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[ Abstract] Objective To investigate the effect of scalp acupuncture combined with repeated transcranial magnetic
stimulation (rTMS) on neurological function in stroke rats and its effect on the protein kinase A ( PKA)/cyclophosphine
response element binding ( CREB) protein signaling pathway. Methods Fifty rats were randomly divided into a sham
operation group, model group, scalp group, rTMS group, and combined group ( 10 rats per group). Nylon thread was not
inserted in the sham operation group. The other groups were used to prepare a model of focal stroke rats using sutures. Nine
rats in the model group, eight in the scalp group, eight in the rTMS group, and nine in the combined group were
successfully modeled. Rats in the model group and sham operation group did not receive the intervention. The scalp group
received scalp acupuncture, the rTMS group received r*TMS, and the combined group received scalp acupuncture + rTMS.
After the last intervention, neurological deficit score and Morris water maze test performance were assessed. After triphenyl
tetrazolium chloride (TTC) and hematoxylin and eosin (HE) staining, the pathological cortical changes in and around the
infarct of brain tissues were observed. The expressions of PKA, CREB protein, and phosphorylated CREB ( p-CREB)
protein were measured. Results Compared with the sham operation group, the model group, scalp group, rTMS group,
and combined group had higher neurological injury scores, longer escape latency, and shorter target quadrant stay duration
(P<0.05). Compared with the model group, the scalp group, rTMS group, and combination group showed lower
neurological injury scores, shorter escape latency, and longer target quadrant stay duration ( P<0.05). Compared with the
scalp group and the rTMS group, the combined group showed decreased neurological injury score, shortened escape
latency, and prolonged target quadrant stay duration (P<0.05). TTC staining identified white infarcts in the cerebral cortex
of the ischemic side of the model group and mild erosion. The infarct area of the cerebral cortex of the ischemic side of the
scalp acupuncture group, rTMS group, and combination group reduced and the appearance of the brain tissue improved;
the improvement effect was most obvious in the combination group. The brain tissue structure of the model group was loose
and showed liquefying necrosis in the cribriform network, with a large number of neurons disappearing and a large number
of microglia infiltrating. The brain tissue structure of the scalp acupuncture group and rTMS group showed less damage than
that of the model group, with some remaining normal neurons. However, some cytoplasm showed vacuolation and edema.
The brain tissue structure and neuron morphology of the combined group tended to be positive. Compared with the sham
operation group, the model group, scalp acupuncture group, rTMS group, and combination group showed decreased relative
expressions of PKA and p-CREB protein (P<0.05). Compared with the model group, the scalp acupuncture group, rTMS
group, and combination group showed increased relative expressions of PKA and p-CREB protein ( P<0.05); the
expression was higher in the combined group than in the scalp acupuncture group and rTMS group (P<0. 05). Conclusions
Scalp acupuncture combined with r'TMS can effectively improve neurological function in stroke rats. Its mechanism may

play a regulatory role by activating the PKA/CREB signaling pathway.
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Table 1 Comparison of neurological deficit scores ( ¥ +s, score)

2 5] Groups n P22 D RE BB AR TE > Neurological deficit score
fF-AR 4 Sham operation group 10 0. 00+0. 00
HERIZH Model group 9 2.52+0.31*
SkfH4H Scalp group 8 2.010. 20
TMS 2 rTMS group 8 2.03+0.21%
A4 Combined group 9 1. 69+0. 202

T ST ARG, P<0. 05 ; SRR AL, " P<0. 05 ; 5K EFH AL, P<0. 05; 5 TMS 2 HLE, 1 P<0. 05,
Note. Compared with sham operation group, *P<0. 05. Compared with model group, "P<0. 05. Compared with scalp group, °P<0.05. Compared with

R2 PRI S HAR R IR RN LR (& %5, 5)

Table 2 Comparison of escape latency and target quadrant stay time

TMS group, P<0. 05.

1) N TR 3 FI AR R R 5% B 1 i)
Groups Escape latency Target quadrant stay time
F A4 Sham operation group 10 26.59+3.17 45.11+3.69
FIEIZH Model group 9 49.88+4. 12° 20. 56=2. 85"
K EH4L Scalp group 8 44.30£3. 90" 28.73£2. 94
YIMS £ rTMS group 8 43.69+3. 85" 29.05+3. 07
B A 41 Combined group 9 38.21£3. 31 33.24+3, 128bed

T SIRFARALEE, P<0. 05; SEALL AL, P P<0. 055 53k EH AL HL A, © P<0. 055 5 TMS 41 H#%, 1 P<0. 05,
Note. Compared with sham operation group, *P<0.05. Compared with model group, "P<0. 05. Compared with scalp group, °P<0.05. Compared with

‘TMS group, ¢P<0. 05.
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Figure 1 General observation of cerebral infarction in each group
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Figure 2 HE staining around the infarcted cortex
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Figure 3 Expression of PKA, CREB and p-CREB proteins in brain tissue
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