the positive drug group,rats in the positive drug+enriched environment group showed further
improvement in IS symptoms, and the levels of glucose metabolic indicators and related protein expression were further enhanced.
Conclusion Enriched environment can significantly improve IS symptoms in rats, and its mechanism may be related to an increase
in glucose metabolic levels.
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Fig.1 Staining of cerebral infarction areas among different
groups of rats
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Tab.1 Comparison of ATP, ADP, and AMP content in the penumbra region of ischemic tissue among rats of different groups

Ttem Sham group Model group Positive drug group  Enriched environment group  Enriched environment+positive drug group
ATP (ug/g)  18.81+1.02  9.86+1.85" 13.93 +0.92” 12.56 + 1.28” 17.23 + 1.08”Y
ADP (ug/g) 17141741 68.14+10.61"  147.87 +5.93” 141.58 +9.80” 168.25 + 6.13”Y
AMP (pg/g) 50.10+1.65 38.13+7.17" 45.02 £ 4.15” 44.04 +2.06” 48.77 +2.38”7
EC 0.43+0.00  0.38=0.00" 0.42 £0.01” 0.42 £ 0.00” 0.43 +0.00”

1) P < 0.05 vs. sham group;2) P < 0.05 vs. model group;3) P < 0.05 vs. positive drug group.
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Tab.2 Comparation of the expression levels of glucose metabolism-related proteins in the penumbra region of ischemic tissue among

rats of different groups

Model group  Positive drug group Enriched environment group — Enriched environment+positive drug group

ltem Sham group
GLUT1/ B-actin 020+0.05  0.34+0.04" 0.66 +0.13%
PFKFB3/ B-actin 0.19+£0.03  0.25+0.02" 0.61+0.12%
HK?2/ B-actin 022+0.04  025+0.05 0.58 +0.03%’
LDHA/ B-actin 030£0.02  0.31+0.04 0.71 +0.07*’
PDK1/ B-actin 0.15£0.02  0.24+0.04" 0.58 +0.07%’
PKM?2/ B-actin 0.09 + 0.0 0.15+0.03" 0.49 = 0.06”’

0.56 + 0.06”’ 0.94 £ 0.14°"
0.42 + 0.08” 0.84 +0.10°""
0.54 +0.05” 0.98 +0.09°"
0.58 £ 0.05” 1.15£0.14"
0.46 + 0.06”’ 1.08 +0.16"
0.50 + 0.06”’ 0.85+0.09°"

1) P < 0.05 vs. sham group;2) P < 0.05 vs. model group;3) P < 0.05 vs. positive drug group.
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1,sham group;2,model group;3,positive drug group;4,enriched envi-
ronment group; 5, enriched environment+positive drug group.
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Fig.2 Glucose metabolism-related protein expression in the pe-

numbra region of ischemic tissue among different groups
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