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ABSTRACT
This study was undertaken to figure out the relationship between some biochemical
characteristics in seminal plasma with the semen quality of Iraqi buffalo bulls (Bubalus
bubalis). Semen was diluted with the Tris extender and divided based on the sperm cell’s
individual motility into two groups. The first group included good-semen quality (GS; n=3),
whereas, the second group included poor-semen quality (PS; n=5). The differences between
GS and BS groups in all seminal biochemical attributes lacked significance. A negative and
significant (P<0.05) correlation coefficient was noticed between cholesterol concentration and
both principal and terminal sperms abnormality (r= -0.52), and total abnormalities (r=-0.53).
A positive and significant (P<0.05) correlation coefficient was shown between cholesterol
concentration and normal sperm percentage (r= 0.53). Moreover, there was a negative and
significant correlation (P<0.05) between the triglyceride concentration and each of the
percentages of individual sperm motility (r = -0.50) and of live sperm (r = -0.51). It can be
concluded that some biochemical characteristics of seminal plasma can be used to predict the
semen quality and fertility of Iraqgi buffalo bulls.
Keywords: cholesterol, triglycerides, semen, fertility prediction, Buffalo.

pa SN 5 o3 412-402:(1)55:2024 -4 2l 401 31 a ghal) Adaa
il Jilad) e gy \gBle g (Blal) (ugalall bl Agiall Ll & Aygaalias) clinall (any
sl e gl U usa el a8
i Galy

L85y daaly [ Le 3l duaigll agle 08— Slgal) g WY) acd

saliiuall

Ol gsiall Jilud) Legh Apgiall Ladll B Lgabiesl) clial) paey Ao o RS Giags Auhal) o2d Cuyjal
Lglall pdll Gun audy Tris cidda aladialy goiall Jiludl Cisdds o3 .(Bubalus bubalis) 2lall (usalad)
O A ((N=3:GS) Lesil) na i Jilu AY) doganall Gk ((isgana ) ugalal) Gl Ladl Al
Sl e gana C Aysinall (3980 aland) gilill) cipglil .(N=5:PS) Lssill 65 gsia Jilu Al A ganal) cCiaa
Ll bl ABe dlllia cuils . Aggiad) L) b Aygabuas)) cliall auas A Aol e ally aadl zilall gsiall
(r=—0.52) Gihil) Ja Lilgilly dpnyl) dakdll cilagdisl 4ypiall dpadlly JgiudsSl 585 G (P<0.05) 4ysinag
Aailly Jgsinals€l 385 o (P<0.05)ssitay wase BLAN) oIS gpa b ((r=—0.53) cilaill AJ<Y cilagdlly
385 O (P<0.05) Loginay Adla bLiy) dBle dlila culs « Al cila ga (r=0.53) Lagdal) Cilaill 4;g0al)
(r==0.51) Lal) cabill 4gial) Luailly (r=—0.50) 4l Cilail) Agjad 4ygiall Al e JSg AU by ol
Cbi pady gsiall Jildl degly paiill dgiall LBl gl clial) (e Jleaind ApilSaly 7 EEWY) (S
- Alad) Gugalad)

cougalad) (4 gadlly gty s oiad) Jilud) AENAN oy Y (g i oS A alidal) calalsl)
Received: 22/4/2023, Accepted:16/8/2023

402


mailto:kareem.salman1101@coagri.uobaghdad.edu.iq
mailto:talal.a@coagri.uobaghdad.edu.iq
mailto:talal.a@coagri.uobaghdad.edu.iq

Iragi Journal of Agricultural Sciences —2024:55(1):402-412

Musa & Abdulkareem

INTRODUCTIO

Biomarkers, such as various proteins and other
biochemical attributes, lead an essential role in
the biological systems of males and females
(5, 6, 10, 22, 23, 24, 34), but the detailed
information for its presence in seminal plasma,
importance in sperm metabolism, and their
relation with bull fertility is still unknown
(18,21,25,39,41). It is well-known that buffalo
semen is characterized by high contents of
fructose, acid and alkaline phosphatase, and
inorganic phosphorus but lower content of
antioxidants compared to bull semen
(8,9,13,15,40,43). Moreover, lower activities
of amylase (40), acetylcholine esterase, and
lesser cholesterol concentration (25, 31) were
also observed compared to the bull semen. On
the other hand, Ezz et al. (25) showed that the
plasma membrane of buffalo bull sperm is rich
in alanine aminotransferase (ALT) and
aspartate aminotransferase (AST) activities
that increase in seminal plasma during
freezing-thawing processes due to the
cholesterol loss from sperm membrane, and
this is associated with the plasma membrane
lysis. The presence of plasma membrane
enzymes indicates membrane stability. So, it is
expected that the freezing-thawing process of
buffalo bull semen will increase the enzyme's
activity in seminal plasma compared to fresh
semen. The alkaline phosphatase (ALP)
enzyme has a sperm vitality negative effect
during the cryopreservation period. Increasing
the enzyme leads to a sperm's ability to
decrease oxidative stress resistance, and thus
sperm viability weakening. Therefore, the
ALP activity increase is associated with the
decreasing percentages of sperm individual
motility and livability, concomitantly with
reducing dehydrogenase activity and thus
reducing the fructose uptake by the buffalo
bull’s sperm (36). Furthermore, the seminal
plasma of the buffalo bulls has little protein
and cholesterol and more triglyceride
concentrations. The sperms have more fatty
acid concentration than the Holstein bulls.
Further, the sphingolipids are potential
markers of sperm cryotolerance resistance for
Mediterranean buffalo bulls (33). With the
establishment of the artificial insemination
project for buffaloes in Iraq six years ago, the
actual need began to detect the biomarkers in
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the seminal plasma of Iraqgi buffalo bulls as a
tool for predicting semen quality and fertility
at an early age. These will contribute to
developing plans for increasing the conception
and pregnancy rates for the buffalo
inseminated by these bulls. In a previous study
(7, 8, 9), encouraging results were obtained by
detecting some amino, fatty, and organic acids
small amounts of antioxidants in seminal
plasma and their relationship to the semen
quality of Iraqi buffalo bulls. The lack of a
previous study concerning the detection of
some biochemical attributes in the seminal
plasma of Iragi buffalo bulls and their relation
to the quality of fresh and cryopreserved
semen prompted us to conduct this attempt.
MATERIALS AND METHODS

Animals and semen collection

The study was undertaken at the Artificial
Insemination Department (AID) belonging to
the Directorate of Animal Resource, Ministry
of Agriculture, Irag, from December 2021 to
October 2022. Eight Iraqi buffalo bulls
(Bubalus bubalis) trained for semen collection
using the artificial vagina, with ages ranging
between 5.5-6 years and a body weight
ranging between 500-700 kg/bull. All bulls
were in good health and under continuous
veterinary supervision. All animals fed 5 kg of
concentrate diet/animal/day consisted of 35%
barley, 33% wheat bran, 10% yellow corn,
20% soybean meal, 0.5% limestone, and 1%
vitamins and minerals. The crude protein
percentage and total energy amount of the diet
were 18% and 2164  kilocalories/kg,
respectively. Good fresh semen (sperm cell
individual motility percentage is > 50%) was
collected from three buffalo bulls, whereas
poor fresh semen (sperm cell individual
motility percentage is < 50%) was collected
from five buffalo bulls using artificial vaginas
as once ejaculate / week/ bull for eight weeks.
Semen processing and evaluation

The ejaculate volume was measured in a
graduated tube, and the sperm concentration
was calculated using a spectrometer
(Hamilton- Technologies IMV, France). The
fresh semen characteristics have evaluated
during 96 hr., three, and six months, post-
cryopreservation (PC). The percentages of
sperm's motility, livability, and abnormality
are assessed based on Srivastava and Pande
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(36). The integrity percentages of sperm
plasma membrane and acrosome were
examined using the method of Eidan (19). One
milliliter of each ejaculate from either GS or
PS groups was taken, pooled, and centrifuged
(3000 rpm for 15 minutes) for harvesting the
seminal plasma. The ALP, alanine
aminotransferase  (ALT), and aspartate
aminotransferase (AST) activities of Glucose,
cholesterol, HDL, LDL, and vLDL
concentrations were evaluated (1, 2, 36).
Statistical analysis

The statistical computation was done using
SAS program based on the complete
randomized design (CRD) to investigate the
relationship between the biochemical traits in
seminal plasma and the semen quality of the
buffalo  bulls. Means with significant
differences were compared using the Duncan
multiple range test. Two statistical models
were used as follows:

The first model explained the effect of semen
quality (Good or poor).

Yij= put+ Fit+ g5

Yij=dependent variables
characteristics).

u= overall mean

Fi= effect of semen quality (good or poor)

ejj= error term

The second model explained the preservation
periods' effect on semen characteristics within
each group.

Yij = u + Pi+eij

Yij dependent
characteristics).

u= overall mean

Pi= effect of the period (cooling 5° C, 96
hours, 3 and 6™ months PC).

ejj= error term.

RESULTS AND DISCUSSION

Biochemical characteristics in seminal
plasma: The differences between the GS and
PS groups of fresh semen quality in all
biochemical attribute concentrations in the
seminal plasma lacked significance (Table 1).
However, the numerically increasing
percentages of these traits in the GS group
compared to the PS group (Table 1).

(semen

= variables  (Semen

Tablel. Some biochemical characteristics of seminal plasma for good and poor-quality semen
of Iragi buffalo bulls based on individual motility percentage (Mean SE).

Biochemical Good-quality Poor-quality semen Increasing Level of
characteristics in semen (n=3) (n=5) percentage significance
seminal plasma
Glucose (mg /dl) 540.01 +217.47 576.29 + 138.15 6.72 NS
Cholesterol (mg /dl) 177.9 £56.53 126.23 £ 43.17 40.93 NS
Triglycerides (mg /dl) 680.55 £ 229.53 679.07 £ 151.60 0.22 NS
High-density 2.51 £0.27 2.32+0.42 8.18 NS
lipoprotein (mg /dl)
Low-density 32.56 +13.97 37.27 £13.70 14.46 NS
lipoprotein (mg /dl)
Very low-density 133.28 +47.42 119.83 + 33.88 11.22 NS
lipoproteins (mg /dl)
Aspartate 79.94 +26.67 43.58 + 12.037 83.43 NS
aminotransferase
(U/L)
Alanine 112 £24.34 152.81 £ 40.42 36.44 NS
aminotransferase
(U/L)
Alkaline Phosphatase 1149.67 £528.45 899.3 +212.48 27.84 NS
(U/L)

NS: Non-significant

Characteristics of good and poor-fresh
semen quality: Non-significant differences
have been observed between GS and PS fresh
groups in ejaculate volume and sperm
concentration (Table 2). On the other hand,
higher (P< 0.0001) percentages of mass
activity, sperm individual motility, livability,
plasma membrane integrity, acrosome
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integrity, and normal sperm have been noticed
for GS than for PS groups (Table 2). Lesser
abnormality percentages of sperm head (P <
0.04), tail principal and terminal (P < 0.002),
and total sperms (P < 0.0001) for GS than for
PS groups, whereas the differences between
the two groups in sperm’s tail midpiece
abnormalities lacked significance (Table 2).



Iragi Journal of Agricultural Sciences —2024:55(1):402-412

Musa & Abdulkareem

Table 2. Comparison of fresh good and poor-semen characteristics of buffalo bulls using
microscopic examination method (Mean + SE).

Semen characteristics Good-quality Poor-quality Level of
semen (n=3) semen (n=5) significance
Sperm individual motility (%) 33.05+3.00" 18.16 +1.38° P<0.0001
Live sperms (%) 48.72£2.794 34.7+1.778 P<0.0001
Sperm’s head abnormalities (%) 4.22+0.348 5.66 £0.24" P<0.001
Sperm's tail midpiece abnormalities 0.83+0.12% 1.1£0.1° NS
(%)
Sperm tail's principal and terminal 6.66+0.41° 9.0+0.37% P<0.0002
abnormalities (%)
Total sperm abnormalities (%) 11.66 +£0.71 8 15.76 £ 0.53 " P<0.0002
Sperm's plasma membrane integrity 49.77 £2.35° 33.9+1.548 P<0.0001
(%)
Sperm's acrosome integrity (%6) 52.61+£2.20" 36.93 £1.749° P<0.0001
Normal sperm (%) 88.33 £ 0.71" 84.23 +0.53° P<0.0001

Means with different superscripts within each row indicate significant differences between good and poor-

guality semen groups. NS: Non-significant

Characteristics of good and poor
cryopreserved semen quality: The GS group
exhibited a higher (P< 0.0001) percentage of
sperm individual motility (35.27 + 2.60%) and
live sperm (56.05£2.36%) than PS groups 96
hr PC (Table 3). Lesser (P<0.0002)
abnormality percentages of sperm head, sperm
tail principal and terminal, and total sperms
were recorded for GS than for PS groups
(Table 3). Moreover, a lesser P<0.01)
percentage of sperm  tail  midpiece
abnormalities was noticed in GS than in PS
groups (Table 3). On the other hand, the GS
group recorded higher (P< 0.0001) percentages
of plasma membrane integrity, acrosome
integrity, and normal sperm than the PS group
at 96 hr. PC (Table 3). Higher (P<0.0001)
percentages of sperm individual motility
(33.05 + 3.00 vs. 18.16 + 1.38 %) and live
sperm (48.72 £ 2.79 vs. 34.7 = 1.77 %) were
observed for the GS than for the PS groups
three months PC (Table 4). On the other hand,
lesser (P<0.001) abnormality percentages of
sperm heads (4.22 + 0.34 vs. 5.66 £ 0.24 %)
were shown for the GS than for the PS groups

within a similar preservation period (Table 4).
Non-significant differences were noticed
between the GS and the PS groups in the

abnormality percentages of sperm’s tail
midpiece,  whereas lesser  (P<0.0002)
abnormality percentages in sperm’s tail

principal and terminal and total sperms were
observed for the GS than for the PS groups
three months PC (Table 4). The GS group
exhibited higher (P<0.0001) percentages of
plasma membrane integrity, acrosome
integrity, and normal sperms than the PS group
three months PC (Table 4). A conspicuous
increase (P<0.0001) in percentages of the
sperm individual motility (30.83 = 2.68 vs.
15.16 £ 1.05 %) and live sperm (44.11 + 2.64
vs. 30.5 = 1.58%) was shown for the GS than
for the PS groups six months PC (Table 5). On
the other hand, a pronounced decrease
(P<0.0004 or P<0.001) in the abnormality
percentages of sperm’s head, sperm tail's
principal and terminal and total sperms were
observed for the GS group compared to the PS
group within a similar preservation period
(Table 5).

Table 3. Comparison of good and poor-quality semen characteristics of Iragi buffalo bulls 96
hr. post-cryopreservation using microscopic examination method (Mean + SE).

Semen characteristics Good-quality Poor-quality Level of
semen (n=3) semen (n=5) significance

Sperm individual motility (%) 35.27+£2.60" 19.66 +1.37°8 P<0.0001

Live sperms (%) 56.05+2.36" 404+1.728 P<0.0001

Sperm’s head abnormalities (%) 4.55+0.34° 6.1+0.21"° P<0.0002
Sperm'’s tail midpiece abnormalities (%) 0.72£0.15° 1.13+0.077 P<0.01

Sperm tail's principal and terminal 6.77 +0.43 8 9.16+0.274 P<0.0002

abnormalities (%0)

Total sperm abnormalities (%) 12.05+0.70 8 16.43 £ 0.42° P<0.0002

Sperm's plasma membrane integrity (%) 54.61+2.11° 38.66+1.79° P<0.0001

Sperm's acrosome integrity (%) 56.77 £2.09° 41.86+1.88° P<0.0001

Normal sperm (%) 87.94+0.70 " 83.56 + 0.42° P<0.0001

Means with different superscripts within each row indicate significant differences between good and poor-

quality semen groups.
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Table 4. Comparison of good and poor-quality semen characteristics of Iraqi buffalo bulls
three months post-cryopreservation using microscopic examination method (Mean + SE).

Semen characteristics Good-quality Poor-quality Level of
semen (n=3) semen (n=5) significance

Sperm individual motility (%) 30.83 £2.68" 15.16 £ 1.05° P<0.0001

Live sperms (%) 44.11 £2.64" 30.5+1.58° P<0.0001

Sperm’s head abnormalities (%) 4.22+0.388 6+0.27" P<0.0004
Sperm’s tail midpiece abnormalities (%) 0.83+0.12" 1.13£0.10" NS

Sperm tail's principal and terminal 6.94 +0.51° 9.16 +0.40* P<0.001

abnormalities (%)

Total sperm abnormalities (%) 12+0.86° 16.3+0.62* P<0.0004

Sperm's plasma membrane integrity (%)  44.33£2.30"  30.03+1.55° P<0.0001

Sperm's acrosome integrity (%) 47.22+£225% 33361578 P<0.0001

Normal sperm (%) 88 +0.86" 83.7+0.62° P<0.0001

Means with different superscripts within each row indicate significant differences between good and poor-

quality semen groups. NS: Non-significant

Whereas the differences between the two
groups in the abnormality percentages of
sperm tail midpiece lacked significance at six
months PC (Table 5). Moreover, the GS group
exhibited higher (P< 0.0006) values of plasma

membrane integrity (44.3 3 £ 2.30 vs. 30.03 =
1.55%), acrosome integrity (47.22 + 2.25 vs.
33.36 = 1.57%), and normal sperms than the
PS group six months PC (Table 5).

Table 5. Comparison of good and poor-quality semen characteristics of Iraqi buffalo bulls six
months’ post-cryopreservation using microscopic examination method (Mean + SE).

Semen characteristics Good-quality Poor-quality Level of
semen (N=3) semen (n=5) significance

Sperm individual motility (%) 30.83 £2.68" 15.16 £ 1.05° P<0.0001

Live sperms (%) 44.11 £2.64" 30.5+1.58° P<0.0001

Sperm’s head abnormalities (%) 422 +0.38° 6+027% P<0.0004

Sperm's tail midpiece 0.83+0.12" 1.13£0.107 NS

abnormalities (%)

Sperm tail's principal and terminal 6.94+0.51° 9.16+0.40" P<0.001
abnormalities (%)

Total sperm abnormalities (%) 12+£0.86° 16.3+0.62° P<0.0004

Sperm's plasma membrane 4433 £2.30" 30.03 £1.55° P<0.0001

integrity (%0)
Sperm's acrosome integrity (%) 47.22 £2.25% 33.36+1.57° P<0.0001
Normal sperm (%) 88 +0.86" 83.7+0.62° P<0.0001

Means with different superscripts within each row indicate significant differences between good and poor-

quality semen groups. NS: Non-significant

The correlation coefficient between semen
characteristics and biochemical traits in
seminal plasma: A negative and significant
(P<0.05) correlation coefficient was noticed
between glucose concentration and both
percentages of sperm individual motility (r=-
0.59) and live sperms (r=-0.51; Table 6). On
the other hand, the correlation coefficient
between cholesterol  concentration and
abnormality percentages of sperm tail
principal and terminal (r = -0.52) and total
sperms (r = -0.53) was negative and significant
(P < 0.05; Table 6). A conspicuous (P<0.05)
and positive correlation coefficient was
noticed between cholesterol concentration and
normal-sperms percentage (r=0.53; Table 6).
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Moreover, a negative and significant (P<0.05)
correlation coefficient was observed between
triglyceride concentration and both the
percentage of sperm individual motility (r = -
0.50) and live sperms (r =-0.51; Table 6). The
current results revealed a negative and
significant (P<0.05) correlation coefficient
between LDL concentration in the seminal
plasma and the percentage of sperm individual
motility (r = -0.52). Similarly, a negative and
significant (P<0.05) correlation coefficient
was found between vLDL concentration and
percentages of sperm individual motility (r =-
0.52) and live sperms (r = -0.51; Table 6).
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Table 6. The correlation coefficient between some semen characteristics of Iragi buffalo bulls and biochemical characteristics in seminal

plasma
Biochemical Glucose  Cholesterol  Triglyceride High- Low-density  Very low-density Aspartate Alanine Alkaline
(mg/dl)  (mg/dl) (mg /dI) density lipoprotein lipoproteins aminotransferase =~ aminotransferase = phosphat
lipoprotein (mg /dl) (mg /dI) (U/L) (U/L) ase (U/L)
Semen (mg /dl)
Characteristics
Ejaculate volume  0.33- NS 0.23 NS 0.41- NS 0.14- NS 0.02- NS 0.30- NS 0.30- NS 0.01- NS 0.37- NS
(ml)
Sperm 0.08 NS 0.15 NS 0.09 NS 0.32 NS 0.05" NS 0.08 NS 0.20 NS 0.31 NS 0.06 NS
concentration
(million/ml)
Mass activity (%)  0.21- NS  0.01- NS 0.11- NS 0.22 NS 0.24- NS 0.11- NS 053 * 0.33 NS 0.02- NS
Individual motility ~ 0.59- *  0.41- NS 0.50- * 0.36- NS 0.52- * 0.52- * 0.51- * 0.36 NS 0.26- NS
(%)
Live sperms (%) -051 * 0.21- NS 0.51- * 0.29- NS 0.29- NS 0.51- * 0.31 NS 0.08 NS 0.08- NS
Head 0.30- NS 038 NS 0.31- NS 0.10 NS 0.18- NS 0.30- NS 0.03- NS 0.43 NS 0.43- NS
abnormalities (%)
Midpiece 0.05- NS 0.06 NS 0.02- NS 0.25 NS 0.13- NS 0.02- NS 0.27 NS 0.37 NS 0.02 NS
abnormalities (%)
Principal & 0.25- NS 0.52- * 0.28- NS 0.15- NS 0.07- NS 0.29- NS 0.40- NS 0.18 NS 0.32- NS
terminal
abnormalities (%0)
Total 0.31- NS 0.53- * 0.33- NS  0.04- NS 0.14- NS 0.34- NS 0.27- NS 0.33 NS 0.50- *
abnormalities (%0)
plasma membrane 0.05- NS  0.17 NS 0.02- NS 0.05- NS 0.01 NS 0.02 NS 0.36 NS 0.08- NS 0.28 NS
integrity (%0)
Acrosome 0.06- NS 0.18 NS 0.03- NS 0.03- NS 0.03- NS 0.02 NS 0.41 NS 0.12- NS 0.23 NS
integrity (%)
Normal sperm (%) 0.31 NS 053 * 0.33 NS 0.04 NS 0.14 NS 0.34 NS 0.27 NS 0.33- NS 052 *

NS: Non-significant. *: P<0.05
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Furthermore, a positive and significant
(P<0.05) correlation coefficient was observed
between AST activity in the seminal plasma
and percentage of mass activity (r =0.53),
whereas the correlation coefficient between
AST activity and sperm individual motility
percentage was negative and significant (r =-
0.51; P<0.05; Table 6). Concomitantly, a
negative and significant (P<0.05) correlation
coefficient was noticed between ALP activity
in the seminal plasma and the percentage of
total abnormality (r =-0.50), whereas the
correlation coefficient between ALP activity
and the normal sperm percentage (r = 0.52)
was positive and significant (P<0.05; Table 6).
The non-significant differences between GS
and PS bulls of glucose concentrations in
seminal plasma may be due to seminal
vesicles' ability of both groups to secrete
moderate amounts of glucose into the seminal
plasma and use it for sperm energy production
(36). Although fructose is the principal sugar
secreted by seminal vesicles and is necessary
for sperm metabolism and motility, sperm
consume about half the glucose quantity
needed for energy production and motility
(36). It is worth mentioning that fructose can
replace glucose to give sufficient amounts of
energy for sperm motility. Sperm also use
glucose as an energy source even if fructose
concentration is 50 folds higher than glucose
because it is the principal metabolite of
seminal vesicles, which turns into fructose
used as a sperm energy source in semen (36).
The current results agreed with those reported
by Almadaly et al. (11), who did not find
significant  differences in the glucose
concentration of seminal plasma between high
and low-fertility bulls. Zhu et al. (44) found
that lowering glucose concentration pre-
cryopreservation led to increasing sperm
motility by activating the mitochondria for
post-thaw ATP production. They noticed that
cooling sperms pre-cryopreservation
hexokinase activity, LDH, and lactate
concentrations in high-content compared with
low-content glucose treatments. Lowering
glucose levels helped in the inactive
spermatozoa lysis during cryopreservation and
may contribute to improving the conception
rate of the buffaloes by using post-thawed
sperm for insemination protocols. Therefore, a
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high glucose level in seminal plasma may
reduce the sperm individual motility of Iraqi
buffalo bulls, 96 hr, three and six PC. The
significant and negative correlation coefficient
between the sperm individual motility and
glucose concentration (r =-0.50) in the current
results (Table 1) may support the existing
notion. The lack of significant differences
between GS and PS groups in AST and ALP
activity in seminal plasma indicates a lower
percentage of abnormal or dead sperms within
these two groups. A higher percent of dead
and abnormal sperms contributed to the exit of
these enzymes into the seminal plasma as a
result of sperm membranes rupture being
mainly intracellular enzymes that are secreted
in valuable quantities by the accessory sex
glands such as seminal vesicles and prostate,
testicles, and epididymis to a lesser extent,
lead to increase the sperm metabolic rate (14).
The lower percentages of the sperm head, tail
principal, and terminal, and total abnormalities
for both GS and PS groups to less than 20%,
and the utmost increase of the normal sperm
percentage over 70% 96 hr, three and six
months PC (Tables 3-5) greatly supports this
hypothesis. Thus, the activity estimation of
AST, ALT, and ALP enzymes in the seminal
plasma reflects the functional state of
accessory sex glands, sperm metabolic
activity, and vitality. The numerical and non-
significant increase of cholesterol
concentration in the seminal plasma for GS
than PS groups may be one of the main

reasons behind the superiority in the
percentage of sperms' motility, livability,
plasma membrane integrity, acrosome

integrity, normal sperm percentage, and a
decrease in total sperm abnormalities (Table 3-
5). It is worth mentioning that cholesterol
plays a pivotal role in sperm motility,
capacitation, acrosomal reaction, and fertility
(37). The positive and significant correlation
coefficient between the cholesterol
concentration and the percentages of normal
sperm (r = 0.53), plasma membrane integrity (r
0.17), acrosome integrity (r 0.18),
ejaculate volume (r 0.23) and sperm
concentration (r = 0.15) in the current results
(Table 6), indicate a cholesterol role in the
buffalo bull’s fertility. The present results did
not agree with those reported by El-Sayed et al
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(24), who found a positive and significant
correlation coefficient between cholesterol
concentration in the seminal plasma and some
semen characteristics of Egyptian buffalo bulls
(Bubalus bubalis). On the other hand, the
current results agreed with those reported by
Almadaly et al (11), who did not find
significant differences in the cholesterol
concentration in seminal plasma of the high
and low-fertility bulls. The numerical non-
significant increase of the triglycerides
concentration in the seminal plasma of the GS
group (0.22%) compared to the PS group
(Table 1) may be due to changes in its
concentration between high-fertile and low-
fertile buffalo bulls. Triglycerides are one of
the principal energy substances available for
sperm metabolism, and therefore, triglycerides'
low levels may lead to insufficient energy and
reduced sperm motility and fertility.
Accordingly, Khoshvaght et al (30) found that
adding dietary fish oil containing omega-3 and
omega-6 led to a quality improvement in fresh
and cryopreserved semen of Holstein bulls.
The current results agreed with Almadaly et
al. (11) data, who did not find significant
differences in the LDL concentration in
seminal plasma for the high and low-fertility
bull’s semen. Decreasing the protein content in
the seminal plasma reduces the ability of the
sperm to be preserved for long periods, thus
reducing the quality and fertility of sperm
(17). Lipoproteins play a crucial role in the
structure and function of the sperm plasma
membrane. However, there is evidence that
gjaculate volume, sperm motility, and
concentration are affected by lipid types in the
seminal plasma (32). Some types of seminal
plasma proteins are closely related to the
fertility of bulls (16, 28, 33, 35). It is worth
noting that the current study achieved higher
percentages of plasma membrane integrity
(71.55-82%) and acrosome integrity (72.65-
84.11%) for good and bad quality semen
(Table 2) compared to what was obtained by
Chavda et al (16) in Indian Jaffarabadi buffalo
bulls (45.54 = 0.70 and 51.08 + 0.72% for
plasma membrane and acrosome integrity PC,
respectively. On the other hand, these
percentages were similar to those reported by
Sultan and Eidan (38), who obtained
pronounced data on plasma membrane
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integrity (72.61 - 74.23%) and acrosome
integrity (76.03 - 76.25%) of fresh Holstein
bull semen. Further, sperm plasma membrane
integrity is a prerequisite for good sperm
motility and a high fertilization rate, and
semen samples with low sperm progressive
motility often suffer from a defect in the
plasma membrane (4, 27). The percentage
results of live sperm three months PC in the
current study (48.72 + 2.79; Table 4) were
higher than what was obtained by Al-Nuaimi
et al. (12; 44.28 + 3.62%) and less than those
obtained by Eidan (19; 53.71 £ 2.08%) and
Abdulkareem and Al-Zaidi (3; 54.66 =*
2.49%). In contrast, the percentage of live
sperm after six months of cryopreservation
(44.11% 2.64; Table 5) was higher than what
was obtained by Kadoom et al (29; 31.1 *
1.24%) in buffalo bulls and lower than what
was obtained by Hassan and Eidan (26) ; 79.64
+ 0.90%) in Holstein bulls 96 hr PC.
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