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Summary 
Male infertility constitutes a worldwide problem, especially 
in Nigeria where most men do not readily accept that they 
may contribute to the couple 's infertility. In order to assess 
hormonal dis turbances in the male infertility we compared 
male reproduct ive hormonal levels in human serum and 
seminal plasma and evaluated the hypothalamic-pituitary-
testicular-axis in infertile Nigerian males. The biophysical 
s emen p a r a m e t e r s were assessed by W.H.O. s tandard 
m a n u a l m e t h o d . S c r u m and s emina l p l a s m a ma le 
reproduct ive hormones (Leutinizing hormones. Follicular 
s t imulat ing hormone . Prolactin and Testosterone) were 
measured by E n z y m e Immunoassay (EIA) technique of 
W . H . O . in s ix ty (60) infer t i le adul t ma le N i g e r i a n s 
(Ol igospcrmic; n = 4 0 and azoopermic; n = 20) and forty 
controls of proven fertility (Normospermic subjects; n = 
40). T h e results show that the serum concentrations of 
gonadotropins (LH and FSH) were significantly higher 
(/3<0.05) in infertile subjects than controls. Patterns of 
s e r u m p r o l a c t i n leve ls were s imilar . T h e va lues of 
gonadotropins in serum were significantly higher (P<0.05) 
than those of seminal plasma. Seminal plasma testosterone 
in infertile subjects was significantly higher ( M ) . 0 0 5 ) than 
that of controls but the serum levels of testosterone were 
s i g n i f i c a n t l y h i g h e r ( / > < 0 . 0 5 ) in a z o o s p e r m i c t han 
o l i g o s p e r m i c s u b j e c t s a n d c o n t r o l s . T h e r e w a s no 
s ignif icant correlat ion between serum hormonal level and 
seminal plasma hormonal level in all ihegroups(/ )<0.05).We 
concluded that male infertility in Nigerians is characterized 
by hyperprolactinaemia, raised scrum gonadotropins (LH, 
FSH), and raised seminal plasma testosterone. Hormonal profiles 
in serum and seminal plasma were not significantly correlated, 
and hence cannot be used as exclusive allernativc in male 
infertility investigations. The observed spermogram in spite of 
significant elevation of seminal plasma testosterone in infertile 
males investigated suggests Sertoli cells malfunction. 

Keywords: - Serum, seminal plasma, reproductive 
hormones, male infertility. 

Resume 
L infertility mascul ine const i lue u n p r o b l e m e mondia le 
spec ia lement au Niger ia ou la plupart de s h o m i n e s 
n acccptent pas directement qu ' i l s peuvent c o n t r i b u e r a 
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I ' infer t i l i ty du coup le . Pour e v a l u e r les pe r tu rba t ions 
h o r m o n a l e s c h e z les h o m m e s i n f e r t i l e , n o u s a v o n s 
c o m p a r e le taux des h o r m o n e s r e p r o d u c t r i c e ma l e dans 
le s e r u m h u m a i n . le p l a s m a s e m i n a l et I ' a x e 
hypo tha lamique-p i tu i t a i r e - t e s t i cu la i r e . C e s pa rame t r e s 
b iophys iques du s p e r m e e ta ient e v a l u e s par la m e t h o d e 
s tandard de P O M S . Les h o r m o n e s r e p r o d u c t r i c e male 
dans le serum et le p lasma seminal ( L H , F S H . Prolact ine 
et t e s t o s t e r o n e ) e t a i en t m e s u r e e s par la t e c h n i q u e 
e n z y m a t i q u e de P O M S c h e z 6 0 a d u l t e s m a l e in fe r t i l e 
(Suje t s o l igospermique n=40, A z o o s p e r m i e n=20) et 4 0 
h o m m e s sains et fer t i le ( su je ts n o r m o s p e r m i q u e n=40) . 
Les resul ta ts demon t r a i en t que les c o n c e n t r a t i o n s du 
se rum en g o n a d o t r o p h i n e s e t a i en t s i g n i f i c a t i v e m e n t 
p l u s e l e v e e s ( P < 0 . 0 5 ) a u x s u j e t s i n f e r t i l e q u ' a u x 
ind iv idus sa in . La f r e q u e n c e de la p r o l a c t i n e en s e r u m 
etait s emb lab l e chez les deux g r o u p e s . Les va l eu r s 
g o n a d o t r o p h i n e s en s e r u m e t a i en t s i g n i f i c a t i v e m e n t 
p l u s e l e v e e s q u e d a n s l e p l a s m a s e m i n a l . L a 
t e s tos t e rone en p l a s m a s e m i n a l c h e z les s u j e t s e tai t 
s ignif icat ivement plus e levee qu individus sains mais les 
taux de testosterone etaient s ign i f ica t ivement plus e leves 
aux azoospermies qu ' aux o l igospermiese t aux controles. II 
n 'avai t pas de correlation entre le taux du se rum et p lasma 
seminal hormonal chez tous les g roupes et ne peut pas 
etre utilise en investigation des infer t i l i ty chez les males. 
Nous avons conclu que Pinfert i l i ty chez les adul tes males 
nigerian est caracter isee par Phype rp ro l ac t i nemie , une 
elevation des taux des gonado t roph ines en se rum et une 
elevation du taux de tes tos terone en p lasma seminal . Le 
spe rmogrammc des males inves t igues suggerait un mal 
fonct ionnement des cel lules de Sertol i . 

Introduction 
I n v o l u n t a r y in fe r t i l i t y is a w o r l d w i d e p r o b l e m the 
f requency of which varies f rom one area to another. Until 
r e c e n t l y , l i t t l e a t t e n t i o n h a s b e e n p l a c e d on m a l e 
contr ibut ion to infertility in the coup le due to the general 
e r roneous belief that infertility is a f ema le problem most 
especially in Africa. The World Health Organization (WHO) 
in 1992 | 1 | s u g g e s t e d that the m a l e fac to r cou ld be 
responsible for up to 3 3 . 3 $ of cases, f emale factor tor 
25(/(. both male and female factors for 2 0 $ and in 159< of 
cases no detectable cause would be found. Generally, it is 
bel ieved that about 5(/< of all coup le s are inferti le for 
complex reasons, which are diff icul t to identify and for 
which present day treatment is largely inef fec t ive | 2 | . 
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Reports in the past have shown no specific trend 
in the serum hormone profiles of infertile males [3 - 4 | . 
Among infertile men. Chahral and Mechan | 5 | reported 
normal levels of gonadotropins and gonadotropin releasing 
hormone (GnRH) response while Cha l tova j and Walts [4] 
reported increases in the basal levels of gonadotropins 
and a low testosterone level. Swerdlof f et al |3 ] showed 
tha t h y p e r p r o l a c t i n a e m i a o c c u r r e d in m a l e s w i th 
hypogonadism without any abnormali ty in estrogen level. 
Therefore, it was concluded that unless the evidence of 
androgen def ic iency occurs assessing endocr ine function 
in infertile males is generally unhelpful . Semina l fluid 
is an important transport medium for spermatozoa through 
the ep id idymis , vas deferens and urethra into the vagina. 
Hence ma jo r changes in the const i tuents of the seminal 
fluid could produce abnormal sperm functional capabilities. 
Since all these hormones are detectable in the seminal fluid 
in v a r i o u s m e a s u r a b l e q u a n t i t i e s it is p o s s i b l e that 
es t imat ion of these hormones in the seminal fluid may be 
helpful in the assessment of male infertility. This idea forms 
the basis of this study, which was designed to determine 
t h e c o r r e l a t i o n b e t w e e n s e m i n a l p l a s m a and se rum 
h o r m o n e s levels in both fertile and infertile males in order 
to a s s e s s t h e r e l a t i o n s h i p b e t w e e n s e m i n a l p l a s m a 
hormones level and male infertility. 

Materials and methods 
Subjects 
All consen t ing males in inferti le relat ionship attending 
infer t i l i ty c l in ics of the Depa r tmen t of Obste t r ics and 
Gynaeco logy and Urology Clinic. Depar tment of Surgery, 
Univers i ty Col lege Hospital , Ibadan, Nigeria, within the 
period of s tudy (February 1998 - N o v e m b e r 2001) and that 
met the select ion criteria were recruited into the study. 
Inclusion and exclus ion criteria for selection of subjects 
a r e a s fol lows: 

Inclusion Criteria 
• Men within reproductive age o f 2 0 - 4 5 years 
• M a l e par tners of c o u p l e s in good marital 

harmony, living together and having regular 
unprotected coi tus for 2 or more years 

• Normal dis tended testes. 
Exclusion Criteria 

• Male con t racep t ive users 
• Testicular var icecoele 
• Genital infect ions 
• Long term medicat ions 
• Prev ious groin/scrotal surgery 
• Known HIV positive men 
• I Icavy smoking /chron ic alcohol intake 
• Chron ic and ser ious sys temic illness 
M e n current ly on fertility d rugs or steroid 

prepara t ions 
T h e control sub jec t s were recruited mainly l iom 

semen donors lor intra - uter ine-fci t i l izat ion and male 

partners of pregnant women and nursing mothers attending 
the Antenatal Clinic of the Department of Obstetrics and 
Gynaecology, University College Hospital (U.C.H) Ibadan. 
The controls were recruited from a similar population as 
that used in the selection of cases. They have similar 
demographic characteristics (Table 1). A normal seminal 
f l u i d a n a l y s i s w i t h s p e r m c o u n t > 2 0 m i l l i o n / c m 3 

(Normospermia) and having at least two living children 
were used as cri teria for select ing control subject in 
addition to the exclusion criteria used in the selection of 
cases . 

All the sub jec t s gave in fo rmed consen t for 
participating in the study. The study received the approval 
of the Ethical Commi t t ee of the College of Medic ine 
University of Ibadan and University Col lege Hospital 
Ibadan. On the first visit to the clinic, a complete medical 
history was obtained and a physical examinat ion was 
performed for each subject. This includes measurement of 
body weight, height , and systolic and diastolic blood 
pressures. 

The study design included three groups based 
on their sperm count: Group 1 consisted of male partners 
of infertile couples with sperm count less than 20 million/ 
cm3 (Oligospermia; n = 40); Group 2 consisted of male 
partners of infertile couples with no spermatozoa in their 
semen (Azoospermia; n = 20) and Group 3 consisted of 
healthy fertile control males with sperm count greater than 
20 million/cm3 (Normospermia; n = 40). Male partners of 
infertile couple with sperm count greater than 20mill ion/ 
cm3 (Normospermia) were regarded as sub fertile and hence 
excluded from this study. 

Biophysical analysis of semen samples 
Semen sample was collected from each subject on two 
occasions, two weeks apart, after at least 3 days but not 
more than 6 days periods of abstinence by masturbation 
without a lubricant or soap into a pre - warmed clean wide 
m o u t h s te r i l e c o n t a i n e r in a p r iva te r o o m nea r the 
laboratory. Semen analysis was performed according to 
the guidelines of W.H.O in the manual for examinat ion of 
human semen and s e m e n - c e r v i c a l mucus interaction [1]. 

Hormones assays 
About lOmls of venous blood was collected f rom the 
antecubital vein of each subject into plain bottles between 
8 .00 and 9 . 0 0 am af te r overn ight fas t ing. Af te r clot 
retraction, the samples (sera and semen) were centr i fuged 
at 3,000 rpm for 10 minutes. The plasma was later collected 
and stored at - 2 0 ° C until analyzed; it was assayed in small 
al iquots so that it was thawed only once. T h e hormone 
a s s a y s w e r e car r ied out us ing e n z y m e i m m u n o a s s a y 
technique developed for the special program research in 
human reproduct ion by the W.H.O [6]. 

Statistical analysis 
T h e Statistical Package of Science and Social Sciences 
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Table 1: Admission characteristics of the three groups of subjec ts 

Indices Control Case 1 Case II P-value Indices 
( N = 4 0 ) ( N = 4 0 ) (N = 20) 

Age (years) 36.6 35.6 35.2 P > 0.05 Age (years) 
(35.02-38.08) (32.76-37.34) (31.76-36.42) 

Weight (kg) 63 (9 68 P > 0 . 0 5 Weight (kg) 
(62.54-69.76) (65.09-74.71) (72.18-77.82) 

Height (m) 5.71 5.74 5 .56 P > 0.05 Height (m) 
(5.61-5.81) ( 5 . 6 0 - 5 . 8 8 ) ( 5 . 4 2 - 5 . 6 9 ) 

Systolic pressure 129.67 133 122.73 P > 0 . 0 5 
(Hgm) (123.50-134.30) (126.32-136.68) (117.34-128.07) 
Diastolic pressure 85.33 83.75 78 .64 P > 0.05 
(Hgm) (81.13-87.37) (81 .17-87 .83) ( 7 4 . 6 5 - 8 2 - 6 2 ) 
Temperature 36.40 36.42 36.40 P > 0.05 
(Axilla; 0*) (36.27-36.49) (36 .31-36 .52) (36.29-36.51) 

Values expressed as mean (957c) Confidence Interval) 

(SPSS) software was used for the statistical analysis. Sperm 
b i o p h y s i c a l c h a r a c t e r i s t i c d id not e x h i b i t n o r m a l 
distributions in large groups of adult males [7-9]. This was 
the case among the 100 men studied (as determined by 
Wilk's test). T h e best t ransformation of the data that 
yielded normal dis t r ibut ions for each of the variables 
without normal distribution was the logarithmic (base 10) 
transformation. 

The results were assessed using Kruskal Wallis 
Test both between group and within group comparison, 
the latter to ensure that the effect of between subjects 
variations was removed. Comparison between two groups 
w a s f u r t h e r a n a l y s e d with M a n n - W h i t n e y U test . 
Relationships between the investigated parameters were 
established using Pearson 's correlation. 

Results 
T h e admiss ion charac ter i s t ics of the three groups of 
subjects shown in table 1 were similar. Table 2 shows that 
the gonadotropins and prolactin levels were significantly 
higher in the serum than in seminal plasma while the reverse 
was the case with testosterone in the infertile groups. No 
significant difference was seen in the fertile group. The 
s e r u m g o n a d o t r o p i n s a n d p r o l a c t i n l e v e l s w e r e 
significantly raised in the oligospermic and azoospermic 
males compared to controls while the serum testosterone 
was only significantly raised in the azoospermic males. 
No significant di f ference occurred in the seminal plasma 
levels of these hormones except testosterone levels, which 
was similar in the oligospermic and azoospermic males but 
s ignif icantly higher in these two groups than in the 
normospermic ones. The ratios of LH, FSH. PRL and T 
levels in the serum to their seminal plasma" levels were 
respectively 39:1.33:1.6:1 and 2:1 in controls. 2 6 : 1 . 3 1 1 
4:1 and 1:2 in oligospermic males and 33:1.12:1.5:1 and 1:1 
in azoospermic males. 

Table 2: Comparisons of hormone levels in cases and controls 

Hormones Control Oligospermia Azoospermia 

scrum 
LH (i.u/L) 8.60 13.04*" 13.90*' 

(7.87-9.89) (10.97-15.4) (9.37-22.82) 
FSH (i.u/L) 8.44 25.60*" 30.94*' 

(7.71-9.98) (19.99-32.72) (18.61-32.77) 
PRO (mi.u/L) 246.40 426.50*" 465.27*' 

(208.63-296.711) (346.03-572.32) (354.04-585.75) 
TEST(i.u/L) 5.92 6 .70- 20.27*" 

(4.91-6.61) (5.27-7.01) (14.39-32.13) 
Seminal 

(14.39-32.13) 

Plasma 
LH(i.u/L) 0.22 0.50 0.42 

FSH(i.u/L) 
(0.16-0.34) (0.01-0.60) (0.03-0.95) 

FSH(i.u/L) 0.26 0.81 0.42 

PROL(mi.u/L) 
(022-0.31) (0.37-0.89) (037-0.49) 

PROL(mi.u/L) 97.85 112.40 88.73 
(87.27-107.62) (93.27-144.12) (70.59-111.95) 

Icst(i.u/L) 4.02 14.62*b 14.63*h 

(3.99-4.51 (12.06-8-18.71) (13.59-15.48) 

Value expressed as Mean (95% confidence interval) 
* Significant difference (Mann-Whitney Test) 
+Significant difference (Mann- Whitney Test) 

As shown in Table 3, the serum FSH levels show 
significant inverse correlation with all semen biophysical 
parameters except vo lume while the serum LH correlated 
inverse ly with on ly sperm mot i l i ty and morphology . 
Significant inverse correlation was also detected between 
serum prolactin and sperm motility and . between serum 
testosterone and sperm viability and morphology. Among 
the seminal plasma hormones only the testosterone level 
had significant inverse correlation with the sperm count, 
motility, viability and morphology. 
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Table 3 : P e a r s o n ' s cor re la t ion coeff ic ient (R) between semen biophysical parameters and hormonal levels 

Semen Serum Seminal plasma 
LH F S H Prol Test LH FSH Prol. Test 

\b lume +0.66 +0 .05 +0.04 40.04 +0.12 +0.29 J +0.09 +0.01 
Sperm count -0.38a -0 .45 a -0 .22 -0.12 -0.09 -0.19 -0.01 -0.54-
Motility +0.29" -0.45 a -0.38 a -0.28 +0.03 -0.24 +0.15 -0.46J 

Mean progress ive 
motility -0.34* 0-0 .45 a -0 .32 -0.23 -0.03 -0.24 +0.10 -0.45 
Viability -0.23 -0.41- -0 .26 -0.35a -0.02 -0.25 +0.13 -0.37 J 

Morpho logy -0.341 -0 .44 a -0 .19 -0.34" +0.0 -0.27 -0.14 -0.39 

N o s ign i f i can t corre la t ion w a s observed be tween 
the levels of the h o r m o n e s in the se rum and seminal plasma 
(Table 4) . e x c e p t fo r s e r u m tes tos te rone , which s h o w s 
pos i t ive cor re la t ion wi th semina l p lasma prolact in. 

Table 4: P e a r s o n ' s co r re la t ion coef f ic ien t (R) be tween 
se rum and s emina l p l a s m a h o r m o n a l levels in all subjects 

Semina l p lasma 
LH F S H P R O L TEST 

Serum 
-0.13 LH +0.05 -0 .02 -0.09 -0.13 

FSH -0.08 -0 .11 +0.11 -0.11 

PROL -0.02 -0 .04 -0 .20 -0.10 

T E S T +0.28 +0 .21 +0 .33a +0 .21 

Discuss ion. , 
In normal subjects , the Leute in iz ing ho rmone (LH) secreted 
in the pi tui tary g land as a resul t of the s t .mulatory e f fec t of 
h y p o t h a l a m i c g o n a d o t r o p i n re leas ing h o r m o n e s ( G n R h ) 
on the g land b l inds to r ecep to r s i tes in the testes to cause 
tes tos te rone p r o d u c t i o n by va r ious enzyma t i c react ions 
at the cellular level [10], This tes tosterone exerts a negative 
feedback e f f ec t o n the r ecep to r s i tes in the h y p o t h a l a m i c -
pituitary c o m p l e x thus regula t ing its o w n production Apart 
f r o m its e f f e c t on t e s t o s t e r o n e p r o d u c t i o n L I . , 
impor tan t fo r s p e r m a t o g e n e s i s [10 .11] . The fo l l icular 
s t imula t ing h o r m o n e ( F S H ) . a l so p roduced ,n the pitu. ary 
gland by the s t imu la to ry e f f ec t of G n R h . b inds to ec f 
r ecep to rs in the Ser to l i ce l l s of the testes to cause ti e 
product ion of androgen b ind ing protein ( A B P ) w 11c i n ^ 
to t e s t o s t e r o n e a n d c o n c e n t r a t e it in t e s emi 
tubules Tor spermatozoa production and matura iom r s 
also c a u s e s the p r o d u c t i o n of inhib .n in the tes es hat 
acts on the p i tu i ta ry g l a n d to inhibi t its o w n p r o d ™ 
T h e s e r u m level o f i nh ib in in a d u It maW v e e b 
propor t iona l to the level of s e rum FSH tat w a L 
testosterone [121-In addition, to inhibiting F I tes tosterone i i p roduced inhibin in the 
in the p i tu i ta ry g l a n d , the local ly p r o i 

testis may play a role in paracrine regulation of testicular 
function. When these processes are in good working order, 
normal spermatogenesis and hence male fertility ensures. 
In this study, azoospermia in a group of our subjec ts 
suggests an absence of spermatogenesis rather than an 
obstruct ion to sperm release f rom the testes. Th i s is 
because of the significantly raised serum FSH level (more 
than twice normal level), which indicates nonuse of this 
ho rmone despite its continuous secretion by the pituitary 
gland. This may be due to either receptor binding failure 
or degenerat ion of Sertoli cells or seminiferous tubules 
that h a r b o u r the Sertoli ce l l s . Various s tud ies have 
d e m o n s t r a t e d an a s soc ia t ion b e t w e e n des t ruc t ion of 
germinal epithelium and elevated FSH levels 113 - 1 4 . The 
h igh s e r u m t e s t o s t e r o n e l eve l s in ou r s tudy g r o u p s 
indicated an adequate s t imulatory effect of L H on the 
Leydig cells, but the probably poor product ion ot A B P by 
the Sertoli cells in response to FSH st imulat ion prevents 
the binding of testosterone for spermatogenesis , resulting 
in the accumulat ion of this f r ee steroid hormone in the 
testis and blood. T h e raised F S H suggests that serum 
inhibin function is at the lowest ebb. It therefore , ref lects 
a pauci ty of inhibin product ion in the testis s ince this 
g lycopro te in ( inhib in) is a good m a r k e r of tes t icular 
func t ion , which may be used in the diagnosis of patients 
wi th comple te absence of spermatogenes is [12 ,16] . 

T h e lack of correlation between serum and seminal 
p lasma gonadotropins levels suggests that the mechan ism 
for the secretion of these ho rmones into blood and seminal 
p l a s m a a re d i f f e r e n t . H o w e v e r , the s t r o n g pos i t i ve 
corre la t ions be tween the serum levels of F S H and LH and 
be tween their levels in the seminal plasma sugges hat 
the t w o h o r m o n e s are similarly concentra ted in these w o 
c o m p a r t m e n t s . T h e t w o g o n a d o t r o p i n s are s imilar 
molecular structures with very little difference, and are both 
capable of binding to the 4 0 0 A A S extra - cellular hoi mone 
- b i n d i n g domain of L H receptor sites of the L e y d i g c c s 
, , | l d s , i m u l a t e tes tos terone secre t ion . I he compet i t ive 
b m d i n " of elevated serum FSH to LI 1 receptor will explain 
the elevat ion of serum L H levels in 
despi te the elevated se rum testosterone level. Therefore . 
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results from this study suggest that in male infertility, 
degeneration of seminiferous tubules and/or Sertoli cells 
occurs and, results in loss of negative feedback mechanism 
and extensive production of hormones that arc unutilized. 
Hence these hormones accumulate in blood. Oligospermic 
males unlike the azoospermic still have some functioning 
seminiferous tubules and/or Sertoli cells that arc able to 
utilize some of the testosterone produced by the testicular 
Lcydig cells hence their serum testosterone level is similar 
to that of normospcrmic despite their significantly raised 
seminal plasma testosterone level. The little ABP produced 
in response to FSH stimulatory effect on the Sertoli cells 
binds enough testosterone to prevent its accumulation in 
blood. On the other hand, the inhibin produced in the 
Sertoli cells are possibly too low for a reasonable negative 
feedback mechanism, hence the accumulation of FSH in 
blood. Theiefore, in assessing male infertility, measuring 
seminal plasma testosterone will be a better alternative to 
an estimation of serum testosterone. The differentiation 
between oligospermic males and the azoospermic ones can 
be made by estimating the serum testosterone level which 
is usually not raised in oligospermic males. Thus the ratio 
of serum tes tos terone to seminal plasma testosterone 
should give a clear differentiation between the two groups 
of infertile patients since this ratio is 1:2 in oligospermic 
males and 1:1 in azoospermic males. Similarly the ratio of 
serum FSH to seminal plasma FSH, which is 12:1 in 
a z o o s p e r m i c ma les in this s tudy as agains t 31:1 in 
oligospermic males o r 33:1 in those with normospermia, 
may be used to differentiate between the two groups of 
infertile subjects. 

O u r f ind ing of a s ign i f i can t ly raised se rum 
gonadotropins levels in both infertile groups is in keeping 
with reports elsewhere (5,17). It was observed in our study 
that FSH levels are particularly more increased than LH in 
the infertile subjects (ratio 2:1; Table 2). This is in keeping 
with reports by Hurley and Burger in 1984 (18). Although 
these workers suggested that raised scrum gonadotropins, 
especially FSH in the presence of normal or low serum 
testosterone is evident of a primary gonadal disorder, our 
finding of raised serum testosterone in azoospermic males 
will suggest that testicular testosterone production is not 
necessarily deficient in males with primary gonadal disorder, 
e s p e c i a l l y t h o s e w i t h o u t s i g n s a n d s y m p t o m s or 
hypogonadism. 

A l t h o u g h the ro l e and m e c h a n i s m by wh ich 
Hyperprolactinaemia af fec ts male fertility is still unclear, 
our finding of significantly raised serum prolactin levels in 
infertile males compared to no rmospc rmic ones is in 
agreement with previous s tudies . (19,20], A posi t ive 
correlation observed in this study between seminal plasma 
prolactin and seminal plasma LH on one hand and also 
between serum prolactin and seminal plasma testosterone 
w , I 0 ' r ^ g ° ° d C V i d e n C e , h a l P r o l a c l i » interacts 
with these hormones along the hypothalamic - pituitary -
t e s t i c u l a r a x i s , a n d c o n t r i b u t e s to t e s t i c u l a r 

s p e r m a t o g e n e s i s . H y p e r p r o l a c t i n a e m i a has been 
associated with hypogonadism in both human and animal 
studies 119,21. T h e mechanism of such interaction is 
unclear (20). It may be due to a defective inhibitory action 
of the poorly produced inhibin from the gonads on the 
h y p o t h a l a m i c - p i t u i t a r y c o m p l e x . H o w e v e r , 
h y p e r p r o l a c t i n a e m i a was o b s e r v e d in th is s tudy in 
assoc ia t ion with increased g o n a d o t r o p i n s levels . A 
possible explanation for this is the competi t ive binding of 
prolactin with 400AS extra cellular hormone - binding 
domain of G - protein coupled receptors (LH receptor) 
resulting in accumulation of gonadotropins, especially LH 
in b lood. Pro lac t in is a lso capab le of b ind ing with 
tes tos terone in the testes thereby mak ing the s teroid 
h o r m o n e i n a c c e s s i b l e to A B P a n d r e s u l t i n g in i ts 
accumulation in seminal plasma, and possibly reduced 
spermatogenesis, hence the significantly high testosterone 
levels in the in fe r t i l e s u b j e c t s in th i s s tudy . O t h e r 
investigators have also reported an associat ion be tween 
hyperprolactinaemia and oligospermia and azoospermia 
[20,22-24]. 

In c o n c l u s i o n , th i s s t u d y s h o w s tha t 
hypergonadotropism. hyperprolactinaemia and increased 
seminal plasma testosterone levels are associated with male 
infertility in Nigerians. Appropriate interaction of these 
hormones, especially prolactin and gonadotropins, along the 
hypothalamic - pituitary - testicular - axis is important for 
normal spermatogenesis. Excess of these hormones in serum 
reduces sperm quantity and quality, and therefore, fertilization 
capacity, thus causing male infertility. An assessment of 
these hormones, especially its distribution between serum 
and seminal plasma (serum/seminal plasma ratio) and seminal 
plasma testosterone should be a useful diagnosis tool in 
investigating male infertility, especially in differentiating 
between males with oligospermia and azoospermia. 
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