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Protective Effects of Anmeidan on Cell Structure Against Neuronal Damage in
Hippocampal CA1 Region of Sleep-deprived Rats

XIE Guang-jing, XU Bo, XIAJing, WANG Ping"
(Hubei University of Chinese Medicine, Wuhan 430065, China)

[ Abstract] Objective: To investigate the effects of Anmeidan (AMD) on neuronal structure and
neuronal marker protein expression in the hippocampal CA1 region of sleep-deprived (SD) rats. Method: Rats
were randomly divided into control group, model group, an AMD group (9.09 g-kg™*-d*), and melatonin group
(0.27 g-kg*-d™*). Rats in the control group and the model group received equal volumes of physiologicol saline.
The SD model was induced by the self-made sleep deprivation box for four weeks. Ethovision XT system
detected and analyzed the spontaneous behaviors of rats. The histomorphology of neurons in the hippocampal
CA1 region was observed by hematoxylin-eosin (HE) staining and Nissl staining, and the changes in Nissl
bodies were observed by Nissl staining. The ultrastructure of hippocampal cells was observed by transmission
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electron microscopy (TEM). Immunohistochemistry was used to detect the expression of glial fibrillary acidic
protein (GFAP), microtubule-associated protein 2 (MAP2), nestin, and neuronal nuclei (NeuN) in the CA1
region. Result: Compared with the control group, the model group showed longer distance, increased average
activity speed, cumulative duration, average body fill, and higher activity frequency (P<0.01). Besides, the
neurons in the CAL region were reduced in number with disorganized arrangement, wrinkled nuclei, deeply
stained cytoplasm, reduced Nissl bodies, swollen and deformed mitochondria, shortened cristae, and swollen
Golgi vesicles. Furthermore, the mean integral absorbance (1A) value of GFAP increased and those of MAP2,
nestin, and NeuN decreased (P<0.01). Compared with the model group, the AMD group showed shortened
distance traveled, lower average activity speed, shorter cumulative duration, decreased average body fill, and
reduced activity frequency (P<0.05, P<0.01). Moreover, the neurons in the CA1 region were relieved from
damage with increased cell number, clear nuclei and cytoplasm, increased Nissl bodies, and relieved
mitochondrial damage. The IA value of GFAP decreased and those of MAP2, nestin, and NeuN increased (P<
0.05, P<0.01). Conclusion: AMD can improve structural damage of neurons in the hippocampal CA1 region of
sleep-deprived rats, which may be achieved by decreasing GFAP expression and increasing MAP2, nestin, and

NeuN expression.
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1 REAMERITARELZEDIREHRME (X£5,n=15)
Table 1 Effect of Anmeidan (AMD) on spontaneous activity status of sleep deprived rats (x+s,n=15)
415 H /g kg™ L R F B fom B fem- s o i BRI RS s AT 1%
2SHUA 88.07+12.47 0.74%0.10 6.37+1.18 1.61+0.08
A7 2 432.58+19.41% 3.61+0.16% 51.20+2.81% 3.47+0.15%
S 9.09 187.17+25.64" 1.56+0.21% 23.13+3.75" 2.41+0.09%
MR R A 0.27 250.32+23.38" 2.09+0.30% 30.22+5.08% 2.51+0.15%

578 P4 H VP<0.05,PP<0.01; 558 5 4 H e ¥ P<0.05, % P<0.01( % 2 [F)
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Fig.1 Effect of AMD on activity frequency in sleep deprived rats
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Fig. 2 Effect of AMD on hippocampus cellular morphology of
CA1 region in sleep deprived rats (HE, x300)
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Fig. 3 Effect of AMD on Nissl staining of hippocampus CAl
region neurons in sleep deprived rats (Nissl, x300)

« 29 -



55 28 55 7 1) FEXRAFFERE Vol. 28, No. 7
202244 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2022

JI AT DL SR A | T A L TET P9 5T R | g 2R AR A I
AN A o R A N UL R B ) G A, Lk AR
i Bk AR TE | SR R U A R R R IR M K . S

R AL LA, 22 R P H 2 R Al S A AL A I 4

ZRL AR i IR AR R AR R T S RN A — U S AT L
Ui Ay 8 o FL S B A A AN 5] . LR 4

B4 ZHRAMERINFARED CALME TERMEM IR 5, x1 200,%5 000)
Fig. 4 Effect of AMD on ultrastructure of hippocampal CA1 neurons in sleep deprived rats (TEM,x1 200, x5 000)
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Fig.5 Effect of AMD on hippocampal CA1 region GFAP, MAP2, Nestin, NeuN protein expression in sleep deprived rats (IHC, x300)
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£2 RRAMERFITARIED CALK GFAP.MAP2, Nestin NeuN R 4> B 3¢ B M B2 1E (x+s,n=3)
Table 2 Effect of AMD on integral absorbance of GFAP, MAP2, Nestin, NeuN in sleep deprived rats (x+s,n=3) %
215 4t /g- kg™t GFAP MAP2 Nestin NeuN
S HA 20.87+1.62 22.34+2.10 21.64+1.78 19.68+0.37
A0 4 31.64+1.28% 13.88+1.99% 12.93+2.19% 12.64+0.38%
BT 9.09 24.66+0.68* 20.04+0.61% 19.43+0.44% 17.73+0.43"
AR R 0.27 25.69+0.27% 20.12+0.85% 18.7240.97% 16.06+0.62"
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