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ABSTRACT

The study was carried out to determine the effect of seasonal changes and oestrous cycle phase on
serum levels of some nutritional metabolites in Savanna Brown (SB) goats. Twenty multiparous (n =
20) and cycling SB goats aged between 2-5 years (2-4 parity) and body mass index (gBMI) of 20,17 &
0.2 kg and 6.2 = 0.4 were used for the study. Ten animals were used per season. Ineachsmson the
animals were synchronized to the oestrus with a single injection of 7.5 mg PGFy, (Lutalyse®). The
animals were bled by jugular venipunciure for glucose, cholesterol and total protein determination of
serum during the [irst oestrous cycle following treatment with PGF,,. Blood sampling was done at d 0
and d 1 of the induced oestrus, twice weekly subsequently, and finally on d 0 and d lof the second
estrus after PGF,, treatment. The mean serum glucose concentration wus higher (P < 0.05) in the
cold-dry (4.3 = 0.1 mmol/L) than in early rainy (3.8 £ 0.1 mmol/L) season cycles. The mean serum
cholesterol concentration was significantly higher (P < 0.05) in the early rainy (3.7 = 0.1 mmol/L)
than in cold-dry (3.2 £ 0.1 mmol/L) scason cycles. There was no significant difference in mean serum
total protein concentrations between the cold-dry and early rainy season cycles (cold-dry season: 64.6
+ 0.8 g/L vs early rainy season: 66.2 + 0.7 g/L; P > 0.05). It is concluded that season but not oestrous
cycle phase affects serum concentrations of some nutritional metabolites during the oestrous cycle in
SB goats. It is therefore recommended that producers and clinicians should take into cognizance the
seasonal variation in serum profiles of some energy substrates in feed formulation and reproductive
herd health management in SB goats in the Northern Guinea Savannah zone of Nigeria.
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INTRODUCTION

Nutritional status is a major factor determining
reproductive success in mammals and can act at
various levels within the hypothalamo-pituitary-
ovanan axis to regulate follicular development
and  ovulation (Amswrong er «l, 2003).
Malnutrition and undernutrition reduce folliculur
growth, peripheral GnRH and LH (Wetteman er
al., 2003), and progesterone (P;) and oestradiol
(E2) concentrations (Wetteman e/ «f.. 2003): and
the sensitivity of the endometrium o Py, which
compromises embryo survival. Insulin-induced
hypoglycaemia stmulates ua  decrease  in
peripheral oestradiol concentrations and delayed
LH surge (Scherzer et al., 2009).

. Seasonal changes in nutritional metabolites have
been documented by various researchers in small
ruminants, However, there is paucity of
information on the effect of scason on dynamics
of nutritional metabolites during the oestrous
cycle. Therefore, the aim of this present study
was 1o determine the effect of seasonal changes
on dynamics of some nutritional metabolites
during the oestrous cycle.

MATERIALS AND METHODS

The study was carried out at the National Animal
Production Research Institute (NAPRI), Shika,
Ahmadu Bello University, Zaria, Shika, Nigeria.
Twenty multiparous (n = 20) apparently healthy
and cycling Savanna Brown (SB) does, aged
between 2-5 years (2-4 parity) with body weight
and gBMI of 20.17 + 0.2 kg and 6.2 £ 04,
respectively were used for the study, The
ammals were sourced from Small Ruminam
Research Programme of the National Animal
Production Rescarch Institute, Shika, Ahmadu
Bello University, Zaria were used for the
experiment. Ten does (n = 10) were allotted per
season of study. The does had been weaned of
their kids for at least eight weeks prior to the
commencement of the experiment. Each doe had
shown at least one oestrus before it was included
in the study. Feed and water were provided ad-
librm. The cold-dry (harmattan), and early rainy
season blood sampling were carried during the
months of December-May. The docs were
synchronised with a single injection of 7.5 mg
PGF,, (Lutalyse® PHARMACIA), Heat detection
was carried during the moming hours of 8.00
am-9.00 am, and in evening hours of 4.00 pm-

5.00 gm. Standjug to be mounted was the single
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criterion used to confirm that a doe in estrus.
Does were bled at d 0 and d | of the first oestrus,
twice weekly subsequently and the duy 0 and
day | of the second oestrus following PGFy,
treatment.  Serum samples were assayed for
three nutritional metabolites, namely glucose,
cholesterol and total protein using Bayer Express
Plus Clinical Chemistry Autoanalyser (Bayer”
Germany). The analysis was done in the
Department of Chemical Pathology, Ahmadu
Bello University Teaching Hospital, (ABUTH)
Shika, Zaria, Nigeria. Data were expressed as
mean (=SEM) and analysed using Student t-test
and One-way Anpalysis of Variance (ANOVA)
followed by Tukey's Multiple Comparison post-
hoc test. The statistical package used was
GraphPad Prism version 4.0 (2003) for windows
from GraphPad Software, San Diego, California,
USA (www. graphpad.com). Values of P < (.05
were considered significant.

RESULTS

Peak seram  glucose concentrations were
recorded during days 7, 13 and 23 of dioestral
phuses of ocestrous cycle dunng the cold-dry.
Whereas, the peak glucose concentration was al
duys 7, 16, 19 and 23 during the early rainy
scason (Fig. 1). Regardless of cycle phase, serum
glucose levels were higher during the cold-dry
relative (o carly rainy season cycle. Cholesterol
followed similar trend during both secasons,
except for the fact that it peaked from day 4
during the early rainy season (Fig. 2). In general,
cholesterol levels were higher during the early
rainy seuson than the cold dry season cycle (Fig.
2). The serum total protein did not follow a
discermible pattern during the oestrous cycle
(Fig. 3). .

DISCUSSION

he pon-significant difference observed berween
dioestral  phase  serum  glucose
concentiutions in both cold-dry and early rainy
season cveles indicate that oestrous cycle phase
may nol have significant influence on body’s
major energy substrates. However, the results of
this  study may suggest that the body’s
homeostatic control of glucose, cholesterol and
total prolein ensures relative stability in the
blood cooncentrations of these nutritional
metabolites 1o ensure a regular and stable supply
of these energy substrates to the ovaries, uterus
and other endocrine glands that support the
oestrous cycle and reproduction in general.
However, seasonal variation in glucose
metabolism, with relative hyperglycaemia

oestrul  and

occurring in the cold-dry than the early rainy
season cycles may suggest the possibility of
enhanced ovarian funclion and cyclicity in the
cold-dry than rainy season cycles. This is
because of the preference for glucose by the
ovaries as the main energy substrate. In addition,
the relative hyperglycaemia during the cold-dry
season cycles, irrespective of the cycle phase,
suggests a higher demand for a readily
metabolisable energy substrate by (he
obligatory thermogenic  mechanisms  that
maintain body temperature during the cold-dry
scason. The [luctuations in serum glucose
concentrations with peak values occurring at
certsin periods of the cycle agrees with the
concept of a regulated rather than steady state
glucose homeostasis that displays a circadian
rhythm (Hoffman, 2003; La Fleur, 2003; Pocai et
al.,, 2005). This expianation may also hold true
for the similar fluctuations obscrved in the serum
cholesterol profiles. Higher serum cholesterol
concentrations during the early rainy season than
cold-dry season are consistent with a recent
observation of lower blood cholesternl during
summer than winter in dairy cattle (Shehab-El-
Deen er al., 2010). This variation could be
attributed to diurnal changes in the rate of
cholesterol  synthesis and  3-hydroxy-3-
methylglutaryl CoA reductase activity (HMG-
CoA reductase), which is the rate limiting
enzyme in endogenous cholesterol biosynthesis
(Mayes and Bothman, 2003). Furthermore, the
lower serum cholesterol levels observed in the
cold-dry as compared to early rainy season
cycles in this study may be attributed to a higher
rate of cellular uptake and uwtilisation of
cholesterol for the synthesis of sex steroids and
adrenocortical hormones during the cold-dry
scason. Nel increase in cellular uptake and
utilisation of cholesterol from the blood for the
synthesis of steroid and adrenocortical hormones
could be responsible for the relative
hypocholesterolaemia observed during cold-dry
season cycles of this study. The relatively lower
but insignificant total protein levels in the cold-
dry as compared (o the early rainy season may be
attributed to increased plasma lipoprotein, tissue
protein catabolism and utilization of the
component amino acids for gluconcogenesis to
generate heat for the maintenance of body
temperature during the cold-dry scason.

It is concluded that season but not oestrous

. cycle phase affects serum concentrations of

some nutritional metabolites during the oestrous
cycle in SB goats. It is therefore recommended
that producers and clinicians should take into
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cognizance the seasonil variation in serum
profiles of some energy substrales in feed
formulation and reproductive herd health
management in SB goats in the Northern Guinea
Savannah zone of Nigeria.
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Figure 1: Seasonal changes in serum scrum glucose profiles during oestrous
cycle in Savannah Brown goats in the cold-dry and carly ruiny seasons
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Figure 2: Seasonal changes in serum serum cholesterol profiles during oestrous cycle in Savannah
Brown goats in the cold-dry and early rainy seasons
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Figure 3: Seasonal changes in serum total protein profiles during oestrous cyele in Savannah Brown
goats 1 the cold-dry and early rainy scusons
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