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SUMMARY

Eighteen crossebred ewes (Ossimi x Chios) were used 1o study some
physiological responses of glucose infusion in premating ewes, The half
of ewes (n=9) injected with 100 mi of saline (0.9%) and the rest of ewes
injected intravenous with glucose (25 g). The injections with every other
day for one month premating, CGlucosc infusion significantly (P=0.01)
increased the dry matter and metabolizable enerpy intakes of ewes. Dry
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matter and metabloizable energy intakes were (0.643 + 0.3 and 0.893 +
0.3 kg/day) and (10.564 +2.1 and 14.642 + 2.1 Mecal/day) in control and
glucose treated ewes, respectively. Means of serum progesterone (Py)
concentrations and scrum glucose concentration during estrous cycle
were (427 £ 0.9 vs. 5.86 = 0.9 ng/ml, P<0.01) and (93.20 + 5.0 vs,
16720 = 5.0 mg/dl, P<0.01) of control and glucose treated ewes,
respectively. A positive correlation was found between Py and serum
glucose during estrous cycle (P=0.833). Number of glucose treated ewes
mated at first and second cycles were higher (P<0.05) than of control
ones, Fertility and prolificacy were 54.22 % and 111.20 % of control vs.
78.62 % and 129.24 % of glucosc treated ewes, respectively, P<0.05). In
conclusion, glucose infusion in premating ewes could be used as useful
tool for subsequent reproductive success.

Keywords: Sheep, glucose, reproductive, performance.
INTRODUCTION

Nutritional factors have major effects on reproduction responses
in males and females sheep (Foster, 1994; Martin and Walkden- Brown,
1995). Ciccioli and Wettemann (2000) reported that, postpartum nutrient
intake influences days from calving to first estrus and luteal activity, size
of the ovulatory follicle and estrous behavior of primiparous beef cows.

Specific  dictary comporents and metabolic products may
influence gonadotropin secretion or ovarian function, Dietary changes
cause an immediate and rapid change in a range of metabolic humoral
agents. The most important of these from a nutritional point of view arc
glucose and insulin. Brown ef al. (1999) found that glucose infusion in
ewes was associated with increase serum glucose. In sheep, Downing ef
al. (1995) suggested that increased ovulation rate resulted from a direct
ovartan action of increased glucose availability. Indesd where ewes were
put on a diet at half of their maintenance energy requircments and
offcred an additional 1.5 times their maintenance cnergy requirements as
food or inenergy equivalent as a direct intravenous infusion of glucose,
the increase on ovulation rate achieved was a glucose infusion (Williams
et al. 1997). Rubio et al. (1997) reported that exogenous glucose in ewes
resulted in ovarian changes associated with clevated lutcal progesterone
production. Funston ez a/. (1995) demonstrated that depletion of glucose
availability in ewes suppressed pituitary release of LII and prevented
expression of estrous and corpus luteum formation.
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Blaszezyk and Udala (2000) found that a positive relationship
between glucose and sex hormones, as well as the increase of glucose
level in preovulatory period, point 10 glucose contributing to the
ovulation process and confirm the increased demand of the organism for
energy at that time. Therefore, this study was aimed to assess some
physiological responses in premating ewes subject to glucose infusion.

MATERTALS and METHODS

Lighteen crossbred ewes (Ossimi X Chios), belonging to Minia
University farm, 2 years old and averaged 44.11 + 1.14 kg body weight
were used. They were assigned randomly to receive cvery other day
intravenous injections containing 100 m] of saline (0.9 %, control,n =9),
ard the remaining  ewcs were treated similarly except injections
contained 25 g of glucose (100 ml of 25 % dextrose Monohydrate; Egvpt
Otsuka Pharm, CO.). [njections were performed at the end of I'ebruary
tll the end of March (approximately one month before ram
introduction). All ewes kept under wood shed. In winter, they were fed
berscem  (Trifolium alexandrium) plus 0.5 kg of concentrate
mixture/head/day (13.54% digestible protcin and 64.21% total digestible
nutrient). In summer, they were fed green maize and wheat straw given
ad libitium beside concentrate mixture (0.5 kg/h/d). In addition
concentrate mixture 300 g/h/d supplemental feed was provided during
advanced pregnancy and lactation. Dry matter intake (DMILkg/day) was
calculated, metabolizable energy of feeds was estimated according to
NRC (1988) values of sheep. Water was available all the time and ewes
had free access to mineral salt licks. All animals were clinically healthy
and free of parasites.

Iistrous detection was performed twice daily at carly morning
and at evening using vasectomizedfaproned rams which were placed
with the ewes for one hour each check. The rams were interchanged
between the groups. The ewe which stood for mounting by the ram was
considered as being in estrous. Time and date of estrous were recorded.
Al estrous, about 10 ml of blood samples (jugular venipuncture) were
collected daily before feeding and drinking throughout the estrous cyclc
into unheparinzed tubes and allow to clot at room temperature for 30
min. Serum was then separated by centrifugation (3000 xg, 15 min, 4°C)
and  stored at - 20°C until analyzed. Scrum was analyzed for
progesterone (Spicler er al. 1972} using RTA technique. Inter and Intra
assay cocfficients of variation were (9.48% and 8.23 %) Morcover,

48



Assiut Vet. Med, J. Vol. 46 No. 92. January 2002

serum glucose determination throughout the estrous cycle was carricd
out calomtrically using commercial kits (Merieux Raims/France). At the
end of April, one fertile ram was used for mating. The ram joined all
ewes and run with them for two months (mating period). Therefore, the
ram had the chance to breed any ewe in any group. During ram
introduction, mating dates returns were recorded twice weekly. After
parturition, fertility, as percentage of ewc lambed of ewes bred; and
prolificacy as percentage of Tambs born of ewes lambed were recorded.
Statistical analysis

The data were statistically analyzed using Gencral Linear Model
SAS (1990). Chi-square test (SAS, 1990) was carricd out to detect the
number of ewes mated at each cycle. Correlation between serum blood
progesteronce and serum glucose concentrations was calculated using
SAS (1990).

RESULTS

The results in Table 1 show that the mean scrum progesterone
hormone concentration throughout estrous cycle were 4.27 + 0.9 and
586 + 0.9 ng/ml in control and glucose treated cwes, respectively
(P<0.01). Serum glucose concentration throughout the estrous cycle
were 9320 = 5.0 and 167.4 = 5.0 mg/dl in control and glucose treated
ewes, respectively (P=0.01). A positive corrclation was found between
serum progesterone and serum glucose (r=0.833) throughout the estrous
cycle.

Table 1: Effect of ghucose infusion in ewes on serum progesterone and
glucose concentration throughout the estrous cycle.

H
|

[ Ttem Control 25g glucosc/ewe | SE |
Progesterone (ng/ml) 427" 5.86° 0.90
Glucose (mg/dl) 93.20° 167.40° 5.0

® means within the same row havirTg-diffcrenl superscripts significantly different
(P<0.01)

Dry matter and metabloizable energy intakes were (0.643 £ 0.3

and 0.893 £ 0.3 kg/day) and (10.564 £ 2.1 and 14.642 + 2.1 Mcal/day) in
control and glucose treated ewes, respectively (P=<0.01), (Table 2).
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Table 2: Effect of glucose infusion in ewes on dry matter intake and
mctabolizable energy intake

‘»A _ ltem Control | 25 g glucose/ewe +SE |
Dry matter intake (kg/day) 0.643° 08937 0.3

’ Metabolizable encrgy intake | 10.564" 146727 132
of ewe (Mcal/day)

means within the same row havmn different superscripts significantly different
(P=0.01)

Fertility and prolificacy percentage of ewes were (54.22 and
78.82 %) and (111.20 and 129.24 %) in control and glucose treated
ewes, respectively (P<0.05), (Table 3). Moreover, the results presented
in Table (3) revealed that the most ewes in glucose treated group were
mated in the first and second and less in the third cycle compared with
control (P<0.05).

Table 3: Lffcet of glucose infusion in ewes on reproductive performance
Ttem | Control | 25 g glucoselfewe | Sig.
Reproductive performance of ewe:

No, of ewes mated during 17 cycle” = . "
No. of ewes mated during 2™ cycle™ 2 6 *
| No. of ewes mated during 3%cyele” [ 7 | *
Fertility of ewes % 54.22 0. 9a 78.62 0. 9"
_Er(_uhﬁmc_\ ofewes% 1120+ 13 129.24 + 1.3 |
®means within the same row having different superscripts s1gmﬁcamlf?ﬂfferem
(P<0.01)

¢ No SE associaled with Chi square analysis (*P=0.05)
DISCUSSION

The improvement in ewe performance in term of increasing dry
matter and metabolizable energy intakes due to the glucose infusion are
in agreement with previous reported by (Grovum, 1987).

Kutsky (1981) pointed to that progesterone hormone has a great
importance in reproduction and its importance stems from the fact that it
is a precursor to all steroid hormones and it act synergistically to
maintain sexual behavior of ewes (Martin, 1984 and Hafez, 1987). In the
present study, it is clear that glucose infusion was associated with an
increase in progesterone hormone during the estrous cycle of ewes.
Those results are in agreement with previous reported by Rubio er al.
(1997) that exogenous glucose in ewes resulted in ovarian changes
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associated with clevated lutcal progesterone production. On the other
hand, Fuston et al (1995) demonstrated that depletion of glucose
availability in cwes suppressed pituitary release of LH and prevented
expression of estrous and corpus luteum formation. Several possibic
explanation could be behind such increase of progesterone hormone in
the present study: The increase in the dry matter intake of glucose
treated ewes (Tablc 1) may have caused 1) increase in responsiveness of
corpora lutea to LH (Gombe and [lansel 1973). 2) stimulate enzymes
that are invalved in the progesterone synthetic pathway and increase in
insulin that may cause an increase in the number of receptors in luteal
tissue, thus increasing the ability to synthesize progesterone (Schrich ef
al, 1990). A positive correlation between serum progesterone (as sex
hormone which act syncrgistically with cstradiol hormone in regulating
reproductive performance) and glucose concentrations are in agreement
with previous reported by Blaszezyk et al (2000), and it may indicated
that glucose contributing to ovulation process and confirm that increased
demand of the organism for encrgy at that time.

Several possible explanations could be the reasons for the
improvement of fertility, prolificacy and reproductive ability in response
to glucose infusion in cwes. 1- Glucose infusion in ewes caused increase
in serum glucose concentration during estrous cycle (Table 2) which
consider as regulator of GnRH (Short et al., 1990), that responsible in
regulating ovarian steroidgencsis (steroid hormone secretion) for a good
sexual vigor (llafez,1987). 2- In sheep, Downing ef al. (1995) and
Williams er al. (1997) suggested that increased ovulation rate resulted
from a dircct ovarian action resulted from action of increased glucose
availability.3- Glucose infusion caused increasc dry matter and
metabolizable encrgy intakes of ewes (Table 1) which was responsible
for promoting sceretion normal levels of the reproductive hormones
(Callaghan and Boland 1999) and influence estrous behavior and luteal
activity (Ciccioli and Wetteman, 2000).

In conclusion, glucose infusion in premating cwes are
particularly important as energy source for subscquent reproductive
success.
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