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Eff ects of Ditan Tongmai Decoction in 
combination with acupuncture on post-stroke 
recovery based on electroencephalogram

Účinky výtažku Ditan Tongmai v kombinaci 

s akupunkturou na rekonvalescenci po cévní 

mozkové příhodě hodnocené na základě 

elektroencefalogramu

Abstract
Aim: The aim of the study was to analyze the eff ects of Ditan Tongmai Decoction in combination 

with acupuncture on post-stroke recovery based on EEG. Methods: A total of 110 patients with 

cerebral infarction in the recovery phase treated from February 2019 to November 2021 using the 

conventional western medicine therapy, were evenly assigned into control and combination groups 

using a random number table. Control group was treated with Ditan Tongmai Decoction, while Ditan 

Tongmai Decoction in combination with acupuncture was used for combination group. The treatment 

outcomes, relative power of EEG frequency bands, EEG evaluation results, neurological function and 

endothelial function were compared. Results: The overall response rate was higher in combination 

group than that in control group (94.5 vs. 81.82%; P < 0.05). Compared with control group, combination 

group had lower relative power of β-frequency band, θ-frequency band and δ-frequency band, higher 

relative power of α-frequency band and superior EEG evaluation results 14 days after treatment (P < 

0.05). The National Institutes of Health Stroke Scale score and serum S-100 and N-terminal pro-B-type 

natriuretic peptide levels were lower in combination group than those in control group (P < 0.05). 

Compared with control group, combination group had elevated levels of nitric oxide and calcitonin 

gene-related peptide and reduced endothelin level (P < 0.05). Conclusion: Ditan Tongmai Decoction in 

combination with acupuncture used on top of the conventional western medicine therapy, is eff ective 

in post-stroke recovery after ischemic stroke, which is capable of effi  ciently improving EEG indicators 

and conducive to the recovery of neurological and endothelial functions.

Souhrn
Cíl: Cílem studie bylo analyzovat účinky výtažku Ditan Tongmai v kombinaci s akupunkturou při 

rekonvalescenci po CMP na základě EEG. Metodika: Celkem 110 pacientů ve fázi rekonvalescence po CMP, 

kteří byli léčeni od února 2019 do listopadu 2021 konvenční západní medikamentózní terapií, bylo ve 

stejném poměru náhodně zařazeno do kontrolní a kombinační skupiny. Kontrolní skupina byla léčena 

výtažkem Ditan Tongmai, zatímco v kombinační skupině byl výtažek Ditan Tongmai podáván v kombinaci 

s akupunkturou. Ve skupinách byly porovnány výsledky léčby, relativní energie frekvenčních pásem EEG, 

výsledky hodnocení EEG, neurologické a endoteliální funkce. Výsledky: V kombinační skupině bylo celkové 

procento odpovědí vyšší než v kontrolní skupině (94,5 vs. 81,82 %; p < 0,05). V porovnání s kontrolní 

skupinou měla kombinační skupina nižší relativní energii frekvenčních pásem β, θ a δ, vyšší relativní 

energii frekvenčního pásma α a lepší výsledky hodnocení EEG 14 dní po léčbě (p < 0,05). Skóre National 

Institutes of Health Stroke Scale a sérové hladiny S-100 a N-terminálního natriuretického propeptidu B 

byly v kombinační skupině nižší než v kontrolní skupině (p < 0,05). V porovnání s kontrolní skupinou byly 

u kombinační skupiny zaznamenány zvýšené hladiny oxidu dusnatého a calcitonin gene-related peptidu 

a snížené hladiny endotelinu (p < 0,05). Závěr: V kombinaci s akupunkturou je výtažek Ditan Tongmai, 

užívaný spolu s konvenční západní medikamentózní terapií, účinný při rekonvalescenci po CMP, přičemž 

efektivně zlepšuje indikátory EEG a vede k obnovení neurologických a endoteliálních funkcí. 
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Introduction
As the most complicated and crucial organ 

of the human body, the brain has about 

14 billion nerves or neuron cells therein. The 

neuronal discharge activity in the cerebral 

cortex is indispensable for advanced activi-

ties such as language, analysis, logic, cogni-

tion and thinking in human beings [1]. Brain 

function has been explored basically by vir-

tue of neuroanatomy in the past. However, 

the secret of brain function mostly lies on 

the neuronal discharge activity in the cer-

ebral cortex, so detection and analysis of 

such activity, i.e., neurological function ex-

amination, are necessary to deeply under-

stand brain function. Nevertheless, the ex-

amination is still under exploration [2]. EEG 

is the most extensively applied examination 

for monitoring brain function in clinics, and 

is able to record spontaneous and rhythmic 

electrical activity of brain cells, directly mir-

roring brain metabolism and prompting in-

formation about brain dysfunction. Hence, 

EEG is usually used to dia gnose brain dys-

function [3]. Cerebral infarction is a disease 

of cerebral cortex damage most often dia-

gnosed in middle-aged and elderly popu-

lation, which has high morbidity, disability 

and fatality rates and brings a huge burden 

and suff ering to the family of patients [4]. In 

China, increasingly more people suff er from 

cerebral infartion yearly due to the intensify-

ing aging of the population [5]. The recovery 

of patients with cerebral infarction is deter-

mined mostly based on anatomy including 

the disappearance or shrinkage of lesions in 

the past, with few objective indicators for 

neurological examination, and there are few 

studies on the evaluation of the recovery of 

cerebral infarction using EEG. 

This study aimed to assess the eff ects of 

Ditan Tongmai Decoction in combination 

with acupuncture on post-stroke recovery 

based on EEG.

Patients and methods
General information
A total of 110 patients with cerebral infarc-

tion in the recovery phase treated in our 

hospital from February 2019 to November 

2021 were evenly assigned into the control 

group and combination group using a ran-

dom number table. 

Inclusion criteria
The inclusion criteria were set as follows: 

patients who met the dia gnostic criteria in 

the Chinese Stroke Association Guidelines 

for Clinical Management of Cerebrovascular 

Disorders [6] and were defi nitely dia gnosed 

with such a disease by imaging examina-

tion, those aged below 80 years old, those 

in the recovery phase, i.e., a disease course 

of 2 weeks to 6 months, those with National 

Institutes of Health Stroke Scale (NIHSS) 

score ≤ 22 points, and those who voluntar-

ily signed the informed consent.

The exclusion criteria involved: patients 

with cerebral hemorrhage, psychiatric disor-

ders, malignant tumors of vital organs, or he-

matological or nervous system diseases.

Methods
Conventional western medicine treatment 

(oral administration with simvastatin 20 mg 

once/ day; oral administration with enteric-

coated aspirin tablet 100 mg once/ day; sup-

plemented with drugs for stabilizing blood 

pressure and glucose levels) was employed 

for both groups. On this basis, the control 

group was given Ditan Tongmai Decoc-

tion. The prescriptions were as follows: Radix 

paeoniae rubra, Pinellia ternata, Caulis bam-

busae in taeniam, Gastrodiae elata, Radix an-

gelicae sinensis, and Ligusticum chuanxiong 

(10 g of each); Arisaema cure bile, Radix cy-

athulae, Eucommia ulmoides, Taxillus chin-

ensis, Acorus tatarinowii, Concha haliotidis, 

and Poria cocos (15 g of each); Ramulus un-

cariae cum uncis (20 g); fl owers Carthami, 

Pericarpium citri reticulatae, and peach ker-

nel (6 g of each); and raw licorice root (3 g). All 

these medicinal ingredients were decocted 

in water for the oral dose in the morning and 

in the evening, with 100 mL/ dose, and for 

14 consecutive days. 

As mentioned above, Ditan Tongmai De-

coction combined with acupuncture was 

applied for the combination group on the 

basis of western medicine treatment. The 

major acupoints for acupuncture included 

Fengchi, Sishencong, Taiyang, Renzhong, 

Baihui, and Tian Sanzhen, and the auxiliary 

acupoints were Shousanli, Tongli, Sanyin-

jiao, Quchi, Yanglingquan, Kunlun and so on. 

Specifi cally, 0.5-cun fi liform needles were 

adopted for acupuncture at the Sishencong 

and Renzhong acupoints with a depth of 

0.3–0.4 cun; 2.5-cun fi liform needles were 

utilized for acupuncture at the Fengchi acu-

point with a depth of 2 cun; and 2.0-cun fi l-

iform needles were employed for acupunc-

ture at other acupoints with a depth of 

1.0–1.5 cun. The needles were kept at all acu-

points for 20 min. The acupuncture was per-

formed continuously for 14 days, once a day.

Evaluation indices 
Clinical effi  cacy was assessed according to 

the variation of NIHSS score before and after 

treatment: a decrease of no less than 91% in 

the NIHSS score and no disability after treat-

ment suggested healing, a decrease of 45–

90% in the NIHSS score and grade 1–3 disabil-

ity after treatment was considered markedly 

eff ective; a decrease of 17–44% in the NIHSS 

score and grade 1–3 disability after treatment 

was considered eff ective; and not meeting 

the above criteria indicated ineff ective. Over-

all response rate = cured rate + markedly ef-

fective rate + eff ective rate.

The relative power of EEG frequency 

bands was determined as follows: the brain 

electrical activity of patients in both groups 

was detected using a Nuocheng video 

EEG (Huanxi Medical Technology Co., Ltd., 

Guangzhou, China) before treatment and at 

14 days after treatment, with the electrode 

placed as per the international 10–20 sys-

tem, and two ear electrodes as the refer-

ence electrode. The brain electrical activ-

ity of patients was monitored in the lying 

position, awake and in quiet state for 2 h. 

EEG stable for 30 s and formed in the fre-

quency domain of 0.5–30 Hz was selected, 

which covered the -frequency band (8.0–

13.9 Hz), -frequency band (14.0–30.0 Hz), 

θ-frequency band (4.0–7.9 Hz) and -fre-

quency band (1.0–3.9 Hz). The power was 

obtained by analog-to-digital fast Fourier 

transform. The relative power was calculated 

by the following equation: relative power of 

a certain frequency band = power of this fre-

quency band /  sum of the powers of all fre-

quency bands.

The EEG evaluation results of patients in 

both groups before and after treatment 

were compared, which were classified into 

borderline state, mild abnormality, mod-

erate abnormality, and severe abnormality. 

Mild abnormality: the -rhythm is unsta-

ble, the patient has no obvious fl uctuations 

when opening the eyes, the -wave has 

a high amplitude, and the activity of Q-wave 

increases in each area; it can also be mani-

fested as an increase in the main activity area 

and considerable fl uctuation of the Q-wave 

during excessive arousal. Moderate abnor-

mality: the -rhythm disappears or becomes 

markedly asymmetrical, the Q-wave activ-

ity is diff use or paroxysmal, and high-ampli-

tude -wave appears after hyperventilation. 

Severe abnormality: the activities of - and 

Q-waves are diff use, and the -wave slows 

down or even disappears. The -wave has 
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paroxysmal activity or is accompanied by 

sharp waves or high-amplitude spike waves.

Neurological function was examined as 

follows: 5 mL of fasting venous blood was 

collected from patients in both groups be-

fore treatment and at 14 days after treatment 

and was then centrifuged, followed by col-

lection of the supernatant for detection. The 

time-resolved fluorescence immunoassay 

and immunoradiometric assay were con-

ducted to measure the levels of S-100 and N-

terminal pro-B-type natriuretic peptide (NT-

proBNP), respectively. NIHSS was adopted 

for the assessment of neurological defi cits.

The determination of endothelial func-

tion was carried out. Specifi cally, the blood 

was collected and processed as above. The 

endothelial function of patients in both 

groups, including calcitonin gene-related 

peptide (CGRP), nitric oxide (NO), and en-

dothelin (ET), was determined through the 

double antibody sandwich enzyme-linked 

immunosorbent assay.

Statistical analysis
Statistical analysis was conducted using 

SPSS 24.0 software (IBM, Armonk, NY, USA). 

Measurement data were expressed as 

mean ± standard deviation (SD) and sub-

jected to the t-test. Numerical data were ex-

pressed as rate and subjected to the 2 test. 

P < 0.05 suggested a statistically signifi cant 

diff erence.

Results
Clinical and demographic 
characteristics
In the control group, there were 29 males and 

26 females aged 50–77 years, with a mean 

age of 62.29 ± 5.25 years. The course of the 

disease was from 15 days to 5 months, with 

an average of 2.10 ± 0.26 months. The NIHSS 

score was 15.10 ± 2.37 points. Among them, 

29 cases developed lacunar cerebral infarc-

tion, and 26 cases suff ered from cerebral 

thrombosis, with 23 cases complicated by 

arterial hypertension, 20 cases complicated 

by diabetes mellitus, and 13 cases compli-

cated by hyperlipidemia. In the combina-

tion group, there were 28 males and 27 fe-

males aged 50–77 years old, with a mean 

age of 64.65 ± 5.11 years. The course of 

disease was from 15 days to 6 months, with 

an average of 2.18 ± 0.24 months. The NIHSS 

score was 14.95 ± 2.45 points. Among them, 

30 cases had lacunar cerebral infarction, 

and 25 cases developed cerebral thrombo-

sis, with 21 cases complicated by arterial hy-

pertension, 21 cases complicated by diabe-

tes mellitus, and 12 cases complicated by 

hyperlipidemia. The two groups had similar 

and comparable general data (P > 0.05).

Clinical treatment outcomes
The overall response rate of the combination 

group was signifi cantly higher than that of 

the control group (94.55 vs. 81.82%, P < 0.05) 

(Tab. 1).

Relative powers of EEG frequency 
bands
Before treatment, the two groups had sim-

ilar relative powers of all frequency bands 

(P > 0.05). The combination group had lower 

relative powers of the -frequency band, 

θ-frequency band and -frequency band 

and higher relative power of -frequency 

band than those of the control group 

14 days after treatment (P < 0.05) (Tab. 2).

EEG evaluation results
The combination group had superior EEG 

evaluation results compared to those of 

the control group 14 days after treatment 

(P < 0.05) (Tab. 3).

Neurological function
Before treatment, the two groups had sim-

ilar NIHSS scores and serum S-100 and 

NT-proBNP levels (P > 0.05). The NIHSS scores 

and serum S-100 and NT-proBNP levels were 

lower in the combination group than those 

in the control group 14 days after treatment 

(P < 0.05) (Tab. 4).

Endothelial function
Before treatment, the two groups had sim-

ilar NO, CGRP and ET levels (P > 0.05). Com-

pared with the control group, the combina-

tion group had elevated levels of NO and 

CGRP and reduced ET levels 14 days after 

treatment (P < 0.05) (Tab. 5).

Discussion
Electroencephalography is able to respond 

to the brain bio electric activity of the cere-

Tab. 1. Clinical treatment outcomes.

Group N Cured Markedly 
eff ective Eff ective Ineff ective Overall 

response rate

control; N (%) 55 11 (20.0) 23 (41.82) 11 (20.0) 10 (18.18) 45 (81.82)

combination; N (%) 55 16 (29.09) 26 (47.27) 10 (18.18) 3 (5.45) 52 (94.55)

χ2 – – – – – 4.274

P – – – – – 0.039

N – number 

Tab. 2. Relative powers of EEG frequency bands.

Group N
α-frequency band β-frequency band θ-frequency band δ-frequency band

before 
treatment

14 days after 
treatment

before 
treatment

14 days after 
treatment

before 
treatment

14 days after 
treatment

before 
treatment

14 days after 
treatment

control; mean ± SD 55 29.01 ± 4.31 27.51 ± 4.13 12.77 ± 1.52 12.34 ± 1.44 22.51 ± 4.16 23.48 ± 4.20 15.27 ± 3.02 14.88 ± 2.76

combination; mean ± SD 55 29.14 ± 4.19 33.14 ± 5.06 12.86 ± 1.49 10.29 ± 1.15 22.63 ± 4.28 19.63 ± 3.89 15.39 ± 2.94 12.51 ± 2.72

t – 0.160 6.393 0.314 8.250 0.149 4.988 0.211 4.536

P – 0.873 < 0.001 0.754 < 0.001 0.882 < 0.001 0.833 < 0.001

N – number; SD – standard deviation
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bral cortex, and EEG refers to a graphical re-

cord by magnifying the spontaneous bio-

electrical potential of the brain through 

electronic instruments on the scalp. The 

electrical activity of the brain cell mass re-

corded through electrodes can be used to 

evaluate the functional state of the cere-

bral cortex, which is mostly utilized to as-

sess the condition of patients with cerebral 

cortex damage such as disturbance of con-

sciousness. EEG has become a vital indicator 

for monitoring nerve function and function 

damage of the brain due to advantages of 

non-invasiveness and convenience [7,8]. The 

structural damage of the brain can be de-

tected by MRI, CT and other methods, but 

these methods cannot detect the changes 

in brain function, which can be made up 

by EEG. The degree of abnormalities on 

EEG has a close association with the loca-

tion of lesions and the accuracy of localiza-

tion. Inactivated brain cells in the infarcted 

area have no electrical activity, while dam-

aged ones display abnormal electrical activ-

ity, and the variations in such activity exhibit 

gradient change with the distance from le-

sions [9]. The specifi c location and scope of 

lesions cannot be directly indicated by EEG, 

but EEG can sensitively refl ect changes in 

brain function, rendering a reference for the 

Table 3. EEG evaluation results.

Group N
Before treatment 14 days after treatment

normal borderline 
state

mild 
abnormality

moderate 
abnormality

severe 
abnormality normal borderline 

state
mild 

abnormality
moderate 

abnormality
severe 

abnormality

control; 

mean ± SD
55 0 20 18 12 5 22 15 10 5 3

combination; 

mean ± SD
55 0 22 17 10 6 34 17 3 1 0

Z – 3.397 12.132

P – 0.941 0.016

N – number; SD – standard deviation

Tab. 4. Neurological function.

Group N
S-100 (μg/L) NT-proBNP (pg/mL) NIHSS (point)

before 
treatment

14 days after 
treatment

before 
treatment

14 days after 
treatment

before 
treatment

14 days after 
treatment

control; 

mean ± SD
55 1.51 ± 0.27 0.82 ± 0.21 871.64 ± 75.19 314.97 ± 35.74 15.10 ± 2.37 7.14 ± 1.02

combination; 

mean ± SD
55 1.53 ± 0.30 0.65 ± 0.16 875.91 ± 78.41 284.96 ± 25.49 14.95 ± 2.45 6.55 ± 0.81

t – 0.367 4.775 0.291 5.070 0.326 3.359

P – 0.714 < 0.001 0.772 < 0.001 0.745 0.001

N – number; NIHSS – National Institutes of Health Stroke Scale; SD – standard deviation

Tab. 5. Endothelial function.

Group N
ET (ng/L) NO (mmol/L) CGRP (ng/L)

before 
treatment

14 days after 
treatment

before 
treatment

14 days after 
treatment

before 
treatment

14 days after 
treatment

control; 

mean ± SD
55 80.38 ± 8.06 49.27 ± 6.68 63.19 ± 7.94 78.48 ± 9.95 67.06 ± 7.52 81.12 ± 8.76

combination; 

mean ± SD
55 79.88 ± 8.23 42.64 ± 6.21 62.57 ± 8.09 85.47 ± 10.45 66.81 ± 7.46 86.20 ± 9.15

t – 0.322 5.391 0.406 3.593 0.175 2.974

P – 0.748 < 0.001 0.686 < 0.001 0.861 0.004

N – number; CGRP – calcitonin gene-related peptide; ET – endothelin; NO – nitric oxide; SD – standard deviation
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assessment of the effi  cacy and prognosis of 

cerebral infarction [10].

The electrical activity of the brain is mainly 

produced in the large pyramidal cells of the 

cerebral cortex. Some scholars have pointed 

out that -activity is the major electrical ac-

tivity of the brain in cerebral infarction re-

gions, while in the case of cytotoxic edema, 

θ-activity is the major electrical activity of 

the brain [11]. Imbalanced brain cell metabo-

lism, decreased cerebral blood fl ow, and ab-

normal activity of neurons in patients with 

cerebral infarction can be sensitively de-

tected by EEG, which is a prerequisite for the 

assessment of the recovery of cerebral in-

farction by EEG [12]. Abnormal -activity is 

closely correlated with the blockage of the 

nerve conduction pathway of electrical ac-

tivity in necrotic tissues, which can denote 

the severity of cerebral infarction, and ab-

normal θ-activity can mirror the severity of 

cell edema, which is a pathological premise 

for the assessment of the recovery of cere-

bral infarction by EEG [13]. The -frequency 

band and -frequency band are fast wave 

frequency bands. The -wave has close cor-

relation with cognitive function, and its de-

crease indicates mild cognitive impairment, 

whereas the -wave is the basic waveform 

of EEG, and its decrease suggests an inhib-

ited cerebral cortex [14,15]. In this study, it 

was found that at 14 days after treatment, 

the combination group displayed lower 

relative power of the -frequency band, 

θ-frequency band and -frequency band, 

higher relative power of the -frequency 

band and superior EEG evaluation results in 

comparison with the control group, signify-

ing that Ditan Tongmai Decoction in com-

bination with acupuncture is able to eff ec-

tively improve the EEG indicators of patients 

with cerebral infarction in the recovery 

phase and is conducive to the recovery of 

brain function.

The brain is highly sensitive to ischemia 

and hypoxia, leading to neurological impair-

ment and infl ammatory reactions [16]. As to 

the treatment of cerebral infarction, conven-

tional western medicine therapy mainly fo-

cuses on thrombolysis, mechanical recanal-

ization, anticoagulation, administration of 

antiplatelets, and reduction of blood pres-

sure, hyperlipidemia, and blood glucose. As 

traditional Chinese medicine (TCM) rises in 

popularity in recent years, various TCM ther-

apies including TCM and acupuncture have 

achieved satisfactory results in the treat-

ment of cerebral infarction. The results of 

this study revealed that, on top of the con-

ventional western medicine therapy, the 

combination group displayed a higher over-

all response rate than the control group, 

and the NIHSS scores and serum S-100 and 

NT-proBNP levels were lower in the com-

bination group than those in the control 

group at 14 days after treatment, implying 

that Ditan Tongmai Decoction in combina-

tion with acupuncture is able to eff ectively 

improve the effi  cacy in patients with cere-

bral infarction in the recovery phase and im-

prove the EEG indicators and nervous func-

tion in comparison with the use of Ditan 

Tongmai Decoction only. The reason is that 

Acorus tatarinowii in Ditan Tongmai Decoc-

tion can promote blood circulation and reg-

ulate qi, and remove phlegm and induce re-

suscitation, which can cure epilepsy, phlegm 

syncope, etc. Radix angelicae sinensis and Li-

gusticum chuanxiong have the eff ect of dis-

pelling blood stasis and promoting blood 

circulation, and Panax notoginseng has the 

eff ect of dispersing blood stasis and sub-

siding swellings. Ramulus uncariae cum 

uncis acts on the liver and pericardium me-

ridians and is capable of calming the liver 

and clearing heat, as well as calming endog-

enous wind and arresting convulsion. Pinel-

lia ternata has the eff ect of removing damp-

ness to reduce phlegm, as well as dissolving 

lumps and resolving masses. The combina-

tion of various medicines exerts the func-

tion of removing blood stasis and promot-

ing blood circulation, as well as dispelling 

wind and removing obstruction in the me-

ridians [17]. In this study, acupuncture at 

such acupoints as Baihui, Sishencong, Ren-

zhong and Fengchi is able to eff ectively re-

lieve cerebral spasm, thus improving cere-

bral hemodynamic disorders. Simultaneous 

acupuncture at many acupoints can form 

a system that positively aff ects the circula-

tory system, contributing to the improve-

ment of hemodynamics, and even reversing 

the progression of cerebral infarction [18]. 

Acupuncture at related acupoints of the 

brain is also capable of modulating the per-

meability of the mitochondrial membrane 

of neuron cells and repressing the synthesis 

and production of free radicals, thereby pro-

tecting neuron cells [19]. It was discovered in 

this study that in contrast with the control 

group, the combination group had elevated 

levels of NO and CGRP and a declined ET lev-

els at 14 days after treatment, demonstrat-

ing that the combination of Ditan Tongmai 

Decoction and acupuncture can eff ectively 

improve vascular endothelial function in pa-

tients undergoing cerebral infarction recov-

ery. It is because acupuncture at the relevant 

acupoints of the brain can stimulate the an-

terior and posterior circulation of the brain, 

promote the recovery of collateral circula-

tion, and regulate the level of neurotransmit-

ters to some extent, improving blood viscos-

ity and thus protecting endothelial function 

to a certain extent [20]. Additionally, it has 

been proved by modern pharmacology that 

Ligusticum chuanxiong and peach kernel in 

Ditan Tongmai Decoction can resist plate-

let aggregation, reduce blood viscosity and 

resist thrombus formation. Acupuncture in 

combination with Ditan Tongmai Decoc-

tion can protect the endothelial function of 

patients [21].

In conclusion, Ditan Tongmai Decoction 

in combination with acupuncture, on top of 

the conventional western medicine therapy, 

is eff ective for post-stroke recovery after is-

chemic stroke, which is capable of effi  ciently 

improving EEG indicators and conducive to 

the recovery of neurological and endothe-

lial functions.

Ethical principles
The entire study was conducted in accordance with the 

Helsinki Declaration of 1975 (as revised in 2004 and 2008). 

The ethic committee approval number is “Sir Run Run 

Shaw Hospital 2022-0217” (February 4th, 2019). Written 

informed consent has been obtained from all patients.

Confl ict of interest
The authors declare they have no potential confl icts of 

interest concerning drugs, products, or services used in 

the study.

References
1. Wu D, Liu X, Gadhoumi K et al. Causal relationship be-

tween neuronal activity and cerebral hemodynamics in 

patients with ischemic stroke. J Neural Eng 2020; 17(2): 

026006. doi: 10.1088/ 1741-2552/ ab75af.

2. Ajčević M, Furlanis G, Naccarato M et al. Hyper-

acute EEG alterations predict functional and morpho-

logical outcomes in thrombolysis-treated ischemic 

stroke: a wireless EEG study. Med Biol Eng Comput 2021; 

59(1): 121–129. doi: 10.1007/ s11517-020-02280-z.

3. Cao Y, Song X, Wang L et al. Transcranial doppler 

combined with quantitative electroencephalography 

brain function monitoring for estimating the progno-

sis of patients with posterior circulation cerebral infarc-

tion. Front Neurol 2021; 12: 600985. doi: 10.3389/ fneur. 

2021.600985.

4. Elmali AD, Ekizoglu E, Ciftci I et al. Periodic electroclin-

ical seizures following an ischemic stroke revealed by 

continuous-EEG. Epilepsy Behav Rep 2021; 15: 100428. 

doi: 10.1016/ j.ebr.2021.100428.

5. Wilkinson CM, Burrell JI, Kuziek JWP et al. Predicting 

stroke severity with a 3-min recording from the Muse 

portable EEG system for rapid dia gnosis of stroke. 

Sci Rep 2020; 10(1): 18465. doi: 10.1038/ s41598-020-75

379-w.

proLékaře.cz | 30.10.2025



EFFECTS OF DITAN TONGMAI DECOCTION IN COMBINATION WITH ACUPUNCTURE ON POSTSTROKE RECOVERY

Cesk Slov Ne urol N 2022; 85/ 118(4): 306– 311 311

sis. Evid Based Complement Alternat Med 2020; 2020: 

8318792. doi: 10.1155/ 2020/ 8318792.

17. Liu R, Yu X, Zhang L et al. Computed tomography 

(CT) imaging evaluation of integrated traditional Chi-

nese medicine cooperative therapy in treating acute 

cerebral infarction: a randomized controlled trial. Med-

icine (Baltimore) 2020; 99(18): e19998. doi: 10.1097/ MD.00 

00000000019998.

18. Yan J, Dong Y, Niu L et al. Clinical eff ect of Chinese 

herbal medicine for removing blood stasis combined 

with acupuncture on sequelae of cerebral infarction. 

Am J Transl Res 2021; 13(9): 10843–10849.

19. Zhang T, Zhao J, Li X et al. Chinese Stroke Associa-

tion guidelines for clinical management of cerebro-

vascular disorders: executive summary and 2019 up-

date of clinical management of stroke rehabilitation. 

Stroke Vasc Neurol 2020; 5(3): 250–259. doi: 10.1136/ svn-

2019-000321.

20. Jia H, He J, Zhao L et al. Combination of stem cell 

therapy and acupuncture to treat ischemic stroke: a pro-

spective review. Stem Cell Res Ther 2022; 13(1): 87. doi: 

10.1186/ s13287-022-02761-y.

21. Su XT, Wang L, Ma SM et al. Mechanisms of acu-

puncture in the regulation of oxidative stress in treat-

ing ischemic stroke. Oxid Med Cell Longev 2020; 2020: 

7875396. doi: 10.1155/ 2020/ 7875396.

stroke in the emergency department. J Stroke Cerebro-

vasc Dis 2019; 28(8): 2280–2286. doi: 10.1016/ j.jstrokecer-

ebrovasdis.2019.05.019.

12. Kruse A, Suica Z, Taeymans J et al. Eff ect of brain-

-computer interface training based on non-inva-

sive electroencephalography using motor imagery on 

functional recovery after stroke – a systematic review 

and meta-analysis. BMC Neurol 2020; 20(1): 385. doi: 

10.1186/ s12883-020-01960-5.

13. Saga N, Doi A, Oda T et al. Elucidation of EEG charac-

teristics of fuzzy reasoning-based heuristic BCI and its 

application to patient with brain infarction. Front Neu-

rorobot 2021; 14: 607706. doi: 10.3389/ fnbot.2020.607

706.

14. Liu X, Pu Y, Wu D et al. Cross-frequency coupling be-

tween cerebral blood fl ow velocity and EEG in ischemic 

stroke patients with large vessel occlusion. Front Neurol 

2019; 10: 194. doi: 10.3389/ fneur.2019.00194.

15. Tian J, Liu LD, Zhou Y et al. The change index of 

quantitative electroencephalography for evaluat-

ing the prognosis of large hemispheric infarction. J In-

tegr Neurosci 2021; 20(2): 341–347. doi: 10.31083/ j.jin2002

033.

16. Zhou D, Xie L, Wang Y et al. Clinical efficacy of 

tonic traditional Chinese medicine injection on acute 

cerebral infarction: a Bayesian network meta-analy-

6. Liu L, Chen W, Zhou H et al. Chinese Stroke Association 

guidelines for clinical management of cerebrovascular 

disorders: executive summary and 2019 update of clini-

cal management of ischaemic cerebrovascular diseases. 

Stroke Vasc Neurol 2020; 5(2): 159–176. doi: 10.1136/ svn-

2020-000378.

7. Saga N, Doi A, Oda T et al. Elucidation of EEG charac-

teristics of fuzzy reasoning-based heuristic BCI and its 

application to patient with brain infarction. Front Neu-

rorobot 2021; 14: 607706. doi: 10.3389/ fnbot.2020.607

706.

8. Manganotti P, Furlanis G, Ajčević M et al. CT perfusion 

and EEG patterns in patients with acute isolated aphasia 

in seizure-related stroke mimics. Seizure 2019; 71: 110–

115. doi: 10.1016/ j.seizure.2019.07.005.

9. Erani F, Zolotova N, Vanderschelden B et al. Electroen-

cephalography might improve dia gnosis of acute stroke 

and large vessel occlusion. Stroke 2020; 51(11): 3361–

3365. doi: 10.1161/ STROKEAHA.120.030150.

10. Ajčević M, Furlanis G, Miladinović A et al. Early EEG al-

terations correlate with CTP hypoperfused volumes and 

neurological defi cit: a wireless EEG study in hyper-acute 

ischemic stroke. Ann Biomed Eng 2021; 49(9): 2150–2158. 

doi: 10.1007/ s10439-021-02735-w.

11. Shreve L, Kaur A, Vo C et al. Electroencephalography 

measures are useful for identifying large acute ischemic 

Vzdělávací internetové stránky o demencích
 Vážené a milé kolegyně a kolegové,

v roce 2021 skončil 3letý evropský grant Innovation for Dementia in the Danube Region (INDEED), jehož účelem bylo vyvinout 

elektronickou platformu ke vzdělávání o demencích. Je určena pro organizátory aktivit, instituce a fi rmy zabývající se kognitivními 

poruchami a demencemi. Podařilo se vytvořit rozsáhlé internetové stránky. Je možné je používat jakkoli zdarma po registraci, takže 

např. pro různé výukové účely.

Existují v 5 jazycích vč. slovenštiny a angličtiny. Budeme rádi, když je budete využívat nebo poskytovat dalším nebo informovat 

o nich kohokoli, pro koho by mohly mít užitek.
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