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[ Abstract | Objective To evaluate the inhibitory effect of Sisheng decoction on the hippocampal neuron injury
induced by electromagnetic radiation in rats. Methods Rats were irradiated with electromagnetic radiation sources for
4 weeks, with low-, medium-, and high-dose radiation power densities of 10, 20, and 40 mW/enr’, respectively. The Morris
water maze was used to evaluate the effect of Sisheng decoction on the learning and memory decline caused by electromagnetic
radiation in rats, with physiological saline as the blank control and anduolin capsule as the positive control. TUNEL kit and
flow cytometry were used to detect the level of apoptosis in hippocampal neurons of rats with electromagnetic radiation injury,
and reactive oxygen species (ROS) kit and flow cytometry were used to detect the ROS content in hippocampal neurons of rats.
Results The results of the Morris water maze test showed that on the 7" day after high-dose radiation, the average escape
latency (AEL) of the rats in the blank control group was significantly longer than that in the Sisheng decoction group and
anduolin group, and the AEL of the rats in the anduolin group was significantly longer than that in the Sisheng decoction group
(all P<<0.05). On the 3" day after medium-dose radiation, the AEL of the rats in the blank control group was significantly
longer than that in the Sisheng decoction group and anduolin group (both P<<0.05); on the 14" and 28" days, the AEL of the
rats in the blank control group and anduolin group was significantly longer than that in the Sisheng decoction group (all P<<
0.05). After exposed to low-dose radiation, there was no significant difference in AEL between the blank control group and
the Sisheng decoction or anduolin groups (both P>0.05). The apoptosis test result confirmed that the apoptosis rates of
hippocampal neurons in rats exposed to high- and medium-dose radiation were significantly higher than that exposed to low-
dose radiation (both P<<0.05). After exposed to high-, medium-, and low-dose radiation, the neuronal apoptosis rates of the rats
in the anduolin group and Sisheng decoction group were significantly lower than those in the blank control group (all P<<0.05).
After exposed to high-dose radiation, the apoptosis rate of neurons of the rats in the Sisheng decoction group was significantly
lower than that in the anduolin group (P<<0.05). There were no significant differences in ROS contents in hippocampal neurons
among rats under high-, medium-, or low-dose radiation (P>0.05). However, the ROS contents in neurons of the anduolin
group and Sisheng decoction group were significantly lower than that in the blank control group (both P<<0.05). After exposed
to medium-dose radiation, the ROS inhibition effect of the Sisheng decoction group was stronger than that in the anduolin group
(P<<0.05). Conclusion Sisheng decoction can inhibit the apoptosis of hippocampal neurons in rats, reduce the ROS content in
their cells, and alleviate the injury to learning and memory caused by electromagnetic radiation in rats.
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Tab1 Comparison of swimming speed among 3 groups of rats at different time points after electromagnetic radiation
(mes '), n=57x+ts
Control Anduolin Sisheng decoction
Time/d
HR MR LR HR MR LR HR MR LR
1 0.36£0.02 0.38£0.03 0.38%£0.03 0.42+0.07 0.39+0.06 0.39+0.07 0.36+0.06 0.41+0.06 0.39%+0.05
2 040%0.03 0.37%+0.03 0.37+0.02 0.39+0.04 0.42+0.02 0.40+0.04 0.40%=0.03 0.43+0.06 0.38%+0.03
3 0.39+0.04 0.41%+0.03 0.35+0.03 0.39+0.03 0.37+0.02 0.40+0.02 0.37%£0.03 0.38+0.04 0.38%+0.04
7 0.39+0.03 0.33+0.02 0.38+0.04 0.42+0.03 0.36+0.01 0.38+0.02 0.38+0.03 0.33%+0.02 0.4240.04
14 0.35+0.05 0.42+0.04 0.34+0.04 0.37+0.03 0.40+0.02 0.36+0.02 0.36+0.04 0.43+0.03 0.3740.02
28 0.394+0.02 0.37+0.01 0.40%£0.02 0.38%£0.03 0.4340.02 0.38+0.01 0.39+0.03 0.37%£0.03 0.40+0.04

orris water maze test. : High-dose electromagnetic radiation mW/cm); : Medium-dose electromagnetic radiation
M t test. HR: High-dose electromagnetic radiation (40 mW/cm’); MR: Medium-dose electromagnetic radiat

(20 mW/em®); LR: Low-dose (10 mW/cm®) electromagnetic radiation.
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Fig1 Detection of learning and memory ability of rats at different time points after electromagnetic radiation

Morris water maze test. P<<0.05 vs Ctrl group; “P<C0.05 vs ADL group. n=5, x%s. HR: High-dose clectromagnetic radiation

(40 mW/cm®); MR: Medium-dose electromagnetic radiation (20 mW/cm®); LR: Low-dose electromagnetic radiation (10 mW/cm®);

Ctrl: Control; ADL: Anduolin; SST: Sisheng decoction; AEL: Average escape latency.
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Fig 2 Apoptosis rate of hippocampal neurons in each
group of rats detected by flow cytometry
'P<<0.05. n=5,x=%s. Ctrl: Control; ADL: Anduolin; SST: Sisheng
decoction; HR: High-dose electromagnetic radiation (40 mW/cm®);
MR: Medium-dose electromagnetic radiation (20 mW/cm®);

LR: Low-dose electromagnetic radiation (10 mW/cm?).
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Fig3 ROS contents of hippocampal neurons in each
group of rats detected by flow cytometry
‘P<<0.05. n=5, x+s. ROS: Reactive oxygen species; DCF:
2°,7’-dichlorofluorescein; Ctrl: Control; ADL: Anduolin; SST: Sisheng
decoction; HR: High-dose electromagnetic radiation (40 mW/cm’);
MR: Medium-dose electromagnetic radiation (20 mW/cm®);

LR: Low-dose electromagnetic radiation (10 mW/cm®).
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