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Abstract 

Backgrounds: Headache, a painful sensation in the head or neck, can be categorized as primary, tension-type, and 
cluster headaches. Factors influencing nitric oxide levels, such the eNOS gene mutation and uric acid, may result in 
endothelial dysfunction. This study intends to evaluate these parameters. 

Objectives: Assess the factors that may affect the levels of nitric oxide, which is the main mediator of endothelial 
dysfunction. 

Material and Methods: The study includes 40 individuals who suffer from headaches and 40 healthy volunteers who 
are matched in terms of age and gender. eNOS enzyme concentration, as well as the measurement of blood levels of 
nitric oxide and uric acid.  

Results: The headache group exhibited a substantially decreased serum nitric oxide concentration (P < 0.05) than the 
control group. Additionally, the serum uric acid level in the headache group is significantly lower than that of the control 
group.  
In the headache group, there was a substantial positive correlation between the serum level of NO and the serum uric 
acid concentration (r =0.307, P <0.01).  

Conclusion: The study suggests a role of endothelial dysfunction in the pathogenesis of migraine with the GG genotype 
of eNOS gene as a distinct risk factor for developing migraine.  
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1. Introduction

Headache is a symptom that is indicative of discomfort in the head or neck region [1]. It is generally classified into 
primary headaches, which include tension-type headache, migraine, and cluster headache, and secondary headache 
disorders [2]. Primary headaches are not associated with any identifiable pathology. 

The level of endothelial derived NO can be affected by several factors, of which transition point mutation on seventh 
exon (G894T, rs1799983) in the eNOS gene, and this is related to depression in the production of NO [3]. Uric acid was 
reported to inhibit the production of NO and may confer endothelial dysfunction in hyperuricemic individuals [4].  

The primary objective of this study is to assess the factors that may affect the levels of nitric oxide, which is the main 
mediator of endothelial dysfunction.  
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2. Subjects and Methods 

The study comprised a total of 80 participants, with 40 serving as control subjects and 40 experiencing headaches. The 
control group consisted of forty healthy persons devoid of chronic illnesses, matched to the patient groups by age and 
gender.  

After elucidating the study objectives and obtaining written informed consent from all participants, we commenced the 
collection of baseline demographic and clinical data by interviews utilizing the study questionnaire. The questionnaire 
encompassed information regarding medical history, familial headache history, medication usage, tobacco 
consumption, and alcohol intake. Blood pressure (systolic and diastolic), weight, and height (for the calculation of body 
mass index). The study utilized many measurements to examine the attributes of headaches, including the age of onset. 
The primary criterion employed in this study to assess headache severity is the Headache Impact Test (HIT-6), a 
questionnaire with predetermined scores for each response. Individuals with hypertension, diabetes mellitus, renal or 
hepatic problems, previous stroke or transient ischemic attack, myocardial infarction, systemic lupus erythematosus, 
tobacco use, sickle cell anemia, or women undergoing estrogen or progesterone therapy were excluded from this study.  

3. Methodology 

3.1. Collection of the blood 

Blood samples were obtained from both patient and control subjects using 5 mL disposable syringes while they were 
seated. The blood in the tubes containing gel was allowed to coagulate at ambient temperature for 10-15 minutes. The 
sample was subsequently centrifuged at 2000 × g for roughly 10 to 15 minutes. The resultant sera were aliquoted and 
preserved at -20˚C until analysis was conducted. 

3.2. Determination of serum nitric oxide level  

The nitrate and nitrite contents of a specific sample were measured using the Total Nitric Oxide Assay Kit. The 
traditional Griess reagent was used to detect both the nitrates and the total amount of nitrite after nitrate reductase 
transformed the nitrate in the sample into nitrite [5].  

3.3. Determination of serum level of Uric acid  

Uric acid was measured by uricase method as prescribed earlier by Carl and Edward [6].  

4. Results 

The student's t-test of the study subjects’ demographic features showed non-significant statistical differences between 
migraine and headache group regarding gender distribution, age, BMI as shown in table 1.  

Table 1 Demographic features of the study groups 

 
Headache Control P value 

Men 15 (34 %) 14 (36 %) 0.82 

Women 25 (32 %) 26 (31 %) 

Age (years) 34.45 ± 7.2 37.15 ± 8.3 0.063 

BMI (kg/m2) 22.56 ± 2.73 24.34 ± 2.9 0.09 

4.1.1. BMI: body mass index 

The level of study parameters in the control and headache groups was illustrated in table 2. In comparison to the control 
group, the headache group exhibited a substantially reduced serum concentration of nitric oxide (P < 0.05).  

Additionally, the serum uric acid level in the headache group is significantly lower than that of the control group. 
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Table 2 the mean ±SD in the level of study biochemical parameters in headache and control groups  

Parameter Group N Mean ± SD 95% CI 

Serum conc. of NO (µM) Headache group 40 65.44 ± 19.10 * 56.25 – 71.69 

Control group 40 79.11 ± 19.39 72.91 - 85.32 

Serum conc. of uric acid (µM) Headache group 40 6.02 ± 2.3  * 4.7 – 6.6 

Control group 40 8.5 ± 3 – 9.5 

     Significant difference according to t-test between headache group versus control group; * P < 0.05 

Pearson's correlations were implemented to assess potential correlations between biochemical parameters. The serum 
level of NO and serum uric acid concentration in the headache group exhibited a significant positive correlation (r 
=0.307, P <0.01), as illustrated in Figure 1.  

 

Figure 1 Correlation between serum uric acid values and serum level of nitric oxide (NO) in headache group 

5. Discussion 

Nitric oxide is recognized as a powerful naturally occurring substance that widens blood vessels, and it plays a role in 
transmitting and increasing sensitivity to pain. The pathophysiology of migraine is intricately involved in its 
development, resulting in an instant headache in all individuals with migraines and occasionally in those who are 
healthy. Furthermore, the freed nitric oxide (NO) plays a crucial role in the hemodynamic alterations associated with 
cortical spreading depression (CSD) [7]. Migraine patients exhibit a heightened sensitivity to nitric oxide (NO) in their 
arteries. Furthermore, NO plays a regulatory function in the production of neuropeptides, such as calcitonin gene-
related peptide, by commencing a neurogenic inflammatory process [8]. 

A hypothesis suggesting that blood vessels in migraine sufferers may be overly sensitive to nitric oxide (NO) due to a 
lack of functional autonomic regulation is postulated and supported by studies that describe an elevated 
cerebrovascular reactivity to hypercapnia [9]. Silva et al. observed that endothelial function and vascular 
responsiveness to NO were within the usual range [10].  
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6. Conclusion 

The low serum level of nitric oxide results from low serum level of endothelial nitric oxide synthase and the well 
positively correlated serum level of endothelial nitric oxide synthase with IMT and FMD predict a role of endothelial 
dysfunction in reducing the NO serum level.  
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