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 Billions of people depend on caffeine to wake up in the morning or to 

rejuvenate during a recession. This stimulant is, in fact, one of the most 

extensively utilized chemicals on the planet Caffeine is frequently 

mentioned. about because of its effect addressing anxiety and sleep by 

stimulating brain cells and the central nervous system. The current study's 

finding demonstrated a There was a substantial rise in the concentration of 

(p≤0.05) cortisol hormone in the blood of the study's participants members, 

where its grade of concentration reached (301.8±53.14) ng/mol in 

correlation to its serum concentration of the control sample, where it 

reached(157.7±36.08) ng/mol. The current study's findings also revealed 

the existence of a polymorphism in the or different kinds locations nitrogen-

containing bases (SNPs) in rs4991, Rs201025926 and Rs201149976. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Caffeine And Adenosine Receptor  

It is an alkaloid known as bitter white, and it is considered the world's greatest stimulant, its regular 

consumption in drinks and foods in adults estimated at about 80-90%. Consumption amounts for caffeine 

varies hugely from one country to the next until from one person to the next [1]. Because of the similarity in 

the molecular structure between caffeine and adenosine, caffeine works to prevent adenosine from binding to 

its receptors, thus preventing the effect of adenosine on inhibiting neurons, eliminating the feeling of 

drowsiness, reactivating neurons and returning to a state of wakefulness [2]. Caffeine has a strong desire for 

Many of caffeine's behavioral effects are assumed to be due to both the A1 and A2A receptors, and the two 

subtypes. [3]. The Adenosine Receptor is G-protein coupled receptors are a type of receptor that binds to G 

proteins. consisting of four types, called The A1, A2A, A2B, and A3 receptors are scattered in the human. 

nearly body parts and tissues of the human body [4]. (These receptors are well-known for be involved a wide 

range of supports of physiological explanations of responses vasodilatation, soreness and swelling, 

particularly The central nervous system (CNS) is the body. the central nervous system [5]. A1 receptors are 

broadly dispersed in the cortex, hippocampus, and cerebellum while adenosine operates as a neuromodulator 

with diverse effects depending on the type of receptor and the cellular processes involved., and A2A receptors 

are primarily identified striatum and olfactory pathway bulbs. A2A is known for its ability to homologous A1 

receptors in heterologous complexes with D1 receptors and adenosine receptors modify dopaminergic 

neurotransmission and thus reward systems [6]. A2A The receptors are broadly dispersed throughout the 

human brain, several subtypes are expressed. The dopamine-rich basal ganglia parts of the brain are primarily 
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where A2A is found [7]. The reward-Caffeine's stimulant properties have led to speculation that it is a 

potentially addictive substance; however, some persons experience anxiety, tachycardia, uneasiness, or other 

negative consequences when they consume low to moderate amounts of caffeine [8]. Some of the diversity 

in caffeine intake between populations could be explained by these differences in caffeine sensitivity. 

Although demographic, psychosocial, environmental, and health-related factors such as smoking have been 

related to habitual caffeine consumption, studies in twins suggest a 77 percent heritability estimate for 

caffeine use, toxicity, tolerance, and withdrawal symptoms, but the unique genes involved have yet to be 

identified [9]. 

 

Cortisol, also known as hydrocortisone, is a steroid hormone that is produced by the body. synthesized in the 

fasciculate region of the adrenal gland cortex. Almost every part of the body is secreted in response to stress 

or a decrease in the level of glucocorticoid hormones in the blood, that is, it is the hormone responsible for 

stress levels in the body, and many pharmaceutical compounds are derived from cortisol that is used to treat 

a number of different diseases [10]. 

 

2. Materials And Methods 

 

2.1 Subjects 

The study samples came from a variety of sources. Fallujah Teaching Hospital in Anbar Governorate from 

November 2019 to February 2020 included two groups: The first group: included men and women who 

consumed caffeine on a daily basis and in large quantities, with (40) samples for men and (40) samples for 

women. The second group: the control group and included 20 samples of people who do not consume caffeine 

on a continuous basis, (10) samples for men and (10) samples for women. 

 

2.2 Hormonal assay 

Cortisol (Cort.) serum levels was determined by ichromausing the kit provided by CALBIOTECH 

(Netherland). 

 

2.3 Polymorphism Survey 

A genomic DNA purification kit offered by Geneaid was used to extract DNA from peripheral blood (Geneaid 

Biotech.Ltd,Taiwan). The NCBI database (http://www.ncbi.nlm.gov/SNP) was used to find SNPs. This study 

necessitated the development of three unique primer sets. 

 

Table 1: The specific primer ZAH of rs4991, rs201025926, and rs201149976 SNP 

SNP Sequence 
Tm 
(ᵒC) 

GC 
(%) 

Product 
size 

 
rs4991 

Outers F 5'-GTCTTG GCAGCT CATGGC - 3' 58.81 61.1 155 

OutersR 5'- GACTCTTGG GCACTC CCT - 3’ 57.2 61.1 

InnersF 5'-CCAGGAGTGTGGGCCAAC - 3' 59.3 66.7 35 

Inners R 5'-GGGTGGGGAGCACTG ACC- 3’ 63.4 72.2 

 
rs201025926 

Outers F 5'-TCATGTACCTGG CCATCG - 3' 55.4 55.6 148 

Outers R 5'-CCAGCTGCCTTG AAAGGT - 3’ 56.5 55.6 

InnersF 5'-CTACGCCTACCGTATCCG - 3' 55.5 61.1 35 

Inners R 5'- AGGTCTGGCGGAACTCGT- 3’ 59.6 611 

 
rs201149976 

Outers F 5'-GTCCCCATGAACTACATG - 3' 51.0 50.0 171 

Outers R 5'- CTCCTTCTGCAGTGTGGA- 3’ 55.2 55.6 

InnersF 5'-TTGCGGATCTTCCTGGCG - 3' 59.2 61.1 35 
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Inners R 5'- TTCAGCTGTCGTCGCGCT- 3’ 68.6 59.3 
 

2.4 Analytical statistics 

The results were assessed using the Hardy-Weinberg equilibrium. Rs4991, Rs201025926, and Rs201149976 

variant genotypes and allel frequencies were estimated as percentage frequencies. The odds ratio was used to 

assess the significance of differences between the control and sample groups. 

 

3. Results And Discussion 

It was discovered as a result of the current study's findings. There was a significant difference, p≤0.05, in the 

value of cortisol for the purposes of the research members, which amounted to (301.8 (± 53.14) ng/mol) 

compared with its values in the control group, which amounted to (157.7 (± 36.08) ng/mol) Figure (1). 

 

 
Figure (1) Cortisol hormone values in experimental samples' blood serum 

 

The rise in cortisol rate may be due to the activation of the adrenal cortex by the action of the hormone ACTH, 

which is activated by the reward system and the rise in the value of caffeine, which raises the values of both 

dopamine and adrenaline, which promotes the rise of the hormone ACTH. Research has shown that caffeine 

increases cortisol levels during mental stress intake [11]. This means that the effects of caffeine and stress on 

cortisol production are synergistic [12]. This indicates important interactions between the effect of caffeine 

in the response to stress on the central nervous system and cortisol components Anxiety is exacerbated by the 

mix of stress and caffeine [13]. 

 

The current study's findings reveal the presence of a diversity in the forms or positions of nitrogenous bases 

(SNPs) as the site of the site of the site of the site of the site of the site of the site of the site of the site of the 

site of the site of the site of the site of the site of the site rs4991 showed a polymorphism in the base site CT 

(155/35), the It featured a large number of bands 38 (47.0%) in the survey method individuals in comparison 

to 17 (85) %) in the individuals of the While the study revealed the presence of polymorphism in the control 

sample, above nucleotide aspect, as it revealed two more forms, CC (155) and TT (35), with the volume and 

frequency of occurrences of 19 (24.0%) and 23 (29.0%) respectively compared to the number of The 

frequency of their appearance in the individuals of the sample used as a control, which amounted to 2 (10%) 

and 1 (5.0%). 

 

Table 2: According to the number of genotypes recorded to the location of the nitrogenous bases in Rs4991 
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SNP Genotype 
Patient No. 

80 (%) 
Control .No. 

20 (%) 
OR 95% P-value CI 

      

R 

s4 

9 

9 

1 

CC(155) 19 (24.0%) 2 ( 10.0%) 2.84 0.238 1.4-29.7 

CT(155/35) 38 (47.0%) 17(85.0%) 0.16 0.003 18.4-90.2 

TT(35) 23(29.0%) 1 (5.0%) 7.76 0.016 1.04-57.72 

Allele Frequency    

C 0.47 0.52  --  

T 0.53 0.48  --  

 

 
Figure 2: Single nucleotide migration product at the rs4991 site at a concentration of on an agarose gel 

1.55vol%. /cm for 1:15 hour. 

 

The current investigation also discovered a polymorphism in the forms or locations of nitrogenous bases 

(SNPs), as well as a polymorphism in the site. Rs201025926 showed a polymorphism in the base site 

(GA(148/35)), with the number of bands that will be performing in it 52 (65%) compared to members of the 

research sample 19 (95%) in the individuals of the While the study revealed the presence of variant in the 

control sample, above nucleotide form, as it showed two additional forms: GG (148) and AA (35), with the 

extent and frequency of occurrences of 9 (11%) and 19 (24%). compared to the number of times they were 

observed in the control sample, which was a maximum of 0 (0.0%) and 1 (5.0%). 

 

Table 3: Number of recorded genotypes according to the location of the nitrogenous bases in Rs201025926 

 

SNP 

 

Genotype 
Patient No. 

80 (%) 

Control 

.No. 
20 (%) 

 

OR 95% 

 

P-value 

 

CI 

R GG(148) 9 (11.00%) 0 (0.00%) 5.27 0.147 0.0-17.6 
s2 GA(148/35) 52 (65.0%) 19(95.0%) 0.10 0.005 1.7-97.9 
0 

AA(35) 19(24.0%) 1 (5.0%) 6.00 0.052 7.1-31.1 
1 

Allele Frequency    

0 

G 0.43 0.47  --  

2 
      

5     
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9 
2 

A 0.57 0.53 -- 

6     

 

 
Figure 3: The product of single-nucleotide electrophoresis at the Rs201025926 site on a concentration of 

agarose gel 1.55% vol. /cm for 1:15 hour. 

 

The current study's findings confirmed the existence of a polymorphism in the forms or locations of 

nitrogenous bases (SNPs) as the site of the polymorphism. Rs201149976 showed a polymorphism in the base 

site GA (171/35), and the It had a large number of bands in it. 71 (89%) Members of the study sample were 

compared to 20 (100%) in the individuals of the researchers reported polymorphism in the nucleotide form 

mentioned above, as well as two other variants. GG (171) and AA (35), and the overall amount of occurrences 

and their frequency 5 (6%) and 4 (5.0%), compared to the total number of times they appeared in the control 

sample's individuals, which was a total of 0 (0%) for the two groups. 

 

Table 4: Number of recorded genotypes according to the location of the nitrogenous bases in Rs201149976 

SN 

P 
Genotype 

Patient No. 
80 (%) 

Control .No. 
20 (%) 

OR 95% P-value CI 

R GG(171) 05 (6.0%) 0 (0.0%) 2.82 0.425 0.16-48.74 
s2 GA(171/35) 71 (89.0%) 20(100%) 0.43 0.554 1.12-93.8 
0 

AA(35) 4(5.0%) 0 (0.0%) 2.39 0.391 0.13-41.57 
1 

Allele Frequency    

1 

G 0.51 0.50  --  

4 
      

9     

9 
7 

A 0.49 0.50 -- 

6     
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Figure 4: a single-nucleotide electrophoresis result, on an agarose gel at a ratio of 1.55% vol. /cm for 1:15 

hour. 

 

SNPs may be involved in the induction of alternate splicing of the 5'UTR plays a key role in the post-

transcriptional regulation of G protein-coupled receptors, affecting translation efficiency, message stability, 

and differential expression of UTR-splice variants of adenosine A2A., in addition The 3'UTR region contains 

binding sites for regulatory proteins and miRNAs, which can block protein translation and cause post-

transcriptional downregulation of gene expression. Caffeine consumption of more than 300 mg per day, thus 

according research, may have an effect on inhibiting the A2A receptor. The study [14] The effect of six 

ADORA2A polymorphisms on sleep (duration and disturbances) and association with caffeine consumption 

groups (low, medium, high) was reported, with increased risk of sleep complaints in rs2298383 TT and 

rs4822492 GG genotypes compared to CC genotypes, and lower in rs5751876 CT and TT genotypes. As 

noted [15], differences in the ADORA2A gene Caffeine sensitivity and responsiveness are related with 

A2AAR coding. Regard:, subjects with the C allele of the ADORA2A SNP rs5751876, the most well 

researched ADORA2A SNP, is more sensitive to the effects of caffeine on sleep. The specific TT gene, 

rs5751876, Caffeine use has been related to the increase in anxiety [16]. 

 

4. Conclusion 

Caffeine has been found to have an effect on the levelof cortisol according to the feedback system. Caffeine 

negatively affects the lifestyle and the number of hours of sleep. 
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