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ABSTRACT
Leptin, as a hormone, acts as a signal for the energy status and affects reproductive performance. The current
study investigated dynamics of gonadal steroids and leptinduring estrous cycle in ewe. For this purpose
synchronization of estrous cycle in ewes was accomplished by insertion of intravaginal sponge(Chronogest;
Intervet Ltd.,) for 14 days followed by /M injection of 3001U equine Chorionic Gonadotropin(Folligon; Intervet
Ltd.,) for each ewe on day of sponge removal (day0), blood samples were collected during follicular and luteal
phases for determination of leptin, estradioland progesterone hormones by ELISA technique. The obtained results
showed fluctuation in levels of leptin, where a significant decrease was recorded during follicular phase and an
increase during luteal phase.Estradiol levels were highest during 1* 2 days of the 17 and 18 days estrous cycle,
reached lowest levels during days 7, 9, 11, 13 and 150of the 17 days estrous cycle.As for the 18 days estrous cycle
the estradiol level remained low for one more day (17 day). Progesterone levels were lowest during first 3 days
of the 17 days estrous cycle, while during the 18 days estrous cycle, low progesterone levels were detected up to

the fifth day of the cycle; progesterone peaked at day 11of the 17 and 18 days estrous cycle.

Key words: estradiol, reproductive, estrous cycle, gonadal steroids, Progesterone levels

Introduction
Sheep is one of the most important farm animals
in Egypt whereas they contribute to about 6% of
total red meat production and also wool
production as secondary product (Galal et al,
2005). Sheep are seasonally polyestrous animals;
ie. they come in estrus several times in a
particular season "autumn and winter" (Aboul-
Naga et al, 1987). Estrous cycle of ewe is
classified into four stages: Proestrus, Estrus, Met-
estrus and Di-estrus .Pro-estrus phase is the
period immediately preceding estrus and it is
characterized by follicular growth and regression
of the corpus luteum of the previous cycle, it
takes about 2 days (Goodman, 1994). Estrus
phase (Heat) is considered as the period of sexual
receptivity,it lasts 1-2 days, depending on the
breed, stage of the breeding season, presence of a
ram and age(Faber-Nys and Vemier, 1987).Sheep
arespontaneousovulatoryanimals; ovulation
occurs 24 to 30 hr, after the onset of estrus
(Bindon et al., 1996). Met-estrus phase is the
period after estrus and during which the remnants
of the ovulated follicle transform into lutein cells,
which are responsible for the formation of the
corpus luteum (luteinization), the luteal structure
in this phase is called corpus haemorrhagicum,
and it takes about 2 days anddi-estrus phase is the
longest phase of estrous cycle and characterized
by presence of fully functional corpus luteum
which secretes large amounts of progesterone and
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it lasts about 11-12 days (Keyes et al,
1983).During the follicular phase of the estrous
cycle which takes about 2-3 days there is high
level of estrogen hormone while during the luteal
phase of the estrous cycle which is about 14-
15days there is high level of progesterone
hormone (Bjersing et al., 1972). Leptin hormone
is the product of obese (Ob) gene, it is non-
glycosylated 16 kDa protein which is synthesized
and secreted predominantly by adipose
tissues(Zhang et al., 1994)and it is also produced
in low amount from a variety of other tissues,
including placenta (Masuzaki et al., 1997), fetal
cartilage (Hoggard et al., 1998), mammary tissue
(Smith-Kirwin et al., 1998), skeletal muscle
(Wang, 1998), pituitary tissue (Jin et al., 1999)
and stomach (Sobhani et al.,2000).Concentration
of leptin in blood is directly proportional to total
amount of body fat and it may be found in the
blood stream in its free form or bound with
leptin-binding protein (Garcia et al., 2002).
Leptin acts as a satiety signal playing an
important role in regulation of feed intake,
metabolism, energy balance, bone formation,
hematopoiesis, ~ immune  function  and
reproduction  (Houseknecht et al, 1998).
Reproduction in mammals is very sensitive to
availability of external environment, leptin plays
a role in energy balance by preventing the fall in
energy expenditure associated with energy
restriction rather than to induce an increase above
basal rates of energy expenditure (Doring et al.,
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100R) and soleptin acts as a signal informing
brain thmt metabolic store are adequate for the
initistion  of  reproductive function,
hencemalnutrition  has  delcterious  effect on
reproductive process including reduction inlibido,
negative impact on pregnancy as increased fetal

Materials and Methods

Animals;

The study was carried on nine apparently healthy
ewes of 2 different breeds (5 Ossimi and 4
Rahmani),these animals, obtained from private
market at Monofya governorate, were weighing
30-35 kg body weight and aging 8-10 months.
The study was carried out from March 2014 till
Experimental design:

After a period of acclimatization, ewes were
confirmed to  be  non-pregnantbytrans-
rectalultrasonographic
examination.Synchronization of estrous cycle of
ewes was accomplished by insertion of an
Blood sampling

Blood samples were collected at 9 am, after
overnight fasting before administration of ration,
from jugular vein  using  vacutainer
containingEDTA starting at dayl after sponge
Hormones assay:

Leptin,estradiol 17 and Progesterone levels were
determined by Enzyme Linked Immune Sorbent
Assay (ELISA) using kits purchased from
Statistical analysis:

All Data were subjected tostatistical
analysisaccording to Smnedecor and Cochran
(1980).Means were compared by the least

Results

Levels of leptin (ng/ml) along 17and 18
days estrous cycle in ewes:;

Result tabulated in table (1) showed that
levels of leptin were variable along 17 days
estrous cycle, where the levels were lowest
during 1*3 days of the estrous cycle and 1%2
days ofnext cyclethen levels started to
increase significantly and progressively by
the 5® day of the cycle, through the 7%ando™
day and reached peak by the 11™ day , The
15" day of the cycle showed significant
decrease in leptin level compared to day 13
afterwards the levels of leptin decline
significantly and progressively through the
17" dayof the estrous cycle and reached the
lowest level during 2™day of the next cycle.
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resorption and abortion(Scaramuzzi & Martin,
2008),the present study aimed to monitor leptin
levels dynamics during the estrous cycle of ewe
& correlate the variability in levels with those of
gonadal steroids.

June 2014 then continued again from September
till November 2014. The ewes were fedon
maintenance ration and alfalfa twice daily. Clean.
fresh water was available all times.The room
where ewes were raised was well ventilated
through natural ventilation and electric fan and
ewes were exposed to natural lighting.

intravaginal sponge (Chronogest; Intervet Ltd.,)
for 14 days followed by ¥M injection of 300 TU
equine Chorionic ~ Gonadotropin  (Folligom;
Intervet Ltd.,) for each ewe on the day of sponge
removal (day0).

removal and daily until day3 then every other day
until dayl7or 18 then daily until dayl,2 of the
next cycle. Plasma was separated by
centrifugation at 2000g for 10 minutes and kept
at-20°C for hormonal assay.

"BioCheck, Inc." according to the methods
ofHeymsfield et al. (1999),Ractliffe et al. (1988)
andTietz (1995)respectively.

significance difference test at 5% level of
probability (t- test) at the different days of the
estrous cycle; correlation studies between the
measured parameters were adapted.

Concerning of the 18 days estrous cycle,
data illustrated in table (2) revealed that
levels of leptin were variable along 18 days
estrous cycle where the lowest valucs were

recorded during 1% 3 days of the estrous
cycle then levels started to increase
significantly and progressively by the 7 and
9"days of the cycle, reached peak by the 11™
day of the cycle while day 17 of the cycle
showed significant decrease in leptin level
compared to day 15. Levels reached the
lowest values during 18" day of thecycle
and 1 day the  next cycle.

CamScanner = Ligs d>gwaall



https://v3.camscanner.com/user/download

VMJGVol62(2) - 49-57

April 2016

ISSN1110-1423

P

Table (1): Levels of leptin (ng/ml) along 17 days estrous cycle in ewes: .

Davl | Day2 | Day3 | DayS | Day? | Day9 | Dayll | Dayi3 | Dayls | Dayi7 | Dayl |
of
N.C
Mean | 1.55 | 1.02 1.67 290 | 4.08 |49 5.2 4.68 3.6l 212 147
SE | 2035029 [£029 |4041 | +04 | 2015 | 2007 | £0.15 [ £023 [ +0.16 | £0.15
Data indicates mean + S E, n =6, p <0.05, N.C. (Next Cycle),
Table (2): Levels of leptin (ng/ml) along 18 days estrous cycle in ewes:
Dayl | Day2 | Day3 | Day5 | Day7 | Day9 | Dayl | Dayl3 | Dayl5 | Dayl7 | Dayl8 | Dal | Day2
of |of LS.D
N.C | NC =1.66
Mean | 083 [ 123 |15 243 1427 (473 | 473 4.5 35 1.63 1.1 1.06 | 1.5
SE £0.17 | 2052 | £0.56 | +0.62 | £0.94 | +0.57 | £0.27 | 2040 | £096 | +0.24 | +0.35 | 0.4 | +0.44
1

Data indicates mean + 8.E, n = 3, p <0.05, N.C. (Next Cycle).

Levels of estradiol 17p(pg/ml) along 17 and 18
days estrous cycle in ewes:

Results showed in table (3) revealed that levels
of estradiol 17Pshowed fluctuation during 17
days estrous cycle where the highest levels were
recorded during 1%2 days of the cycle. By the
3"day level started to decrease significantly &
remained at lowest level during the 7%, 9% 11%
13® and 15%days; after which the level started to
increase significantly by the 17%days then
reached the peak by the 1%& 2™days of the next
cycle.

Concerning of the 18 days estrous cycle,data
recorded in table (4) indicated that there was
fluctuation in estradiol 17 levels during 18 day
estrous cycle where the highest values were
recorded during 1%2 days of the cycle. By the 3"
day level started to decrease significantly
reached the lowest level during the 7%, 9% 11%,
13% 15%and 17%ays after which the level
started to increase significantly by the 18% day
then peaked by thel®& 2™days of the next cycle.

Concerning the correlation between leptin and
gonadal steroids, the data shown in table (7)
clearly demonstrated significant positive
correlation between leptin levels and
progesterone levels and negative correlation
between leptin levels and estradiol levels in the
17 days estrous cycle. The data mentjoned in
the same table reveal that in almost all days of
the 18 days estrous cycle,leptin levels were
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Levels of progesterone (ng/ml) along 17and
18 days estrous cycle in ewes:

Data presented in table (5) showed that levels of
progesterone showed fluctuation duringl7 days
estrous cycle where the lowest level was
recorded during 1%2 daysof the cycle. By the 5®
day the level stared to increase siEnificantly,
reached the highest value by the 11" day and
remains so till thel5® day. Level started to
decline significantly by the 17" day & reached
lower values by the 1%& 2™ days of the next
cycle.

Concerningof the 18 days estrous cycle,results
showed in table (6) revealed that there was
fluctuation in progesterone levels during 18 days
estrous cycle where the lowest level was
recorded during 1% 2 day. Bythe 7® day the level
started to increase signiﬁcantly, reaching the
highest value by the 11™ day and remained so till
13 day. Level started to declinesignificantlyby
the 18" day & reached lower values by the 19&
2™ days of the next cycle.

significantly positive correlated
withprogesterone levels, however leptin levels
were nclghalively correlated with estradiol only
at 2" 5% 7% 13% 15% 17% 1% and2™ days of
the next cycle, while at the remaining days no
significant correlations were recorded between
leptin and estradiol.
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Table (3): Levels of estradiol 17 (pg/ml) along 17 days estrous cycle in ewes.

Dayl [ Dny2 | Dayd | Days | Day? | Dayd | Dayll [ Dayld [ DaylS [ Dayl7 [ Dayl of | Day2 of |
TV NC___|NC L.S.D
§ 1637 |37 | 1650 | 1262 | 1058 | 1087 | 1135 [1626 [4333 | 5873 | 5458 | =545 | |

CFaTT 5296 83 | 1129 | £075 |+035 [4098 [£097 [£147 [+134 [+053 [2012 |

Data indicates mean # S.E, n = 6, p <0.05, N.C. (Next Cycle).

Table (4): Levels of estradiol 17p(pg/ml) along 18 days estrous cycle in ewes: * |

Dayl | Day2 | Day3 [ DayS [ Day? | Day9 | Dayll | Dayl3 | Dayl5 | Dayl7 | Dayl8 | Dayl | Day
' of |2of |LS.D

— = NC | NC =12.92 ‘
oo (5739 | 5603 | 4382 | 2196 | 1135 | 1005 [ 851 | 1274 | 1892 [4052 [5745 | 5970 | 5153 |
S112 | 2507 | 739 | £883 | +1.16 [ £1.08 [£0.79 | £251 [£3.96 | +488 [+293 [1237 [ +3.68

SE
Data indicates mean % S.E, n =3, p <0.05, N.C.(Next cycle).
Table (5): Levels of progesterone (ng/ml) along 17 days estrous cycle in ewes:
Dayl |Day2 |Dey3 |Days |Day? [Day9 [Dayll [Dayl3 [ Dayl5 |[Dayl7 | Dayl | Day2 ]
of NC | of NC | L.S.D
Mean | 061 |059 |11 204|355 |452 [477 [416 [3.05 134 (09 0.55 =0.76

SE 208 |£02 [=018 | £037 | =047 | £026 | +023 2026 (024 |4022 | 0.1 +0.11

Data indicates mean = S.E, n= 6, p <0.05, N.C (Next Cycle). l
Table (6): Levels of progesterone (ng/ml) along 18 days estrous cycle in ewes:

Dayl |Dey2 |Day3 | Day5 | Day? | Day9 | Dayll | Dayl3 | Dayl5 | Dayl7 [ Dayls Dayl | Day2
of NC [ of NC | LS.D

Mem | 059 |083 |106 | 188 [381 |435 |[463 |387 [257 | 105 |06d 047 1035 | =1.58

SE | 2024 | 2042 | £048 | 2063 [ £0.95 [ £0.65 | £022 %033 | 083 |%0.18 |=034 |=026 | =039

Data indicates mean % 8.E, n =3, p <0.05, N.C. (Next Cycle).
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Table (7): Correlation pattern between estradiol 17, progesterone and
leptin during 17&18 days estrous cycle:

ISSN1110-1423

Day | 17 days estrous cycle 18 days estrous cyele
s P, E, Lepti Py F, Leptin
1 n e N
Ty 1 B 7, 1 I
E . 1 Iy 0.976 1T
083 | e :
Lepti 0.957 - 1 Leptin 0.958* -0.874 |
n : 0.802¢
Py 1 . Py S Y
2 E; . 1 E, -0.996 I 7
0.895
Lepti 0.956 - 1 Leptin 0.999* -0.995* l
n s 0.792*
P 1 P, |
3 E, : 1 L, -0.928 i
0.901
Lepti 0.983 - 1 Leptin 0.999* -0.928 1
n x 0.817*
P, 1 P4 1
5 E; - 1 E, -0.999 1
0.937
Lepti 0.916 - 1 Leptin 0.999* -0.999* 1
n o 0.822*
Py 1 Py |
7 E, : I E; -0.998 1
0.916 .
Lepti 0.972 - 1 Leptin 0.999* -0.999* l
I % 0.848*
Py 1 Py 1
9 E; = 1 E; -0.741 1
0.940
Lepti 0.811 : 1 Leptin 0.995% -0.806 |
n » 0.953*
Py 1 P, 1
11 E, - 1 E, -0.801 1
0.992
Lepti 0.969 - 1 Leptin 0.991* -0.716 1
n Lt 0.981*
Py 1 Py 1
13 E; - 1 E, -0.931
0.982
Lepti 0.880 - 1 Leptin 0.989* -0.973*
n * 0.833*
P 1 P 1
15 E, - 1 E, -0.977 1
0.898
Lepti 0.946 - 1 Leptin 0.981* ©-0.999* 1
n * 0.974*
P, 1 P 1
17 E, - 1 E; -0.996 1
0.944
Lepti 0.955 2 1 Leptin 0.856 -0.960* 1
n l 0.929*

Table (7): Correlation pattern between estradiol 170, progesterone and
leptin during 17&18 days estrous cycle(continue):

Day 18 days estrous cycle
Py E, Leptin
18 Py 1
E, - 0.863 |
Leptin 0.998 -0.896 1
¥
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Dy 17 daye eetrons eyele ~ ) 18 days estrous cycle L
ol | [ I Leptin Py Iy I eptin
e R | TN R P 1 ol - ) A
R I T — "I S . | i i
| Leptin 1 eptin 0.08%¢ 0,999 I

ey T —
?“N "l - ‘ - !‘1 - ,‘.--_.. PP W— — —
neat {05 R J— L 'Y 21 T U S
awle | Leptin 09* AHORs* 1 Leptin 0.999* 0.991* | ]

7 Critical value at $% 61'—1—7_;153".€ estrous ‘cy.ciéf-“('\'j_ﬂ- 5.

Critical value at §% of 18 days estrous cycle= 0.950.
*Significant correlation.

Discussion

The current study aimed to investigate gonadal
steroids and leptin dynamics during the estrus
cvele of ewe.The duration of the cycle in ewe is
remarkably constant, with some differences in
cycle lengths among breeds and with age,
however, these differences are relatively small
(Hafez, 1952).

The present investigation showed that estradiol
levels were highest during the 1% 2 days of the
17 and 18 days estrus cycle, this seemed to be
true as estradiol secretion during this period
appears to come largely from the follicle
destined to ovulate, which is growing rapidly at
this time  (Bjersing et al., 1972). This result
coincided with those of Baird et al. (1981) who
reported that estradiol increment peaked at the
start of the pre-ovulatory LH surge during
estrus phase. Afterwards, the estradiol level
starts to decline rapidly and remained at low
levels till the 15® day of the cycle. These data
agreed with those of Karsch et al.(1979) who
showed a rapid fall in estradiol level after its
peak to a basal level which remained so as long
as the progesterone levels were high. The
reported levels showed a significant increase by
the 17* and 18" day of the cycle and peaked
during the next two days of the subsequent
cycle. This result goes hand in hand with that
ofBaird et al. (1976) who mentioned a rise in
estradiol level concomitant with fall in
progesterone level at Juteolysis.

Concerning progesterone Jevels, they behaved
reciprocal to those of estradiol and showed a
basal level during 1% three days of the 17 and
18 day estrous cycles. This result agreed with
that of Hauger et al. (1977) who mentioned that
progesterone  concentrations were  virtually
undetectable early in the cycle. The present
findings recorded an increase in the
progesterone level by the 5™ and 7* days of the
17 days and 18 days estrus cycles respectively,
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This was followed by a peak that persisted
through the 9%, 11™ and 13" days of the estrus
cycle. The present findings agreed in part (not
all) with those ofQuirke et al. (1979) who
mentioned a gradual rise from days 2 to 8 to
reach a maximal concentration that remainec
relatively constant from days 8 to [4. The
discrepancies between the present and the
former results may be due difference in
sampling time and/or the sheep breed.

While a fall in progesterone level was
evidenced by the 15™ day of the 17 day estrus
cycle, a similar decrease in progesterone level
at the 15 day was not recorded in the 18 day
estrus cycle. This difference in the fall of
progesterone may be the reason behind the
difference in cycle length. Rapid and
progressive decreases were recorded starting
from the day 17® of the estrus cycle and
continued through the 1% two days of the
subsequent cycle. The rapid decrease
coincided with results of Quirke et al. (1979)
who demonstrated rapid fall in progesterone by
the 15" day of the cycle.

Concerning leptin, a protein hormone, which is
mainly secreted by adipose tissue and
constituting an important link between
metabolism and reproduction where it serves as
a metabolic signal informing the reproductive
system that sufficient fat stores are available 1o
meet the caloric demands of reproduction.
Furthermore, direct control for the ovarian
activity is suggested, since in the murine ovary,
leptin is expressed in oocytes, granulosa cells,
and theca cells where the highest expression of
leptin is confined to the bocyte, while the leptin
receptor has highest expression intheca cells
(Ryan et al., 2002). Levels of leptin show
fluctuations along the estrus cycle where lowest
levels were recorded during the Ist 3 days and
5 days of the 17 and 18 days estrus cycle
respectively. This low level seems to be true
during the late follicular phase as leptin can
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suppress ovarian estradiol wmlwnh (Zachow

and MagofTin, 1997), This result coinclded with
those of Spicer and Francisco (1997) and
Barkan et al. (1999) who reported that in
primary rat granulosa cells, in rat and human
granulosa cell lines and in bovine granulosa
cells, leptin inhibited aromatase activity, insulin
and IGF1 induced production of estradiol,
Moreover, passive immunization against leptin
during the follicular phase of ewe estrus cycle
has resulted in an increased estradiol secretion,
while direct exposure of ovarles to
physiological doses of leptin at the same stage
decreased estradiol secretion (Kendall et al,
2004).These result were further documented by
the ocorrelation study in  the present
investigation which revealed that almost all
times estradiol levels were negatively
correlated with leptin levels. Thus lower leptin
during the estrus phase might have resulted in
maximization  of  estradiol  secretion
consequently inducing estrus behavior and LH
surge. In contrast, the reported result disagreed
with those of Kitawaki et al. (1999) who
reported that leptin increases aromatase mRNA
and protein expression in human granulosa
cclls Leptin levels increased by the 5" and the
7" days of the 17 and 18 days estrus cycle
IEecnw:ly Levels remained elevated till the
day and 15™day of the 17 and 18 days
estrus cycle respectively, afterwards levels
decreased. The elevated leptin levels paralleled
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