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Effects of transcranial direct current stimulation on the picture naming and phonemic fluency of aphasics
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[ Abstract] Objective To observe any effect of transcranial direct current stimulation (tDCS) on the speed
and accuracy of picture naming and on the phonological fluency of aphasic stroke survivors. Methods Twenty-four
stroke survivors with aphasia were randomly divided into an observation group and a control group, each of 12. In ad-
dition to language training and picture naming training, the observation group received 20 minutes of tDCS over the
left dorsolateral prefrontal cortex ( DLPFC) daily, 5 days a week for 2 weeks. The control group was given sham
stimulation. Before and after the 2 weeks of treatment, both groups were tested for picture naming and phonological
fluency. Results Significant improvement in the number of accurately pronounced high-frequency words and in re-
action time was observed in both groups, but the observation group’s average reaction time for high-frequency words
was significantly shorter than the control group’s average. The observation group’s average reaction time for low-fre-
quency words had also improved significantly. After the 2 weeks of treatment, the phonological fluency of the observa-
tion group was significantly better than before the treatment and better than that of the control group. Conclusions
tDCS applied over the left DLPFC of stroke survivors with aphasia can promote lexical retrieval and strengthen their
executive and control functioning.

[ Key words] Aphasia; Transcranial electrical stimulation; Dorsolateral prefrontal cortex; Phonemic
fluency
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High-frequency rTMS improves cognitive function by regulating synaptic plasticity in cerebral
ischemic rats
[ Hong J, Chen J, Li C, et al. Neurochem Res, 2021, 46(2) : 276-286.)

Objective The present study aimed to investigate the effects of 'TMS on astrocytic polarization during cerebral ischemic/reperfusion
injury.

Methods Three *TMS protocols were applied to primary astrocytes under normal and oxygen-glucose deprivation/reoxygenation (OGD/
R) conditions. Cell survival, proliferation, and phenotypic changes were assessed after 2-day treatment. Astrocytes culture medium (ACM)
from control, OGD/R, and OGD/R + rTMS groups were mixed with neuronal medium to culture neurons for 48 h and 7 days, in order to ex-
plore the influence on neuronal survival and synaptic plasticity. In vivo, rats were subjected to middle cerebral artery occlusion (MCAO) ,
and received posterior orbital intravenous injection of ACM collected from different groups at reperfusion, and at 3 days post reperfusion. The
apoptlosis in the ischemic penumbra, infarct volumes, and the modified Neurological Severity Score (mNSS) were evaluated at 1 week after
reperfusion, and cognitive functions were evaluated using the Morris Water Maze (MWM ) tests. Finally, the 10 Hz rTMS was directly ap-
plied to MCAO rats to verify the rTMS effects on astrocytic polarization

Results Among these three frequencies, the 10 Hz protocol exerted the greatest potential to modulate astrocytic polarization after OGD/
R injury. Classically activated and A1 markers were significantly inhibited by rTMS treatment. In OGD/R model, the concentration of pro-in-
flammatory mediator TNF-a decreased from 57.7 to 23.0 pg/mL, while anti-inflammatory mediator IL-10 increased from 99.0 to 555.1 pg/mL
in the ACM after *'TMS treatment. The ACM collected from rTMS-treated astrocytes significantly alleviated neuronal apoptosis induced by
OGD/R injury, and promoted neuronal plasticity. In MCAO rat model, the ACM collected from rTMS treatment decreased neuronal apoptosis
and infarct volumes, and improved cognitive functions. The neurotoxic astrocytes were simultaneously inhibited after rTMS treatment.

Conclusions Inhibition of neurotoxic astrocytic polarization is a potential mechanism for the effectiveness of high-frequency rTMS in

cerebral ischemic stroke.



