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Abstract: Finasteride is a medication used in the treatment of 

androgenic alopecia in both males and females, as well as in the 

management of benign prostatic hyperplasia (BPH) in males. The 

study aimed to investigate the effects of finasteride on serum cortisol 

and testosterone levels. Female Wistar rats were used as the 

experimental model. Forty-five female rats were divided into control 

and treatment groups. Hormone levels were measured using ELISA 

kits for cortisol and testosterone. Finasteride significantly reduced 

cortisol levels in treated rats compared to control. At the same time, 

testosterone levels increased in a dose-dependent manner. Finasteride 

alters adrenal and gonadal hormones by lowering cortisol and 

elevating testosterone. These findings highlight its broader impact on 

endocrine regulation. 
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1.Introduction  

Finasteride is a synthetic inhibitor of 5α-reductase, 

commonly employed in the management of benign 

prostatic hyperplasia (BPH) and androgenetic alopecia 

[1,2].   Finasteride modifies the hormonal equilibrium in 

the body by inhibiting the conversion of testosterone into 

its more powerful metabolite, dihydrotestosterone 

(DHT).  This process impacts not just androgen-related 

pathways but may possibly alter other endocrine 

functions [3-6]. 

Testosterone  The steroid hormone testosterone is 

present in both humans and other animals.  The testes are 

the principal source of testosterone in males.  Women's 

ovaries generate testosterone, but at far lower quantities.  

In females, testosterone is produced by the ovaries and 

adrenal glands.  Typically, blood testosterone levels in 

females are 10–20 times lower than in males.  Women 

are more susceptible to variations in testosterone levels, 

even though testosterone is often recognized as a male 

sex hormone due to the disparity in concentration 

between the genders.  Cortisol, the principal 

glucocorticoid hormone synthesized by the adrenal 

glands, is generated in the zona fasciculata layer of the 

adrenal cortex.  The anterior pituitary secretes 

adrenocorticotropic hormone (ACTH), which is pivotal 

in stress response, metabolism, and immunological 

control.  Enhances the action of low-density lipoprotein 

(LDL) receptors and stimulates cholesterol desmolase, 

the rate-limiting enzyme in cortisol production that 

transforms cholesterol to pregnenolone.  The majority of 

glucocorticoids are inactive and associated with either 

albumin or corticosteroid-binding globulin (CBG) 

[10,11].  Given both testosterone and cortisol are steroid 

hormones derived from cholesterol and possess 

analogous biosynthetic routes, alterations in one system 

may possibly influence the other [12-14].  

Animal studies, particularly in rats, provide valuable 

insights into the biochemical and physiological effects of 

finasteride. Investigating how finasteride administration 
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modifies serum testosterone and cortisol levels in rats 

can help clarify its broader endocrine effects. Such 

findings are important not only for understanding the 

drug’s safety profile but also for anticipating possible 

metabolic or stress-related consequences in clinical use 

[15-19]. 

2.Methodology  

In this experiment, forty-five female Wistar rats aged 90 

days and weighing 160–180 g were used. The animals 

were divided into three groups: control, low-dose 

finasteride (1 mg), and high-dose finasteride (5 mg). 

Blood samples were collected at different intervals. After 

collection, the blood was allowed to coagulate for one 

hour at room temperature or overnight at 2–8℃. Then, 

the samples were centrifuged at 1000×g for 20 minutes 

at 2–8℃, and the serum supernatant was separated for 

hormonal assays [20-22]. 

 

Principle of Assay for Cortisol 

Cortisol levels were determined using a Rat Cortisol 

ELISA Kit (A303698), which is based on a competitive 

enzyme immunoassay. The microtiter plate was pre-

coated with cortisol antigen. In this method, cortisol in 

the serum samples competes with immobilized cortisol 

for binding to biotinylated anti-cortisol antibodies. After 

incubation, unbound antibodies were washed away, and 

an HRP-streptavidin conjugate was added. Following 

another incubation, TMB substrate solution was 

introduced, producing a blue color that turned yellow 

after adding the stop solution. The optical density was 

measured at 450 nm using a microplate reader, and the 

cortisol concentration was calculated from a standard 

curve [23,24]. 

 Test principle for Testosterone 

Testosterone levels were measured using a Rat 

Testosterone ELISA Kit, which also employs a 

competitive ELISA principle. The ELISA plate was pre-

coated with testosterone antigen, and testosterone in the 

samples competed with the immobilized antigen for 

binding to an HRP-conjugated detection antibody [25-

28]. After washing away the excess, a substrate solution 

was added, leading to a yellow color formation. The 

absorbance was read at 450 nm, and the testosterone 

concentration was determined by comparing sample 

values to a standard calibration curve [29-32]. 

3. Results and discussion  

 cortisol 
 

Table (1) presents cortisol levels (mean ± standard error) 

measured across three experimental groups (Control, 

(1mg) and (5mg) finasteride) over two consecutive 

months. Statistical significance was determined using 

Least Significant Difference (LSD) testing at p < 0.05. 

The control group maintained the highest cortisol levels 

during both measurement periods (95.63±1.44 and 

97.34±1.29, respectively). These values were 

significantly higher than both treatment groups (p < 

0.05). The (1mg) exhibited intermediate cortisol levels 

(86.55±2.01 and 78.84±1.99), which were significantly 

lower than the control group but significantly higher than 

the (5mg) in both measurement periods. The (5mg) 

treatment group demonstrated the lowest cortisol levels 

(77.69±3.98 and 68.02±4.07), significantly lower than 

both the control and (1mg) across both time periods. The 

LSD value for comparing between groups was 5.012, 

indicating that mean differences greater than or equal to 

this value were considered statistically significant at p < 

0.05. The LSD value for comparing between time 

periods was 3.0124, meaning differences exceeding this 

threshold between measurements were statistically 

significant.  

 

Table 1: presents the mean cortisol levels and standard 

errors across the experimental groups. 

 

 

 

 

 

Group First Month  Second 

Month  

LSD 

periods 

Control 95.63±1.44 

Aa 

97.34±1.29 

Aa 

3.0124 

G1 (1mg) 86.55±2.01 

Bb 

78.84±1.99 

Bc 

G2 (5mg) 77.69±3.98 

Cc 

68.02±4.07 

Cd 

LSD  

groups 

5.012 
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This results in table (1) noticed decrease in cortisol level 

from the first month, cortisol is inactivated in liver partly 

via 5AR (types 1 & 2) to 5α-dihydrocortisol. Finasteride 

selectively inhibits type 2 (SRD5A2). In human 

hepatocytes, pharmacologic 5AR2 inhibition with 

finasteride augments cortisol action (because less is 

inactivated), altering lipid metabolism. This argues 

against a primary drop in effective cortisol signaling that 

accepted with [33]. 

Clinical endocrine studies in people on finasteride (5 

mg/day) showed no significant changes in serum cortisol 

(and no adrenal steroidogenesis impairment beyond 

expected shifts in 5α-metabolites) [34,35]. 

In humans, finasteride does not meaningfully lower 

circulating cortisol. Most clinical studies and the FDA 

label report no significant change in serum cortisol with 

finasteride. Mechanistically, 5-α-reductase (5AR) helps 

inactivate cortisol in liver; inhibiting 5AR can reduce 

cortisol clearance and thereby augment local 

glucocorticoid action, especially in liver more consistent 

with unchanged or effectively higher tissue exposure, not 

lower cortisol [36,37]. 

These findings are aligned with previous studies. [38] 

highlighted the importance of regulating HPA axis 

activity to prevent chronic stress-related disorders. 

Furthermore, [39] provided evidence that certain 

pharmacological agents and finasteride extract can 

attenuate HPA axis responses, leading to reduced 

circulating cortisol under both basal and stress-induced 

conditions [40]. 

 

Testosterone 

 
Table (2) presents testosterone levels (mean ± standard 

error) measured across three experimental groups 

(Control, (1mg), and (5mg)) over two consecutive 

months. Statistical significance was determined using 

Least Significant Difference (LSD) testing at p < 0.05. 

The control group maintained the lowest testosterone 

levels during both measurement periods (1.05±0.02 and 

0.86±0.06, respectively). These values were significantly 

lower than both treatment groups (p < 0.05). The (1mg) 

exhibited intermediate testosterone levels (2.01±0.10 and 

3.13±0.09), which were significantly higher than the 

control group but significantly lower than the (5mg) in 

both measurement periods. The (5mg) demonstrated the 

highest testosterone levels (3.23±0.12 and 5.97±0.14), 

significantly higher than both the control and 1 mg 

treatment groups across both time periods. The LSD 

value for comparing between groups was 1.214, 

indicating that mean differences greater than or equal to 

this value were considered statistically significant at p < 

0.05. The LSD value for comparing time periods appears 

to be missing from the table. 

Table 2: presents the mean Testosterone levels and 

standard errors across the experimental groups 

 

This table (2) results of control levels of Testosterone in 

hair agree with [41] that show Control levels of 

testosterone in hair provide an important baseline for 

evaluating hormonal changes. Measuring testosterone in 

hair reflects long-term exposure rather than short-term 

fluctuations seen in blood or saliva. This stable indicator 

helps in distinguishing normal physiological levels from 

abnormal elevations or deficiencies. Therefore, using 

hair samples offers a reliable and non-invasive method 

for monitoring androgen status in research and clinical 

practice. 

The data presented in this table (2) show that control 

groups appear to increase in the Testosterone levels from 

the first month. This may indicate that reverses the effect 

of natural factors such as natural hormone cycles or 

environmental factors without therapeutic intervention 

affecting hormone levels, that accept with [42] 

performed a meta-analysis of 11 clinical studies 

involving 1,784 people treated with finasteride. The 

pooled results did not demonstrate a consistent 

significant increase in serum testosterone levels. 

Variations across studies suggest that observed increases 

may result from altered sex hormone–binding globulin 

(SHBG) dynamics rather than increased androgen 

production [43] 

In the PLESS randomized controlled trial, people with 

BPH treated with finasteride showed a modest but 

statistically significant increase in serum testosterone 

compared to placebo—especially in those with low 

baseline testosterone. These individuals also showed 

slight reductions in body mass index (BMI) [44]   

Group First Month  Second 
Month. 

LSD 
periods 

Control 1.05±0.02 
Cc 

0.86±0.06 
Cc 

1.453 

G1 (1mg) 2.01±0.10 
Bb 

3.13±0.09 
Ba 

G2 (5mg) 3.23±0.12 
Ab 

5.97±0.14 
Aa 

LSD 
groups 

1.214 
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Numerous clinical and experimental studies support this 

hormonal pattern. For instance, [45] reported elevated 

serum testosterone levels in healthy people following 

both short- and long-term use of finasteride. However, 

despite the rise in total testosterone, overall androgenic 

activity may not increase proportionally due to the lower 

binding affinity and potency of testosterone at the 

androgen receptor compared to DHT [46]. 

A clinical study tracking hormonal changes over three 

months of finasteride use found testosterone levels rose 

by approximately 15% (p < 0.05) [47] 

In the current study, finasteride administration also 

resulted in parallel increases in progesterone and 

estrogen levels, particularly at the 5 mg dose. These 

findings suggest that the treatment not only alters 

androgen metabolism but may also stimulate the 

gonadotropic axis, enhancing overall steroidogenesis. 

This hormonal shift is consistent with previous research 

on anabolic and hormonal therapies that modify multiple 

steroid pathways simultaneously [48,49]. 

In a 28-day randomized study (5 mg/day), finasteride 

significantly reduced DHT levels in scalp tissue and 

serum, but did not alter serum testosterone [50] 

Overall, while finasteride may provoke mild increases in 

serum testosterone most prominently in individuals with 

low baseline T or during high dose/prolonged treatment, 

the findings are inconsistent and often physiologically 

minimal. The meta-analytic evidence emphasizes that 

increased testosterone is not a robust or expected 

outcome. Understanding these nuances is critical when 

counseling patients about hormonal effects of finasteride. 

Conclusion 

The present study demonstrated that finasteride 

administration significantly altered serum cortisol and 

testosterone levels in rats in a dose-dependent manner. 

Finasteride treatment resulted in a marked reduction in 

cortisol concentrations, suggesting that inhibition of 5α-

reductase may affect hypothalamic-pituitary-adrenal 

(HPA) axis regulation and cortisol metabolism. At the 

same time, testosterone levels increased significantly in 

treated groups, with the highest elevation observed at the 

5 mg dose. This indicates that suppression of 

dihydrotestosterone (DHT) formation by finasteride 

leads to a compensatory rise in circulating testosterone. 

These findings highlight that finasteride exerts broader 

endocrine effects beyond androgen suppression, 

influencing adrenal and gonadal hormone balance. The 

observed hormonal shifts may have implications for 

stress regulation, metabolism, and reproductive 

physiology. Further studies are warranted to clarify the 

mechanisms underlying these changes and to evaluate 

their potential clinical relevance, particularly in long-

term use. 
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