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ABSTRACT Objective: To investigate the protective effects of 20-hydroxyecdysone on hippocampal neurons and cognitive function
and the related mechanisms in SD rats after global cerebral ischemia and reperfusion. Methods: The global cerebral ischemia reperfusion
model was established by four vessel occlusion method in SD rats. The reliability of the model was evaluated by EEG and Nissl staining
of brain tissue. The experimental animals were divided into sham operation group, ischemia-reperfusion group and
20-hydroxyecdysone-treation after ischemia-reperfusion group. TUNEL staining was used to observe the apoptosis of hippocampal
neurons. The cognitive function of rats was evaluated by Morris water maze test. The concentration of IL-1 and TNF in serum of rats at
3-24 hours after ischemia reperfusion was determined by enzyme-linked immunosorbent assay. Results: SD rats hippocampus neuron
apoptosis rate was increased from 4.50% 1.90% up to 72.90+ 8.40% after global cerebral ischemia reperfusion. After 20 and 40 mg/kg
20-hydroxyecdysone intervention, the apoptosis rate of rat hippocampal neurons decreased to 51.40 + 8.60% (P < 0.05) and 42.70 +
6.80% (P < 0.0I). Compared with the sham operation group, the escape latency of rats in the Morris water maze navigation test was
significantly prolonged (P < 0.01) and the time spent in the target quadrant time and the number of traversing target quadrant in the

Morris water maze space exploration test are significantly reduced (P < 0.01). 20-hydroxyecdysone inhibited the above changes and
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improved the cognitive function of rats. The concentrations of IL-1 and TNF in serum of rats were significantly increased at 3-24 hours

after ischemia reperfusion, which were inhibited by 20-hydroxyecdysone. Conclusion: 20-hydroxyecdysone protected hippocampal

neurons and cognitive function in SD rats after global cerebral ischemia by inhibited the inflammatory response after global cerebral

ischemia and reperfusion.
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Fig.1 Establishment and evaluation of global cerebral ischemia reperfusion model in SD rats

Ischemia

A: EEG was monitored by polysomnography monitoring before ischemia and during ischemia in SD rats. B:hippocampal neurons in SD rats after 3 days

of ischemia were stained by Nissl dye(x 100).
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Fig.2 Effect of 20-hydroxyecdysone on apoptosis of hippocampal neurons in SD rats after global cerebral ischemia and reperfusion
A: TUNEL detection of hippocampal neurons in SD rats. After 15 minutes of global cerebral ischemia, 10-40 mg/kg 20-hydroxyecdysone was injected
intraperitoneally into SD rats. After TUNEL staining, the apoptosis of hippocampal neurons in each group was observed by microscope (x 200).
a: Sham; b: Ischemia; c: Ischemia+20-hydroxyecdysone (20E) 10 mg/kg; d: Ischemia+20-hydroxyecdysone (20E) 20 mg/kg;
e: Ischemia+20-hydroxyecdysone (20E) 40 mg/kg. B: The apoptosis rate of hippocampal neurons in SD rats was observed. #p < 0.01 vs. Sham,

* p < 0.05 vs. Ischemia group, ** p < 0.01 vs. Ischemia group.
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Table 1 The escape latency of positioning navigation test in SD rats (seconds)

Groups 1d 2d 3d 4d
Sham 52.23% 6.12 32,97+ 7.29 25.73% 6.74 15.63+ 2.09
Ischemia 82.31+ 15.98% 61.37+ 10.11% 49.46x 9.91% 39.28+ 4.26%
Ischemia +20E(20 mg/kg) 71.41% 14.73 56.77x 11.36 37.33+ 8.92 28.71% 4.39*
Ischemia +20E(40 mg/kg) 69.23+ 16.12 52.33% 10.98 31.56+ 7.03* 25.84+ 5.04**

Note:™ p < 0.01 vs. Sham, * p < 0.05 vs. Ischemia group, ** p < 0.01 vs. Ischemia group.

JINEFF 12 /NP4 S R 55.49% 7.71(p<0.05, 55k J5 3 /M, KEIMIE TNFo ¥ M 24.13% 5.14 pg/mL FFH%
AL ) 68.13 9.48(p<0.01, FHrIMALAHLL ) FI 127.16+ 10.45  56.76% 6.63 pg/mL(p<0.01, SET-ARLAAA LY ) 4B B i -0 13
pg/mL(p<0.01, FEIMAAFALL ). Q& 3B Fs, RSk M FRH#EE 5 6 /N, KM TNFa #EEM 56.32+ 5.74 pg/mL FJt %
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Table 2 Results of space exploration test in SD rats

Groups Time spent in the target quadrant (second) Number of passes through target area
Sham 56.90% 6.63 10.10+ 2.87
Ischemia 32.18% 521#% 3.70+ 0.69%
Ischemia +20E(20 mg/kg) 38.70+ 7.16 5.90+ 2.10*
Ischemia +20E(40 mg/kg) 46.59+ 8.34* 8.10% 1.20%*
Note:™p < 0.01 vs. Sham, * p < 0.05 vs. Ischemia group, ** p < 0.01 vs. Ischemia group.
A B
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"p <0.01, 5BFREMELL;* p <0.05, SERMAHLL ;** p <0.01, 5ERMZEHELE,

Fig.3 Effect of 20-hydroxyecdysone on inflammatory response in SD rats after global cerebral ischemia and reperfusion

A: The concentration of IL-1@ in serum of SD rats at 3-24 hours after ischemia and reperfusion was determined.B: The concentration of TNF« in serum of

SD rats at 3-24 hours after ischemia and reperfusion was determined. #p < 0.01 vs. Sham,

* p < 0.05 vs. Ischemia group, ** p < 0.01 vs. Ischemia group.
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