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Abstract 
In the recent years , m a l e in fe r t i l i ty a n d sub- fe r t i l i ty 
have increased, wh ich is a t t r ibu tab le to m a n y fac to r s . 
Some trace e l emen t s such a s z inc and s e l e n i u m h a v e 
been shown to play a ro le in r e p r o d u c t i o n . T h e s tudy 
was designed to d e t e r m i n e the s e r u m leve l s of z inc , 
selenium and tes tos terone in infer t i le m a l e s a t t end ing 
fertility c l i n i c in N n e w i . W e i n v e s t i g a t e d f i f t y 
apparently in fe r t i l e m a l e s ( s u b j e c t s ) a n d t w e n t y 
apparently hea l thy fer t i le m a l e s ( c o n t r o l s ) b e t w e e n 
the ages of twenty f ive and f i f ty f ive years . T h e s e r u m 
levels of zinc and s e l e n i u m w e r e d e t e r m i n e d us ing 
Atomic A b s o r p t i o n S p e c t r o p h o t o m e t e r w h i l e the 
scrum level of t e s to s t e rone w a s d e t e r m i n e d us ing 
Enzyme Immunoassay techniques . T h e results showed 
that there were s i gn i f i c an t d i f f e r e n c e s in the m e a n 
serum zinc, se lenium and tes tos terone w h e n compared 
between the t w o g r o u p s . T h e resu l t s a l s o s h o w e d a 
strong pos i t ive co r re la t ion b e t w e e n s e r u m levels of 
zinc and se l en ium, a n e g a t i v e co r r e l a t i on b e t w e e n 
serum levels of t e s to s t e rone a n d z inc , and a s t rong 
positive cor re la t ion b e t w e e n s e r u m t e s to s t e rone and 
selenium in the infert i le males . W e there fore conc lude 
that there is a r e l a t i onsh ip b e t w e e n the s e r u m levels 
of zinc, s e l e n i u m and t e s t o s t e r o n e in in fe r t i l e ma le s 
and tha t t h e s e p a r a m e t e r s b e c o n s i d e r e d w h e n 
invest igating c a s e s of infer t i l i ty in m a l e s . 
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Resume 
La sterilite et la sous - fe r t i l i t e c h e z les h o m i n e s on t 
a u g m e n t e au c o u r s d e s d e r n i e r e s a n n e e s , d o n t 
plusieurs f ac t eu r s en son t r e s p o n s a b l c s . Q u c l q u e s 
elements tels que le z inc et le s e l e n i u m ont e tc p r o u v e 
comme jouan t un ro le d a n s la r e p r o d u c t i o n . Ce t t e 
etude a ete con^ue dans le but de de te rminer les niveaux 
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de serum du zinc, du se lenium el de la testosterone chez 

a N n e w i . N o u s a v o n s e t u d i e c i n q u a n t e h o m m e s 
a p p a r e m m e n t s t e r i l e s ( s u j e t s ) et v i n g t h o m m e s 
appa remmen l fertilcs (p i lo tcs )dans la t ranche d ' a g e d e 
vingt-cinq a c inquante-cinq ans. Les n iveaux de s e r u m 
du zinc et du se lenium ont e te de te rmines g race au 
spec l rophotomet rcd 'absorp t ion a tomique tandis q u e le 
niveau de serum de la testosterone a ete de te rmine g race 
aux t echn iques d ' i m m u n o - a n a l y s e d ' E n z y m e . L e s 
resu l ta t s ont m o n t r e q u ' i l y ava i t d e s d i f f e r e n c e s 
considerables des niveaux du serum du zinc, du selenium 
et de la testosterone lorsqu ' i ls sont c o m p a r e s en t re les 
deux groupes . Les resultats mon t r en t ega l emen t qu ' i l y 
a un rapport fort positif entre les niveaux d e s e r u m du 
zinc et du selenium, et un rapport negatifentre les niveaux 
de se rum de la testosterone et du zinc, et un rapport fort 
positif entre le serum testosterone et le se lenium chez les 
h o m m e s infertiles. Nous deduisons done qu ' i l exis te un 
rapport entre les niveaux de serum du zinc, du se len ium 
et de la testosterone chez les h o m m e s inferti les et q u e 
ces parametres soient pris en considerat ion lo r squ 'on 
enquete sur les ca sd ' i n f e r t i l i t e chez les h o m m e s . 

Introduction 
Infertility has been def ined as the inability to conce ive 
af ter 12 months of unprotected sexual intercourse [ 1). 
Infertil i ty can be pr imary, s econda ry o r id iopa th ic . 
Pr imary infertility exists if no pregnancy has occur red 
af ter a t tempts at concept ion for 12 m o n t h s whe rea s 
secondary infertility implies that a previous p regnancy 
has occurred, regardless of the outcome of tlie pregnancy. 

Infert i l i ty is a w o r l d w i d e p r o b l e m a f f e c t i n g 
about 8 % to 12% of the w o r l d ' s p o p u l a t i o n and it is 
c o m p l e x with mul t ip le causes and c o n s e q u e n c e s . T h e 
prevalence of infertility is high in s u b - S a h a r a n A f r i c a 
and it has been sugges ted that the increased inc idence 
of infer t i l i ty in A f r i c a is d u e to h igh p r e v a l e n c e of 
s e x u a l l y t r a n s m i t t e d d i s e a s e s [21. B e s i d e s , m a l e 
infer t i l i ty dec l ines wi th inc reas ing age ; a l t h o u g h t h e 
d e c l i n e is less m a r k e d than in the f e m a l e [3J. In the 
r ecen t years , m a l e infer t i l i ty and sub- fe r t i l i t y has 
inc reased , wh ich is a t t r ibu tab le to m a n y f ac to r s (3J. 

51 



52 AO Oluboyo, RU Adijell. CC Onyenekwe, HO Oliibovo. el at 

The causes of infertility in men are numerous ; 
the pr imary causes of ma le infert i l i ty entail p r o b l e m s 
wi th spe rma tozoa p roduc t ion or de l ive ry that m a y 
result f r o m cer ta in type of h o r m o n a l d y s f u n c t i o n as 
well as t rauma, anatomical de fec t s in the reproduct ive 
s y s t e m a n d o t h e r i l l n e s s e s . U n f a v o r a b l e 
env i ronmen ta l fac tors of indus t ry in the c i t ies can 
cause c h a n g e s in m a l e r e p r o d u c t i v e s y s t e m lead ing 
to inferti l i ty (4J. It has a l so repor ted that the major i ty 
of chemica l s u b s t a n c e s re leased in the a t m o s p h e r e 
a n d in t h e g r o u n d o f c i t i e s a n d r e g i o n s a r c 
repro tox ican t s wi th d a m a g i n g e f f e c t s on d i f f e r e n t 
s t a g e s of g e r m i n a l ce l l s m a t u r a t i o n . B e s i d e s the 
env i ronmen ta l factors , s o m e occupa t iona l pol lu tants 
can have gonado t rop i c ac t iv i ty and a lso result in the 
d i s tu rbances of s p e r m a t o g e n e s i s [4]. 

T h e m a l e g e r m cel ls p r o d u c e spe rma tozoa 
w h i c h a re d e p e n d e n t on both n o r m a l Sertoli cell 
funct ion and on testosterone secret ion by leydig cells. 
Tes tos t e rone is the p r imary sex h o r m o n e of the ma le 
r e p r o d u c t i v e s y s t e m w h i c h is i n v o l v e d in 
spermatogenesis (5]. S o m e trace e lements such as zinc 
and s e l e n i u m have been s h o w n to p lay a ro le in 
reproduc t ion 16]. Z inc in semina l p l a sma s tabi l izes 
t h e c c l l m e m b r a n e a n d n u c l e a r c h r o m a t i n of 
spe rmatozoa 17,8). Se l en ium on the o ther hand has a 
pos i t ive in f luence on the leydig cell i n f luenc ing the 
secret ion of tes tosterone (8,9]. Def ic iency of zinc and 
se l en ium have been s h o w n to dec rease tes tos te rone 
levels which are involved in s p e r m a t o g e n e s i s wh ich 
will a l so lead to dec rea sed s p e r m count 17,9]. T h e 
study therefore a i m s to de te rmine se rum levels of zinc 
and se lenium in relation to se rum testosterone in ma le 
infert i l i ty s ince the levels of z inc and s e l en ium may 
p rov ide a novel a p p r o a c h to t reat ing t race e l emen t 
def ic iency- re la ted ma le inferti l i ty. 

Materials and methods 
Subjects and blood sampling 
A total n u m b e r of f i f ty (50) adul t ma le s w h o presen t 
with infertility (primary infertility) at the fertility clinic 
of t h e N n a m d i Az ik iwe Univers i ty Teach ing Hospi ta l 
( N A U T H ) , N n e w i , w e r e inves t iga ted whi le t w e n t y 

(20 ) appa ren t ly heal thy adul t ma le s w h o have had 
chi ldren (fert i le) were used as control . All the subjects 
w e r e b e t w e e n the a g e s of twenty f ive and f i f ty five 
yea r s . T h e par t ic ipan ts gave i n f o r m e d consent and 
the study design was approved by the N A U T H Ethical 
Commi t t ee . Blood samples (5ml) werecol lec tcd from 
e a c h of the sub jec t s and de l ivered into dry, clean 
s p e c i m e n c o n t a i n e r s for the ana lys i s . T h e blood 
spec imen in the plain conta iners were a l lowed to clot, 
r e t r a c t e d a n d c e n t r i f u g e d to o b t a i n s e r u m for 
es t imat ion of s e r u m tes tos te rone , z inc and selenium. 
A d e q u a t e p recau t ions w e r e taken whi le handl ing the 
s p e c i m e n s so as to get re l iable results . 

Analytical technique 
Serum Zinc and Se len ium levels were est imated using 
A t o m i c A b s o r p t i o n S p e c t r o p h o t o m e t e r ( B U C K 
M O D E L 2 0 5 ) a f t e r the s a m p l e s were d iges ted using 
acid mix tu re be fo re ana lys i s . T h e d iges ted samples 
were analyzed in pairs and the average concentra t ions 
of the metals were calculated a f te r extrapolat ion from 
the s tandard curve . 

T e s t o s t e r o n e o n t h e o t h e r h a n d w a s 
d e t e r m i n e d u s i n g E n z y m e i m m u n o a s s a y ( E I A ) 
t e c h n i q u e fo r the q u a n t i t a t i v e d e t e r m i n a t i o n of 
t e s t o s t e r o n e c o n c e n t r a t i o n in h u m a n s e r u m . T h e 
Tes tos te rone is based on the pr inc ip le of compe t i t i ve 
binding between Testosterone in the test specimen and 
T c s t o s t e r o n e - H R P c o n j u g a t e for a cons tan t amoun t 
of rabbit an t i - t e s tos te rone .The test w a s carr ied out 
a c c o r d i n g t o t h e m a n u f a c t u r e r ' s i n s t r u c t i o n 
( I m m u n o d i a g n o s t i c s tes tos te rone test kit, G e r m a n y ) 

Results 
T h e results obta ined f r o m the subjects were expressed 
as M e a n and S tandard devia t ion (SD) Testos terone 
(ng/ml). Zinc (/zg/dl), and Selenium (/ig/dl) in Infertile 
a n d C o n t r o l s u b j e c t s ( T a b l e 1). W e o b s e r v e d 
s ign i f i can t d e c r e a s e in the levels of s e rum zinc and 
s e r u m t e s t o s t e r o n e w h i l e the re w a s a s igni f icant 
increase in the se rum levels of selenium in the subjects 
c o m p a r e d with the control subjects . T h e relationship 
b e t w e e n the s c r u m leve l s of z inc , s e l en ium and 

Table Is The Mean ± Standard deviation of serum Testosterone, Zinc, and Selenium in Infertile male and Control 
subjects 

Serum Testosterone (ng/ml) Scrum Zinc (/*g/dl) Serum Selenium (/zg/dl) 

Infertile SubjectsN=50 3.48 ± 1.99 46.09 ± 6.97 25.80 ± 4.05 
Control SubjcctsN=20 5.89 ± 0.80 61.63 ± 3.42 18.40 ± 1.29 
l - value -5.193 -9.483 7.979 
p-value P < 0.05* P<0.05* P<0.05* 

* = significant 
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t e s to s t e rone w e r e c a r r i e d o u t u s i n g P e a r s o n ' s 
correlation (Table 2). T h e resu l t s r e v e a l e d that there 
is a strong posi t ive co r re la t ion b e t w e e n s e r u m levels 
of zinc and se len ium, a nega t i ve co r re la t ion b e t w e e n 
serum levels of t e s tos te rone and z inc , and a s t rong 
positive correlat ion b e t w e e n s c r u m t e s to s t e rone and 
selenium in the infer t i le ma le s . 
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and z inc s h o w i n g that low zinc levels can adve r se ly 
a f f e c t the t e s t o s t e r o n e level l e a d i n g to c i t h e r a 
d e p l e t i o n o f t e s t o s t e r o n e o r i n h i b i t i o n o f 
s p e r m a t o g e n e s i s (8J. O u r resu l t s a l s o r e v e a l e d a 
s ign i f ican t ly high levels of s e r u m se l en ium (p<0 .05) 
in the infer t i le sub jec t s c o m p a r e d wi th the con t ro l . 
Se len ium has been shown to have a posi t ive inf luence 

Table 2: Relationship between serum testosterone, zinc and selenium in the infertile subjects 

Parameters N Correlation p- value 

Testosterone and Zinc 50 r = -0.030 0.834 
Testosterone and Selenium 50 r = 0.750 0.000 
Zinc and Selenium 50 r = 0.563 0.000 

/V= number 
Correlation is significant at d-0.01 

Discussion and conclusion 
Infertility is a w o r l d w i d e p r o b l e m a f fec t ing about 8 % 
to 12% of the w o r l d ' s popu la t i on and it is c o m p l e x 
with m u l t i p l e c a u s e s a n d c o n s e q u e n c e s . M a l e 
infertility and sub- fer t i l i ty has inc reased , wh ich is 
attr ibutable to m a n y fac to rs [31- Tes to s t e rone is the 
primary sex ho rmone of the male reproduct ive sys tem 
which is involved in s p e r m a t o g e n e s i s . In this s tudy, 
we found that the s e r u m tes tosterone was significantly 
low in the infertile subjec ts compared with the control. 
A lot of fac tors h a v e been s h o w n to be respons ib le 
f o r t h i s s u c h a s p r o b l e m s w i t h s p e r m a t o z o a 
product ion or de l ivery that may resul t f r o m cer ta in 
type of h o r m o n a l d y s f u n c t i o n a s well as t r auma , 
anatomical de f ec t s in the r ep roduc t i ve s y s t e m and 
other illnesses. Fur thermore , s o m e trace e lements such 
as zinc and s e l e n i u m have been s h o w n to play a role 
in reproduction | 6 | . Z inc in semina l p lasma stabil izes 
the ce l l m e m b r a n e a n d n u c l e a r c h r o m a t i n of 
spermatozoa . O u r resul ts s h o w e d s ign i f i can t ly low 
serum zinc levels w h e n c o m p a r e d wi th the control 
(p<0.05). Th i s is cons i s t en t wi th the f i nd ings of a 
s t u d y (51 t h a t r e p o r t e d t h e e f f e c t s o f z i n c 
a d m i n i s t r a t i o n o n p l a s m a t e s t o s t e r o n e , 
d ihydro tes tos te rone and s p e r m coun t in adul t ma les 
who were e x p e r i m e n t a l l y d e p r i v e d of z inc . T h e y 
reported that the leydig cell syn thes i s of t es tos te rone 
was reduced which may be a t t r ibu tab le to a dec rease 
activity of the z inc -dependen t m e t a l l o e n z y m e 5alpha 
reductase wh ich is r e spons ib l e for the c o n v e r s i o n of 
testosterone to the biological ly act ive fo rm [5]. O the r 
workers (7,8] a l so repor ted that low zinc levels have 
a negat ive e f fec t on s e r u m tes tos te rone and semina l 
volume. Apart f r o m this, ou r resul ts revealed that 
there was a negat ive correlat ion be tween tes tos terone 

on the leydig cell thereby inf luenc ing the secre t ion of 
t e s t o s t e r o n e [9]. W e o b s e r v e d a s t r o n g p o s i t i v e 
c o r r e l a t i o n b e t w e e n the l eve l s of s e l e n i u m a n d 
tes tos terone when these p a r a m e t e r s w e r e c o m p a r e d 
in infert i le males indicat ing that s e l e n i u m can h a v e a 
posi t ive correlat ion with tes tos te rone . F u r t h e r m o r e , 
we observed a s trong posi t ive correlat ion in the levels 
of zinc and se lenium s h o w i n g that z inc and s e l e n i u m 
have a posit ive relat ionship and are impor tan t in ma le 
infertil i ty [10]. Reduced levels of z inc a n d s e l e n i u m 
have been shown to a f fec t the level of t e s to s t e rone 
and consequen t ly br ing about r educed fert i l i ty. W e 
therefore conclude that there is a re la t ionship be tween 
the se rum levels of zinc, se len ium and tes tos te rone in 
infertile males and that these parameters be cons idered 
when invest igat ing cases of infer t i l i ty in ma le s . 
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