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ABSTRACT

.- “were evaluated in-white Fulani (Bunaji) bulls and indigenous Waest African boars using 12 healthy adult males of each species.
“Boars were superiorto bulls in testicutar spermatozoal total protem congentration (p < 0, 05) while there were similarities between
the species (p > 0.08) in the levels of protein in spermatozoa in other regions of the reproductive tract. There were likewise
similarities between the species in the protein content of fluids in all the regions of the tract {p>0.05). Whereas a significant drop in
protein content of spermatozoa occurred.in buils (p<0.05) from the testes to the epididymis, there were similarities (p>0.05) in
spermatozoal protein concentration between the testes and epididymis in boars. Epididymal spermatozoal protein levels were

however significantly higher (p<0.05) than corresponding values in the ductus deferens in both species. The cholesterol content of -
spermatozoa on the other hand differed significantly (p<0.05) between the species in the testes, corpus and cauda epididymis as

. well as ductus deferens but had a similarity in the caput epididymis (p>0.5). The concentration of cholesterol in testicular fluids
<+ were likewise similar (p>0.05) between species in the caput but differed significantly (p<0.05) between species in all other regions
of the tract. Cholesterol levels in spermatozoa also significantly increased (p<0.05) from the testes to the epididymis and
significantly decreased (p<0.05) from the epldudymns to the ductus in both species. Testicular fluid cholesterol concentration
~dropped (p<0.05} on entry into the epididymis in both species and declined” through the epididymis and the ductus in bulls

i Significant increases (p<0.05) were however found in the corpus and caudd epididymis. These resuits indicate the possibility of .
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5 ‘The total protein and cholesterol concentrations of spermatozoa and ﬂwds of reglons of the reproductive tract during maturatlon’

extending the semen of both species in the same media and also suggest species differences in the utitization of cholesterol by
... spermatozoa probably for the formation of cohesive membranes for their protection in this environment. ¢
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_ INTRODUCTION

Testis function in mammalian species is dependent not only on
‘the complex anatomy and series of developing germ cells
(which eventually produce the male gametes) and the

endocrinology of reproduction but also on the secretions of the -

male reproductive tract. After spermatogenesis in the
seminferous tubules, spermatozoa are swept out through the

. rete tesfes into the. epididymis in testicular fluid. Such’
* . spermatozoa however acquire motility and the capacity to
- fertitize eggs while in the epididymis -through the process of

maturatlon
Several physrolog»cai morphological and biochemical
changes have been reported to be involved with sperm
. maturation (Vogimayr, 1975, White, 1980, Egbunike, 1995 and

- Osinowo,.2006). Some of such changes include the decrease. l

. in' DNA, - protein and phospholipids content of spermatozoa
* (White, 1980). The composition of epididymis fluid (which
provides - the environment for these changes) has been

" reported to be involved in these processes (Orgebin - Crist et.
al. 1976). Considering the important contributions of rete testis

- fluid, - epididymal fluid and secretions. of the accessory sex
75 organs to semen and male fertility, their chemical compositions

have for iong been well documented for temperate breeds of -
1976, Byar, 1975 and ‘White, -
1980). Similar reports .in tropécal breeds of uvestock are: -

farm' animals (Vogalmayr et al,

latking.
- .7 This work was. therefore undertaken to prowde
nformation on the. changes .in total protein and cholesterol
centrations . of “spermatozoa and fluids * during “sperm

; Boars ina lowland humid tropical. envrronment

ration in White Fulani (Bunaji) Bulls and Indigenous West o

MATERIALS AND METHODS
Location’ /

This study was conducted in Makurdi, Nigeria located
at latitude 7° 14N and longitude 8° 31E, with an annual rainfall
ranging from 1270 - 1397 mm and a temperature range of
21°C - 42.6°C, ’

Sample Gollection e
Reproductive tracts ‘of matured White Fulani (Bunajy)
bulls and indigenous West African boars were coliected itoto

- between. 0600 and 0700h from the Modern Market and

Wurukum - Abattoirs and brought to .our laboratory at the
University of Agficulture Makurdi; in insulated ice — boxes. A
total of 13 sampies-for the bulls’ and 12 samples for boars were
randomly obtained whrle evaluations were done on 12 samples

for earh species.

Bnochemical Analysis
Each reproductive tract was weighed infofo after
which the testes were carefully dissected out and trimmed free

of adhering fat and connective tissue. Known weights of both -
re’ placed in clean - beakers' and.. .
homogenized in 0.164m NaCl as earlier. reported (Bitto' and " .

left -and, right organs; w

Egbunike, * 2006). Homogenization - was: ‘accomplished - by
mincing - and  filtering through-two:. layers of - loosely netted
bandage’ followed - oy separataon of spermatozoa and fluids

- from the respectwe regions of the reproductive tract as aiready

reported (Bifto' and ‘Arch, -2006)." The samples were stored
frozery smmedsatery a ter
assays. :

The concentratlo

ﬂurds were: determmed as already

Bitto, Department of Animal Breedmg and

hysroiogy, University of A
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‘aratron pendmg bnochemrca

of total protem and cholestero. n-



~ tract fluids are summarized in- Tables 1 and 2-respectively.
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Statlstical Analysis :
Data were sub;ected 1o the one way analySIs off
vanance (ANOVA) between-regions .of the- reproductive” tract
within; species as well-as’ the student t" test ' :
- {Steel and Tome 1980). - e

RESULTS AND DISCUSSION

The total protein of spermatozoa -an .reproductwe

.. Beside the significantly higher level of protein in spermatozoa -
in the testes of boars than bulls (p<0.5), there were ‘similarities
between the species (p>0.05) in the protein. content of
‘spermatozoa in all other regions of the reproductive tract.
There were likewise similarities between the species in protein
.. content of fluids in all regions of the reproductive tract’
- (p>0.085). . While these results show species differences in
) spermatozoal total protein. concentration (probably due to
' species dafferences in sperm concentration and the rate of

N utnluzatnon of amlno acids by spermatozoa), th :

-changes in both- species. in aapects of the bi

< spermatozoa-associated with ripening:-Also, whe!
" protein content of spermatozca from.the epidid
‘were respectively superidr, (p<0.05) to those

- protein- concentrations were:similar- (p=0:05;

between:the species in the protein content.of. sperm ,ozoa*andaéf ‘
fiuids in other regions of the reproductive tract indic:

ductus-in bulls, both testicular and -epididym

superior to that of the’ ductus deferens (p<0Q.5) inbom ‘
were however similarities between regions of the. reproducﬁva;;

‘tract (p<0.05) in spérmatozoal fotal protein in fluids of the tract

(Table 2). These results confirm species differences in.regions.
of the reproductive tract with regard o some biochemical
characteristics of spermatozoa during maturation (White,
1980). The similarities between the species in protein levels in
the fluids of the tract on the other hand .suggest that both
species might require the same media for semen extension
(Bitto et al, 2000b). :

Table 1 The total protem concentrattons of spermatozoa of Bunaiji julls and West Africa: boars durmg sperm o
; maturatlon (gl1 Q0ml.) (means * sem) ;

" Region of tract Bulls Boars
Testes 0.24 + 0.05° 1.05 + 0.04°
Caput *1.49 £ 0.52 1.33£0.06
Corpus 095:0.19 1.45%0.08
Cauda 0.76 £ 0.12 1.40 + 0.07
Ductus deferens *0.33+0.07 *0.72+0.10

. .sem

=Standard error of mean; a, b, = ab,values in the same raw bearing different superscripts differ -

B signiﬁcantly (p<0.05);= significant differences between regions of the tract (p<0.05).

Table 2: The total protem concentration of fluids of the reproductive tract in Bunaji bulls and West Africa boars
((g/100m| ) (means t sem)*

Region of tract fBuIIs Boars
Testes 0321008 049+ 0.04
Caput 0.51+0.05 0.53 £ 0.02
Corpus 0481010 0.76 + 0.06
- Cauda 0.74 £0.34 0.563+£0.02
Ductus deferens 10.51+0.18 0.73+0.01

sem =Standard error of mean;

N

Spermatozoal cholesterol levels (Tabie 3) were significantly
higher (p<0.05) in boars in the testes, caput, cbrpus and
ductus deferens but significantly lower in boars (p<0.05) in the
cauda epididymis. Cholesterol levels in fluids ‘were however
- significantly lower (p<0.05) in the testes in boars, similar
between the species in the caput (p> 0.05) but higher (p<0.05)
in the boar in the corpus, cauda and ductus deferens. These
species differences would be expected going by earlier reports
on the cholesterol content of epididymal and ejaculated

=(p>0.05).

spermatozoa in mammalian species (Quinn and White, 1967
and Darin-Bennett and White, 1975).

The significant iricrease in spermatozoal cholesterol
content (p<0 05) from the testes to the epididymis in both
species is in contrast with earlier reports (Quinn and White,
1967 and Scott et al. 1967) in temperate regions. This disparity
could be explained by the fact that cholesterol is known to be
involved in cellular actions and functions (Locke, 1964). iis
importance in spermatozoa includes the formation of cohesive
membranes against stress. The exposure of these animals 1o
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. stress goes on all year round as high ambient temperatures
here in the tropics impose. environmental stress (Egbunike et
al,1985) on the testes (with concomitant effect -on
spermatozoa) during normal development and in adult life,
especially in the extensive system of management from where
the animals for this study were sourced. Cholesterol levels
might therefore increase in spermatozoa during maturation, in

- the tropics to help the cells withstand environmental stress, as
the testes environment is highly sensitive to increases in
temperature. The phenomenon may be explained further by
the involvement of cholesterol with testosterone production.
We in an earlier work (Egbunike et al ; 1999) found
significantly higher testosterone levels in bucks in the hotter
dry seasons of the year than in the cooler rainy seasons It
does appear therefore that there is some alteration in the
dynamics of androgen metabolism during hot weather and
during heat stress in our environment especially as these
animals had been reared extensively without proper sheiter.

There were however significant decreases in
cholesterol levels in fluids in both species (p<0.05) from the
caput followed by a significant steady decline (p<0.05) during
maturation (as expected) in buils but an increase in boars
{Table 4).Even though we did not investigate the relationships
between the spermatozoal and fluid fractions of cholesterol in

-the present study, it appears that the increase from the testes

in spermatozoa had a corresponding decrease in the fluid. The
utilization of cholesterol in the formation of cohesive
membranes during heat stress and the dynamics of androgen
metabolism during environmental stress might therefore be the
determining facwrs in the pjroporlions of cholestero! found
either in spermatozoa or fluid in the respective regions of the
reproductive tract at any point in time.  The testes in boars in
the present study also appear to have been more sensitive to -,
environmental stress than in bst. ’
|

CONCLUSION |

| .
This work demonsttates some differences between
the Bovine and Porcine specuEs in total protein and cholesterol
concentrations of spermatoz%)a and fluids of the reproductive
tract during spe/m maturation, and simifarities between these
species in this regard that suggest that the semen of both
species may be extended in the same media in this
environment. The results of }thns study also strongly imply an
alteration in the expected changes in cholesterol concentration
associated witr sperm maturﬁtlon in temperate regions. Proper
housing of these animals in our environment is recommended
as it is expacted to enhance the fertility and optimal
productivity of these species in their native tropical
environment. pT
|

Table 3: The cholesterol concentrations (mg/100ml.) of spermatozoa of Bunaiji bulls and West Africa boars
during sperm maturation (means + sem)

e~ PR t

Region of tract Bulls Boars /f

| N
Testes 245.50 + 39.28° 412.54 + 28.40°
Caput *422 52 + 14.58 *478 £ 17.60
Corpus *351.83 ¢ 11.00° “538.45/+ 28.80°
Cauda “727.23 + 29.06 ° *556.23 + 34.40°

Ductus deferens

*249.04 + 71.20°

*480.16+ 52.00°

sem =

Standard error of mean;

|
F

ab = “values in the same row bearing different superscriptions differ eflgmf:cantly (p>0.05).
= sxgmfrcant differences between regions of the tract (p<0.G5).

Table 4: The cholesterol concentration (mg/100ml) of fluids of the reproductive tr:.*;ct in Bunaiji bulls and West
Africa boars during sperm maturation (meavs + s.e.m.)

Region of tract Bulls Boars | |
Testes 627.10 % 35.51° 492.96 + 42.20°
Caput *457.00 + 18.56 *471.19 + 26.60
Corpus 44080 £ 19.67° 50.44 + 60.00°
Cauda 413.60 £ 93.90° 526.20 + 10.62°

Ductus deferens

*316.30 £ 10.25°

“444 61 £12.30°

sem=S8tandard error of mean;ab =ab,

values in the same row bearing diiicrent superscnptvons differ significantly

(p<0.05);" = significant differences between regions of the tract (p<0.05).
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