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| ABSTRACT

Stress is a mechanism used by individuals to deal with problems and challenges that might arise from the inside or outside. The
brain and the architecture of the body are directly impacted by stress. Among other things, psychological issues, health issues,
sadness, anxiety, discomfort, and exhaustion can result from an inability to adjust to a stressful circumstance. This research was
conducted on students of University to find out the effect of psychological stress on some immunological and hematological
parameters. The research was conducted on twenty specific college students and blood samples were drawn from them in three
stages. The first stage is the stage before exposure to psychological stress and during the rest period. The second stage is
drawing blood from students while they are exposed to psychological stress (during exam times). The third stage is drawing
blood from students after the psychological stress factor has passed and during the period of complete rest. The results showed
a significant decrease in the value of the total white cell count and lymphocyte percentage and a significant increase in the
percentage of neutrophil during the period of exposure to the factor of psychological stress as compared to the period before
exposure to stress and then re-rise after the vanishing of stress-causing factor. On the other hand, the results showed a
significant increase in the number of red blood cells and hemoglobin concentration during the period of exposure to
psychological stress, in comparison with the two periods before and after the stress factor (at resting period) was removed. the
results of the hormonal analysis showed a significant and clear increase in the concentration of cortisone during the period of
exposure to psychological factor and as compared with the rest period before and after exposure to the psychological stress
factor. For the first time in Karbala province, it has been proved that the research results showed clear influence of psychological
factors on the immune status related to human health.
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1. Introduction

By causing physiological reactions to different stimuli, psychological stress upsets the organism's equilibrium. Certain stress-
related hormones are produced and released as a result of this disruption, which also stimulates two important neuroendocrine
pathways: the sympathetic-adrenal-medullary (SAM) system and the hypothalamic-pituitary-adrenal (HPA) axis (Ouda, S., et al.
2016). Emotional stress induces psychological reactions that alter multiple components of the neuroimmune-endocrine network,
including the immune system, autonomic nervous system (ANS), pituitary and hypothalamus hormone levels, neuropeptides, and
cytokines (Dhama, Kuldeep, et al, 2019). Psychological stress resulting from stress due to studying in the educational system is
one of the most common things among students, which greatly affects their academic level. The primary purpose of every
educational system is to improve students' examination performance and reduce their failure rates. To improve results in any
educational institution, it is vital to analyze elements that influence the student's exam performance. tension is one of the most
Copyright: © 2025 the Author(s). This article is an open access article distributed under the terms and conditions of the Creative Commons
Attribution (CC-BY) 4.0 license (https://creativecommons.org/licenses/by/4.0/). Published by Al-Kindi Centre for Research and Development,
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noteworthy variables generated by severe academic load, tension of everyday tests, and lack of leisure (Hettiarachchi et al,
2014).

Stress is a widespread concern in people's lives. As mentioned by Kupriyanov and Zhdanov (2014), stress is presently seen as a
necessary component of contemporary existence. To put it another way, stress is now an inevitable part of life, whether it be at
work, school, home, or somewhere else. The term "academic stress" describes tension that develops in a learning environment.
Stress related to school might endanger one's physical and emotional well-being. High levels of stress can lead to problems for
anybody, including students, claim Lin and Huang (2014).

There are two types of stress related to academics: biological and psychosocial (cognitive, emotional, and social). The term
"biological stress" refers to the physical reactions that arise from stress, such as headaches, elevated heart rate, and trembling
legs, which are caused by the sympathetic nervous system and endocrine system. Second, psychosocial cognitive, or the person's
cognitive response to stress, includes things like trouble concentrating, forgetfulness, emotions of worthlessness, bewilderment,
desperation, negative thinking, decreased accomplishment, a sense of not enjoying life, and trouble making decisions. (Sarafino
and Smith, 2014).

Stressors ofall kinds
Interpersonal,
Intrap ersonal, Domestic,
Social, Institutional,
Teacher/Peer/family
driven, Health-related,
Psychological, Socio-
Economic, Demographic,
Computer-related,
Transportation

Negatively
affects the
academic output
of students and
the professional
performance of
teachers

Academic
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Figure 1: Conceptual framework for academic stress (Adom et al,, 2020)

Effective stress management is essential for immune system stability, even if it is nearly impossible to eradicate stress. Given the
intimate and reciprocal relationship between the brain and the immune system, it is possible for psychological issues to cause
physical symptoms and, in certain situations, contribute to the onset of somatic or immunological disorders. According to
research, long-term exposure to social conflict is substantially linked to higher stress levels, which over time may cause
immunological dysregulation. As a result, ongoing psychological stress may hinder the immune system's capacity to effectively
defend against pathogenic threats (Elenkor and Chrousos, 2002). The complementary vitamin C and zinc could maintain a
normal immune system function (AL-azawi and AlLkenany, 2017).

The endocrine system releases hormones responsible for stress like adrenaline and cortisol when a situation is recognized as
possibly harmful. Stress begins with the production of an alert, which the body recognizes and then releases the hormone
adrenaline to increase the body's response to any unforeseen event. This leads the sympathetic and parasympathetic nervous
systems to surge. The sympathetic nervous system begins to secrete noradrenaline or epinephrine (NE) at about ten times the
normal rate, resulting in more epinephrine (E) than norepinephrine (NE). Hormone production is triggered by stress or panic,
which prompts the hypothalamus to receive information from the brain. Among these hormones is cortisol, an anti-inflammatory
that helps the body distribute its energy sources and can be interpreted as a stress indicator (Hellhammer et al., 2009; Martinez
et al, 2009).

While cortisol is assumed to have an impact on the metabolic system, epinephrine is linked to depression, hypertension, and
attention deficit hyperactivity disorder (ADHD). According to Sandman et al. (2011), stress hormones influence metabolic
processes, including digestion, reproduction, development, and immunity. They also increase heart rate, blood pressure, and
breathing rate. They also release stored energy into the muscles.
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Figure 2: Diagram of the two major stress system (Banic and Compton, 2018)

2. Materials and Methods

The experiment was carried out at the university. Twenty healthy adult students in the same college were used in this study, their
ages were ranged between 22-25 years old, and their weight was around 55-110 kilogram. blood samples were obtained from
same student at three stages as follow: show figure 3.

Three stapes were done in this section, Stage one (pre psychological stress) of blood collection(PS) was in the rest period when
they were absolutely resting without any psychological stress cause, then the Stage two (during psychological stress) of blood
collection (DS) was during the psychological stress activator (exam). Finally, Stage three (post psychological stress) of blood
collection (POS) was post the stress activator (exam) when the patient return to the resting period when they were absolutely at
rest. The duration between the stages of blood collection was ranged between 7-10 days between each of the three stages of
collection (Meryer et al., 1982).

2.1 Sample Collection

Blood samples were taken from the pupils once the experiment was over. Each subject had their venous blood extracted using
disposable syringes. To avoid coagulation, the obtained samples were moved into EDTA and Gel tubes. After centrifuging the
serum for 10 minutes at 3000 revolutions per minute (rpm), the serum samples were kept at -18°C until they could be examined
further.

2.2 Hemoglobin and Immunological Estimation

In the hematology laboratory, EDTA blood was used to test the hematological parameters utilizing Mythic 18 (RINGELISA N
CO., Turkey). With EDTA anticoagulated blood, this fully automated hematology analyzer assessed the complete blood count
(CBQ).

2.3 Serum cortisol Assay

The Fincare™ fast test for cortisol measurement uses a comparative immunodetection mechanism and fluorescence
immunoassay (FIA) technology. Fluorescently labeled anti-cortisol antibodies react with the cortisol molecules in the blood
sample when the sample is placed into the test cartridge's designated well, forming antibody—antigen immune complexes.

2.4 Statistical Analysis

The Statistical Analysis System (SAS) software, version 9, was used to statistically analyze the experimental data. To assess
significant differences between group means, a one-way analysis of variance (ANOVA) and the Least Significant Difference (LSD)
test were used. P-values below 0.05 were regarded as statistically significant.
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Figure 3: The design of the study

3. Results

Table 1 represent the effect of psychological stress on total leukocyte count (cellx103/mm3) and Lymphocyte (%) results of
leukocytes and lymphocytes counts showed that the WBC count significantly decrease during stress and return to rise after
diminishing of stress cause. From other hand, the lymphocyte percentage also decrease significantly during exposing to
psychological stress and return to enhanced and elevate after disappearing of stress, but neutrophil (%) increase substantially
during stress and return to decrease after diminishing of stress cause as show figures 4, 5 and 6.

Table 1: The effect of psychological stress on leukocyte count(cellx103/mm3) and Lymphocyte (%) in male and female students

at university

Parameter Pre stress During stress Post stress LSD
Leukocyte count (cellx103/mm?3) 9.49+0.26 A 7.61+0.35C 8.74+0.37 B 1.01
Lymphocyte (%) 35.84+0.251 A 23.96+0.296 B 36.57+0.605 C 1.26
Neutrophil (%) 63.67+0.911 B 67.93+0.957 A 53.57+1.275C 3.24
u 9.49+-0.26
10 A 8.74+0.37
0 7.61+£0.35 B
8 C
-
6
5
4
3
2
1

leukocyte count (cellx10®*/mm?)
B During stress ™ Post stress

H Pre stress

Figure 4: Mental Stress's Effect on Leukocyte Count (cells x103/mm?):
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The statistically significant differences in leukocyte counts across the three research groups are depicted in this figure. The pre-
stress and during-stress phases (A) showed a substantial rise, whereas the stress and post-stress phases (C) showed a significant

difference. Nevertheless, there was no statistically significant change between the pre-stress and post-stress periods (B).
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Figure 5: The effect of psychological stress this figure shows the between the Lymphocyte(%). this figure shows the significant
difference between the Lymphocyte count in three groups of study(A)significant difference between pre stress and during stress,
(B) non- significant difference between pre-stress and post stress, (C) significant difference between during stress and post

stress.
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Figure 6: The effect of psychological stress this figure shows the between the Neutrophil(%). this figure shows the significant
difference between the Neutrophil count in three groups of study, (B) non-significant difference between pre-stress and during
stress , (A) significant difference between during stress and post stress, (C) significant difference between pre stress and post

stress.

Table 2 represents the effect of psychological stress on RBC counts (cellx106/mm3) and hemoglobin (g/I) results. It shows that
the RBC count significantly increases during stress and returns to decline after the cause of stress is diminished. On the other
hand, the hemoglobin concentration also increases significantly during exposure to psychological stress and returns to decrease
after the stress disappears as shows in figure 6 and 7.
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Table 2: The effect of psychological stress on RBC counts (cellx108/mm3) and hemoglobin (g/l) in male and female students at

University

Parameter Pre stress During stress Post stress LSD
RBC 4.47 5.03 4.30 0.25

(cellx10%/mm?3) +0.07 B +0.11 A +0.06 B
Hemoglobin (g/1) 13.07 £0.21 B 14.74 12.64 1.02

+0.50 A +0.20 B

8 5 mm 1
4.47+0.07 4. I:U 06

s
: B
4
3
.
1
0

RBCs count (cellx103/mm?)

Eprestress ®during stress ¥ post stress

Figure 7 : The effect of psychological stress on Red Blood Cell. This figure shows the significant difference between the Red
Blood Cell count in three groups of study, (A) significant difference between pre-stress and during stress , and significant
difference between during stress and post stress, but (B) non-significant difference between pre-stress and post stress

15 14.74+0.50 A

13.07+0.21 B 12.64+0.20 B
13
| I I

Hemaoglobin (g/)
H pre stress M during stress M post stress

[N ® S B O ) BN B Vo)

Figure 8: The effect of psychological stress on Hemoglobin. This figure shows the significant difference between the Hemoglobin
in three groups of study, (A) significant difference between pre-stress and during stress, and significant difference between
during stress and post-stress, but (B) non-significant difference between pre-stress and post stres

Table 3 represent the effect of psychological stress on cortisol (mcg/dl) results. It showed that the cortisol significantly increase
during stress and return to decline after diminishing of stress cause, as shows figures 8 and 9.
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Table 3: The effect of psychological stress on Cortisol (mcg/dl) in male and female students in University

Parameter Pre stress During stress Post stress LSD
Cortisol (mcg/dl) 290.3 +44.03 B 458.2+60.86 A 200.1 £31.70 B 137

458.2460.86
A

350 | 290.3+44.03
B

200.1+31.70
B

Cortisol (mcg/dl)

Figure 9: The effect of psychological stress on Cortisol (mcg/dl), This figure shows the significant difference between the Cortisol
in three groups of study, (A) significant difference between pre-stress and during stress , and significant difference between
during stress and post stress, but (B) non-significant difference between pre-stress and post stress.

4. Discussion

The result of the study indicated a significant decrease in White blood cell count during stress and a return to rise after
diminishing of stress cause. On the other hand, the lymphocyte percentage also decreases significantly during exposure to
psychological stress and returns to enhanced and elevated after the disappearance of stress. This result agrees with Sharma and
Gupta (2015) White blood cell types showed significant changes, with monocytes, lymphocytes, eosinophils, and basophils
showing the most striking variations. However, according to certain research, stress has no discernible effect on the number of
white blood cells (WBCs). This result is consistent with other studies conducted at the University of Al-Qadisiya, which also found
no statistically significant variations in total WBC counts (Al-Zamely, 2012).

Alhmoud (2021), in this study, indicated an increase in the WBC count during examination but a decrease after 72 hr of
examination, while a decrease in the lymphocyte count during the examination. Chronic stress has been linked to decreased
lymphocyte counts because it causes lymphocytes to redistribute and attach to the endothelium. In this study, Suleiman D. et al.
(2015) showed that elevated neutrophil counts during prolonged stress correlated with elevated acute phase reactant levels and
TNF-alpha functions. The Impact of Lentinan (B-glucan) Supplementation on Leukocyte Profiles in Intact Rabbits; when
administered at a dosage of 10 mg/kg body weight, Lentinan (B-glucan) significantly increased the total leukocyte count in intact
rabbits. Additionally, Lentinan had a significant impact on some subtypes of white blood cells, as seen by higher proportions of
lymphocytes and monocytes and lower proportions of neutrophils and the neutrophil-to-lymphocyte ratio (NLR) (Alkenany and
Khalil, 2022).

The current study shows a significantly increase in RBC count and hemoglobin during stress and returns to decline after the
cause of stress is diminished, this agrees with study of Balgimbekov and Tashenova (2014) found that an increase in red blood
cell activity is correlated with a positive shift in the prooxidant-oxidative balance in cell membranes, which is attributed to an
increase in average red blood cell volume. which stated that the stress of academic examinations noticeably affects the
erythrocyte counts. Shawesh et al's (2020) study, which shows that this study did not detect any evidence for a change in the
hemoglobin content. Elevated the CBC values (WBC, Hb, and PIt) in the PCOS group compared to the control group ( Abbas, et
al, 2023).

The level of cortisol in current study shown increase during stress, This study agreement with study Maduka et al., (2015) which
shows the association between adrenaline, cortisol, lipid profile, and blood glucose in undergraduate students during
examination stress, therefore the level of cortisol is elevated in students during examination stress.
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During the test, cortisol levels were raised, demonstrating the typical hormonal response to stress. Studies have demonstrated
that the cortisol response to academic stress varies, ranging from no change to even lower levels (Takatsuji et al, 2008), to
significantly higher levels (Maduka et al, 2015) as we shown in result of this study. Stress related to exams stimulates the HPA
axis, which is why hormone levels are rising (Herman et al, 2016). While it came to perceived stress, there was a gender
difference; while under stress, women scored higher than men. According to this belief, adult females are more likely than males
to suffer from anxiety and depressive problems (Pfau et al.,, 2015).

5. Conclusion

There were clear evidence that the psychological stress can cause significant decrease in some immunological parameters like
total leukocytes and lymphocytes count during psychological stress as compared to their values before exposing to stress. And it
return to rise after demising the cause of stress. Also found the academic stress effect the concentration of stress hormone
(cortisol). Recommendations of this study include study the effects of academic stress on the other hormones such as (thyroid
hormones, sex hormones).
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