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Effect of Shaogan Mugua Decoction on neuroethology and regulation mechanism
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Abstract: Objective To observe the effect of Shaogan Mugua Decoction on neuroethology in rats with hemiplegia spasticity after
stroke, and to explore the regulation mechanism of brain-derived neurotrophic factor (BDNF)/tyrosine protein kinase B (TrkB)/camp
effector element binding protein (CREB) signal pathway. Methods Totally 50 SD rats were randomly divided into model group,

baclofen group, low, medium and high concentration groups of Shaogan Mugua decoction. Another 10 SD rats were taken without

Wris BEA: 2021-02-09

EEWB : WA #E TRE T RIEE S B H (B2018098 )

B—EH: w B985, L, UG, AR AEBEEE T, BF 7877 R NP8 5 A BESL I 9. Tel: 15036266734 E-mail : daylinecc@sohu.com
BIEEE: T HO982—), B, DUE, AR, FIR BN, 0 5877 M AR R A AL . E-mail : daylinecc@sohu.com



<2162 - 445 F10H 2021F108 ‘ﬁﬁ-i‘ﬁﬁi Drug Evaluation Research  Vol. 44 No. 10 October 2021

middle cerebral artery embolization, which were recorded as sham group. The baclofen group was given 0.008 g/kg baclofen by
gavage, and the low, medium and high concentration groups of Shaogan Mugua Decoction were given 0.05, 0.1 and 0.15 g/kg
Shaogan Mugua Decoction respectively, and the sham group and the model group were given the same amount of normal saline,
lasted for two weeks. Before and after intervention, Zea longa scale and modified Ashworth scale were used to evaluate
neurobehavior and muscle tension. The range of upper limb extension was measured by multi-channel physiological recorder. The
serum levels of BDNF and TrkB were detected by enzyme-linked immunosorbent assay (ELISA). Hematoxylin eosin (HE) staining
was used to observe the histopathology of ischemic penumbra brain tissues. The ultrastructure of neurons of histopathology of
ischemic penumbra brain tissues was observed under transmission electron microscope. Real time reverse transcription polymerase
chain reaction (QRT-PCR) was used to detect the expressions of BDNF, TrkB-FL, TrkB-T1 and CREB mRNA. The expressions of
BDNF, TrkB-FL, TrkB-T1, CREB and p-CREB were detected by Western blotting. Results After intervention, the scores of Zea
longa scale and modified Ashworth scale in baclofen group and three dose groups of Shaogan Mugua Decoction were improved
compared with those before intervention and model group (P < 0.05), the extents of upper limb extension were increased compared
with those before intervention and model group (P < 0.05), serum BDNF and TrkB levels were increased compared with those
before intervention and model group (P < 0.05), the pathological changes of ischemic penumbra tissues and ultrastructure of neurons
in infarcted area were improved compared with those in the model group. The expressions of BDNF, TrkB-FL mRNA and proteins,
and the level of p-CREB in the model group were lower than those in the sham operation group (P < 0.05), while those in the
baclofen group and three dose groups of Shaogan Mugua Decoction were increased compared with those in model group (P < 0.05).
The expression of TrkB-T1 mRNA and protein in the model group was higher than that in the sham group (P < 0.05), while those in
the baclofen group and three dose groups of Shaogan Mugua Decoction were decreased compared with that in the model group (P <
0.05). There was no significant difference in the expression of CREB mRNA in the ischemic penumbra tissues among the three
groups. Conclusion Shaogan Mugua Decoction can improve neurobehavior, decrease muscle tension, and increase serum BDNF and
TrkB levels in rats with hemiplegic spasticity after stroke. It is speculated that it is related to activating BDNF/TrkB/CREB pathway,
up regulating the mRNA and protein expressions of BDNF and TrkB-FL, down regulating the mRNA and protein expressions of
TkrB-T1, and increasing the level of p-CREB.
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tyrosine protein kinase B (TrkB)/camp effector element binding protein (CREB) signal pathway
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Fig. 3 Pathological changes of ischemic penumbra of rats in each group (HE staining, x 200)
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Table 3 Expressions of BDNF, TrkB-FL, Trkb-T1 and CREB mRNA in ischemic penumbra of rats in each group (x+s)

2H ME(gkgD A mRNA fiAEE AT
BDNF TrkB-FL TrkB-T1 CREB
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i) — 7 0.50+0.04" 0.48+0.05" 1.52+0.20" 0.90+0.11
GRS 0.008 9 0.79+0.09 0.74+0.09" 0.81£0.11% 0.89+0.10
ATE AR 0.05 8 0.64+0.08"*" 0.61+0.06"" 1.16+0.19"*" 0.92+0.12
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P < 0.05 vs sham group: P < 0.05 vs model group; “*P < 0.05 vs baclofen group; 4P < 0.05 vs SMD low concentration group; P < 0.05 vs

SMD middle concentration group

BDNF @) = o e e @G 32X10¢
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TKB-Tl —— ) e G = o= 3/X<]10*

CREB e e o & o = 3]0
p-CREB e —— == —— @ e )3X10*
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Fig.5 Detection of BDNF, TrkB-FL, Trkb-T1, CREB
protein expressions and p-CREB level in ischemic penumbra
of rats in each group
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F4 HEHKXREMFEETHHLR BDNF. TrkB-FL, TrkB-T1.CREB & B &£ # p-CREB 7K F (x+5)
Table4 BDNF,TrkB-FL,Trkb-T1,and CREBproteinexpressionsandp-CREBIlevelinischemicpenumbraofratsineach

group (x+s)

2H 5 HlE/(gke)  wH BDNF/B-actin

TrkB-FL/B-actin TrkB-T1/B-actin CREB/B-actin p-CREB/B-actin

BFAR — 10 1.41£0.12
Rt — 7 0.32+0.04"
mEIy 0.008 9 0.72+0.07"
ATHAR R 0.05 8 0.41+0.05™"
0.10 7 0.74+0.08""4
0.15 8 1.05+0.1174%

0.92:0.12 0.30£0.05 0.66+0.07  0.56+0.05
0.15+0.03 1.26+0.20° 0.64+0.08  0.10+0.03"
0.52+0.07" 0.71£0.11" 0.65+0.07  0.32+0.04™
0.24+0.05" 1.04£0.19™" 0.67+0.08  0.15+0.03""
0.54+0.07"4 0.73+0.12"4 0.65£0.07  0.33+0.04"4
0.84:+0.09°4%  0.60£0.09"4*  0.66+0.08  0.47+0.05""4%

5HBTRELLE :"P<0.05; SHRA L *P<0.05; 5 E AR 4 LA -2 P<0.05; 54T H AR KR A LL i AP<<0.05; 54 H AN

PR R 4P<0.05

P < 0.05 vs sham group; P < 0.05 vs model group; P < 0.05 vs baclofen group; 4P < 0.05 vs SMD low concentration group; P < 0.05 vs

SMD middle concentration group
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