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Effect of Sijunzi Tang on Behavior and Energy Metabolism of Hippocampal Neurons in

Rats with Alzheimer’s Disease

LIU Xu-dong®, WANG Ling-zhi, LIU Hui-hui, MA Dan, LIU Wen-jun,
YU Hua-xin, WANG Lu, SHAN De-hong
(Liaoning University of Traditional Chinese Medicine, Shenyang 110847, China)

[ Abstract | Objective: To observe the changes of behavior and mitochondria in Alzheimer’s disease
(AD) rats, and to explore the mechanism of Sijunzi Tang in the treatment of AD rats’ behavior and the changes of
mitochondrial energy metabolism in hippocampal neurons. Method: The 60 male SPF grade rats were randomly
divided into normal group, model group, low, medium and high dose group of Sijunzi Tang (3.24, 6.48,
12.56 g-kg™'), and dihydroergot group (0.27 mg-kg '), 10 rats in each group. The normal group received no
intervention and had a normal diet. The rest of the rats were injected with D-galactose to the abdomen at a dose of
200 mg-kg ' once a day for 6 weeks. Morris water maze experiment was used to detect the cognitive function of
rats. Tm-Vision behavioral experiment system was used to observe the behavioral changes of rats, and the

hippocampal neuronal line structure was observed by transmission electron microscope. Mitochondrial complex
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colorimetry was adopted to detect rats C I, CII, CIl, CIV activity. Western blot was used to detect the
expression of mitochondrial adenosine monophosphate-activated protein kinase ( AMPK ) protein in the
hippocampus. Result: Compared with normal group, model group rats latent escape period time increasing,
through fewer, movement distance, movement time increasing, center residence time increased (P <0.05, P <
0.01), mitochondria CII , CIl, CIV activity decline (P <0.05, P <0.01), The AMPK protein expression
increased significantly (P <0.05, P <0.01). Compared with model group, Sijunzi Tang medium and high dose
group and dihydroergot decoction group showed decreased latency, increased crossing times, decreased exercise
distance, decreased exercise time, and decreased center residence time (P <0.05, P <0.01). Compared with
model group C II , mitochondrial complex CIV activity increases, AMPK protein expression lowered (P <0.05,
P <0.01), Sijunzi Tang high dose group of mitochondrial complex C I, C Il activity increased significantly,
AMPK protein expression significantly lowered (P <0.05, P <0.01). Conclusion; The abnormal behavior of AD

rats may be related to the decrease of central hippocampal energy metabolism and mitochondrial function. Sijunzi

Tang has therapeutic effect.
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Table 1 Effects of Sijunzi Tang on learning and memory in AD

rats(x +s,n =10)

2050 /g kg ™! T AR 30k 3 41/ s ZEAEEL/ IR
EH - 19.8 £9.6 11.1£2.9
LA - 40.2 +15.1% 6.7 +4.3"
HE ¥ 3.24 36.1+£14.3 7.4£2.5

6.48 33.8 +12.6% 8.8 +2.6%
12.56 31.5+11.3% 9.8 £2.7%
R Y 0. 000 27 27.4 £10.1% 10.4 £3.4%

W SERALHEYP<0.05,2 P <0.01; 5B 4 LD P<
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Table 2 Effect of Sijunzi Tang on activity of AD rats(x +s,n=10)

20 5 /g kg ™! PR/ cm iZ A/ s 3 I 3 R B/ IR
EH# - 1 233.976 =4 128.077 63.221 +14.021 25.8 £7.598
A - 13 089.032 +2 764.426" 69.261 £9.120" 26.0 +4.989
9EF % 3.24 13 577.676 +2 186. 144 73.534 £6.924 27.6 +5.641
6.48 10 117.209 +3 442.550" 59.559 +18.134% 26.4 £8.127
12.56 10 622.357 +3 482.162% 61.487 £16.978" 24.5+7.276
W FE A8 0. 000 27 11 540.079 +4 449.602% 65.141 +12.386% 26.7 £4.218
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Table 3 Effect of Sijunzi Tang on residence time in different regions of AD rats(x +s,n =10)

21 5 Fk/g kg™ 45 BRI E] /s iy 35 1 B R /s JA 245 BB ) /s

EH - 152.303 +40.043 24,358 +12.588 122.809 +30.033
A - 159.827 +30.595" 25.521 +10.904 114.541 £29.180"
WEF % 3.24 147.859 +19.543 27.755 £6.174 126.743 +16.938%)
6.48 150.700 +50.831° 26.403 £12.088 122.909 +36.064°
12.56 153.928 +37.539°% 26.145 £6.690 133.099 +36.291%
WAL i 0. 000 27 152.254 £29.514% 29.173 +8.151 128. 126 +21.252%
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of AD rats
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Effect of Sijunzi Tang on residence time in different regions
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Fig. 2
hippocampal neurons in AD rats (TEM, x 12 000)
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Effect of Sijunzi Tang on mitochondrial structure of
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Table 4 Effect of Sijunzi Tang on mitochondrial complex activity of hippocampal neurons in AD rats(x +s,n =10)

415 H /g kg ™! cl cl cl cIV
E# - 22.334 +4.076 25.934 +4. 141 20.385 £3.311 71.892 +9.235
i el - 21.993 +3.942 18.947 +2.684% 15.587 +3.261" 63.591 +5.870"
WE T % 3.24 20.630 +3.998 19.281 +4.058 16.873 +3.725 60.209 +8.760
6.48 19.572 +4.244 26.034 +3.724% 16.873 +3.725 69.484 +7.860°
12.56 23.075 +5.156 26.619 +5.194% 22.885 +4.637Y 66.822 £9.686
XU Z F 0. 000 27 23.683 +4.697 21.195 £3.463 23.586 =6.755" 73.954 £6.002°
AMPK ) we e s 63 LDa CRAT R 1912 Wi BT R0 58 A o) B 2 45 2R 0 &2
APDL ’ E ! = i . B0 N HE S RS A 28 A I SCHK, & BUAR 4 LA
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B3 AD XRiES#MET AMPK &HRIXEk
Fig. 3 Electrophoresis of protein expression of AMPK in

hippocampal neurons of AD rats

x5 HETFHY AD XRESHMET AMPK 28N (5 =5,
n=10)
Table 5 Effect of Sijunzi Tang on AMPK content in hippocampal

neurons of AD rats(x +s,n=10)

21 51 Flht/g kg ™! AMPK/GAPDH
EH - 0.568 £0. 121
TR - 0. 675 +0.157%
WA ¥ 3.24 0.365 0. 115%

6. 48 0.389 0. 161%
12. 56 0.306 £0. 112%
XU Z 0. 000 27 0.546 +0. 165%
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