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SUMMARY
Background: Male pattern hair loss (MPHL) is influenced by increased androgenic activities in the body, 
prostatic diseases has been linked with high androgenic activities, especially Dihydrotestosterone (DHT) 
that influences the growth of hair on the body and prostatic cells. This study aimed to check the relationship 
between androgenic activity with respect to prostatic specific antigen (PSA) expression in bald and non-bald 
men.
Methods: Seventy (70) subjects participated in this study at the Kwara State Specialist Hospital, Ilorin. 
These subjects were divided into two equal groups of 35 subjects each. Group A- served as control subject; 
men with no apparent baldness while group B- comprised of men with apparent baldness. A questionnaire 
was given to each subject to ensure participation was voluntary. Blood sample was collected from each 
subject to be used for hormonal assay to check for PSA and TT concentrations using appropriate kits.
Results: Plasma testosterone significantly increased in men with apparent baldness (P≤0.001) compared to 
control subjects. PSA also increased insignificantly in men with apparent baldness which might be 
indicative of probable occurrence of prostate carcinoma or hyperplasia in men with apparent baldness.
Conclusion: This study revealed that prostate carcinoma might occur in male with apparent baldness due to 
progressive increase in PSA along with increased androgenic activity.

INTRODUCTION
 Male pattern hair loss (MPHL) describes the most 
common form of hair loss in men and sometimes women in 
response to circulating androgens and it is also referred to as 
androgenetic alopecia or simply balding. Affected men 
typically present with hairline recession at the temples and 
vertex balding, while women normally present with diffusely 
thin hair over the top of the scalp.[1] Classical androgenic 
hair loss in males begins above the temples and vertex or 
calvaria of the scalp. Significant balding affects about one in 
five men (20 %) in their 20s, about one in three men (30 %) in 
their 30s and nearly half of men (40 %) in their 40s.[2] In 
women, androgen involvement is less established; Hamilton 
found post-pubertal recession to type II was common in 
Caucasian women with approximately 25 % exhibiting the 
type IV pattern by age 50, although this did not develop 
further.[3]
 Male pattern hair loss is a condition associated with 
dihydrotestosterone (DHT) abundance. Dihydrotestosterone 
is the most powerful androgen and has 5x higher affinity to 
the androgen receptor than testosterone (TT). It has higher 
androgenic efficacy (approx. double or triple) than TT, DHT 
is produced via an irreversible reduction of testosterone by 
catalytic activity of 5α-reductase enzyme, and exists in two 

isoforms, type I and II. Type I of 5α-reductase is responsible 
for approximately ⅓ of circulating DHT, while Type II of 5α-
reductase is found in prostate, seminal vesicles, epididymis, 
hair follicles, liver and it is responsible for ⅔ of circulating 
DHT.[4] Reports have linked increased androgen activity to 
possible risk factor of some diseases such as benign 
hyperplasia [5,6] and prostate carcinoma.[7,8] A prostate 
disease similarly to hair follicles, is more influenced by DHT 
than TT. 
 Prostate-specific antigen (PSA) is a glycoprotein 
enzyme secreted by the epithelia cells of the prostate gland, it 
liquefies semen in the seminal coagulum and allows sperm to 
swim freely.[9] It is usually present in minute quantities in the 
serum of men with healthy prostates, but is often elevated in 
the presence of prostate cancer or other prostate disorders.[3] 
Therefore, this study aimed to check the relationship between 
androgenic activity and plasma PSA expression in men with 
apparent baldness and non-bald men.

MATERIALS AND METHODS
Experimental Subjects
 The study was carried out on 70 subjects at the Kwara 
State Specialist Hospital, Ilorin East Local Government Area 
of Kwara state.
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The selection criteria were:
l All subjects were males between the ages of 25 and 75 

years.
l The control group contained men with no visible sign 

of baldness.
l The baldness group contained males with visible signs 

of baldness (receding hairline and full baldness).
l All subjects had no diseases of the skin or scalp, or 

diseases related to hair loss
l Males with no chronic disease or any chronic illness 

that relates with apparent baldness.
 The subjects were divided into two groups based on 
the criteria above, thirty-five (35) for each group. The control 
group were men without baldness and the test group were 
men with apparent baldness.

Experimental Procedure
 A questionnaire was given to each subject to ensure 
participation was voluntary, and to get bio data from each, and 
also to check if the baldness was inherited or a sole 
appearance in each subject's family. Blood sample was 
collected from each subject to be used for hormonal assay to 
check for PSA and TT concentrations.

Blood Sample Collection
 The subjects were made to sit comfortably in a relaxed 
position at ambient temperature in the hospital's phlebotomy 
room. A tourniquet was tied around the upper arm to make the 
veins more prominent, the veins were then palpated. The skin 
was cleaned with cotton wool soaked with methylated spirit 
to disinfect the spot and a sterilized syringe was carefully 
injected into the vein.
 Blood was drawn in with the pulling of the plunger and 
when the level of the blood reached 5 ml mark of the syringe 
the tourniquet was released and the needle was removed. A 
dry cotton wool was then placed on the area with the arm held 
up. Blood collected from each subject was drained 
immediately into the Lithium Heparin collecting bottle and 
labelled accordingly. The blood samples were centrifuge and 
centrifuged for 20 min at 1000 rpm. The plasma was collected 
using disposable rubber pipettes, one for each subject, and put 
into the plain bottles and taken for hormone assay was carried 
out for the concentrations of TT and PSA.

Hormonal Analysis
 Plasma testosterone (TT) and prostate specific antigen 
(PSA) were measured using their respective ELISA kits, 
(Elabscience, U.S.A.) according  to  manufacturer's  
instructions. These immunoassays utilized specific antibody-
coated paramagnetic micro-particles and chemiluminescent 
substrate.

Statistical Analysis
 Data collected were analysed using paired student's T-
Test with the aid of GraphPad Prism version 6 (GraphPad 
Software Inc., USA). A p value of 0.05 was considered 
statistically significant.

RESULTS
 The mean concentration and correlation of 
testosterone (ng/dL) and prostate specific antigen (PSA) 
between control and experimental group (bald headed men) is 

shown in Table 1. The mean concentration of testosterone in 
bald headed men (4.41±0.36) was significantly increased 
(p<0.001) when compared to men in the control group 
(2.46±0.31), and though there was an increase in PSA levels 
in the experimental group (6.39±0.19), this was not 
significant (p>0.05), when compared to control (5.97±0.29).  

DISCUSSION
 Increased androgenic activities and other symptoms of 
metabolic disorder (such as increased body mass index, 
fasting blood glucose and cholesterol) have been linked with 
prostate diseases, that is, prostate carcinoma and benign 
prostate hyperplasia.[11] Testosterone, through the action of 
DHT, is involved in the growth of the prostate and hair 
growth, this study aimed to find out if men who are balding 
are at an increased risk of prostate carcinoma.
 The significant increase observed in the concentration 
of circulating testosterone in male baldness is in consonant 
with earlier studies which also observed an increase in plasma 
testosterone level within the age group of 45-60 years.[12-14]
Though the PSA rise is insignificant (p>0.05) when compared 
to control subjects, but it is an indicator of probable 
occurrence of prostate carcinoma or hyperplasia in men with 
apparent baldness. Both MPHL and prostate disease are 
influenced by 5-α-reductase enzymatic pathways.[11] 
Prostate diseases occur mostly in middle-aged men and is 
associated with high levels of DHT formed by 5α-reductase 
enzymatic conversion of testosterone to DHT. The effect of 
DHT on the prostate is hyperplasia followed by the urinary 
symptoms.[15] 
 Cindy et al,[16] associated frontal plus moderate 
vertex baldness at age 45 years with an increased risk of 
aggressive prostate cancer compared with no baldness. 
Although the association between MPHL and prostate cancer 
has been inconsistent, a positive relationship has been 
suggested by other scientists.[17,18]

CONCLUSION
 Male with apparent baldness are prone to having 
prostate carcinoma or hyperplasia due to increased 
androgenic actions, physicians should monitor patients with 
male pattern hair loss for the development of various prostate 
diseases.

Conflict of Interest
 The authors declare no competing interests.

REFERENCES
1. Leavitt M. Understanding and Management of Female 

Pattern Alopecia. Facial Plastic Surgery. 2008; 24(4): 
414-427.

Table 1: Mean concentration and correlation of 
testosterone (TT) and Prostate specific antigen (PSA) 
between control subjects and men with apparent baldness

Groups TT conc. (ng/dL) PSA conc. (ng/dL)

Control  2.46±0.33 5.97±0.29
***Bald  4.413±0.36  6.39±0.19

*** - p≤0.001.

Plasma Testosterone, PSA and Male Baldness



LASU Journal of Medical Sciences, Volume 2(2), July-December, 2017 3

2. Rodney S. Fact Sheet: Male pattern hair loss. 
University of Melbourne and Epworth Healthcare. 
Andrology Australia. 2015.

3. Hamilton JB. Patterned loss of hair in man; types and 
incidence. Ann N Y Acad Sci. 1951; 53:708-728.

4. Uemura M, Tamura K, Chung S, Honma S, Okuyama 
A, Nakamura Y et al. Novel 5 alpha-steroid reductase 
(SRD5A3, type-3) is overexpressed in hormone-
refractory prostate cancer. Cancer Sci. 2008; 99: 81-
86.

5. Oh BR, Kim SJ, Moon JD, Kim HN, Kwon YH, Ryu 
SB, et al. Association of benign prostatic hyperplasia 
with male pattern baldness. Urology. 1998; 51: 744-
748 

6. Chen W, Yang CC, Chen GY, Wu MC, Sheu HM, Tzai 
TS. Patients with a large prostate show a higher 
prevalence of androgenetic alopecia. Arch Dermatol 
Res. 2004; 296: 245-249.

7. Hawk W, Breslow RA, Graubard BI. Male pattern 
baldness and clinical prostate cancer in the 
epidemiologic follow-up of the first National Health 
and Nutrition Examination survey. Cancer Epidemiol 
Biomarkers Prev. 2000; 9: 523-527.

8. Gilles GG, Severi G, Sinclair R, English DR, Mccredie 
MR, Johnson W et al. Androgenetic alopecia and 
prostate cancer: findings from an Australian case-
control study. Cancer Epidemiol Biomarkers Prev. 
2002;11: 549.

9. Balk SP, Ko YJ, Bubley GJ. Biology of prostate-
specific antigen. Journal of Clinical Oncology, 2003; 
21(2): 383-91. 

10. Catalona WJ, Richie JP, Ahmann FR, Hudson MA, 
Scardino PT, Flanigan RC et al. Comparison of digital 
rectal examination and serum prostate specific antigen 

Plasma Testosterone, PSA and Male Baldness

in the early detection of prostate cancer: results of a 
multicenter clinical trial of 6,630 men. J Urol. 
1994;151(5):1283-90. 

11. Naglaa FA, Tamer AY, Abeer E-H, Amr E-A. Benign 
prostatic hyperplasia, metabolic syndrome and 
androgenic alopecia: Is there a possible relationship? 
Arab J Urol. 2016;14:157-162.

12. Takashima I, Adach K, Montagna W. (Studies of 
common baldness in the stump tailed macaque tv. In-
vitro metabolism of testosterone in the hair follicles. J 
Invest Dermatol. 1970; 55: 329-334.

13. Kaufman JM. The decline of androgen levels in elderly 
men and its clinical and therapeutic implications. 
Endocrine reviews. 2000; 26(6): 833-876.

14. Kaufman KD. Androgen metabolism as it affects hair 
growth in androgenic Alopecia. Dermatol Clin. 1996; 
14(4): 697-711

15. Eaton CL. Aetiology and pathogenesis of benign 
prostatic hyperplasia. Curr Opin Urol. 2003; 13: 7-10.

16. Zhou KC, Pfeiffer RM, Cleary DC, Hoffman HJ, 
Levine PH, Lisa Chu LW, Hsing AW, Cook MB. 
Relationship Between Male Pattern Baldness and the 
Risk of Aggressive Prostate Cancer: An Analysis of the 
Prostate, Lung, Colorectal, and Ovarian Cancer 
Screening Trial. J Clin Oncol. 2014;10.1200/ 
JCO.2014.55.4279.

17. Amoretti A, Laydner H, Bergfeld W. Androgenetic 
alopecia and risk of prostate cancer: A systematic 
review and meta-analysis. J Am Acad Dermatol. 2013; 
68: 937-943.

18. Muller DC, Giles GG, Sinclair R. Age dependent 
associations between androgenetic alopecia and 
prostate cancer risk. Cancer Epidemiol Biomarkers. 
Prev. 2013; 22: 209-215.


	Page 1
	Page 2
	Page 3

