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SUMMARY

Glutathione peroxidasé (GPx) has a central role
in the. defense agﬁinst oxidative damage: howev-
cf, dété on GPx activily in the buffalo semen is
limited. To expand this knowledge GPx activity
iﬁ the sémina] p]a;sma of buffalo-bulls was stud-
ied. Fifty five semen samples were collected from
19 buffalo-bulls and evaluated before cryopreser-
vation. Aspartate amindtrahsferase (AST) level
was assayed in the seminal plasma b%:fore free;-
ing and éfte( fregzing- thawing. The_ results re-
vealed GPx activity (14.59 % 0.50 U/ml) in semi-
nal plasma that varied with age of the buffal(.)-
bulls. Older age was associated with & decrease |-n
GPx activity. Iﬁcrcasing GPx aclivily.in the semi-

i a signilicant de-
nal plasma was accompanied by a significan

crease in sperm motility of freshly. Col‘l'ecled se-
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men. The rate of increase in post-thaw sperm mo-
tility in respons‘é to 5 mM pentoxifylline was
high in samples with high GPx activity before
I'rcczing.l Increased GPx activity before freezing
resulied m high percentages of abnormal mid-
piece and tails post-thawing. Positive correlations
ckislccl between AST levels in the seminal plas-
ma (before freezing and after thawing) and fre-

quency of-post-thaw sperm cell abnormalities.

iN'lfR()DUCTloN

The role of reactive oxygen species (ROS) in
pathophysiologic functions of spermatozoa has
been defined for many years (Bilodeau et al.,
2000: Chatierjee and Gagnon, 2001). Mammalian
sclhcn is endowed with high levels of ROS scav-

engers including GPx (Li, 1975; Brown et al.,
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L P [T al

1977). Previous investigations indicated tha
tivity of GPx

cryopreservation could reduce the activity of GI

rence in the lon-
in semen with a subsequent decrease in the ¢

i ilizi ili Fspermatozoa
gevity and fertilizing ability of sperm

(Hammerstedt, 1993; Bilodeau et al., 2000).

This investigation was designed 10 find out
whether buffalo semen contains high levels of
GPx. If so, what is the relationship between its
specific activity in the seminal plasma and the
quality of freshly ejaculated semen as well as the
functional competence of cryoprescrved sper-

matozoa?

MATERIALS AND METHODS

Animals:

Nineteen healthy buffalo-bulls (4 - 15 years old)
from Abassia center for frozen buffalo semen, be-
longing to the General Organization for Veteri-
nary - Services, Ministry of Agricullure. Cairo.
were used in this study. Semen collection was
performed according 1o _artificial insemination
standard procedure. In most samples, the first and
the second ejaculates from each animal were
pooled. Otherwise, the first or the second ejacu-

late was used separatel y.

Semen evaluation ang Processing:

Fifty-five semen samples were used in (his study
Immediately after collection, the Semen samples

were evaluated using conventional el

| An
aliquot of one m| of ¢y,

s€men S'dllll)l() WS cen-

864

rifuged at 3000 rpm for 5 minutes and the super.
natant fluid (seminal plasma) was collected and
immediately frozen and kept at -20°C until analy-

sis of GPx activity.

Following initial evaluation, semen samples were
prepared for dilution in Laiciphos A17-egg yolk-
glycerol diluent (Tayseer, 1993). They were dijy,.
ed (one-step dilution) to a final concentration of
50 - 60 X 100 sperm / ml diluent and cooled dowp
10 5°C during one hour (Talevi et al., 1994), After
cooling , the diluted semen was packede‘in 0.5 ml
straws during the equilibration period (4 hours), A
cooled semen sample of four straws (2 ml) was
centrifuged at 3000 rpm for 10 minutes and the
supernatant (luid was frozen at -20°C pending
analysis for AST before freezing. After equilibra-
lion, semen straws were frozen on liquid nitrogen
vapor at about -80 to -120°C for 10 minutes, after
which the straws were immersed into liquid nitro-

genat - 196°C (Sansone et al., 2000).

Post-thaw sperm incubation:

Twenty four hours after freezing straws Were
thawed in a water bath at 40°C for 30 seconds and
then transferred to a water bath (30°C) and incw
bated for 4 hours, Sperm motility % was evaluat
ed every one hour and viability indices Were cal
culated according to Milovanov et al. (196‘.‘)'
tmmediately after thawing, smears stained wilh
nigrosen - cosin stain (Dott and Fostel 1972)
Were examined for sperm : alities. The P |

cd Tor sperm abnorm

med
CCI]lilg rowm

. : al ac
¢ of spermatozoa with abnormal @
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was recorded in other smears of thawed semen

stained by Fast green FCF according to the meth- .
od of Wells and Awa (1970). In addition, an.ali- -

quot (2 ml) of thawed semen was removed just
after thawing and centrifuged at 3000 rpm for 10

minutes.

stored at -20°C until analysis of AST. Following

the incubation for four hours, a split samplé of

thawed -semen was diluted (1:1) with tris-based

buffer supplemented wnlh 5 mM pentoxifylline

(PTx) and sperm motlllty was determined after
15 mmutes~ Consequently, the rate of increase in

sperm motility was calculated.

GPx assay: L s

GPx was assayed spcctrophotomelcrically ac--

cbrding to Paglia and Valentine (<1967)'-m(')clil'ied
by Hopkins and Tudhope (1973)"usincr Ransel
Reagents (Randox Labm atories Ltd )

e e e

- . - ~ e e g

AST assay: .

AST activity (IU /-ml) in the semmal plasma be- ...
fore frcezmg and after thawmg was mcasuned )

spectrophotometcrlcally accordmg to the method : ' |
' A positive linear correlation was found between

e, e

of Tietz (1976). The rate of 1nc1ease in posl -thaw

activity of extracellular AST (%) was L‘?I‘“l‘v‘[?d' .

e wmae

Statistical analysis: ,
The data was divided acco:clmg to age of the b”'"
falo-bulls into: young (4 - 6

years) and old aged bulls (14 - 15 years). Correla-

t-test and analysis of varlance

tion coefficients, .
a commclTC“_ll

(ANOVA) were calculate_g using

| V‘?l-Med.J..Gim.Vol.5.’5.N0.3(2005)

The supernatant was collected and

~ ~frequency of tail

years), mldcll_e (7, - 10

sofltware (Statistica for windows, 1993).

RESULTS

GPx activity in the seminal plasma of buffalo-

bulls was 14.59 + 0.50 U/ml (Table 1). Fresh se-

_men_parameters (molility % and % abnormal
’ldll‘s) dlffClcd btgmhcclnlly (P<0.05) between the
-young and old bulls (60.50 + 0.34 Vs 63.33 +
1.00 and 35.67 + 5.19 ¥s 14.90 + 1.92, respec-
tively). GPx activity was significantly (P<0.05)
“lower in old (13.07 +

1.04 U/ml) than young
(16.27 +0.21 U/ml) aged bulls (Table 1).

As noticed from Table 2, the rate of increase in
post-thaw sperm motility after addition of 5 mM
PTx_was significantly (P<0.05) higher in both

young (236,13 + 59.27%) and middle aged

,(277 50 + 7'6 04%) than old (l 12.11 £+ .27. 24%)

g

m.--“fresh- - semen samples-- weére-~signifi lcanlly.‘_
' (P<O_.~05)q,higher for young and lpﬂi&d}g _aged than
~old aged buffalo-bulls (Table 2).

abnormalities in fresh semen

and GPx activity in seminal plasma (Table 3).

7The latter showed an inverse relation (P<0.05)

with the  post-thaw sperm motility and viability

indices of buffalo spermatozoa (Table 3).

Analysis of variance (Table 4) revealed a signifi-

cant (P<0.05) effect of GPx activity in seminal
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plasma of fresh post tﬁawing percent- significant (P<0.01) effect of GPx on the rare o
sh semen on post-

. e in AST activity post-thawing was p,
ages of abnormal midpiece and proximal droplets increase in AST @ oted

: Table 4).
of buffalo spermatozoa. Furthermore. & highly (

e i .
Table 1: Effect of age of buffalo-bulls on fresh semen attributes and GPx activity in semipg)

plasma (mean + SEM).

Buffalo-bulls ages ;\m
Semen n

i Old
arameters Youn Middle
P n 4-6 yf,) n (7-10 yr.) n (14-15 yr.)

mean

T — i

Volume (ml) 20 | 2654024 | 14 | 238+020 | 21 | 271+£024 |55 | 261+0.13

——

PH 20 | 6724002 | 14 | 674003 | 21 | 6.74% 0.02 |55 |6.73+00)

Conc. (x10%ml) | 20 | 1.02+0.10 | 14 | 1.22£0.13 | 21 | L11£0.09 |55 | 1.10+0.06

Mass motility 20 | 3.05+0.05 | 14 | 3.14%£0.10 | 21l 305+ 0.0 |55 153.07+004

% Motility 20 |60.502+0.34 | 14 |62.50ab+1.46 | 21 |63.33b+1.00 | 55 |62.09+0.56
% Live sperm 9 [86.78+230| 5 |86.20+£2.11 | 10 | 85,10+ 1.64 | 24 [8596+1.14
% abn. acro. 9 10332017 | 5 | 080+0.58 | 10 | 1.00£0.37 {24 |0.71£020
% abn. head 9 13.67£083 | 5 | 340+£1.17 | 10 | 2.50+0.58 | 24 |3.13 iOAGJ

% abn. midpiece | 9 | 9.56+£1.19 | 5 13.20£2.73 | 10 | 820+ 0.88 |24 [9.75¢+ O.SGJ

% abn. tail 9 3567519 | 5 |24.600 427 | 10 | 14.90541.92 | 24 (24714291

% proximal drop.| 9 |.1.22+043 | 5 1.40£0.75 10 | 090+028 {24 | 1.13£024
% distal drop. 9 | 1.33£075 | 5 040+040 | 10 | 0.10+0.10 |24 |0.63£03!
GPx activity I7 1162724021 | 14 | 14.63a £0.89 | 19 | 13.07b+1.04 | 50 |14.59£030

. /
Means in the same row not sharing common superscript letters diffecs significantly P<0.05

A P
negative linear correlation (r=-061: P<0.05) post-thawing in total and middle aged puffalo:
was detected between AST level before freezing bulls was positive (r = 0.93; P<0.03). A positive
ive (r =
Y post- relation (r = 0. 85; P<0.05) was found beth®
ation be-

abnof
tween AST level before freezing and AgT level “illeye] post-thawing and post-tha¥
eve

and rate of increase in AST activiy

thawing (Table 5), However the re|

thermo™
tail percent in young buffalo-bulls. Fur
866
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mal

activity post-thawing and post-thaw abnor

head percent in old buffalo-bulls (Table 5).

ation (r = 0.68; P<0.05)

a positive linear corrc

was calculated between rale of increasc in AST

Table 2: Effect of age of buffalo-bulls on post-thaw semen parameters and increase in the

AST level in seminal plasma (mean = SEM).

Vet.Med.J..Giza.Vol.53.N0.3(2005)

Post-thaw Buffalo-bulls ages
Semen Young Middle old n Total
paramefers | n | (4-6yr) | ™| (7-10yr) | P | (14-15yr.)

Motility after dil. | 20 | 70254 1.68 | 14| 69.64+1.77 | 21 | 71.67£0.80 | 55 [ 70.64£0.81
Motility after cool. | 20 | 70.00+ 1.74 | 14| 69.64+1.77 | 21 | 71.43£0.86 [ 55| 70.4610.83
Post-thaw molility 201 41.00£2.01 | 14| 45.00£2.10 21 42.86+1,94 | 55| 42.73%x1.17
Motility after 4h | 20| 18.50+2.74 | 14| 17.1443.09 | 21 | 19.76+2.22 | 55| 18.64£1.50
Viability indices 201 125.25%10.73 | 14 [ 118.21 £12.42| 21 |136.91£10.19| 55 | 127.91 £ 6.32
Motility after PTx | 20 40.50i 2.83 | 14| 44.64+437 | 21 | 36.19+3.22 |55 39.91 + 1.97
. % increase in 20| 236.133+ 14 277.503+ 21 112.11bx | 55 199.31+

vmolilily 59.27 76.04 27.24 31.63

% abn. acro. 9 | 40.67+4.13 | 5| 3480%£2.56 | 10 | 38.30+3.66 | 24 | 38.46 +2.25

% abn. head 9| 644£1.02 | 5| 6.60£2.01 10 | 8.10+1.32 |24 | 7.17+0.77

% abn. midpiece 9| 1356+142 | 5| 1320+£3.51 | 10 | 10.80% 0.89V 241 12.33+£0.95

% abn. @il9 | O | 37.22%5.13 | 5| 27.60£722 | 10 | 23.70+3.66 | 24 | 29.58 +3.02

% proximal drop. | 9 | 00.22£0.15 | 5 0.00 £ 0.00 10 | 050+£0.27 {24 | 0.29+0.13

% distal arép. o | 0033+024 | 5| 020+020 | 10 | 0.00+0.00 [24] 0.17£0.10

GPx activity 17| 162782021 | 14| 14.633+£0.89 | 19 13.070 £1.04 | 50 | 14.59 + 0.50
AST before frecz. | 17 | 00.1440.01 | 14| 0.12£001 | 19 | 0.13£0.01 | 50 | 0.13+0.01
AST after freez. 171 00.16+0.01 | 14| -0.14% 00F | 19 | 0.14£0.01 | S0| 0.15+0.01
?; AST increase (71 22.76+9.89 | 14] 27.19% 1097 | 19 | 21.00+8.66 | 50 | 23.33 +5.51

Means in the same row not sharing a common superscript letter differed significantly P<0.05
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Table 3: Correlation Coefficients between GPx

parameters of buffalo-bulls.

activity in seminal plasma and semen

— | . | Correlation Coefﬁm
Type of correlation
. 24 r=0.46*
GPx activity X % abnormal tail in fresh semen
ity % at O | 24 r=-061*
GPx activity X post-thaw sperm molility % at Oh
. r=-0.53*%
GPx activity X post-thaw sperm motility % at | h 24
’ r=-0.59*
GPx activity X post-thaw sperm motility % at 2 h 24 |
" = - (.46*
GPx activity X post-thaw sperm motility % at 3 h 24 4 6 n
= = *
GPx activity X post-thaw sperm motility % at 4 h 24 r=-05l1
GPx activity X post-thaw viability indices 24 r=-0.58%
GPx activity X post-thaw motility % at 0 h in old aged bulls 19 =-(0.70%*
GPx activity X post-thaw motility % at 2 h in old aged bulls 9 r=-0.66*
GPx activity X post-thaw motility % at 4 h in old aged bulls 19 r=-0.72%
GPx activity X post-thaw viability indices in old aged bulls 19 r=-0.65*
GPx activity X motility response to PTx in old aged bulls 19 r=-0.82%

* P<0.05

Table 4: Analysis of variance for the effect of GPx activity on post-

of buffalo-bulls.

thaw semen parameters

Variables DF MS Bavilda
Post-thaw abnormal r{lidpiece % 4 59.11 4.10%
Error
: I3 14.4]
Post-thaw proximal droplets % 4 w
i1 4.06*
Error
13
Rate of AST increuse : 0.27 —
Error 3747.09 4.46**
33
Post-thaw abnormu| midpiece % in olq #40.10 i
aged buffalo-bulls 3 8.79 10.54*
Error
\ 3
* P<0.05 — 083 —
** P<0.01
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Table 5: Correlation Coefficients between seminal plasma AST activities and semen parameters

in the buffalo-bulls.

Type of correlation

Correlation

Coefficients

AST activity before freczing X rate of AST increase post-thawing

50 r=-0.61%

AST activity before freezing X AST activity post-thawing 50 r = 0.93*
AST activity before freczing X post-thaw AST activity in middle aged bulls 14 r=0.93*
AST activity post-thawing X post-thaw abnormal tail% in young aged bulls 8 r = 0.85%
Rate of AST increase post-thawing X post-thaw abnormal head %
in old aged bulls 10 r=0.68*
* P<0.05
DISCUSSION

The current study, for the first time, provides cvi-
-dence for the presence of GPx activity in seminal
plasma of buffalo-bulls. Several authors (Brown
et al., 1977; Smith et al., 1979; Bilodeau el al.,
2000) reported similar findings in seminal plasma
of bulls. In fact, bovinc seminal plasma possesscs
.more than. tenfold the GPx activity present in
seminal plasma of human, ram and stallion (Kan-

tola et al., 1988; Saarancn et al., 1989).

In the present work, there was a marked reduc-
tion in GPx activity in seminal plasma with in-
creasing age of buffalo-bulls. Similar finding was

reported in bulls (Kelso ct al., 1997).

The current study, indecd, revealed higher motili-

ty of spermatozoa and lower percentage of abnor-

mal tails in old than young buffalo-bulls. On the

contrary, Kelso et al.

VCt.Mcd.J.,CIza.Vol.53.No.3(2_OO5)

(1997) found a lower

(P<0.05) sperm motility in old than young aged
bulls.

In this study, addition of 5 mM PTx exerted a
marked increase in post-thaw sperm motility.
PTx appeared to be effective for preserving
sperm motility in vitro (Okada et al., 1997; Gra-
dil and Ball, 2000). The discrepancy between the
rates of increase in sperm motility on using PTx
in the different age groups of buffalo-bulls might
be attributed to the GPx activity in seminal plas-
ma before freezing. GPx may provide a mecha-
nism (hat protects the sperm membranes from ox-

death

(Senger, 1980). The enzyme may also contribute

idative damage and subsequent cell

to good viability of bovine spermatozoa in vari-

ous steps of cryopreservation (Kantola et al.,

1988).

Data presented in this study suggest that increase

of GPx activity in seminal plasma before freezing
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accompanied with a decrease of sperm motility
after freezing - thawing and incubation at 30°C.
Similar results were reported in bulls (Slaweta ¢l
al., 1988). Also from the present results, GPx ac-
tivity exerted a significant (P<0.05) effect on the
percent of abnormal midpiece post-thawing. This
is indicated by the tendency (however non signil-
icant) of increase in post-thaw abnormal mid-
piece percent with increasing activity of GPx.
Nevertheless, Kendall et al. (2000) found a sig-
nificant effect of GPx activity on increasing pro-
portion of live sperm and proportion of intact
sperm membranes in rams.

In the current work, there was a highly significant
(P<0.01) effect of GPx activity on the rate of
AST increase post-thawing. This may be c-
plained by the reduction in post-thaw sperm mo-
tility and viability indices with increasing GPx

activity before cryopreservation.

In view of our findings, GPx is not potent enough
to prevent sperm damage during cryopreservii-
tion. Freezing and thuwi_ng significantly reduce
GPx activity and this is detrimental to sperm
function (Bilodeau et i, 2000). This is indicated,
in the present study, by the positive correlations
between AST activity in seminal plasma beflore
freezing and after (h

4 AWINg and sperm ce|| abnor-
malities.
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