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SUMMARY

G]utath,lonc peroxldase (GPx) has a centr al role
in the defense agamsl oxidative danmge howcv-
er, data on GPx actwny in the buflulo semen is
limited. To expand this k;}gf_ledgc GPx activity
in the seminal plasma of bl;ffa.l;;bLllIS. was stud-
ied. Fifty five semen sumples were cblleclcd from
19 buffalo-bulls and evaluated before cryopreser-
vation. Aspartate aminotransferase (AST) lévcl
was assayed in the seminal plasma before freez-
ing anﬂ after freezing- thawihg. The rcﬁ-;ults. re-
vealed GPx activity (I4.59Ii 0.50 U/ml) in semi-
nal plasma that varied with age of the buffalo-
bulls. Older age was associated with a decrease in
GPx activity. Increasing GPx activity in the semi-
nal plasma was accompanied by a significant de-

crease in sperm motility of freshly collecied se-
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engers including GPx (L,

men. The rate of increase in post-thaw sperm mo-
tility in response to 5 mM pentoxifylline was
high in samples with high GPx activity before
hcumﬂ Incrcased GPx activity before freezmg
ILHLE]IL(‘ in high pezcentdgcs of abnormal mid-
pleu dlld lal ls post-thawing. Positive correlations
existed betWLen AST levels in the seminal plas-
it {bectore Ircezmg “and’ after thawing) and fre-

quency of post-thaw sperm cell abnormalities.
fae

INTRODUCTION

“The role of rcactive'oxygen species (ROS) in

pathophysiologic functions of spermatozoa has
been defined for many years (Bilodeau et al.,
2000: Chatierice and Gagnon. 2001). Mammalian
scmen is endowed with high levels of ROS scav-
1975; Brown et al.,



1977). Previous investigations indicated that
cryopreservation could reduce the activity of GPx
in semen with a subsequent decrease in the lon-
gevity and fertilizing ability of spermatozoa
(Hammerstedt, 1993; Bilodeau et al.. 2000).

This investigation was designed to 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 cryopreserved sper-

matozoa?
MATERIALS AND METHODS

Animals:

Nineteen healthy buffalo-bulls (4 - IS ycars 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 collecuon was
performed according to_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 separately.

Semen evaluation and procéss.ing:

Fifty-five semen samples were used in this study.
Immediately after collection, the semen samples
were evaluated using conventional methods. An

aliquot of one ml of each semen sample was cen-
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trifuged 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 477-egg yolk-
glycerol diluent (Tayseer, 1993). They were dilut-
ed (one-step dilution) to a final concentration of
50 - 60 X 10% sperm / ml diluent and cooled down
to 5°C during one hour (Talevi et al., 1994). After
cooling . the diluted semen was packed 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
supcrnatant fluid was frozen at -20°C pending
analysis for AST before freezing. After equilibra-
lion, scmen straws were frozen on liquid nitrogen
vapor it about -80 to -120°C for 10 minutes, after
which the straws were immersed into liguid nitro-

gen al - 196°C (Sansone et al., 2000).

Post-thaw sperm incubation:

Twenty four hours after freezing straws were
thawed 1 a water bath at 40°C for 30 seconds and
then transferred to a water bath (30°C) aﬁd incu-
bated lor 4 hours. Sperm motility % was evaluat-
ed cvery one hour and viability indices were cil-
culated according to Milovanov et al. (1964).
Immediately after thawing, smears stained with
nigrosen - eosin stain (Dott and Foster, 1972)
were examined for sperm abnormalities. The per-

centage of spermatozoa with abnormal acrosomes
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was recorded in other smears of thawed semen

stained by Fast green FCF according 1§ the meth- -
od of Wells and Awa (1970). In addition, an.ali-

quot (2 ml) of thawed semen was removed just
after thawmg and centrifuged at 3000 rpm for 10
minutes. The supernatant was collectcd and

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

the incubation for four hours, a split sample of

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

buffer supplemented with 5 mM penloxi_!'yllin(:

(PTx) and sperm motility was determined -aficl.'_
15 minutes. Consequently, the.rate .of increase in ...

sperm motility was calculated.” . ‘

GPx assay ' _
GPx was assayed’ spt,c.lrophotometcn(,‘diy acs

cording to Paglia and lecnu.nc_(l%’u modﬂmd

by Hopkins and Tudhope (1973) using \Bari}gel"_}_

Reagents (Randox Laboratories Ltd.).

AST assay: e _H
AST activity (IU / mi) in the seminal phmma bu-]

fore freezing and after thawing was measured
spectrophotometerically according to the method

of Tietz (1976). The rate of increase in pdsl-tha#v

software (Statistica for windows, 1993).
RESULTS .

GPx dcuwty in the seminal plasma of buffalo—

7 bulls was 14.59 + 0. 50 U/mil (Table 1). Fresh se-

_men paramelers =(rr;_xclmhty % _and %_ abnormal

-'ij_tairS) idiffgre-_:_i_ sigr_lificantly (P<0.05) between the

young and old bulls (60.50 + 0.34 Vs 6333 +
1,00 and 35.67

+'5.19 Vs 1490 + 1.92, respec-

| ‘.livh_fizly).“GPi’_( activity Wasféigfifiﬁgﬁhﬁj} {P<0.05)

lowet.in_old (13.07 + 1.04 Ufml)_than young

_( 16 27 + 0 21 Ulml) aged bulls (Tdblc l)

' Ab nouced 110m TabTe 2 the rate” 6T increase in

i - _ " fresh

activity of extracellular AST{%) was czilcill'uted. o

Statisticz-il anallysis:-

The data was divided according to age ol the bul-
falo-bulls into: young (4 - 6 years), middle (7 - 10
years) and old aged bulls (14 - 15 yeafs). Correla-
tion coefficients, t-test and anal:ysisAol' vuriaﬁcc

(ANOVA) were calculated using a commercial
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‘frequency of tait

pc)‘si th‘lW sper mmotllrly after addition of 5 mM :
P’l‘x w;;.s algmﬂcantly (P<0 05) higher. in both )
young (23613 + 59 27%) and middle aged.
(277.50 & 76. 04%) than old (112.11 £ 27.24%)

Ifbufl.llo bulls Concm rently, the activities of GPx

semen- s»amples were - significantly .

(P00 hi_gher for young and middle aged than

old aged buffalo-bulls (Table 2).

. A positive linear correlation was found between

abnormatities -in-fresh semen

and GPx dClWlty in semmdl plasma (Table 3y,

.The ldtler 5howed an mvelsc IA'Clldtlon (P<0 05)7

with the post thaw sperm motlllty and wabxhty

indices of buffalo spermatozoa (Table 3).

Ahglysis_ of Qariangq (Table 4) &:veal_ed a signifi-

cant -(P<0.Q5)_c_ffcqt'o'f GP'x- a_cti\-rity”in' seminal
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plasma of fresh semen on post-thawing percent-
ages of abnormal midpiece and proximal droplets

of buffalo spermatozoa. Furthermore. a highly

(Table 4),

significant (P<0.01) effect of GPx on the rate of

increase in AST activity post-thawing was noted

Table 1: Effect of age of buffalo-bulis on fresh semen attributes and GPx activity in seminal

plasma (mean £ SEM).
Semeﬁ Buffalo-bulls ages Overall
parameters Young Middle oud ! mean
n (4-6 yr.) n (7-10 yr.) n (14-15 yr.)
Volume {ml) 20 1 265+024 | 14 | 2.381+0.20 21 | 271024 {55 ] 261+0.13
PH 2016721002 | 14 6.74 £ 0.03 21 | 6.74+£0.02 | 55 | 6.73+£ 0.0}
Conc. (x10%ml) | 20 | 1.02£0.i0 | 14 1.22+0.13 21 (| 1112009 |55 | L10x0.06
Mass motility 2013052005 | 14 3.141£0.10 | 21 3.05+00 |55 153.07+0.04
% Motility 20 160.50210.34 | 14 |62.50ab+146} 21 |{63.33b£1.00 | 55 |62.09+0.56
% Live sperm 9 18678+230} 5 | 8620210 § i0 [85.10+1.64 |24 [8596%1.14
% abn. acro. 9 [033£017 ) 5 0.80+058 { 10 | 1.00£037 24 | 0.71£020
% abn. head 9 1367083 | 5 340 1.17 10 | 250+0.58 124 |13.13£046
% abn. midpiece | 9 | 9562 1.19 | 5 1320£273 | 10 | 820+0.88 |24 |9.75+ 086
% abn. tail 9 {35672£5.19 | 5 |24.60b+4.27 | 10 | 14.90b+1.92 | 24 [24.71 +2.9]
% proximaldrop.| 9 |.1.22+043 | 5 .40+ 0.75 10 1 090+028 124 {1.13+0.24
% distal drop. 9 1 133+£075 ) 5 .40 £ 0.40 10 | 0.10x0.10 | 24 | 0.63+0.31
GPx activity 17 ] 16.272£0.21 | 14 | 14.632+0389 | 19 | 13.07£1.04 | 50 [14.50+ 050

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

A negative linear correlation (r = - 0.61: P<0.05)
was detected between AST level before freezing
and rate of increasc in AST activily post-
thawing (Table 5). HoWever, the relation be-
tween AST level before freezing and AST level
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post-thawing in total and middle aged buffalo-
bulls was positive (r = 0.93; P<0.05). A positive
relation (r = 0.85; P<0.05) was found between
AST level post-thawing and post-thaw abnormal

tail percent in young buffalo-bulls. Furthermore,




a positive linear corelation (r = 0.68: P<0.05)

was calculated between rate of increasc in AST

activity post-thawing and post-thaw abnormal

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

Table 2: Effect of age of buffalo-bulls on post-thaw semen parﬁniet-e‘ré and increase in the

AST level in seminal plasma (mean £ SEM). (

Buffalo-bulis ages .

Post-thaw
_Semen Young Middle oM n Total
parameters |'n | (4.gyr) | D | (7-10yr) | P | (14-15yr.)
Motility after dil. | 20 | 7025 1.68 | 14| 69.64£1.77 | 21 | 71.67+0.80 | 55| 70.64+0.81
Moiifity after cool. | 20 | 70.00+ 1.74 | t4 | 69.64+1.77 | 21 | 71.4310.86 | 55| 70.46+0.83
Post-thaw motility | 201 41.00+2:01 | 14| 4500£2.10 - | 21| 4286%1.94 | 55| 42.73£1.17
Motility afier 4h | 20 [ 18.50£2.74 { 14| 17.1443.00 | 21 |- 19763222 | 55| 18.64+1.50
Viabilty indices | 20 [ 125.25€10.73 | 14 | 118.21 + 12.42| 21 T136.91#10:19} 55 | 127.91 £ 6,32
Moty afier PTx | 20 | 4050 £ 283 | 14| 44644437 | 21 | 36.19%3227] 55] 30.91 % 197
% increasein | 20| 236.133% | 14 Comson {20 | ti2dix | sS|19931%.
motility 5927 76.04 27.24 3163
% abn. acro. Y | 40.67+4.13 | 5] 3480+2.56 | 10 | 3830+ 3.66 | 24 | 38.46+2.25
% abn. head 9| 644102 | 5| 660+201 | 10 | 810+1.32 |24 | 7.17£0.77
% abn. midpicce | 9 | 13561142 1 5| 1320351 | 10 | 10.80£0.89| 24 | 12.33 £0.95
% abn. w@ild | 9 37222513 | 5| 27.60+£7.22 | 10 | 23.70£3.66 |24 | 29.58+3.02
% proximal drop. | 9 | 0022%0.15 | 5| 0002000 | 10 | 050027 [ 24| 029+0.13
% diswal drop. | 9 | 00.33£024 | 5| 0202020 | 10 | 0.00£0.00 | 24| 0.17+0.10
GPx activity 17] 162794021 | 14| 14.632:£0.89 | 19 | 13.07°£1.04|50 | 14.59+0.50
AST before frecz. | 17 | 00.14£0.01 | 14{ 0122001 | 19 | 0.1330.01 {50 0.13£0.0!
ASTafter freez. | 17| 00.16 £0.01 { Y4| 014001 | 19 | 0.14%001 | 50| 0.15+0.01
% ASTincrease | 17| 22.76+9.89 { 14| 27.19%10.97 | 19 { 21.00+8.66 | 50 | 23.33 £ 5.51

Means in the same row not sharing a common supérscript letter differed significantly P<0.05

Vet.Med.J.,Giza.Vol.53.No.3{2005)
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Table 3: Correlation Coefficients between GPx actiﬁty'in seminal plasma and semen.

parameters of buffalo-bulls.

Type of correlation n Correlation Coefficients

GPx activity X % abnormal tail in fresh semen 24 r=0.46*

GPx activity X post-thaw sperm motility % at O h 24 r=-0.61*
GPx activity X post-thaw sperm motility % at | h 24 r=-0.53*
GPx activity X post-thaw sperm motility % at 2 h 24 r=-0.59%
GPx activity X post-thaw sperm motility % at 3 h 24 r=-0.46*
GPx activity X post-thaw sperm motility % at 4 h 24 r=-051*
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 r=-0.70*
GPx activity X post-thaw motility % at 2 h in old aged bulls | 9 r=-066%
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=-082*

* P<0.05

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

of buffalo-bulls.

Variahles DF MS F-value
Post-thaw abnormal midpiece % 4 59.11 4.10*
Error | ” 13 14.41
Post-thaw proximal droplets % 4 1.11 4.06*
Error 13 0.27
Rate of AST increase 6 3747.09 4.46%*
Error 33 840.10
Post-thaw abnormal midpiece % in old 3 8.79 10.54*
aged buffalo-bulls
Error 3 0.83
* P<0.05 ** P<0.01
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Table 5: Correlation Coefficients between scminal plasma AST activities and semen parameters

in the buffale-bulls.

Type of correlation - n Correlation
Coefflicients

AST activity before freczing X rate of AST increase post-thawing ) 30 =-0.61*
AST activity before freczing X AST activity post-thawing 50 r=0.93*
AST activity before freezing X post-thaw AST activity in middle aged bulls i4 r=10.93*
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 n seminul
plasma of buffalo-bulls. Several authors (Brown
et al., 1977 Smith et af., 1979; Bilodeau et ol
2000) reported similar findings in seminal plasma
of bulls. In fact, bovine seminal plasma possesscs
more than tenfold the GPx activity present in
seminal plasma of humaun, ram and stallion (Kan-
tola et al,, 198&: 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 ¢t al., 1997).

The current study, indecd, revealed higher motiti-
ty of spermatozoa and lower percentage of abnor-
mal tails in old than young buffalo-bulls. On the
contrary, Kelso et al. (1997} found a lower

Vet.Med.J.,Giza. Vol.53,No.3(2005)

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

fn 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 mccha-.
nism that 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 dccrease of sperm motility
after freezing - thawing and incubation at 30°C.
Similar results were reported in bulls (Slaweta et
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 intacl

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 cx-
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 cryopreservi-
tion. Freezing and thuwing significantly reduce
GPx activity and this [S detrimental to sperm
function (Bilodeau et al., 2000). This is indicalced,
in the present study, by the positive correfations
between AST activily in seminal plasma belore
freczing and after thawing and sperm cell abnor-

malities.
It is now generaily recognized that buffalo semi-

nal plasma contains high activity of GPx enzyme

that varied with the age of the buffalo-bulls.
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