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Effect of acupuncture pretreatment on nerve cell ferroptosis in ischemic stroke

GAO Ying'*, YANG Jian'?, SHI Jiangwei', XUE Jing'?, SHANG Xiaoyu'?, DUAN Hongtao'>, WANG Hairong' >
1. The First Affiliated Hospital of Tianjin University of Traditional Chinese Medicine, 2. National Clinical Research Center for
Chinese Medicine Acupuncture and Moxibustion, Tianjin 300183, China

[ ABSTRACT ] Aim To study the regulatory effect of acupuncture pretreatment on ferroptosis of nerve cells in rats
with ischemic stroke. Methods  Sixty SD rats were randomly divided into sham middle cerebral artery occlusion
(MCAO) group, MCAO group, and acupuncture+MCAO group. In the acupuncture+MCAO group, the acupuncture
points of DU26, PC6, and SP6, were selected for acupuncture pretreatment, once a day for a total of 5 days.  After pre-
treatment, MCAO or sham MCAO models were prepared. The Zausinger sextintegral method was used to score the neuro-
logical function of rats, and the infarct volume of brain tissue was calculated by TTC staining.  Electron microscopy was
used to observe the pathomorphological changes of brain tissue.  The iron content was detected by colorimetric method, the
content of malondialdehyde (MDA) and glutathione (GSH) was determined by ELISA, and the expression of glutathione
peroxidase 4 ( GPX4) was detected by immunofluorescence. Results Compared with the sham MCAO group, the
MCAO group had a decrease in neurological function scores, a significant increase in infarct volume, a decrease in the
number of mitochondria under electron microscopy, a rupture and vacuolization of the inner mitochondrial cristae, an in-
crease in the contents of iron and MDA in brain tissue, and a decrease in GSH content and GPX4 expression. ~ Compared
with the MCAO group, the acupuncture+MCAO group had an increase in neurological function scores, a decrease in infarct
volume, a large number of mitochondria under electron microscopy, a clear structure, a decrease or disordered arrangement
of some mitochondrial crest structures, a decrease in the contents of iron and MDA in brain tissue, and an increase in GSH
content and GPX4 expression. Conclusion Acupuncture pretreatment can alleviate neurological damage in rats, and

its mechanism may be related to regulating iron, GSH and MDA contents in brain tissue, and GPX4 expression, improving
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cell antioxidant capacity and inhibiting nerve cell ferroptosis.
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Figure 1. Schematic diagram of the main acupoint of the

awakening and opening acupuncture method
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x1. HEXKRMETNREITS LR
Table 1. Comparison of neurological function scores

of rats in each group

434 n LT REIT 4
i MCAO 4 20 5.00£0.00
MCAO 41 20 1.78+0.23"
£HH]+MCAO 4 20 3.27+0.00"

;a4 P<0.05, 518 MCAO 4 HE4 ;b 4 P<0.05,5 MCAO 41 L4,
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®2. BHEKRMNEFLER

Table 2. Cerebral infarction area of rats in each group

7. %
| n F A5 E THI R
it MCAO 6 0.00+0. 00
MCAO # 6 30.11£1.51°
£} 4+ MCAO 41 6 20.02:£1.20"

a2 P<0.05, 515 MCAO 41HEH ;b 2 P<0.05,5 MCAO 4 HER
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Figure 2. TTC staining results of rats in each group
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Figure 3. Pathomorphological changes of rat brain in

each group under electron microscopy

3. SEXRMALHKEA MDA & GSH 2 GPX4 Fix
Table 3. The contents of ferritin, MDA and GSH, and GPX4 expression in the brain tissues of rats in each group

Sapil n BREH/ (mg/g) MDA/ ( wmol/g) GSH/ (wmol/g) GPX4/(10D/SUM)
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EFJl+MCAO £ 8 0.74+0. 05" 4.59+0.99" 28.37+3.29" 71.02+5.92"

T :a iy P<0.05, 518 MCAO A Lb# ;b i P<0.05, 5 MCAO 4 L,

50 um
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E 4. g NERN GPX4 FKik
MRS IO, HE A 6PX4 B 6750,
Figure 4. Immunofluorescence detection of GPX4 expression
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