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Abstract: Objective: To observe the clinical efficacy of Si-Miao-Yong-An decoction (SMYAD) in the treatment of 

post-stroke epilepsy. Methods: 112 patients with post-stroke epilepsy were randomly assigned to either the control or the 

treatment group (56 subjects in each group). Patients in the control group received oral levetiracetam (LEV) combined with other 

conventional Western medicine treatment (s), while the treatment group received SMYAD only. Outcome measures were the 

duration for seizure remission, remission rates at one year, changes in electroencephalogram (EEG), scores of National Institutes 

of Health Stroke Scale (NIHSS), and adverse events in the two groups. Results: The numbers of patients who completed 

treatment were 41 and 55 in the LEV group and SMYAD group, respectively (P<0.01). After 12 months of treatment, epilepsy 

was controlled in 35 patients in LEV group and 47 in SMYAD group (P=0.990). Seizure remission was achieved in 15.1 days in 

LEV group and 8.7 days in SMYAD group (P<0.01). Relapse of epilepsy was observed in 19 cases in the LEV group and 11 in 

SMYAD group (P<0.01). Abnormal EEG patterns persisted in 32 patients in LEV group and 29 patients in SMYAD group 

(P<0.01). The NIHSS score decreased from 12.2 to 9.4 in LEV group, and from 12.5 to 5.8 in SMYAD group (P<0.01). Adverse 

effects of treatment were observed in 28 cases in LEV group and 6 patients in SMYAD group (P<0.01). The most common 

adverse events reported were rash, fatigue, somnolence, headache, and dizziness in LEV group, and diarrhea in SMYAD group. 

Adverse effects caused withdrawal of 8 patients from LEV group but none from SMYAD group (P<0.01). Conclusion: SMYAD 

is an effective and well tolerated remedy for post-stroke epilepsy. Further large scale randomized controlled trials are needed to 

establish the efficacy and tolerability. 
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1. Introduction 

Cerebrovascular disease including stroke is the leading 

cause of symptomatic epilepsy in elderly accounting for 11% 

of new onset epilepsy, 22% of incident status epilepticus, and 

30% of acute symptomatic seizures [1-4]. Numerous clinical 

studies have shown higher incidence of post-stroke epilepsy in 

hemorrhagic stroke as compared to ischemic stroke with 

cortical hemorrhage being an independent and most important 

predictor of epilepsy [5-9]. Intracranial hemorrhage leads to 

iron deposition in brain tissue and may become an important 

factor resulting in epilepsy. Experimental studies 

demonstrated that injection of iron into brain tissue induced 

release of glutamic and aspartic acids into extracellular space 

and caused spontaneous epileptiform of electroencephalogram 

(EEG) and chronic spontaneous recurrent seizures or epilepsy 
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in animal models [10-13]. Even though ischemic stroke occurs 

secondary to vascular occlusive disease with no hemorrhage, 

it is associated with excessive iron accumulation in the infarct 

area due to multiple mechanisms including infiltration by 

peripheral blood monocytes and macrophages and increased 

heme synthesis by neuroglial cells [14-16]. 

Free iron generates reactive oxygen species (ROS) in 

aqueous solutions or biologic fluids and induces 

inflammation by activating nuclear factor kappa B (NF-κB) 

and toll-like receptor 4 (TLR-4) [17-19]. Oxidative injury 

and neuroinflammation are being increasingly recognized as 

an important factor in epileptogenesis. Pro-inflammatory 

cytokines such as interleukin-1β (IL-1β) can promote 

neuronal excitability and induce seizures [20, 21]. 

Considering the plethora of evidence supporting a strong 

association between iron and development of post-stroke 

epilepsy, attenuating oxidant stress and inflammatory 

response by removing excessive iron from the brain may 

reduce the occurrence of post-stroke epilepsy. Current 

mainstay of post-stroke epilepsy treatment is with 

anti-epileptic drugs (AED). However, AED’s only provide 

symptomatic therapy with no effect on epileptogenesis in 

stroke patients [22-28]. Levetiracetam (LEV) is one of the 

widely used and well tolerated AED but has no 

antiepileptogenic effect and no effect on removing iron in the 

stroke bed [27]. Due to the neurotoxicity of free iron, 

deferoxamine (DFO), an iron chelator, was used to chelate 

and clear free iron from the brain for patients with 

hemorrhagic stroke [29]. However, effect of DFO on the 

incidence of post-stroke seizures or post-stroke epilepsy are 

unclear. 

We have used Si-Miao-Yong-An decoction (SMYAD) to 

treat patients with stroke for more than 20 years and found it 

could improve the clinical recovery of neurological functions 

and prevent recurrence of stroke [30-32]. We recently 

observed that administration of SMYAD resulted in 

seizure-control in 35 patients with post-stroke epilepsy [33]. 

SMYAD is composed of four herbs, also named as four 

powerful herbs decoction (FPHD). SMYAD has been used to 

treat arteritis and arterial blockage in extremities for more than 

one hundred years in traditional Chinese medicine (TCM) [30]. 

It is now widely used in the treatment of ischemic heart 

disease resulting from coronary atherosclerosis and ischemic 

stroke due to atheromatous plaque formation in carotid artery 

[34-36]. Recent experimental studies found it can alleviate 

oxidative stress and inflammatory response by inhibiting 

NF-κB expression in endothelium of artery, and by decreasing 

the levels of malondialdehyde (MDA), interleukin-1β (IL-1β), 

tumor necrosis factor-α (TNF-α) and monocyte 

chemoattractant protein-1 (MCP-1) in serum in the animal 

model of atherosclerosis [37, 38]. More recently, we found 

that SMYAD could decrease iron content in rat the brain after 

ICH in animal models [39]. Based on these findings, we 

designed this study to evaluate the effects of SMYAD on 

reducing post-stroke epilepsy in patients compared to LEV 

controls. 

2. Subjects and Methods 

2.1. Study Population 

From January 2012 to October 2019, we recruited 112 

patients with post-stroke epilepsy at the Affiliated Hospital of 

Hunan Academy of traditional Chinese Medicine (TCM) and 

the Shuangteng Rehabilitation Hospital of TCM in Hunan 

Province, China. The diagnosis of stroke and its sub-types, i.e., 

intracerebral hemorrhage (ICH), subarachnoid hemorrhage 

(SAH), or cerebral infarction (CBI), were based on the clinical 

signs and computerized tomography (CT) scan or magnetic 

resonance imaging (MRI) of the head according to the 

guidelines from the American Heart Association /American 

Stroke Association [40, 41]. Post-stroke epilepsy was 

diagnosed from medical records written by medical staff at the 

study hospitals or from reliable descriptions provided by 

family members who witnessed the occurrence of seizures. In 

this study, post-stroke seizures were defined as single or 

multiple convulsive episodes after stroke, and distinguished as 

early (occurring within 14 days after stroke onset) or late 

(occurring 14 days after stroke onset) seizures according to the 

literature [4, 26], and classified as focal generalized seizures 

according to the criteria of Commission on Classification and 

Terminology of the International League Against Epilepsy 

[42]. Post stroke epilepsy was defined as recurrent seizures 

following stroke. All patients enrolled in this study were 

diagnosed as post-stroke epilepsy with confirmed records of 

recurrent seizures after stroke onset. Patients with history of 

epilepsy before stroke were excluded from the study. 

The research protocol was approved by the Institutional 

Ethics Committees of Hunan Academy of TCM and 

Shuangteng Rehabilitation Hospital of TCM. The patients 

enrolled in this study or one of their family members, in case 

of memory impairment of the objects, were provided with and 

signed the informed consent. The patients or the family 

member were made aware of the treatment plans. 

2.2. Study Design 

Patients were randomly and equally divided into SMYAD 

or LEV groups following the randomization scheme (see 

Table 1 for details). Treatment was started on the first day 

when the patient was enrolled in the study and continued for 

12 months. No other AEDs were allowed during the study 

period. If any other AED was added, the patient was counted 

as non-responder and was dropped from the study. 

2.2.1. LEV Treatment 

LEV (Shenghuaxi Pharmaco Co. Ltd., Chongqing, China) 

was given orally at starting dose of 500 mg twice daily (1000 

mg/day) for the first 20 days. If no effective signs were seen, 

the dose was increased to 1000 mg twice daily (2000 mg/day) 

from day 21 and continued to the end of observation. A 

gradual dose reduction of 500 mg per week was applied after 

the end of one-year clinical observation. LEV was replaced by 

other AEDs for patients whose epilepsy was not controlled 

during the study period. 
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2.2.2. SMYAD Treatment 

The original formulation of SMYAD contains Jin-yin-hua 

(Honeysuckle flower) 30 grams (g), Xuan-shen 

(Scrophularia root) 30g, Dang-gui (Chinese angelica root) 

15g, and Gan-cao (Licorice root) 10g. We added Gou-qi-zi 

(Wolfberry fruit) 15g, Bai-mao-gen (Cogongrass rhizome) 

15g, Che-qian-zi (Plantain seed) 10g, Tian-ma (Gastrodia 

tuber) 10g, and Ju-hua (Chrysanthemum flower) 10g. This is 

a dosage for 2 days for an adult patient. Changes to this 

formulation of the decoction are made according to 

symptoms by adding or removing one or more herbs. For 

example, Yuan-zhi (Polygala root) 5g and Suan-zao-ren 

(Wild jujube seed) 15g were added for patients with 

cognitive impairment; Yuan-zhi (Polygala root) 5g and 

Shi-chang-pu (Grassleaved sweetflag rhizome) 10g were 

added for those with aphasia; Ban-xia (Pinellia tuber) 6g, 

Zhu-ru (Bamboo shavings) 15g, Chen-pi (Tangerine peel) 

10g, and Dan-nan-xing (Arisaema cum bile) 5g were added 

for those with phlegm in the body; Ren-shen (Ginseng) 10 

grams and Huang-qi (Astragalus root) 20g were added for 

those with Qi deficiency; and Ge-gen (Pueraria root) 10g, 

Fu-ling (Poria) 10g, and Bai-zhu (White Atractylodes 

rhizome) 6g were added and Xuan-shen (Scrophularia root) 

was removed for patients with diarrhea. All these herbs were 

boiled in 800ml tap water for about 40 minutes to get about 

400ml of decoction at the first time, and the cooked herbs 

was boiled again in 600ml water to get the second decoction 

of approximately 400ml. The first and second decoctions 

were mixed, and patients took it twice daily (in the morning 

and evening) for 2 days with 200ml decoction each time. 

Thus, each preparation (dose) of decoction lasted for 2 days. 

Fifteen such doses were prepared each month, the total 

period of treatment being 12 months. 

Both LEV and raw herbs in SMYAD were provided to 

patients by the pharmacies in Hunan Academy of TCM or in 

Shuangteng Rehabilitation Hospital of TCM according to 

assigned randomized numbers. 

2.3. EEG Assessment 

All patients were examined using a digital EEG System 

(NCC Medical Co., Ltd, Shanghai, China) at the beginning 

and end of the study for epileptiform discharges. Presence of 

epileptiform discharges were considered as an important 

ancillary data in the diagnosis and management of epilepsy 

but not as a diagnostic criterion with epilepsy being a clinical 

diagnosis. 

2.4. Data Collection 

Demographics, general physical exam, neurological exam, 

epilepsy history, seizure frequency, neuroimaging, EEG and 

laboratory data were collected and recorded at the time of 

enrollment and at the end of the study. Data were stored at the 

Medical Records Center at the Hunan Academy of TCM or at 

Shuangteng Rehabilitation Hospital of TCM and are available 

upon request. Once the treatment was started, data on seizures 

frequency and neurological functions at the end of each month 

were collected by a physician and a duty nurse from the 

research group. Seizure frequency and status were recorded 

using “Seizure Diaries” by patients or caregivers with date, 

time, and duration of seizures. Disability from stroke was 

assessed with the National Institute of Health Stroke Scale 

(NIHSS). 

2.5. Criteria for Clinical Efficacy of the Treatment 

2.5.1. The Efficacy of Treatment 

The clinical efficacy of the treatment for epilepsy was set as 

controlled, uncontrolled, and relapse according to published 

literature [22-27]. Controlled: no more seizures occurred from 

8 weeks after the treatment to the end of observation. 

Uncontrolled: one or more seizures still occurred after 8 

weeks of treatment. Relapse: epilepsy was controlled during 

the 12-month treatment, but it reoccurred during the following 

6-month observation after treatment. 

2.5.2. Adverse Events 

Occurrence of unexpected symptoms during the treatment 

such as rash, diarrhea, headache, that could not be ascribed to 

any other causes, was defined as adverse events. 

2.5.3. EEG Changes 

Disappearance of epileptic waves from the EEG after 

treatment was regarded as improved EEG or normal EEG. 

2.6. Statistical Analysis 

Data were summarized as mean±SD, and comparisons 

between the two groups were made using the unpaired t-test. 

Rank sum test was used for gradational data. Chi-square (χ
2
) 

test was used for counting data. The differences between 

the groups were considered statistically significant at 

P<0.05. 

3. Results 

3.1. General Information on Patients 

Total 112 patients were randomly divided to LEV and 

SMYAD groups (56 in each group). The average age was 

64.5 year in LEV group (the youngest was 27 years, and the 

oldest was 86), and was 64.6 in SMYAD group (the youngest 

was 26 years, and the oldest was 87). There were 32 male and 

24 female subjects in LEV group, and 31 male and 25 female 

subjects in SMYAD group. The course length of epilepsy 

(from the recurrence of seizures after stroke to the 

enrollment of this study) was 5.5 months (1-20-month range) 

in LEV group and 5.3 months (1-17 month) in SMYAD 

group. The severity of stroke in all patients was assessed 

using the NIH Stroke Scale (NIHSS). These scores were 

between 5 and 21 for the mildest and most severe stroke 

experienced by subjects. The age, gender, course length of 

epilepsy, subtypes of stroke, kinds of epilepsy, NIHSS 

scores, and abnormal ECG of patients were shown in Table 1, 

and no differences were found between the two groups (All 

P > 0.05). 
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Table 1. The age, gender, subtype of diseases, NIHSS, EEG, and treatment 

completion of patients. 

Group LEV SMYAD P Value 

Cases 56 56  

Age (Year) 64.5±11.9 64.6±13.6a 0.971 

Gender (M/F) 32/24 31/25a 0.849 

The course length of epilepsy (Month) 5.5±1.6 5.3±1.7a 0.877 

Subtype of Stroke：ICH 34 32a 0.701 

SAH 5 5a 1.000 

CBI 17 19a 0.686 

Type of epilepsy：Focal 31 30a 0.850 

Generalized 25 26a 0.850 

NIHSS (before treatment) 12.2±3.4 12.5±3.5a 0.660 

Abnormal EEG 50 49a 0.768 

Cases Completing Treatment 41 55b 0.000 

Withdrawal due to Economic Reason 4 0b 0.042 

Withdrawal due to Adverse effects 8 0b 0.006 

Death 3 1a 0.309 

Suicide 2 0a 0.154 

Sever Pneumonia 1 1a 1.000 

Note: a: P>0.05, b: P<0.05 (t or χ2 tests，compared with LEV group). 

3.2. The number of Patients Completing Treatment 

Of the patients enrolled (56 in each group), 41 patients from 

LEV group and 55 cases from SMYAD group completed the 

therapeutic course (P<0.001). As shown in Table 1, some 

subjects withdrew from the treatment due to a variety of reasons. 

Economic reasons- 5 individuals withdrew from LEV group due 

to higher cost of LEV treatment compared to none from SMYAD 

group (P<0.05); Adverse events during treatment- 8 patients 

from LEV group discontinued treatments due to side effects 

compared to none in SMYAD (P<0.05); Death- 3 patients in 

LEV group (2 suicides, 1 lung infection) and 1 patient in 

SMYAD group (lung infection) died during the study period (P > 

0.05). These data showed that more patients in SMYAD group 

completed the treatment than in LEV group indicating that 

SMYAD was better tolerated than LEV. 

3.3. Epilepsy Control 

Table 2 shows that 35 of 41 cases (35/41) in LEV group and 

47 of 55 cases (47/55) in SMYAD group got their epilepsy 

controlled during the one-year treatment period. Thus, control 

of epilepsy was achieved in 85.36% of cases in LEV group, 

and 85.45% in SMYAD group (P > 0.05) indicating a 

comparable effect of the two treatment plans. The time for 

onset of epilepsy control by treatment was 8.7 days in 

SMYAD group and 15.1 days in LEV group (P<0.01). During 

the following 6-month observation post-treatment, relapse of 

epilepsy occurred in 19 (19/38) patients in LEV group and 11 

(11/51) in SMYAD group. These findings indicate a lower rate 

of relapse in SMYAD group compared to LEV group (21.3% 

versus 50.0%, P<0.01). These data showed beneficial effects 

of SMYAD on controlling post-stroke epilepsy and reducing 

its relapse. 

Table 2. The effects of SMYAD on controlling seizures and improving EEG and NIHSS score. 

Group LEV SMYAD P Value 

Course Completed (n) 41 55b 0.000 

Epilepsy Controlled (n) 35 47a 0.990 

Onset Time of Seizures Controlled (day)* 15.1±5.5 8.7±4.1b 0.000 

EEG (n): Before Treatment (Abnormal/Total) 50/56 49/56a 0.768 

After Treatment (Abnormal/Completed) 32/41 29/55b 0.011 

NIHSS Score: Before Treatment 12.2±3.4 12.5±3.5a 0.660 

After Treatment 9.4±3.7 5.8±3.5 b 0.000 

Seizures Relapse (n) 19 11b 0.008 

Note: a: P>0.05, b: P<0.05 (t test or χ2 test，compared with LEV group). 

* Only the data from cases with seizures controlled were analyzed. 

3.4. Improvement in EEG Patterns 

As shown in Table 2, abnormal EEG patterns persisted in 32 

patients in LEV group from 41 completed cases, and in 29 

patients in SMYAD group from 55 completed cases. These 

data indicate normalization of EEG in more patients from 

SMYAD group compared to LEV group (P<0.05). 

3.5. Improvement in NIHSS Score 

As shown in Table 2, the NIHSS score in SMYAD group 

decreased from 12.5 to 5.8, while that in LEV group decreased 

from 12.2 to 9.4 after one-year treatment. The difference 

between the groups was significant (P<0.01). These results 

support our previous findings that SMYAD is beneficial for 

the recovery of neurological function in stroke patients 

[29-31]. 

3.6. Adverse Events 

As shown in Tables 1 and 3, 28 patients in LEV group and 6 

patients in SMYAD group suffered from advents events of 

treatments (P<0.05). The number of subjects who withdrew 

from the study due to severe symptoms was 8 and none in 

LEV and SMYAD groups, respectively (P<0.01). The 

symptoms of advents events mostly were rash, fatigue, 

somnolence, headache, dizziness in LEV group, and diarrhea 

in SMYAD group (Table 3). Most of these symptoms could be 

ameliorated with suitable medications. For example, the 

headache observed in LEV group could be relieved by 

ibuprofen, and diarrhea in SMYAD group was easily 

moderated by excluding Xuan-shen (Scrophularia root) and 

adding Ge-gen (Pueraria root), Fu-ling (Poria), and Bai-zhu 

(White Atractylodes rhizome). Some stroke patients 

experienced constipation and SMYAD treatment improved 
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their bowel movement (data not shown). However, some 

adverse symptoms of LEV such as rash or dizziness of could 

not be moderated by other related medications and needed to 

stop the treatment. Persistence of these conditions caused 

repeated interruption of treatment and resulted in termination 

of treatment. Therefore, the long-term use of SMYAD is safer 

for patients with post-stroke epilepsy. Another severe adverse 

effect was suicide in LEV group as shown in Table 1. 

Although the comparison of suicide number between the 

groups showed in Table 1 had no statistical significance (P > 

0.05), there was no suicide case observed in SMYAD group. 

This may be due to the better effects of SMYAD on improving 

neurological functions. 

Table 3. The Adverse Events of Treatment with LEV and SMYAD. 

Group LEV SMYAD P Value 

Total Cases Enrolled (n) 56 56  

Cases Having Symptoms of Adverse 

Events (n) 
28 6b 0.000 

Symptoms of Adverse Events: Rash (n) 7 0b 0.006 

Fatigue (n) 6 0b 0.012 

Somnolence (n) 6 0b 0.012 

Headache (n) 5 0b 0.022 

Dizziness (n) 4 0b 0.042 

Diarrhea (n) 0 6b 0.012 

Note: a: P > 0.05, b: P<0.05 (χ2 test, compared with LEV group). 

4. Discussion 

The above data show that SMYAD had comparable effect 

on controlling post-stroke epilepsy as LEV but was superior to 

LEV in quickening the time of epilepsy control, improving 

EEG patterns, decreasing NIHSS score and the relapse rate of 

epilepsy. Additionally, treatment using SMYAD caused fewer 

symptoms of adverse events than LEV. Published evidence 

shows that LEV has better therapeutic and neuroprotective 

effects on all forms of epilepsy with fewer adverse effects than 

other anti-epileptic drugs [27]. However, the price of LEV 

was relatively high for some patients. The daily cost of LEV 

was about 39% higher than the cost of SMYAD to our patients 

with post-stroke epilepsy. Long-term use of LEV was an 

economic burden to some patients and their families. This 

resulted in discontinuation of LEV treatment due to some 

patients switching to other low-cost anti-epileptic drugs or to 

SMYAD. Therefore, SMYAD was more accessible and 

acceptable to patients. As to the effects of SMYAD on 

improving EEG and reducing the relapse rate of epilepsy, it 

might be related to the role of SMYAD in decreasing iron 

content in the brain. Our recent studies found that SMYAD 

could remarkably reduce heme and iron levels in rat brain in 

animal ICH models [39]. However, more evidence will be 

needed to advance this idea. 

According to the principles of TCM, the therapeutic 

methods for epilepsy include tranquillizing, cooling heat, 

dissolving phlegm, and removing blood clots by different 

factors that induce epilepsy. Post-stroke epilepsy results from 

either hemorrhagic or ischemic brain injury which are 

regarded as blood stasis in the brain, and blood stasis can 

further cause excessive heat in the tissue. Therefore, lowering 

heat and removing blood clots become important components 

of TCM therapy for post-stroke epilepsy. The herbs in 

SMYAD such as Jin-yin-hua (Honeysuckle flower), 

Xuan-shen (Scrophularia root), and Dang-gui (Chinese 

angelica root) are considered to have very important effects on 

cooling heat and removing blood stasis. It is therefore 

considered beneficial for treating post-stroke epilepsy [33]. 

Clinically, post-stroke seizures are classified as early 

seizures (within 14 days of stroke) and late seizures (after 14 

days of stroke). Post-stroke epilepsy induced by late seizures 

was found to be more frequent than that induced by early 

seizures [1]. Early seizures may be caused by an abnormal 

discharge of local neurons due to the increased excitatory 

amino acids such as glutamic acid in the brain, and the late 

seizures are caused by gliosis and meningeal scar [1]. 

Experimental studies found that epilepsy after stroke was 

related to the increased iron ions or heme content in the brain, 

because direct injection of iron ions (such as in the form of 

ferric chloride) or heme into the brain of rats can cause 

seizures and long-term EEG abnormalities [13]. Iron ions 

mediate oxidation-reduction reactions in cell fluids and 

intercellular solutions, produce oxygen free radicals, cause 

oxidative damage to cell membrane and lead to release of 

glutamate and aspartic acid in cells. These changes in the 

brain could directly induce epilepsy and abnormal EEG. In 

addition, iron ions can also induce inflammatory reaction in 

brain tissue and increase the expression of inflammatory 

cytokines such as IL-1 β, IL-6, and TNF-α [18, 19]. The 

increased expression of inflammatory cytokines in the brain 

can also cause membrane damage and leakage of excitatory 

amino acid, leading to continuously firing neurons, seizure 

induction and abnormal EEG [20]. Therefore, increased iron 

in the brain is an important factor for epilepsy after stroke. 

Studies in animal models show accumulated residual iron in 

the brain tissue after cerebral hemorrhage [17]. As to 

ischemic stroke, peripheral mononuclear phagocytes rapidly 

enter the injured site, and then stay in the brain for a long 

time after stroke. These phagocytes carry large amounts of 

iron ions which add to the oxidative damage and chronic 

inflammation in the brain tissue. In addition, increased heme 

synthesis in brain cells to resist ischemic hypoxia at the early 

stage of cerebral ischemia, is also a resource of iron ions in 

the brain [14]. Therefore, iron plays an important role in 

post-stroke epilepsy, and eliminating excessive iron in the 

brain would be an important treatment for post-stroke 

epilepsy. 

Currently all anti-epileptic drugs are used to stabilize the cell 

membrane and to inhibit the abnormal discharge of neurons in 

order to achieve the goal of controlling epilepsy. The mechanism 

of such treatment does not involve removing excessive iron ions 

in the brain. It is therefore difficult to improve the abnormal EEG 

or reduce the relapse rate of epilepsy after anti-epilepsy treatment. 

As mentioned above, according to the theory of TCM, SMYAD 

would have the effect of clearing heat and toxins, promoting 

blood circulation and removing blood stasis [30]. The SMYAD 

decoction has been found to inhibit the expression of 
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inflammatory cytokines such as IL-1 β, IL-6, TNF-α [38], and 

decrease iron content in the brain in animal ICH models [39]. 

This may be the mechanism through which SMYAD inhibits 

epilepsy, improves abnormal EEG, and lowers NIHSS score as 

showed in the data presented here. 

5. Conclusion 

SMYAD was well-tolerated and showed beneficial effects for 

controlling post-stroke epilepsy through remission of seizures, 

reduction in the rate of relapse, and improved EEG patterns. Its 

beneficial effect was also shown by decreased NIHSS score. We 

conclude that SMYAD is potentially an effective remedy for 

patients with post-stroke epilepsy. However, large scale 

randomized controlled trials are needed to establish the efficacy 

and tolerability for wider acceptance of SMYAD. 
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