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[Abstract] Objective: To investigate the effect and mechanism of modified Shuyuwan (SYW) on
hippocampal myelin sheath injury in vascular dementia (VD) model rats. Method: Sixty male SD rats of SPF
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grade were randomly divided into sham operation group, model group, and high- , medium- and low-dose
modified SYW groups, with 12 rats in each group. The VD model was induced by bilateral carotid artery ligation
in rats of the groups except for those of the sham operation group. After modeling, rats were screened by the
water maze test, followed by drug treatment by gavage. Specifically, rats in the modified SYW groups were
treated with modified SYW at 10, 5, 2.5 g-kg'-d", accordingly, and those in other groups were administered
with the same amount of normal saline. After intragastric administration for 28 days, the spatial learning and
memory abilities of rats were detected by the water maze test. The hippocampal neuron structure was observed by
hematoxylin-eosin (HE) staining. The content of hippocampal tumor necrosis factor (TNF) -«, interleukin-6
(IL-6) , and glutamate (Glu) was observed by biochemical detection. The hippocampal expression of myelin
basic protein (MBP) , astrocyte activation marker glial fibrillary acidic protein (GFAP) , and connexin 43
(Cx43) was detected by immunofluorescence detection. The myelin sheath structure in the hippocampus was
observed by the electron microscope. The « -amino-3-hydroxy-5-methyl-4-isoxazole-propionic acid receptor
(AMPAR) and Cx43 protein expression was detected by Western blot. Result: Compared with the sham
operation group, the model group showed prolonged escape latency (P<0.01), decreased times of crossing the
original platform and percentage of target quadrant detention time (P<0.01), disordered neuron structure in the
hippocampal CA1 region, loose myelin sheath lamella with blurry edge, up-regulated expression levels of TNF-«, IL-6,
and Glu in the hippocampal CA1 region, especially Glu (P<0.01), reduced expression of AMPAR (P<0.01),
increased protein expression of p-AMPAR and Cx43 (P<0.01) , significantly dwindled protein expression of
MBP in the myelin sheath, and enhanced fluorescence co-labeled by GFAP and Cx43. Compared with the model
group, the modified SYW groups showed shortened escape latency (P<0.05) , increased times of crossing the
original platform and percentage of target quadrant detention time (P<0.05) , closely arranged hippocampal
neuron structure, denser myelin sheath lamella with clear edge, down-regulated expression levels of TNF-«,
IL-6, and Glu in the hippocampal CA1 region, especially Glu (P<0.01) , up-regulated AMPAR (P<0.01) ,
reduced protein expression of p-AMPAR and Cx43, especially in the high-dose group (P<0.01), significantly
elevated protein expression of MBP in the myelin sheath, and weakened fluorescence co-labeled by GFAP and
Cx43, especially in the high-dose group. Conclusion: Modified SYW can improve the learning and memory
abilities of VD rats, and the mechanism may be related to the inhibition of Cx43 expression, reduction of the
release of Glu, inhibition of AMPAR-mediated inflammatory response to reduce the production of astrocyte
marker GFAP, and promotion of the expression of MBP protein to alleviate myelin injury.
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Table 1 Effect of modified Shuyuwan on escape latency, times of crossing platform and retention time in target quadrant of VD rats (x+s,

n=12)
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Fig. 1 Effect of modified Shuyuwan on neuron structure in hippocampal CA1 of VD rats (HE, x200)
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Table 2 Effect of modified Shuyuwan on TNF-a,IL-6,Glu in hippocampal CA1 of VD rats (x+s,n=6)

21 5 il /g ke TNF-a/ng- g’ IL-6/pg- g Glu/pmol- g
BFARH 265.23+57.54 559.57+61.74 2.20+0.36
R 2 845.76+175.51" 958.10+128.46" 5.76+0.29”
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Fig. 2 Effect of modified Shuyuwan on myelin structure in hippocampal CA1 of VD rats (TEM, x11 000)
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B3 MAEHRAN VD ARIED CAIR MBPRRRIEHMFM (LG, x200)
Fig. 3 Effect of modified Shuyuwan on MBP immunofluorescence staining in hippocampal of VD rats (IF,x200)
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Fig. 4 Effect of modified Shuyuwan on GFAP,Cx43 immunofluorescence staining in hippocampal of VD rats (IF,x200)
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3 MEEFHFAX VD KRED CALKR AMPAR.p-AMPAR.Cx43 & B3t RiXKFHFENE (i+s,n=6)
Table 3 Effect of modified Shuyuwan on AMPAR,p-AMPAR, Cx43 protein expression level in hippocampal CA1 of VD rats (x+s,n=6)

21 5 Fl /g kg AMPAR/GAPDH p-AMPAR/GAPDH Cx43/GAPDH
BFARH 1.00+0.04 1.00+0.02 1.00+0.04
I 0.29+0.01> 3.20+0.06 2.54+0.11%
o LA v e A 10 0.83+0.02" 1.49+0.04" 1.27+0.06"
o 5 LA v ) A 5 0.64+0.01" 2.05+0.03" 1.61+0.06"
IR 2 L 26 ¥ e 41 2.5 0.44+0.03" 2.87+0.03 2.24+0.07

AMPAR SENEEE s SIS S s 08 kDa
p-AMPAR e MR e S SR 99 kD2

oy | - S — -0
oaron | D D D A -
A B C D E

E5 XARiED3CA1X AMPAR.p-AMPAR.Cx43 & 5Bk
Fig. 5 Electrophoresis of AMPAR, p-AMPAR, Cx43 in
hippocampal CA1 of rats
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