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Effects of electroacupuncture on synaptic plasticity and microglial
polarization in rats with cerebral ischemia

XU Qiong, LIU Jianhao® , WANG Tianlei, TAN Chunfeng
( Department of Acupuncture and Moxibustion, Sanya Hospital of Traditional Chinese Medicine, Sanya 572000)

[ Abstract ] Objective  To explore the effects of electroacupuncture on synaptic plasticity and microglial
polarization and detect the expression of miR-21/signal transducer and activator of transcription 3 ( STAT3) pathway in rats
with cerebral ischemia. Methods The distal end of the external carotid artery was double-ligated with a thin wire for 60
minutes to establish a rat model of focal cerebral ischemia. The neurological deficit score was used to evaluate the model

preparation. The successful model rats were divided into a model group, electroacupuncture group, and nimodipine group.
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The control group comprised rats treated by a sham operation. After 3 weeks of treatment, the cerebral infarction volume was
measured by 2,3 ,5-triphenyltetrazolium chloride staining, the synapse ultrastructure was observed by electron microscopy
and analyzed by morphometry, and the microglial polarization was assessed by immunofluorescence staining. Additionally,
the level of miR-21 in the cerebral cortex of rats in each group was measured by real-time fluorescence quantitative
polymerase chain reaction, and western blotting was used to detect the levels of Janus kinase 2 (JAK2) , p-JAK2, STAT3,
and p-STAT3 in the cerebral cortex of rats in each group. Results The neurological deficit score, cerebral infarction
volume , number of M1 microglia, and levels of miR-21, p-STAT3, and p-JAK2 were significantly higher and the number of
M2 microglia, numerical density of synapsis (N, ), volume density of synapsis (V, ), surface density of synapsis (S, ),
postsynaptic density (PSD) , synaptic curvature, and width of the synaptic cleft were significantly lower in the model group
than in the control group (P < 0.05). The neurological deficit score, cerebral infarction volume, number of M1 microglia,

and levels of miR-21, p-STAT3, and p-JAK2 were significantly lower and the number of M2 microglia, N, V , S , PSD,

synaptic curvature, and width of the synaptic cleft were significantly higher in the electroacupuncture group and nimodipine

group than in the model group (P<0.05). Conclusions

Electroacupuncture can promote synaptic remodeling and induce

microglial polarization from M1 to M2 in rats with focal cerebral ischemia.
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Figure 1 Cerebral cortex of rats
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Table 1 Score of nerve function defect after
treatment in each group

) M2 RE BRI IE A3
Groups Neurological deficit score
RF-AR L Sham operation group 0. 00+0. 00
FERIZH Model group 2.35+0. 13
HLEF2 Electroacupuncture group 1.72£0. 10*
JEFEHSE-2H Nimodipine group 1.73+0. 11

T ST AREMLL, P<0. 055 SHIRAMLL " P<0. 05,
Note. Compared with the sham group,®P < 0.05. Compared with the
model group,”P < 0.05.
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Note. A, Sham operation group. B, Model group. C,

Electroacupuncture group. D, Nimodipine group.

Figure 2 Cerebral infarction of rats in each group
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Table 2 Comparison of cerebral infarction volume of rats in each group
2151 ) AR FARL B ARG C T D JE R4,
Groups Cerebral infarction volume 3 R BRUN B JZ X 58 fl A 45 A
fEF-AR 4L Sham operation group 0. 00+0. 00 Note. A, Sham operation group. B, Model group. C,
HBUZ] Model group 65. 19+6.83" Electroacupuncture group. D, Nimodipine group.
HLEF4H Electroacupuncture group 20. 15+3. 17% . .
JE 41 Nimodipine group 19. 7423, 91 Figure 3 Synaptic ultrastructure of cerebral
0 SR TFARAMIL,*P<0. 05; SEHEIZHA L, P<0. 05, cortex of rats in each group

Note. Compared with the sham group,*P < 0.05. Compared with the
model group,”P < 0. 05.

£33 BHRMEMES AR (& £5, n=8)

Table 3 Morphological and quantitative analysis of synapses in rats of each group

2z > S P 3 s P i S
# 2 R il RfMEEE MR mEMEE AR (nm)
20 n7g N 23 BV . =] R A U5 (nm
G’E%J ﬁﬁ(g[ﬁ i jtﬁﬂﬁzi%f;i v W S, Y5 PSD Surface rate of Width of
Toups (piece/pm”) (pm*/pm?) (pm?/pm®) (nm) synaptic interface synaptic space
1 > é
1&%37'7’3 2.15+0. 18 0. 12+0. 03 0. 14£0. 02 49.57+3.06 1.25+0. 06 25.78+1.29
Sham operation group
14
o 0. 48+0. 06" 0.04+0. 01° 0.04£0. 02° 32. 18+2.29° 1. 06+0. 04* 13.57+1.18*
Model group
4
El 4l 1.29+0. 14 0. 08+0. 02* 0.07+0.03**  39.01£3. 18 1.12£0. 03* 18.70+1. 24
ectroacupuncture group
=3 4]
Je Sl 1.26+0. 15% 0. 08+0. 03 0.07+0.02%*  40.02+3. 37 1. 13+0. 05% 17. 69+1. 36*

Nimodipine group
T 5B FARAM, P<0. 055 SHIMLA ML, " P<0. 05,
Note. Compared with the sham group,®P < 0.05. Compared with the model group,”P < 0. 05.

Fd4 KARBETAME(x 5, n=8)

Table 4 Number of microglias in each rat group

M1 RN BT AE (A PR ) M2 BN BT A (A BT )
2H 5 . .
G MI type small keratinocytes M2 type small keratinocytes
roups (piece/field of vision) ( piece/field of vision)

F-AR 4L Sham operation group 52.74+7.28 150. 46+15.73
HIRIL] Model group 98. 48+10. 76" 12.06+2.71°
HLEF4H Electroacupuncture group 22.29+5. 14 50. 84+6. 22
JE B F-2H Nimodipine group 18.25+7. 10 51.49+7. 53

T ST AR, " P<0. 055 SEALLA L, " P<0. 05,
Note. Compared with the sham operation group,®P < 0.05. Compared with the model group,”P < 0.05.
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Note. A, Sham operation group. B, Model group. C, Electroacupuncture group. D, Nimodipine group.
Arrows indicate positive cells.

Figure 4 Number of microglias in the cortex of rats in each group
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x5 HAHAKRBKEZRX miR-21 STAT3 p-STAT3 JAK2 p-JAK2 KF( & +s ,n=8)
Table 5 miR-21, STAT3, p-STAT3, JAK2, and p-JAK2 levels in the cerebral cortex of rats in each group

27 Groups miR-21/U6 p-STAT3/STAT3 p-JAK2/JAK2
BFARL Sham operation group 1.06+0. 17 0.24+0. 04 0.27+0. 04
FEAIZH Model group 2.46+0. 25" 1.25+0. 18° 1.30+0. 14*
£ Electroacupuncture group 1.71£0. 19* 0. 81+0. 09* 0. 76£0. 09*
JE S H 20 Nimodipine group 1.72+0.21% 0. 77+0. 08 0. 77+0. 08

. 5T ARAMLIL,*P<0. 05; SHERLAH I, P<0. 05,

Note. Compared with the sham group,*P < 0.05. Compared with the model group,”P < 0. 05.
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Note. A, Sham operation group. B, Model group. C,

Electroacupuncture group. D, Nimodipine group.

Figure 5 STAT3, p-STAT3, JAK2 and p-Jak2

levels in the cerebral cortex of rats in each group
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