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Abstract 

Background: epilepsy is one of the common neurological disorders and approximately 

0.5-1% of populations suffers from it. Unfortunately, despite of treatment by antiepileptic 

drugs, between 20-30% of patients cannot be controlled completely. There are a lot of 

supplementary therapies for this group of patients and in this study, L-arginine was used as an 

additional therapy in refractory epileptic patients.  

Methods: Two groups of epileptic patients (n=21) were selected randomly. Group 1 received 

lactose as a placebo, and group 2 received L-arginine (twofold of daily need) as a drug for 

three months. We used a standard questionnaire for evaluating the effect of L-arginine on the 

quality of life before and after the study. 

Results: we did not find significant change in the quality of life of patients after using L-

arginine, but the epileptic attacks decreased in L-arginine group significantly.  

Conclusion: L-arginine therapy is safe and can decrease the rate of seizure attacks in 

refractory epileptic patients, and can be an alternative of ketogenic diets.  
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Introduction 

Epilepsy is a common neurological disorder characterized 

by recurring seizure. Approximately, 50-70 million people live 

with epilepsy worldwide. In other words, approximately 1% of 

the world population has epilepsy and it is the second common 

neurologic disorder after stroke (1-3). 

The prevalence of epilepsy in developing countries is 

higher than that in the developed countries, but according to a 

study in Iran, the point prevalence of active epilepsy is 

7.78/1000 (4) which is similar to that in developed countries. 

Lifelong seizure freedom without adverse effects can be 

considered the most clinically relevant outcome of any 

intervention for epilepsy (5). Unfortunately, despite of 

treatment by antiepileptic drugs, between 20-30% of patients 

cannot be controlled well (6-7). Drug resistant epilepsy 

(refractory epilepsy) may be defined as failure of adequate trials 

of two tolerated and appropriately chosen and used AED 

schedules (whether as monotherapies or in combination) to 
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achieve sustained seizure freedom (8). Refractory epilepsy can 

significantly affect life. Patients with refractory epilepsy may 

have trouble at work or school and are always worry about their 

next seizure. They may also have injuries resulted from their 

seizures.  

 Epileptic patients, especially the patients who are not under 

good control, are at risk of a lot of problems; for example, 

sudden unexplained death (SUDEP) is one of the major risks in 

epilepsy, especially in generalized tonic-clonic (GTC) epilepsy 

and it has been found in a systematic review that people with 3 

or more GTC per year are at a 15-fold increased risk of SUDEP 

(9). 

In pregnant women with epilepsy, seizure attacks are a 

major challenge, and the next challenge is use of anti-epileptic 

drugs. About 1% of the pregnant women have epilepsy (10). 

In the treatment of epilepsy, supplement therapy may be 

effective in reducing some problems such as stress, sleep 

disorders and stimulating factors (11). 

Among the challenging issues is the diet and different 

views have been reported in terms of the efficacy and positive 

or negative effects of certain foods. Ketogenic diet has long 

been proposed and used by the medically resistant patients for 

many years. Atkins diet, which leads to ketosis, has also 

received attention. Consumption of foods containing protein 

chains has been proposed as well (12-15). 

A study on rat showed that chargeable amino acids can 

delay and decrease the convulsion induced by intra peritoneal 

injection of penthylentetrazol (16). 

Administration of charged amino acids, arginine, and 

glutamic acid can decrease seizure attacks in patients suffering 

from uncontrolled epilepsy (17). 

Arginine regulation is a subject of the extent of oral use and 

its internal production; hence, arginine needs to be viewed as a 

semi-essential amino acid. The short-term treatment outcome 

of this novel L-arginine supplementation therapy in 

Pyridoxine-dependent epilepsy was successful for biochemical 

and neurocognitive improvements (18). 

Results of animal and human studies show that L-arginine 

metabolism has diverse effects on human physiology. 

Collectively, the data suggest that arginine supplementation is 

a safe and generally well-tolerated nutraceutical that may 

improve metabolic profiles in humans (19, 20).   

The ultimate metabolism of arginine leads to three 

substances of nitrous oxide, agmatine (AGM), and glutamic 

acid. Agmatine, a product of arginine decarboxylation, 

influences multiple physiologic and metabolic functions. The 

findings suggest that AGM elevates the synthesis and level of 

cAMP, thereby mimics the effects of caloric restriction with 

respect to metabolic reprogramming. The effects of injected 

AGM in animals include anticonvulsant, anti-neuro-toxic, and 

antidepressant-like actions. AGM has neuroprotective effects 

too. Decreased arginine level or bioavailability has a role in 

pathogenesis of some disorders, and an attention has been 

directed to arginine therapy (21-24). 

This study evaluated the effect oral L-arginine as a 

supplementary therapy in refractory epileptic patients.  

 

Material and Methods  

This double- blind clinical trial was done on refractory 

epileptic patients treated by two anti-epileptic drugs (increasing 

dosage until the appearance of side effects) with duration of at 

least one year, and with at least one epileptic attack per month.  

The patients were randomly divided into the two groups 

(drug and placebo). Three months before beginning L-arginine 

or lactose as the placebo [the most common symptoms of 
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lactose intolerance included audible bowel sounds, abdominal 

pain and meteorism, that occurred after consuming 25 g of 

lactose (25)], the epileptic attacks were recorded by patients or 

their caregivers. Although L-arginine does not have important 

side effects, its effects on life of patients were evaluated by 

using the questionnaire of quality of life in epilepsy-31 version 

1.0 (26). The questionnaire was completed before the 

beginning of the project. 

The L-arginine supplement prepared by Caren corporation 

was administered orally at a twofold of daily need dose (daily 

need for adults 6 gr for three months) and placebo was 

administered too (27). The attacks in this duration were 

recorded. At the end of study, the questionnaire of quality of life 

was completed again.  

The exclusion criteria were pregnancy, other disease 

(hypertension, diabetes,…), non-epileptic neurologic disorder, 

hyper-sensitivity to Arginine supplement or incorporation and 

use of anti-platelet, anticoagulant drugs. All patients or their 

caregivers signed a consent form. Demographic information 

and other findings were analyzed using independent t-test, chi 

square test and logistic regression. The present study was 

approved by the Ethics Committee of Kerman University of 

Medical Sciences (IR.KMU.REC 1396-1920) and IRCT under 

number IRCT201603078436N3. 

 

Results  

This double blind clinical trial was done on 42 refractory 

epileptic patients (21 cases in lactose, as a placebo, group and 

21 cases in L-arginine group). At first, 52 patients were selected 

of whom, one case was excluded due to the hyper activity, one 

patient was excluded due to having other disorder, and 8 cases 

were excluded because of noncooperation. The two groups 

showed no significant difference in mean age (25.9±14.9 vs. 

24.3±13.9 years) and other variables including education, 

marital status and job (P>0.05). 

Before the intervention, the two groups showed no 

significant difference in terms of their past 4 weeks feelings 

(muscular strength, nervousness, unhappiness, calmness, loss 

of energy, downheartedness, exhaustiveness, happiness, 

tiredness, worry about another seizure) and having any 

difficulty or social activity limitation (P>0.05), the quality of 

life (P=0.697), memory, remembering, concentration and 

activities (P>0.05), and health state (P=0.7). The number of 

seizure attacks in placebo group was more than that in the L-

arginine group but, the difference was not significant (P=0.07).  

As it is seen in table 1, in the L-arginine group, the rate of 

epileptic attacks decreased significantly (P=0.000). 

The quality of life and health state, in spite of being 

increased in the L-arginine group, did not show significant 

difference between the two groups (Table 2).  

After the intervention, subjects’ feelings did not show 

significant difference, except for nervousness which 

significantly increased in the L-arginine group (Table 3). 

Some important items such as memory, remembering, 

concentration and some activities did not show significant 

changes after the intervention in spite of increase seen in some 

of them (Tables 4& 5). 
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Table 1. Comparison of the rate of seizure attacks before and after the intervention in the two groups 

Mean number of attacks 

 

Group 

Before after P value 

Placebo 15±3.7 21 ± 5 0.075 

L-arginine 11±3.6 3±1 0.000 

Odd ratio # 4 for L-arginine 

 

Table 2. Comparison of the two groups in terms of quality of life (overall) and health state after the intervention  

 group Mean Std. Deviation P value 

Quality of life 

PLACEBO 5.5000 2.52357  

L-ARGININE 6.2105 2.74021 0.697 

Health state 
PLACEBO 46.5000 26.01113  

L-ARGININE 59.4737 24.60210 0.480 

 

Table 3. Comparison of the two groups in terms of subjects’ feelings during the 4-week follow up period  

feelings Group  Mean Std. Deviation P value 

feeling active 
PLACEBO  3.6500 1.59852  

L-ARGININE  3.3158 1.52944 0.894 

nervousness 
PLACEBO  2.6500 1.46089  

L-ARGININE  3.3684 .95513 0.043 

unhappiness 
PLACEBO  3.2500 1.61815  

L-ARGININE  3.8947 1.76052 0.539 

calmness 
PLACEBO  3.6500 1.69442  

L-ARGININE  3.2632 1.44692 0.346 

feeling energized 
PLACEBO  3.2500 1.48235  

L-ARGININE  3.7895 1.43678 0.720 

feeling blue 
PLACEBO  3.6000 1.63514  

L-ARGININE  3.3684 1.70654 0.700 

exhaustiveness 
PLACEBO  3.1500 1.87153  

L-ARGININE  3.9474 1.64903 0.380 

happiness 
PLACEBO  4.4000 1.66702  

L-ARGININE  3.5263 1.54087 0.919 

tiredness 
PLACEBO  3.5000 1.84961  

L-ARGININE  3.8421 1.34425 0.043  

Worry about 

next seizure 

PLACEBO  3.6500 1.75544  

L-ARGININE  3.7368 1.62761 0.668 

Problem solving 
PLACEBO  4.1000 2.46875  

L-ARGININE  3.9474 1.54466 0.342 

Social activity 

PLACEBO  3.4000 1.75919  

L-ARGININE  3.3684 1.73879 0.946 
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Table 4. Comparison of the two groups in terms of unrest feeling and memory and concentration problems after the intervention  

Problems Group Mean Std. Deviation P value 

 feeling of unrest  

PLACEBO 2.3500 .93330  

L-ARGININE 2.6842 1.20428 0.74 

memory problems 

PLACEBO 2.9500 1.27630  

L-ARGININE 3.0000 1.33333 0.619 

concentration 

problems 

PLACEBO 3.8000 1.43637  

L-ARGININE 3.6316 1.53516 0.556 

Problem in doing 

activities 

PLACEBO 

L-ARGININE 

3.6000 

3.9474 

1.18766 

1.64903 

 

0.061 

 

Table 5. Comparison of the two groups in terms of problems with certain activities after the intervention 

 Group Mean Std. Deviation P value 

Leisure 

PLACEBO 3.2000 1.00525  

L-ARGININE 3.7895 .97633 0.947 

Driving 
PLACEBO 3.2500 1.37171  

L-ARGININE 4.2632 1.28418 0.387 

Fear of seizure 
PLACEBO 1.9500 .99868  

L-ARGININE 2.2105 .85498 0.487 

self-hurting 
PLACEBO 2.0500 .94451  

L-ARGININE 2.2632 1.14708 0.149 

Social problems 
PLACEBO 2.1000 1.07115  

L-ARGININE 2.3684 1.11607 0.845 

Medicine bad 

PLACEBO 2.3500 1.30888  

L-ARGININE 2.6842 1.37649 0.758 

 

Discussion  

Refractory seizure is one of the most challenging issues in 

epilepsy. In this study, we evaluated the effect of L-arginine in 

these patients, and the obtained data showed decrease of 

epileptic attacks (table 1). This effect might be due to the 

compensation of polarization in epileptic neurons, and it 

suggests that the ketogenic or Atkins diets can be effective too. 

It can be proposed that decreased NO bioavailability happens 

in epileptic neuron, as it has been reported in asthma (28, 29).  

 Nitric oxide (NO) is produced from arginine (30).Arginine 

is a basic amino acid, and in studies from 1950 to 1970, it has 

been considered as a nonessential amino acid for the health of 

adults (31), but an essential amino acid for the growth of human 

beings and animals (32, 33). However, in diseases, as well as 

physical traumas, it turns into an essential amino acid (34). The 

sources of free arginine within the body are dietary protein, 

endogenous synthesis, and turnover of body proteins (35, 36). 

Arginine accumulates in astroglial cells for the benefit of 
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neighboring cells in need of the amino acid for a proper 

synthesis of NO (36). 

There are a few studies proving the effect of L-arginine on 

seizures (37-39). 

In this study, L-arginine did not have any effect on the 

overall quality of life and health state of patients.  

L-arginine could improve patients’ feelings, but without 

significant differences (P> 0.05), except for nervousness which 

increased significantly, but tiredness decreased significantly 

(P=0.04, table 3). According to some studies, arginine-based 

supplements can be used on an acute basis for delaying the 

onset of neuromuscular fatigue (40, 41). 

 L-arginine did not have any effect on memory and 

remembering, but showed beneficial effect on concentration 

and on doing one thing at a time, but not significantly (P=0.06, 

table 4). L-arginine did not change special activities such as 

leisure state, driving, fear of seizure and fear of self-hurting 

during seizure attack, social problems and physical effects of 

medication (table 5).  

Since L-arginine do not have important side effects on 

patients, it can be safely used in epileptic patients. The toleration 

of L-arginine is very better than that of ketogenic and Atkin’s 

diets.  

 

Conclusion 

In refractory epileptic patients, L-arginine therapy is safe 

and can decrease the rate of seizure attacks. L-arginine therapy 

can be considered as an alternative to ketogenic and Atkins 

diets for patients with refractory or uncontrollable seizures.  
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