Assiut Vet. Med. J Vol 40 No. 79, October 1998

Dept. of Theriogenology,
Faculty of Vet. Med., Assiut University,
Head of Dept. Prof Dr. M A El-Naggar.

EFFECT OF BOVINE SERUM ALBUMIN
AND OXYTOCIN ON QUALITY AND MEMBRANE

INTEGRITY OF BULL LIQUID SEMEN
(With 4 Tables and 6 Figures)

: By
G.A. MEGAHED; A. EL-DIN ZAIN
and S.S. EL-BALLAL*

*Dept. of Pathology, Fac. Vet. Med., Assiut University
(Received at 28/9/1998)

Caddall o plall Loy Lald Ll O fis V) g BSA 30
AN Jgaall B calall i A g

rbled) Guj wdll pNe ¢ sblas seaf wia
)95, 71/ AT e

& g—iall Jsl_ujaLHuu_ngﬁys,w,BSA@Js);tzﬂ!ym
@J;mm:gmiwwawiam‘b_{;:;s,gjsgtd,@..u;mm
oo dy—anll il lica, S il alassily (g el Sl Caias 5,00
PO o Al i i il saly JS i e Y o) o BE
15 BEA PRSI0 | NS (P N ¢ 01 AAY Gl 3 Ell JaY e jall ! BSA il
RN .(L@L@J‘@!)Z&MJQqu@;[@iJG}QO!” HeomY e
IS g 50a, 0, ‘ocr:&;&rlqlﬁsﬂg@mu)‘gaglwwﬁl
u-=——=§(-'=-(%W'@‘)ﬁ‘-‘b.‘m%‘h&&L—'ﬂeinﬁ*o‘JeA‘"x"'
aJ__Ai:J_)‘__]a] .',G“. EJQP%JmeM?Qi@JiSM@ﬁle
i_sjulogua:ed,m)e‘:ism&eluqauﬁs)ﬂ\i..‘.u.,BsAoiauum
el gabiadl Lo e IS o (g ginn A6 e Ly A5k 50 alall 21
LL.&:.;.‘YIL,__J.S;._,L_A_.,,! 256 U Ll y . aliall 3 2ole BYEL AV TR
el e Bl gl L, SEIPS AN (5 shne AlIS Galiall 2 gua

1




Assiut Vet. Med. J_Vol. 40 No. 79. October 1998.

Gl s s ial il BSA (a ploa ole Yo il of (9 58I peaalls
Lo Jadall (e aol iy SIUGH e,;\uﬂdsangglmiuhw\sﬁm
Lgel A Je jla Sl Al g anat Jsbudt s gianS YY) Adlal O 22y
& sl Ll ) BSA il Al palsill 028 G yelal A d g Galad)
n . Js 45ass oo Akilad) SAS, dipali puadl g i Jyaall caiaall

SUMMARY

The effect of supplementation with bovine serum albumin (BSA)
and oxytocin upon the quality of bull liquid semen as well as the
degree of membrane integrity of spermatozoa were investigated
during storage at 4°C. The semen was diluted by using egg yolk
citrate to give 100x10° sperm/ml and divided into two portions.
The BSA was added to the first portion as 0.0 mg (control), 5, 10
and 20 mg/100 x 10° sperm/ml. The second portion was
supplemented with oxytocin as 0.0 1.U (control), 3, 5 and 10
1 U/100 x 10° sperm/ml. All samples were stored at 4°C for 4 days
as well as examined daily for sperm motility, livability and
abnormality percentages. Fructose content, GOT activity and ORT
were also determined. The obtained results revealed that, BSA
especially the high concentrations, improved sperm motility
(P<0.05) and alive sperm % (P<0.05) and decreased significantly
(P<0.05) the sperm abnormalities %. BSA had a significant
increasing effect on the fructose content, ORT and decreasing
effect on the levels of GOT when compared with control. The
membrane integrity investigation of the treated samples after 3 and
4 days storage revealed that, high concentration (20 mg) of BSA
had a good protective effect for spermatozoa, however, the
oxytocin with any concentrations had a very bad effect upon the
spermatozoa mermbrane. These findings suggest the possibility of
using the BSA with the diluent for improving the semen quality
and prolonged sperm cell survival with good quality.

Key Words: Bovine Serum Albumin, Oxytocin, Bull Semen



Assiut Vet. Med. J. Vol 40 No. 79, October 1998,

INTRODUCTION

Artificial insemination (AI) has had a major impact on dairy
cattle improvement. Besides the genetic progress, Al has resulted
in the control of venereal diseases (Hopkins and Evans, 1989) and
the reduction in frequency of undesirable recessive genes (Maxwell
and Salamon, 1993). Preservation of semen has been a problem
facing livestock breeders since Al was first considered. In vitro,
semen can be extended considerably by storing the ejaculated
semen under special conditions which ensure that the spermatozoa
remain immotile without losing their potential to become fully
motile again after storage (Mann and Lutwak-Mann, 1981). This
could be achieved by methods that reduced or arrested the
metabolism of spermatozoa and thereby prolonged their fertile life
(Maxwell and Salamon, 1993).

Liquid storage of semen particularly the effect of decreased
temperature on the physiology of spermatozoa has received much
attention by early investigators (Nilovanov, et al., 1962; Mann,
1964). Moreover, liquid semen storage for several days has little
effect on sperm quality than cryopreservation (Hammerstedt,
1993).  Various additives have been incorporated into semen
extenders, which might enhance Sperm preservation, prolong
survivability and fertility including vitamins, Tranquilizer and
hormonal preparations (El-Gaafary et al, 1990; Alvareg and
Storey, 1992; Vuurner et al., 1992 and Hammerstedt, 1993).
Investigation using semen from various mammalian species and
oirds have indicaled thai bovine serum aibumin (BSA) can promoic
sperm survival after dilution (Harrison et al., 1982: Klem et al |
1986; Bakst and Cecil, 1992). However, oXytocin injection in
mammals appeared to have an immediate stimulation effect on the
ejection of spermatozoa and seminal plasma during emission. The
long term effect of oxytocin injection have adverse effect on
spermatogenesis (Knight and Lindsay, 1970).

The aim of this study is to investigate the effect of addition
of bovine serum albumin or oxytocin in liquid extender on sperm
motility, survivability and abnormalities percentages. In addition,
the changes in sperm plasma membrane were studied
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MATERIAL and METHODS

In the present study, semen samples were collected from
three Baladi bulls, which maintained under identical nutritional and
managemental conditions at the farm belonging to the Faculty of
Vet. Med., Assiut University, Egypt. Bulls were sexually prepared
and usually three ejaculates were collected at the early morning
hours using artificial vagina and female in estrous as a teaser.
Within 2 - 3 minutes after collections, the samples were transferred
to the laboratory. The good quality samples were pooled before
dilution and kept in water bath at 37°C for the subsequent
examination.

The pooled semen was extended with egg yolk citrate to give
a final concentration of 100 x 10° sperm/ml. Morphology and alive
sperm percentages were assessed by using alkaline methyl violet
and eosin-nigrosin stains respectively. Secondary abnormalities
were recorded specially free lose head and bent tail. The extended
semen was divided into two portions. Different BSA doses were
added to the first portions as 0.0 mg (control), 5, 10 and 20
mg/100 x 10° sperm/ml. Different oxytocin doses were added to
the second portions as 0.0 I.U (control), 3, 5 and 10 1.U/100 x 10°
sperm/ ml. Three samples from diluted treated semen were
prepared for each of the above mentioned concentrations in (BSA
and oxytocin) and control All samples (treated and control) were
stored in refrigerator (4°C) and examined daily for 4 days for
sperm motility, alive sperm % (using eosin nigrosin stain) and
sperm abnormalities (especially lose head and bent tail, using
alkaline methyl violet stain). The osmotic resistance test (ORT)
was performed according to Revell and Mrode (1994). The
standard method for testing diluted semen consisted of the
incubation of 0.25 ml of extended semen in 1 ml of test solution
[fructose 9.0 gm and trisodium citrate 4.9 gm in 1000 ml distilled
water: osmolarity (100 mOsm kg')] for about 40 - 60 min. at
35°C. Following incubation, 10 pl drop was transferred to a warm,
clean microscopic slide and cover with coverslip, then examined
microscopically to determine (%) of cells showing residual
activity.



Assiut Vet. Med. J. Vol. 40 No. 79. October 1998.

After daily examination, the samples were centrifuged at
3000 rpm for 20 minutes. The supernatant fluid (seminal fluid and
diluent) were collected, then kept at -20°C till used for
determination of fructose content according to Dergmeyer (1974).
Glutamic Oxaloacetic Transaminase enzyme (GOT) activity was
determined spectrophotometrically by means of a test kit supplies
by Sclavo, SP.A. (Italia).

After centrifugation, the sediment was prepared, in the unit
of Electronic Microscope, Assiut Univ., for examination by
transmission electron microscope for any changes in the plasma
membrane of spermatozoa after being stained by uranyl acetate and
lead citrate.

RESULTS

The effect of bovine serum albumin (BSA) on bull liquid
semen quality stored at 4°C are presented in Table ] & 2 and Fig.
I & 2. Sperm motility % increased significantly (P<0.05) for all
days of storage when compared within each concentration of BSA
(Table 1). Only high concentrations of BSA (10 mg and 20 mg)
had a significant increasing effect (P<0.05) on sperm motility when
compared with control samples at all days of storage (Fig. 1 A).
However, high concentrations of BSA (10 mg and 20 mg) had a
highest effect on alive sperm % especially at 2™ 3™ and 4™ day of
storage when compared with control sample (Table 1 and Fig. 1
B). Sperm abnormalities (especially lose head and bent tail)%
reduced by the addition of BSA to bull liquid semen in comparison
to the control samples stored at 4°C among all days of storage.
High concentrations of BSA (10 mg and 20 mg) had a highest
reducible effect (P<0.05) upon sperm abnormalities (lose head and
bent tail) during storage time (Table 1 and Fig. 1 C). The results
presented in Table (1) and Fig. (2 A) show the effect of BSA on
ORT of bull liquid semen. All concentrations of BSA had a
significant increasing (P<0.05) effect upon ORT among storage
time. The variation of fructose content of seminal plasma after
addition of BSA was presented in Table (2) and Fig. (2 B). It was
observed that, the overall means of fructose were increased
significantly (P<0.05) when compared with the control samples in
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each day of storage. The changes in the levels of GOT activity was
presented in Table (2) and Fig. (2 C). The BSA had a significant
decreasing effect on the levels of GOT in all treated samples when
compared with control sample in all concentrations of BSA
especially high concentrations among all days of storage.

The effect of oxytocin on bull liquid semen quality stored at
4°C are presented in Table 3&4 and Fig. 3&4. Sperm motility %
was affected by the addition of oxytocin (Table 3 and Fig. 3 A).
All concentrations of oxytocin had a significant increasing effect
(P<0.05) on sperm motility % when compared with control
samples at all days of storage. It was noticed that during 3" and
4" day of storage, the sperm motility % decreased significantly
(P<0.05) when compared with first day of storage at all
concentrations of oxytocin, but increased significantly when
compared with the control samples within the 3 and 4" day of
storage. The results presented in Table (3) and Fig. (3 B) showed
the effect of oxytocin and days of storage on alive sperm %. A
significantly decrease in alive sperm % (P<0.05) was noticed with
all concentrations of oxytocin through all days of storage except
the first day. However, alive sperm % increased significantly
(P<0.05) during the 1%, 2" and 3™ day of storage when compared
with the control samples at the same day as well as it decreased
significantly (P<0.05) at 4™ day of storage when compared with
the control samples. In the same manner, the sperm abnormalities
(Table3 and Fig.3 C) % increased significantly with all
concentrations of oxytocin during all days of storage. However,
different concentrations of oxytocin had a significant reducible
effect on sperm abnormalities % (free lose head and bent tail)
among storage time in comparison with control samples. ORT of
bull liquid semen (Table 3 and Fig. 4 A) stored at 4°C decreased
during (2™, 3" and 4™ day) storage time when compared with first
day of storage. Moreover, the addition of oxytocin had a
significant decreasing effect (P<0.05) upon ORT during different
days of storage. Fructose content in seminal plasma are presented
in table (4) and Fig. (4 B). The fructose content significantly
decreased (P<0.05) after first day of storage. Moreover, the
addition of oxytocin significantly decreased (P<0.05) fructose
content especially at higher concentrations. The variation of GOT
activity in seminal plasma of bull liquid semen stored at 4°C for 4
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days with oxytocin are presented in Table (4) and Fig. (40).
However, the overall mean of GOT activity increased significantly
(P<0.05) with days of storage. The- GOT activity decreased
significantly (P<0.05) when oxytocin concentration increased
especially at 1* and 4% day of storage when compared with control
sample at the same day of storage.

The ultrastructure investigation of the treated samples after 3
and 4 days storage revealed that, the high concentration (20 mg)
of BSA had a good protective effect for sperm at 3 ™ and 4 days
of storage (Fig. 5 A and Fig. 6 A) as compared with control (Fig.
5 C and Fig. 6 Q) respectively. However, supplementation with
oxytocin had a very bad action on the sperm (Fig. 5 B and Fig. 6
B). The changes were in the form of swelling and mild
disintegration of the plasma membrane (Fig. 5 B) as well as severe
disintegration of the sperm plasma membrane (F ig. 6 B).

DISCUSSION

Preservation techniques are becoming increasingly important
for sperm cells (Wildt, 1989). The results in this study showed
that, the addition of BSA significantly increased sperm motility %.
This is in agreement with Bakst and Cecil (1992) who reported
that the presence of BSA in fresh and stored turkey semen
significantly increased several sperm motility characteristics. The
percentages  of sperm motility were significantly higher in all
treated than in control samples. This finding coincide with that
reported by Brillard and Bakst (1990).

Addition of BSA however, increased the motility of
spermatozoa, it increased the fructose content in comparison to
control samples. This could be attributed that after addition of
coating agent (BSA), the motility of spermatozoa, is result of
undulatory beating of a cylindrical axon, which required energy.
This energy is generally provided by ATP which is generated by
mitochondria in the basal or mid regions of sperm (Gibbons, 1983)

An alternative explanation for the obtained results is that,
BSA may be coating the sperm (Wishart and Steele, 1990).
Moreover, Harrison et al. (1982) and Klem et al. (1986) concluded
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that the BSA stimulate sperm motility as well as is adsorbed to the
sperm plasma membrane. Such a coating may render the sperm less
subject to physical obstacles that could hinder motility (Bakst and
Cecil, 1992).

The addition of BSA, especially the high concentration,
improve the alive sperm o This result is in agreement with
Maxwell et al. (1997) who concluded that the percentages of alive
and motile bull spermatozoa were higher when added BSA. The
obtained observations are attributed to, the dilution of semen
which contain BSA provides protection from the combined effects
of dilution by sheath fluid and any physical damage to the sperm
cells (Johnson, 1995). Moreover, the addition of BSA to the
medium or extender prevented spermatozoa from binding to
surface, this might explain their protective effect that helps to
maintain the condition of sperm plasma membrane and prevent the
membrane damaged cells (Ashworth, et al, 1994).

The obtained observation in the present study indicates that,
the semen characteristics improved after adding BSA when
compared with the control samples at 3 or 4 days of storage. This
is supported by the findings of Weitze (1991) and Weitze and
Petzoldt (1992) who reported that under normal practical
conditions a decrease in the fertilizing ability can not be prevented
after 3 days of storage, but after supplementation with BSA to the
media, the reducible rate was somewhat inhibited.

In the present study, the leakage of GOT into the
extracellular medium showed a significantly lower values,
(especially at high concentration of BSA) when compared with
control samples. This is supported by the present findings of
ultrastructure investigation, which are in agreement with the
previous findings of Chauhan et al. (1994). Such changes in the
activity of GOT were attributed to sperm cell damage as well as to
the increased membrane permeability, which lead to leakage of
intracellular enzyme. This leakage of enzyme increased the sperm
abnormalities and decreased motility (Dhami and Kodagali, 1988
and 1990). The high concentration of BSA had a significant
increasing effect on motility and alive sperm % and a significant
decreasing effect on sperm abnormalities and GOT activity. Our
observations support the statement by Wishart and Steele (1990)
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and Bakst and Cecil (1992) that BSA contained a free fatty acids
which enhance the sperm metabolism and results in the increase of
sperm motility. In addition, BSA coat the sperm which may render
the sperm less subject to physical obstacle that could hinder
motility (Bakst and Cecil, 1992).

Supplementation of diluted bull semen with oxytocin
decreased significantly the alive sperm % and associated with the
significant increasing GOT leakage into the extracellular media.
Only one available literature agreed with the obtained result where
the survivability of spermatozoa was significantly higher than
control after when 20 I.U oxytocin was added (Torahim, 1988).
The bad effect of oxytocin on sperm motility and condition of

the tail which lead to decrease in the intracellular level of cyclic
adnosine monophosphate (CAMP). This leads to decrease the

synthesis (Ahmed et al., 1984) In addition, blocked fructolysis
stimulates phosphodiestrase enzyme activity which leads to a
decrease of the cAMP with markedly depressed motility. On the

In conclusion, the results indicate that BSA added to diluted
bull semen, especially 20 mg/100 x 10° sperm, improved
significantly semen characteristics during storage for 4 days at
4°C, Furthermore, BSA had a good protective effect upon sperm
cell membrane as well as increase lifespan of liquid bull
SPermatozoa with minimizing the membrane integrity .
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Figure (1) : Effect of different concentrations of Bovine Serum Albumin (BSA)
upon :

Sperm motility %

Alive sperm %

Sperm abnormalities %

Storage time(Days)

0.0 mg BSA C35.0 mg BSA WN10.0 mg BSA 3300 mg BSA )

The same superscript letters on the column in the same day are not significant different,
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Figure (2) : Effect of different concentrations of Bovine Serum Albumin (BSA)
upon :
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The same superscript letters on the column in the same day are not significant differeat
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Figure (3) :

Effect of different concentrations of oxytocin upon :
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Figure (4) : Effect of different concentrations of oxytocin upon :
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Figure (53

Assivt Ver. Med. J. Vel 40 No. 79. Cctober 1998,

spermatezog after  days of storage.
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Sagital section through the
head of  trested  buill
spermatozon with 10 wpg BSA,
Note that a normal iatact
plasina membrane (arrow
head)

Sugital  section through the
head o ireated buit
spermatozes  with 20 LU
oxytovia and shows a swelling
with mild disintegration of the
plasma membrane  (arrow
head)

Sagital  section through ihe
head  of  untreated  ball
spermatozos.  Note that g
corrugate and ruprure of fhe
plasma membrane  {arrow
head)

The changes af (he ultrasturctare of tredied and untreated bull
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[

Sagitai section through the
head of treaied bult
spermatozoa with 20 mg BSA.
Note that a normal infact
plasma  membrane  (arvow
head)

Sagitai section through the
head of treated bull
spermatozoa with 20 LU
oxytocin, Note severe swelling
and broken plasma membrane
(arvow head)

Sagital section (hrough the
head of untreated  bull
spermatozoa  and  wote  a
complete loss of innmer plasma
wiembrane {arrow head) and
severe disintegration.

Figure (&) : The changes of the ultrastuvcture of ireated and untreated buil

spermatuzoa after 4 days af storage.



