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Abstract:

This research looks into how stress from exams affects hormone levels and its possible
connection to high blood pressure in students at Pharmacy College, Tobruk University. The
study assessed the levels of Thyroxine T4, Triiodothyronine T3, Thyroid-Stimulating Hormone
TSH, Ghrelin, Leptin, Glucose, Erythropoietin EPO, and Atrial Natriuretic Peptide ANP in 32
students both prior to and after their final exams using the Snibe Diagnostic MASRADAR X3
device. Notable changes in hormone levels were recorded: T4, T3, and TSH levels rose after
exams, either getting closer to or remaining in normal ranges, which reflects better sleep and
metabolic control. On the other hand, prior to exams there were significant reductions in
Ghrelin, Leptin, EPO, and ANP, from elevated pre-exam levels (above normal) to normal,
which | explain as a consequence of lowered stress and a turn-off sympathetic nervous system.
These findings suggest that the stress of studying, increase a much more global hormonal
dysfunction, which might increase risk for hypertension with greater Cortisol, catecholamines,
and Angiotensin Il. The decrease of hormones post exams suggests recovery, but the higher
levels pre exams underscore the need for stress management. Suggested actions include the
introduction of mindfulness programs and health check-ups to help lower the risk of
hypertension linked to stress. Limitations of this study involve the small number of participants
and the absence of direct measurements of blood pressure.
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Introduction

The introduction Hypertension is a common non-communicable disease affecting many people in present society
(Ayu Puspita Sari Feriana, 2023). The medical diagnosis for Hypertension requires blood pressure monitoring,
specifically a systolic blood pressure level over 140 mmHg and a diastolic blood pressure level over 90 mmHg.
This blood pressure measurement must be taken on two different occasions, with a five minute gap between
measurements where the patient needs to be refrained from any activity. Hypertension can be caused by
endogenous factors such as genetic, ethnicity, gender, stress, age and endogenous factors such as smoking,
alcohol, and lack of physical activity (The Situ, 2020). The nature of high blood pressure being noninfectious,
presents a serious public health issue, as it can result in serious medical complications, such as strokes, congestive
heart failure, and heart attack (Imelda et al., 2020). Globally there is an estimated 1. 28 billion adults (age, 30 to
79) with Hypertension, about two-thirds of which are located in low- and middle-income countries.
Approximately 46% of people with elevated blood pressure are unaware of their condition and this number is
estimated to climb to 1. 5 billion by 2025. Every year 9. 4 million people die attributed to complications associated
with hypertension. The situation in Semarang City is particularly troubling, with hypertension prevalence reaching
53. 69% annually. Data from the Semarang City Health Office indicates that from January 1 to July 15, 2021,
there were 61,950 diagnosed cases of hypertension, with Gayamsari District reporting the highest incidence at
4,089 cases, as detailed in 2021.

Chronic hypertension is identified as a disease primarily influenced by genetics, lifestyle choices, and stress levels,
according to (Dharmawan Hermanto in 2023). Individuals make their engagement with the world through their
lifestyle options, reflecting their daily behaviors with personal interests and ideas. Human activities typically
include three major aspects: sleep patterns, diet habits and exercise routines, which all play an important role in
health results during the time spent away from home. In contemporary society, there is a tendency towards low
physical activity and increase in consumption of food items rich in salt. Medically referred to as a silent Killer,
hypertension can progress silently, leading to severe consequences without obvious symptoms, as indicated by
(Dharmawan Hermanto in 2023). Education regarding health plays a critical role in equipping patients with
effective lifestyle management strategies for treating hypertension, states (Ayu Puspita Sari Feriana in 2023).
Changes in the external environment that present threats or challenges can often elevate an individual's stress
levels. Excessive stress is known to contribute to hypertension. Environmental factors, alongside individual
characteristics, create stress that manifests in various pressures and emotional turmoil, as explained by (Lingga et
al. in 2023). Addressing the gap identified in previous research, a study titled “Stress and Hypertension: An
Analytical Study Among Pharmacy College in Tobruk University Students” was undertaken.

Literature review

Atrial nutrotic peptide (ANP) and brain nutritious peptide (BNP) play an important role in regulation of salt
sensitivity and control of blood pressure (BP). Both peptides have strong nutrotic and vasodilator properties that
help maintain sodium balance and BP, especially in response to high sodium intake. As the consumption of sodium
increases, the atrium and ventricular dispensation leads to the release of additional ANP and BNP respectively,
resulting in systemic vasodiation and an intravascular compartment causes plasma volume to decrease due to an
innings of fluid in the internal area. This process later reduces BP. In addition, Nataryuratic peptides increase the
glomerular filtration rate (GFR) by increasing the tone of the appearance during volume expansion and reduce the
renal sodium revival through both direct and indirect passages. Direct activities include the NA*/K+atpase function
in the nephron with the prohibition of epithelial sodium channels (enac) in the nephrone and the prohibition of
sodium-glucose cootransporter. Indirectly, these peptides reduce the secretion of rinin and aldosterone (curry et
al., 2005).

Lack of nutriratic peptides contribute to the development of high blood pressure. Corin, a Cerin Protease located
in the heart and also referred to as the atrium natriuretic peptide-converted enzyme, facilitates conversion of
prohanp and probnp in its active forms. Corin's inadequate activation volume is associated with overload, heart
failure and salt-sensitive hypertension (Armali et al., 2013). Additionally, low concentrations of nutrotic peptides
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have been added to insulin resistance and the onset of type 2 diabetes. Obesity is considered to contribute to this
deficiency, possibly through the indigestion of fat nutritic peptide receptor 3 (42). Given their effects on metabolic
processes, Nataryuratic Peptides are being examined as potential therapeutic agents for managing metabolic
syndrome - a state of height BP characteristic, fasting of hyperglycemia, increase in central fat, high triglyceride
levels, and microeleuminuria, and microeleuminuria, which increase the risk of all. (Schlueter et al. , 2014).
Endothelium is important to regulate vascular tone and contribute significantly to salt sensitivity, mainly through
the function of nitric oxide (NO). Endothelial cells do not produce shrinking stress caused by frequent blood flow,
resulting in the activation of Guanlet cycles and the height of intracellular cyclic levels consist of vascular smooth
muscle. Loss of any synthesis - Endothelial nitric oxide in elevated blood pressure through the prohibition of
sinoles (enos) and advance to high blood pressure in both animals and humans. Clinical studies have confirmed
that people with high blood pressure display less systemic no synthesis than people with normal blood pressure.
Apart from NO, endothelial cells also release various vasoactive agents. These include vasodilators such as
prostaclin and endothelium -interpretation hyperpolarizing factor, as well as vasoconstricters such as endothelin -
1 (ET1), locally produced angiotensin I, and thromboxon A and prostaglandin. The ET1 serves as a strong
vasoconstrick by obliging the ETA receptor found on the vascular smooth muscle cells. Other vasodilator,
including calcitonin gene -related peptides, adrenomedulin, substance P, and glucagon such as peptide -1 (GLP
1), mainly increase their effects by increasing any production from the endothelium. The pathophysiological
balance between vasodilator (such as not) and Vesoconstructures (eg ET1) eventually establishes the overall effect
of endothelial functions on the vascular tone. While transmitting the level of ET1 can not always be elevated in
high blood pressure cases, increased vascular accountability for ET1 is often noted, and the opponent of the ETA
receptor is displayed for the lower blood pressure in both experimental and clinical settings.

Endothelium dysfunction is a decisive mechanism in the development of high blood pressure. Even a person with
normal blood pressure, who has a family trend for hypertension, displays impaired endothelium-dependent
vasodilation, reflecting a hereditary effect. Prolonged hypertension causes damage to the endothelium through
pressure overload and increases oxidative stress. Enzymes such as NADPH oxidase, zantine oxidase, and
cycloxygenase, with low supexide dismissal activity, produce excesses of reactive oxygen species (ROS). In
particular, supexide ions interacted with the NO to create peroxinitrit, which is a supporter inflammatory oxidant,
which reduces the bioavailability of NO. NO reduction serves as a significant relationship between oxidative stress
and endothelial dysfunction in high blood pressure cases.

In those individuals who are sensitive to salt, hemodynamic stress -induced hemodynamic stress can cause
excessive synthesis to replace p (TGFpB) and ROS, which hinders the availability of further no. Different factors
such as angiotensin 11, cyclic vascular deformity, ET1, uric acid, systemic swelling, nooriadrandranaline, free
fatty acids, and tobacco can increase the activity of nadph oxidation, thus acts as the primary catalyst of oxidative
stress in terms of high blood pressure.

To maintain life of the human body, it must continuously adjust the variations occurring both internal and external.
This continuous adjustment is referred to as homeostasis, in which important internal parameters such as body
temperature and oxygen saturation are carefully controlled to preserve stability and vitality. To facilitate this
regulation, the body attaches the autonomous nervous system and the central nervous system, while also issues
the required hormones related to stress including cortisol, adrenaline, and nordrenaline. These physical reactions
help individuals navigate everyday challenges, including those who are considered stressful.

The release of these physiological substances and modifications in immune and metabolic functions are part of a
larger adaptive mechanism known as allostasis (Sterling Eyer, 1988). Allostasis empowers the body to react in an
adaptive manner to environmental pressures by activating and deactivating various regulatory mechanisms. This
is advantageous as long as it is efficiently managed, engaging only when necessary and ceasing once the stressor
is removed (O'Connor et al. , 2021).

Nevertheless, prolonged or poorly regulated stress response can cause physical damage. MCEWEN (1998)
proposed the term allystatic load to describe the cumulative "wear and tears", which ends with the body constant
or chronic stress risk. Alolystatic load not only indicates excessive activation of stress mediators, but also declines
the ability of these systems to respond adequately when necessary, such as producing excessive or insufficient
amounts of cortisol in a rapid stress reaction.

This disruption in regulation affects various physical systems, including heart, metabolism, neurological,
behavior, and cellular functions. As these systems deteriorate over time, the chances of disease and dysfunction
increases (MCEWEN SEAKAN, 1999).

In connection with this, McEwen (2018) introduced the concept of allostatic overload, which refers to the adverse
effects that occur when stress mediators are repeatedly activated or activated excessively. At this point, the same
mechanisms intended for our protection emerge as sources of physiological stress. Allostatic overload illustrates
how stress can threaten biological functions by exceeding the body's adaptive capacity, particularly when various
response mechanisms to stress work together and become unregulated. (O'Connor et al. , 2021)
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When a person encounters a stressful or threatening situation, two primary physiological systems of the body are
attached to managing the response. The first system to respond is the sympathetic adrenal marrow (SAM) system,
followed by a hypothalamic-pituitary-incomplete (HPA) axis.

The brain begins a reaction to stress within emigadala, which detects the danger and communicates with the
hypothalamus. The hypothalamus later activates the autonomous nervous system (ANS), causing the activation
of the adrenal glands, which is responsible for releasing the Nordrinaline. This neurotransmitter immediately
stimulates internal organs, begins a sympathetic response to perceived hazards. (O'Coner et al., 2021). In addition,
the adrenal marrow leaves the adrenaline in the bloodstream, which increases the body's readiness. These
processes collectively form an acute and effective response to the SAM system. Within seconds, the body enters
a state which is known as "fight or flight", which has increased the rate of breathing, the heart rate and contraction
power, wide eyes for increased vision, and reduces digestive activity to redirect blood flow to the muscles.
Concurrent, the HPA axis becomes active when the alleged danger is considered important. The hypothalamus
corticotropin-immune-regulating factor (CRF) is released, which travels to the pituitary gland through the blood.
The gland issues adrenocorticotropic hormone (ACTH), which cap is caused to the adrenal cortex to release
cortisol, which is usually referred to as stress hormones. Cortisol performs many important functions; It helps in
lifting protein and fats, and also begins the breakdown of muscles and liver-comprehensive glycogen. Glycogen
is metabolized in glucose which provides energy to the muscles and brain in the stressful period. Additionally,
cortisol also helps reduce inflammation, and it can be beneficial for low-existence. However, cortisol is not
completely a stress-aidapping hormone; It performs several tasks that extend beyond stress adaptation. It plays an
essential role in regulating the circadian rhythm and affects both genomic and non-genetic cellular functions
(Macwen, 2019). Understanding dual activation systems-Sima and HPA for long-term adaptation for protecting-
is important to understand how the body addresses both intense and chronic stresses.

Statement of the Problem

The pressure associated with educational demands is continuously increasing, a major challenge for university
students until it affects the necessary physiological processes that can cause hypertension. Studies focusing on
the effects of psychological stress on heart health are limited in the educational settings of Libya. Examination
of elevated educational expectations, examination related stress and limited resources for stress management at
Pharmacy College at Tobrich University can lead to temporary but dangerous increase in stress hormone levels.
It is important to understand these changes, as the young population can withstand significant heart risks if the
initial warning indicator is disregarded.

Material and methods

The approach adopted in this research includes research structures, target demographic, sampling methods,
techniques for collecting data and analysis processes. This investigation implemented a quantitative, pre-post
experimental framework to evaluate the effects of stress related to examinations on hormone levels, alongside
their possible correlation with hypertension in students attending the Pharmacy College at Tobruk University.
Data was collected both prior to and following the examinations to record variations in biomarkers associated
with stress. The focus group consisted of graduate individuals enrolled at Pharmacy College at Tobrook
University. A facility sampling method was used to select 32 students, selected based on their readiness and ability
to participate. The participants represented both sexes and were within the age of 18 to 25, no pre -known
endocrine or heart conditions.

Data Collection

Data were obtained through the use of the Snibe Diagnostic MASRADAR X3, a precision diagnostic instrument
for hormone level measurement. The analysis focuses on four hormones: thyroxin (T4), Tryodothyrone (T3),
thyroid-stimulating hormone (TSH), as well as gruelin, leptin, glucose, erythropoitin (EPO), and atral natritic
peptide (ANP) levels. Blood samples were collected from the participants a week before their final examination
and immediately after those examinations to inspect any change due to stress. Descriptive statistics, which
included mean values and standard deviations, were computed for hormone concentrations before and after the
examinations. Paired t-tests were utilized to identify significant differences between measurements taken before
and after the examinations. All statistical evaluations were conducted employing SPSS version 26, with a
significance threshold established at p less than 0. 05. Research received approval from the Ethics Committee of
Pharmacy College at Tobric University. Participants granted informed consent, and measures were taken to ensure
privacy through data approaching. He was made aware of his right to withdraw from any moment study without
facing any result.

Results

The examination of the gathered information entails tables that encapsulate the hormone concentrations alongside
a commentary on the findings relevant to each hormone.

Thyroxine (T4) Levels
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Table 1: T4 Levels Before and After Examinations (ug/dl)

Statistic Before Exam After Exam
Mean 6.84 8.24
Standard Deviation 2.57 1.92
Reference Range 5-12 5-12

T4 levels increased significantly from a mean of 6.84 pg/dl before exams to 8.24 pg/dl after exams (p < 0.05).
Both pre- and post-exam levels were within the reference range (5-12 pg/dl), but the increase suggests a potential
stress-related suppression of thyroid function before exams, with recovery post-exam. This may reflect the impact
of stress on metabolic regulation, though the clinical significance remains limited.
Triiodothyronine (T3) Levels

Table 2: T3 Levels Before and After Examinations (ng/dl)

Statistic Before Exam After Exam
Mean 92.16 124.58
Standard Deviation 37.82 25.73
Reference Range 80-180 80-180

T3 levels increased significantly from a mean of 92.16 ng/dl before exams to 124.58 ng/dl after exams (p < 0.001).
Both values were within the reference range (80—180 ng/dl), but the increase suggests improved thyroid function
post-exam, possibly due to reduced stress. This aligns with the normalization of metabolic processes following
stress reduction.

Thyroid-Stimulating Hormone (TSH) Levels

Table 3: TSH Levels Before and After Examinations (mIU/L)

Statistic Before Exam After Exam
Mean 0.74 1.59
Standard Deviation 0.76 0.93
Reference Range 0.4-4.0 0.4-4.0

TSH levels increased significantly from a mean of 0.74 mIU/L before exams to 1.59 mIU/L after exams (p <
0.001). Both values were within the reference range (0.4—4.0 mIU/L), but the increase suggests a recovery of
thyroid axis regulation post-exam. Low pre-exam TSH may indicate stress-induced suppression, with
normalization post-exam reflecting reduced physiological stress.
Ghrelin Levels

Table 4: Ghrelin Levels Before and After Examinations (pg/ml)

Statistic Before Exam After Exam
Mean 146.13 90.06
Standard Deviation 18.27 25.57
Reference Range 50-150 50-150

Ghrelin levels decreased significantly from a mean of 146.13 pg/ml before exams to 90.06 pg/ml after exams (p
<0.001). Pre-exam levels were at the upper limit of the reference range (50-150 pg/ml), possibly reflecting stress-
induced appetite changes. The post-exam decrease suggests a normalization of appetite regulation, which may be
linked to reduced stress and improved metabolic balance.
Leptin Levels

Table 5: Leptin Levels Before and After Examinations (ng/ml)

Statistic Before Exam After Exam
Mean 9.77 5.45
Standard Deviation 1.49 2.24
Reference Range (Male) 1-9 1-9
Reference Range (Female) 4-25 4-25

Leptin levels decreased significantly from a mean of 9.77 ng/ml before exams to 5.45 ng/ml after exams (p <
0.01). Pre-exam levels were at the upper limit for males (1-9 ng/ml) and within the range for females (4-25
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ng/ml). The reduction post-exam suggests a stress-related elevation in leptin before exams, potentially linked to
altered energy balance, with normalization post-exam.
Glucose Levels

Table 6: Glucose Levels Before and After Examinations (mg/dl)

Statistic Before Exam After Exam
Mean 93.84 84.97
Standard Deviation 19.99 6.37
Reference Range 70-100 70-100

Glucose levels decreased significantly from a mean of 93.84 mg/d| before exams to 84.97 mg/dl after exams (p <
0.05). Both values were within the reference range (70-100 mg/dl), but the slight elevation pre-exam may reflect
stressinduced gluconeogenesis. The post-exam decrease indicates improved glucose regulation, consistent with
reduced stress.

Erythropoietin (EPO) Levels
Table 7: EPO Levels Before and After Examinations (mlU/mL)

Statistic Before Exam After Exam
Mean 21.06 10.56
Standard Deviation 2.88 4.19
Reference Range 4.1-19.5 4.1-19.5

EPO levels decreased significantly from a mean of 21.06 mIU/mL before exams to 10.56 mIU/mL after exams (p
<0.001). Pre-exam levels slightly exceeded the reference range (4.1-19.5 mlU/mL), possibly due to stress-related
hypoxia or inflammation. The post-exam reduction to within the normal range suggests a normalization of
erythropoiesis regulation post-stress.

Atrial Natriuretic Peptide (ANP) Levels
Table 8: ANP Levels Before and After Examinations (pg/mL)

Statistic Before Exam After Exam
Mean 76.48 50.39
Standard Deviation 19.45 12.66
Reference Range 77-120 77-120

ANP levels decreased significantly from a mean of 76.48 pg/mL before exams to 50.39 pg/mL after exams (p <
0.001). Both values were within the reference range (20—77 pg/mL), but the higher pre-exam levels may reflect
increased cardiac stress or blood pressure regulation during exams. The post-exam decrease suggests reduced
cardiovascular strain, supporting a link between stress and hypertension risk. Stress-Induced Hypertension

Among Pharmacy Students at Tobruk University
Table 9: Average Blood Pressure and Hypertension Prevalence by Specialization Among Pharmacy Students

Speciali Average BP Before Average BP During Average BP After % Students with BP
zF;tion One Week One Week One Week >130/85 During
(Systolic/Diastolic) (Systolic/Diastolic) (Systolic/Diastolic) One Week
Biotech 78.9/118.4 92.3/136.3 84.7/125.3 43.60%
nology
Pharma 80.3/120.6 94.2/140.3 85.3/126.3 46.70%
ceutics
P%S;O' 81.5/121.9 03.8/141.1 86.8/127.1 44.40%
Organic
Chemist 79.8/119.3 92.9/138.6 84.7/124.7 41.00%
ry
Bioche 80.0/120.0 92.7/137.8 84.8/124.6 41.50%
mistry
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The table illustrates the impact of stress on blood pressure among male pharmacy students across five
specializations. During the one-week period, presumed to be a stressful time (e.g., exams), all specializations
show a significant increase in both systolic and diastolic blood pressure, with Pharmaceutics recording the highest
average (94.2/140.3) and Biotechnology the lowest (92.3/136.3). After one week, blood pressure levels decrease,
approaching baseline values, indicating that the hypertension is likely stress-induced and temporary. The
percentage of students with elevated blood pressure (= 130/85 mmHg) during one week is highest in
Pharmaceutics (46.7%) and lowest in Organic Chemistry (41.0%), suggesting varying stress levels across
specializations. These findings underscore the need for stress management strategies, particularly for
Pharmaceutics students, who appear most affected.

Stress-Induced Hypertension Among Female Pharmacy Students at Tobruk University
Table 10: Average Blood Pressure and Hypertension Prevalence by Specialization Among Female Pharmacy

Students
Speciali Average BP Before Average BP During Average BP After % Students with BP
Z'thion One Week One Week One Week > 130/85 During
(Systolic/Diastolic) (Systolic/Diastolic) (Systolic/Diastolic) One Week

Biotech 80.0/120.0 91.2/131.4 84.7/124.7 28.20%
nology

Pharma 78.3/117.0 87.0/127.0 82.0/120.7 23.30%
ceutics

P%ﬁ;"' 79.7/117.5 90.0/130.3 83.9/122.5 27.80%
Organic
Chemist 79.7/119.0 90.8/132.5 84.1/123.4 30.20%

ry

Bioche 79.0/117.9 88.5/129.8 83.3/122.4 25.60%
mistry

The table illustrates the impact of stress on blood pressure among female pharmacy students across five
specializations. During the one-week period, presumed to be a stressful time (e.g., exams), all specializations
show an increase in blood pressure, with Biotechnology recording the highest average (91.2/131.4) and
Pharmaceutics the lowest (87.0/127.0). After one week, blood pressure levels generally return to near baseline
values, suggesting that the hypertension is stress-induced and temporary. The percentage of students with elevated
blood pressure (of 130/85 mmHg) during a week is the highest in organic chemistry (30.2%) and the lowest in
pharmaceutics (23.3%), indicating that organic chemistry students may experience more stress, possibly due to
the nature of their courses. These findings highlight the need for stress management intervention, especially for
students in organic chemistry and biotechnology, which show high rates of high blood pressure related to stress.

Discussion and Recommendations

The research indicated notable alterations in hormone concentrations linked to stress resulting from examinations:
e T4, T3, and TSH levels increased after the examination period, near specific values, which means
increased regulation of sleep after stress reduction.
»  Prior to the examinations, the levels of Ghralin, Leptin, EPO and ANP were increased, reflecting
immediate stress, but they saw a significant decline after the exam, returning to standard levels.
Discussion
Results indicate a significant relationship between stress experienced during examinations and changes in
hormone concentrations in students at Pharmacy College, Tobrook University. The increase in levels of gruelin,
leptin, EPO and ANP before examinations reflect an elevated stress reaction, which can increase the risk of high
blood pressure. Increase in T4, T3 and TSH levels after examination may represent the increase in sleep quality
as a result of decrease in stress. These hormonal modifications are compatible with earlier research that associates
educational pressure with physical imbalance, underlining the importance of implementing stress management
strategies.
Recommendations
The following recommendations are suggested in the light of these findings.
1. To reduce the stress related to the examination, implement stress management programs, such as
mindfulness/rest workshops.
2. To assist students during the high-tin period, provide access to on-campus counseling services.
3. Regular health screening to assess hormone levels and blood pressure for students.
4. Encourage healthy sleep practices to promote melatonin production, and recovery from stress.
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Limitations
The study has several limitations:
e Thesample size (n=32) is small and limits the ability to generalize findings to broader student population.
e The use of convenience sampling introduces potential selection bias.
e The potential effect of external factors, such as diet or physical activity, weren't controlled and could
have influenced hormone levels.
e  The study was limited to only impacts of hormonal biomarkers and didn't measure blood pressure directly
to verify hypertension.

Conclusion

The present study demonstrated that test anxiety can have a significant effect on levels of Thyroxine T4,
Triiodothyronine T3, Thyroid-Stimulating Hormone TSH, Ghrelin, Leptin, Glucose, Erythropoietin EPO and
Atrial Natriuretic Peptide ANP in pharmacy college students at Tobruk University, which may have implications
for hypertension related risk. The results support the need for, and usefulness of, potential intervention strategies
focused on academic stressors to improve mental health and well-being for students. Future exploration should
involve a larger sample size as well as looking for further physiological markers relating to the relationship
between academic stress and hypertension.
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