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ABSTRACT

The correlations between plasma cholesterol, total lipid concentrations and the qualitative indi-
cators of the ejaculate were investigated in 24 active breeding bulls {13 Holstein and 11 Czech
Spotted) over a period of 12 months. No significant differences were observed in cholesterol (3.35
and 3.21 mmol.l", respectively) or total lipid (3.70 and 3.69 g.I'"} concentrations between the two
breeds. The average volume of the ¢jaculate was t.15 cm* higher (i.e. 18.4%) in the Holstein bulls
(7.39 and 6.24 ml, respectively).

In the 12-month period, a highly significant (P<0.01) correlation was found between the plasma
cholesterol concentration and the following indicators: sperm motility (r_= (.25), ¢jaculate volume
(r,= (0.24}, and sperm concentration (r_=-0.25). The correlations between total plasma lipids and the
above indicators were: sperm motility (r = 0.13), ¢jaculate volume (r, = 0.13) and sperm concentra-
tion (rp = -0.11). These values were not, however, significant.

KEY WORDS: bulls, blood plasma, cholesterol, total lipids, ejaculate volume, sperm motility, sperm
concentrations

INTRODUCTION
A number of factors and influences, from genctic through technological to

health-related, considerably affect the reproductive performance of bulls. 1f we
investigate the quality and quantity of the ejaculates of bulls used in insemination
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stations, we will see that the quality of one and the same bull changes. The average
values of qualitative and quantitative ejaculate indicators reported by ditferent
authors slightly differ too.

Analogous to the changes in qualitative and quantitative indicators of the gjacu-
lates of bulls, the concentrations of total lipids and cholesterol in their plasma
change too. Plasma cholesterol and total lipid levels in bulls are based on the nor-
mal values for cattle presented by Vrzgula et al. (1990) (the concentration of total
lipids from 2.00 to 5.20 g.1"" and cholesterol from 2.60 to 5.20 mmol.I""). However,
these are only benchmark values. For instance, Alvarez et al. (1986) reported that
the average concentration of total plasma lipids and cholesterol in bulls used for
sperm collection was only 1.97 g.I" and 2.57 mmol.I"", respectively. Bulla et al.
(1991) dealt with the concentration of plasma cholesterol in bulls and reported that
the average concentration of cholesterol in the plasma of bulls at the age of 90 to
430 days ranged between 2.29 and 2.36 mmol.I". Stevanovid¢ et al. (1997) disco-
vered much higher values of cholesterolaemia, i.e. 5.91 mmol.l"" in the plasma of
Black Pied (Friesian) bulls. Seoane et al. (1999) found that breed determined plas-
ma cholesterol concentrations in bulls. Santos et al. {1998) and Oprzadek et al.
(2000) stated that the concentration of plasma cholesterol depends on feeding.

The objective of the present study was to define the dynamics of cholesterc!
and total lipids in plasma, and their correlation with the ejaculate quality of bulls
of the Holstein and Czech Spotted breeds.

MATERIAL AND METHODS

The relationship between the reproductive performance of breeding bulls and
selected biochemical indicators of plasma was investigated in 24 active breeding
bulls (aged from two to four years) used for semen collection at an insemination
station, i.e. 13 Holstein and 11 Czech Spotted bulls. One bull was culled towards
the end of the experiment {due to the results of progeny testing) and two bulls were
transferred to another insemination station.

All of the bulls were housed in stanchion stables. Ejaculate for the production
of insemination doses was collected two times a week. The bulls were fed a uni-
form feed ration.

Investigations were conducted for a twelve-month period, from May to April of
the following year. The ejaculate was collected periodically and the following
indicators were determined: sperm muotility, sperm concentration, ejaculate vo-
lume, total sperm count in ejaculate (TNS), and the total number of motile sperm
cells in the gjaculate (TNMS). In addition, blood samples were taken from the
bulls every month to determine cholesterol and total lipid concentrations (284 sam-
ples over the entire twelve-month period). Venous blood was taken from the vena
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coccyvgea mediana, always between 8 and 11 a.m. The concentrations of the
selected indicators (cholesterol and total lipids) in the plasma were determined
colorimetrically within 24 h using Bio — LA kits (Lachema, Czech Republic).

The dynamics of the changes were evaluated by calculating phenotypic corre-
lation and by variance analysis.

RESULTS AND DISCUSSION

The average values for cholesterol and total lipid concentrations of blood plas-
ma and qualitative indicators of the ejaculate of the breeding bulls in individual
calendar months, the dynamics of the data during the entire 12-month period, in-
cluding the significance of differences in the respective months, are given in Table
I. During the twelve months of the study, the average volume of the ejaculate of all
the bulls was 6.89 cm?, the sperm concentration was 1.13 {mm~) .10, and sperm
motility, 69.3%. The average total number of sperm cells in the ejaculate (decisive
for the number of insemination doses made) was 7.65 .10° , and the total number of
active sperm cells in the ejaculate was 5.37 .10°.

Over the course of the 12 months, significant differences were observed in all
of the quality indicators of the gjaculate; the differences were highly significant
(P<0.01) between sperm concentration and ejaculate volume (Table 1). The lo-
west sperm motility (67.0%) was observed towards the end of the period of in-
vestigation, i.e. in March 2000. In December 1999 and January 2000, the average
gjaculate volume (4.56 cm?®), total number of sperm cells in the ejaculate (5.40.10%),
and total number of active sperm cells in the ejaculate (3.55 .10%) were the lowest.
In contrast, sperm concentration was the lowest at the beginning of the investiga-
tion (July 1999 — (.93 (mil?) .10%). The highest average qualitative and quantita-
tive indicators of the ejaculate were observed in exactly opposing periods. At the
beginning of the investigations, in May and July 1999, average sperm motility was
the highest (71.0%). The highest ejaculate volume was found in May to September
1999 (7.85 to 8.82 cm?), the total number of sperm cells in the ejaculate as well as
the total number of active sperm cells in the gjaculate was the highest in the middle
of this period (9.31 .10% and 6.49 .10°, respectively). The highest average sperm
concentration was recorded at the end of the study (April 2000 — 1,42 (mm™?) ,10°),

The average cholesterol and total lipid concentrations during the 12 months of
the investigations were 3.29 mmol.I"' and 3.70 g.1', respectively. These figures are
similar to those found in Czech Spotted cows, i.e. cholesterol 3.93 mmal.l", total
lipids 3.16 mmol.l", respectively (Machal et al., 1999). The differences in both of
the blood plasma indicators during the 12-month period were highly significant
(P<0.01). In the individual indicators, the differences between these values were
balanced. The total plasma lipid concentration of the bulls was the lowest towards



TABLE 1
The average values of selected biochemical blood indicators and qualitative indicators of ejaculate of breeding bulls in the individual months and the
significance of the differences between them {unifactorial variance analysis)

Ejaculate Concentration of  Spermmeotility  Total number of  Total number of  Cholesterol Total lipids
Month n volume cm®  sperms mm’®.10° %o sperms .10¥ motile sperms .10° mmo.]"! gl

X Sx X Sx X Sx X 5x X Sx X Sx X Sx
V.1999 24 820 252 1.04 0.21 70.8 241 8.50 299 6.05 2.14 339 040 408 046
VI 199¢ 24 785 2.65 0.96 0.19 70.0 241 7.83 3.17 5.52 2.23 351 035 395 054
VILI999 24 867 3.12 0.93 0.21 712 376 8.01 3.31 5.76 2.54 356 040 396 085
VIILI9YY 24 8.12 292 0.94 0.20 69.5 7.67 7.51 2.59 5.37 1.85 344 035 3.61  0.51
IX. 1999 24 380 3.04 1.02 0.26 70.2 0.59 9.00 3.57 6.38 2.52 337 052 3.62  0.34
X. 1999 24 765 227 1.22 0.35 69.0 3.02 931 3.55 6.49 2.50 349 044 386 0.52
X1.1999 24 639 2352 1.26 0.27 68.8 4.33 8.02 3.68 5.58 2.59 343 037 3.63 045
X1 1999 24 4356 248 1.24 0.25 66.3 834 5.40 2.61 3.35 1.37 290 051 354 040
[.2000 24 580 3.58 1.21 0.34 69.2 347 7.03 4.57 4.82 310 3.02 670 360 Q.35
12000 23 553 291 1.23 0.28 694 272 6.70 3.65 4.98 2.52 291 052 349 037
I 2000 23 482  3.25 1.25 0.40 67.3 4.51] 6.24 4.88 4.21 325 323 049 349 032
V. 2000 22 567 404 1.42 041 70.0 333 8.04 5.53 5.65 3.86 323 0353 3350 031
Total 6.89 3.30 1.13 0.32 693 4.59 7.65 3.87 5.37 2.70 329 052 370 0.53

Calculated values F - 5.71++ 5.80++ 2.06+ 1.89+ 220+ 547++ 4.08++

+ P<0.05; ++ P<0.01
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the end of the 12-month period (February and March 2000 — 3.49 g.I'") and the
highest at the beginning (May 1999 — 4.08 g.I'"). In July 1999, the 3" month of the
investigations, the average cholesterol concentration was the highest (3.56 mmol.l").
Similarly as the total lipid concentrations, the average cholesterol concentrations
were the lowest towards the end of the 12-month period, i.e. in February 2000
(2.90 and 2.91 mmol.l", respectively).

The average plasma cholesterol and total lipid concentrations found in the
bulls are in agreement with data reported by Vrzgula et al. (1990) and Bulla et al.
(1991). However, Stevanovi¢ et al. (1997) found a higher average concentration
of plasma cholesterol in Holstein bulls, i.e. 5.91 mmol.l"', while Alvarez et al.
(1986) reported considerably lower values of cholesterol and total lipids, even
below the threshold of normal values (cholesterol and total lipids 2.57 mmol.l"!
and 1.97 mmol.I"', respectively). Unfortunately, they did not provide any data on
ejaculate production.

Figure | presents the average plasma cholesterol and total lipid concentrations,
qualitative indicators of the ejaculate in the individual months, and the dynamics
of these values during the entire twelve-month period for both Czech Spotted and
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Figure 1. The average values of the qualitative indicators of ejaculates, blood total lipids and choles-
terol concentrations in the bulls of Czech Spotted (CS) and Holstein (H) breeds
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Holstein bulls. No significant differences were observed between the average
values of plasma cholesterol and total lipids, similarly as sperm motility and con-
centration (these findings are not in agreement with the results of Seoane et al.
(1999) who pointed out that the plasma cholesterol concentrations of bulls
depended on the breed).

The average volume of the ejaculate was 1.15 ml (i.e. 18.4%), higher in the
Holstein than in the Czech Spotted bulls (i.e. 7.39 and 6.24 ml, respectively). This
difference was positively reflected in the total higher number of sperm cells in the
ejaculate and total number of motile sperm cells in the ejaculate of Holstein bulls.

Table 2 gives the dynamics of the phenotypic correlation between the individual
criteria (total lipids and cholesterol concentrations in the plasma and qualitative and
quantitative indicators of the ejaculate) and the average values during the 12 months
of the investigations. A highly significant positive correlation (P < 0.01) was found
between the plasma cholesterol concentration and sperm motility (r = 0.25) and
plasma cholesterol concentration and ejaculate volume (r = 0.24). A highly signifi-
cant negative correlation (P < 0.01) was found between the plasma cholesterol
concentration and sperm concentration (r_ = -0.25) during this period. The correla-
tions between total plasma lipids and sperm motility (rp =(.13), total plasma lipids
and ejaculate volume (r_= 0.13), and total plasma lipids to sperm concentration (r =
-0.11) resembled those between the individual indicators of the ejaculate quality and
cholesterol concentration, but were not statistically significant.

The dynamics of the cholesterol concentration and average qualitative and quan-
titative indicators of the ejaculate in the respective months are shown in Figure 2.
The phenotypic correlation between the cholesterol concentration and sperm mo-
tility ranged fromr_=-0.05 to 0.34, between cholesterol and sperm concentration
from r = -0.54 to 0.26 and between cholesterol and ejaculate volume from r =
-0.24 to 0.35. The dynamics of average monthly concentrations of total lipids and
the average qualitative and quantitative indicators of the ejaculate of the bulls in
the individual months are presented in Figure 3. The phenotypic correlation be-
tween the total lipid concentration and ejaculate volume ranged from e -0.40 to
0.45, between total lipid and sperm concentrations, from r_ = -0.36 to 0.26, and
between total lipid concentration and sperm motility, from r = -0.29 to 0.34.

This study focused on the relation of plasma cholesterol and total lipids of bulls
to sperm motility, sperm concentration, and ejaculate volume. A higher plasma
cholesterol concentration (and that of total plasma lipids) positively correlated
with the ejaculate volume and sperm motility. On the other hand, it had a negative
effect on the sperm concentration in the bull’s ejaculate. A higher concentration of
total lipids and cholesterol did not influence the total number of sperm cells in the
ejaculate of the bulls = -0.01 and = 0.09, respectively). However, a larger
volume of the ejaculate has an advantage as it brings more energy resources and
protection for the sperm cells.



TABLE 2

The calculated correlation between the concentrations of total plasma lipids, cholesterol and qualitative and quantitative indicators of the efaculate
of breeding bulls in the course of 12 months

Cholesterol Cholesterol Tota) lipids Total lipids
Month : gjaculate : sperm : sperm : : : ejaculate I sperm ! sperm : :
volume concenfration  motility TNS TNMS volume  concentration molility TNS TNMS
V1999 -0.02 -0.54++ 0.20 -0.34 -0.33 0.04 0.01 -0.05 0.03 0.01
VI1.1999 0.06 0.26 0.26 0.13 0.12 0.27 -0.36 0.30 0.01 0.03
VIL1999  -0.02 -0.17 -0.04 -0.18 -0.17 -0.09 0.61 016 -0.10 -0.08
VIIL1999  -0.10 0.13 0.28 -0.02 0.02 -0.14 -0.24 0.11 -0.32 -0.32
IX.1999 -0.11 0.02 0.14 -0.15 -0.14 0.45 -0.27 0.23 0.14 0.14
X. 1999 0.02 -0.38 0.04 -0.30 -0.30 0.14 -0.12 0.01 0.07 0.08
XL199%  -0.24 0.23 0.34 -0.14 -0.12 0.04 -0.14 0.06 0.00 -0.02
X11.1999 0.35 -0.16 -0.03 0.24 0.37 -0.15 0.13 -0.29 0.01 -0.17
1.2000 0.15 0.07 045+ 0.16 0.10 -0.40+ -0.15 -0.14 -0.43+ 047+
I1.2000 0.31 -0.02 0.12 0.38 0.44++ -0.27 -0.20 0.26 -0.38 -0.40+
12000 -0.14 -0.03 0.25 -0.18 -0.15 (.19 0.26 0.34 0.19 0.23
1V.2000 0.28 -0.26 0.27 0.16 0.16 -0.01 -0.27 -0.07 -0.11 -0.11
Total 0.24++  "-0.25++ 0.25++ 0.09 0.03 0.13 -0.11 0.13 -0.01 -0.03

+ P<0.05; ++ P<0.01
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Figure 2. The blood cholesterol and the qualitative indicators in the ejaculates of the bulls (V.99 -

IV.2000}
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STRESZCZENIE

Zaleino$¢ pomigdzy stezeniem cholesterolu i thuszezu ogdlnego w plazmie krwi a wskaznikami
jakoSci nasienia u buhajéw rasy holsztynskiej i czeskiej srokatej

Przez 12 miesicey badano zaleznos¢ pomigdzy stgzeniem choresterolu i thuszezu ogdlnego
w plazmie krwi a wskaznikami jakosci nasienia u 24 buhajéw hodowlanych (13 rasy holsztynskiej
1 11 czeskiej srokatej), Nie stwierdzone statystycznie istotnych rdznic w stezeniu cholesterolu (3,35
i3,21 mmol.l", odpowiednio) i thuszczu ogdlnego (3,701 3,69 g I'') pomigdzy rasami. Srednia objg-
toé¢ ejakulatu byta o 1,15 em? (t.j. 0 18,4%) wieksza u buhajow holsztynskich niz czeskich (7,39
i 6,24 ml, odpowiednio), W badanym okresic (12 miesigcy) stwierdzono wysoce istotng (P<0,01)
korelacje pomigdzy stgzeniem cholesterolu w plazmie krwi a nastgpujacymi cechami nasienia: ru-
chliwoscia plemnikow (rp =0,25), objctoscia cjakulatu (rp = 0,24} i koncentracja nasicnia (rp =_0,25).
Wspolczynniki pomiadzy zawartoscig thuszezu ogélnego w plazmie krwi a powyzszymi wskaznika-
mi byly podobne i wynosity, odpowicdnio, r,=0,13; 0,13; -0,11, i byly statystycznie nieistotne.



