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Summary

The objectives of this research were to determine the serum cortisol profiles and their temporal
interrelationship during progesterone treatment, induced estrous, laproscopical insemination and
pregnancy (antepartum) period in goat, with histological fetal adrenal cortex development.Thefirst
part of the experiment included studying Hundred and sixty goat fetuses of different Crown Rump
Length (CRL) were collected from slaughter house. The adrenal glands in the goat fetus displayed
signs of cytological differentiation around the second half of intrauterine life, 20cm/CRL about 90
days old until full term. From histological observation and physical measurements the present
study recorded that the adrenal cortex grow faster from 25 cm/CRL(100 days)to term The majority
of this growth take place due to hyperplasia in the adrenal cortex, zone fasciculate. This second
part of the experiment condeucted on 16 female local goats aged 2-4yers,weight 30-45Kg. Estrus
was inducted by application of impregnated sponges content 20 mg fluorogestone Acetate(FGA)
for 13 days and an IM injection of 500 IU Pregnant Mare Serum gonadotropin (PMSG) 24hrs
before sponges withdrawal Within 24-36 hrs of estrous sings onset, each doe was inseminated
laparoscopically with 1ml of fresh diluted semen contain at least 100 million active fresh sperms
directly into the uterine body. Maternal blood samples were collected at day 10" of progesterone
treatment, 24hrs after laparoscpical insemination and monthly during pregnancy. The results
revealed that all does showed signs of estrous (100%) after 24-72 hrs with a mean time of
46.9+4.90 hrs after sponges removal. Estrous length was 37.1 +1.91 hrs. Pregnancy diagnosis was
performed by ultrasonography examination at 30", 60" and 90™ days post insemination. Pregnancy
was found in 13 does (81.22%), 3 of them had twin kids (23.01%). Serum cortisol levels shows
the highest level during the 4™ and 5™ months of gestation periods compared to that of the others
periods of this study with overall average 78.93+2.96 nmol/L, respectively.
keywords: cortisol, estrous induction, laparoscopic insemination, fetal adrenal.

Introduction Several estrous induction protocols are
The regulatory mechanisms that operate to currently available with varying doses,
maintain the physiological status during duration, type and route of administration. And
gestation, parturition and postpartum are the most commonly protocols used are
mainly aimed at  homeostasis  and progesterone slow release intra vaginal devices
homeorrhesis (1). Cortisol is one of the cortex contain  fluorogestone acetate-impregnated
adrenal hormones which is responsible for sponges (FGA) (5) or medroxy progesterone
gluconeogenesis (2). Breen (3) reported that acetate (MAP) (6).
plasma cortisol interfere the follicular phase by All mammals have fetal adrenal gland of
suppressing the development of high cortical and modularly regions which have
frequency FSH and LH pulses. Elevations in different embryological origins and thus form
glucocorticoids inhibit reproductive neuro two separate function and morphological
endocrine activity  in a variety of species. structure within a single capsule (7). Recent
Maternal cortisol concentration for normal experiments have underlined that the growth
delivering goat with body condition score was and functional activity of the fetal adrenal
47.17+ 4.22 ng/ml (4). cortex is influenced by hypothalamic pituitary
Estrous induction and mating outside the hormones (8). Within the fetus increasing level
breeding season could have a great impact on of corticosteroids cause an accelerated
the animal showing reproductive seasonality. maturation of essential organs and prepared
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the animal for life outside uterus (9 and 10). In
addition to the event late in pregnancy, the
fetal lamb adrenal is an active endocrine
organs from as early as 50th days of gestation
(11). Lack of the intact fetal pituitary lead to
reduction in adrenal size and atrophy of the
cortical tissue and prevent parturition at term
in the sheep (9) goat (12) bovine (13). The
object of this study was to follow the
anatomical and histological development of
adrenal fetal gland beginning at about 70 days
(12 cm/CRL) of intra uterine life until term,
Also, to increase the knowledge of some
endocrinological parameter in Iragi goats, as
limited information is available concerning
this species. It is important to determine
whether there is a variation in pituitary adrenal
axis function rating those which are related to
the estrous induced (progesterone treatment),
laprocopical insemination and antepartum
period, as well as to improve the usage of
sponges impregnated with 20 mg FGA, with a
single injection of PMSG, and one fixed time
laparoscopically insemination in non-breeding
season on goat fertility.

Materials and Methods

The first part of study conducted on A

hundred and twenty two (122) pregnant local
goat genitalia were collected from slaughter
house, of them 84 with single and 38 with twin
fetuses, goat Fetuses (160) in various stages
of gestation were included in present work.
Fetuses were weighted after separation from
the placenta. Crown rump length (CRL) was
recorded following the technique of (14).
Fetal adrenal glands were quickly dissected
free of connective tissues and weighed, on a
sartorius 1212Mp balance then fixed in
Bovines Fixative and embedded in paraffin.
Cross section (5 nm thickness) through the
centre of the gland. The histogensis of the
adrenal cortex was done by used, protocol for
Mallory-Heidenhain stain(M-H), according to
the technique of (15) and examined by light
microscope.

The other part of the experiment was
conducted out - breeding season (December
2010, January and February/2011), at the
College of Veterinary Medicine, Baghdad
University. The site is situated at longitude and
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latitude (North 33.18, 44.35 East). The mean
annual temperature is around 10 C.

Sixteen multi parous native black Iraqgi does,
weighing 40-50 kg were used in this trail. All
animals were provided with water and
manually fed alfalfa hay, supplemented with
grain pellets 500 g/ day/animal.

Detection of estrous in the does was

performed before application of vaginal
sponges using a apronized buck, twice daily
for 30 days and pregnancy diagnosis were
performed by wusing Ultrasonic methods
(Ultrasonography; equipment, prop 5-MHz;
Welld ,China) .The estrus cycles were
synchronized by using progesterone sponges
containing 20 mg of fluorogeston acetate
(Intervet, International BV.Boxmeer,
Holland). Sponges were inserted for a period
of 13 days and pregnant mare serum
gonadotropine (PMSG) 500 IU (i.m) was
injected to each doe 24 hrs. Before sponges
removal (day O = day of sponge removal).
The does were checked for estrus emergence
by a pronized buck during progesterone
treatment.  Laparoscopic Insemination were
performed 24-36 hrs after estrous onset using
Iml of fresh diluted semen contains at least
100 million live fresh active
sperm(Laparoscope equipment, storz
company, Germany).

During post insemination period all does
were checked for estrous returning by a
pronized bucks for 30 consecutive days.
Ultrasonography was, also, used for pre%nancy
diagnosis at days 30" 60" and 90™ post
insemination.

Blood samples were collected at day 10" of
progesterone treatment, 24hrs following
laproscopical insemination and at mid of the1®
2" 3% A" and 5™ months of pregnancy.
Blood centrifuged at 2500 rpm for 15 minutes
to serum separation which stored in -20C until
hormonal  assayed.  Serum  hormones
concentrations were determined by
Radioimmuno assay (RIA), Kits purchased
from BioMeriux, Marcyl-I Etoile, France).

Statistical Analysis: SPSS (16) was used to
calculate one way-ANOVA and to estimate the
differences between treatments. Duncan Test
was used to detect the differences among
different group means (17).
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Results and Discussion

The mean body weight of the fetuses at
different fetal CRL represented in Table, 1.
There was gradual increase in the body weight
of the fetuses about 70-90 days(12 cm to 20
cm) CRL about (70-90 days) with steadily
increases from 25cm CRL to term. There was
an increase in the absolute weight of the
adrenal gland in fetuses at 12 cm CRL of intra
uterine development towards birth. The
absolute weight of the adrenal glands
increased steadily throughout gestation and
increased greatly during the last 10-20 days of
gestation. This finding is similar to those
reported in fetal lamb (18), and monkeys (19).
There were variations in the growth rate of the
fetal adrenal gland when expressed per 100 gm

of body weight.
Fetal adrenal cortex: At about 70 days of
intrauterine  life (12 cm CRL) the

differentiation of cortical cell gives rises to
two histological distinct zones, an outer
glomerulosa cells surrounded by capsule, and
an inner zones of fasciculate and reticular (Fig.
1) arranged in bull like clusters (5-7 cells per
‘cluster).The cells within the inner zone are
composed of large rounded or oval cells with
dark stained nuclei between. At about 100
days (25cm CRL) of intrauterine life, the
blood vessels are clearly seen' inside the
capsule among the zona glomerulosa clusters
cells (about 7-10 cells per cluster). The cells of

&

Figure, 1: Fetal goat adrenal gland ,CRL/12cm=
70 day ;Section show thin capsul with zona

glouerlosa , there is no demarcation between the
zona fasculata and zona reticulars ( M. H. X80).

One day old: the three zones are clearly
seen. The zona glomerulosa cell clusters now
have 10-15 cell/cluster. The cells of the zona
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the inner zone increased in number with dark
stained nuclei and pale cytoplasm (Fig. 2).

These cells are arranged in cords about 20-
25 cells along. About 100 days of gestation
(25cm CRL). The results of adrenal histology
of the present study confirm those of
Alexandra (20 and 21) who found the adrenals
cortex of fetal lambs before 100 days of
gestation consisted of two zones. During this
period the cell number in the zona fasciculate
increases.

The adrenal gland grows rapidly due to the
increasing number of lipid rich cells in the
zona- fasciculate- At about 120 days( 35 cm
CRL), the linnere zona (fasciculate and
reticular ) was about 40 cells thick-and more
tightly packed with the zona glomerulosa
(Fig. 3). The three zones can clearly at about
120-140 days (35-40 cm/CRL). The
fasciculate zone cells are arranged in columns
extending from zona glomerulesa. to the
reticular is about 30-40 cells long, while the
cells of the inner zonereticule are relatively do
hold sparse cytoplasm with dark nuclei and are
arranged in cord about 15-20 cells long(Fig. 4)
. In fetal sheep an increase of about 5 to 6
folds occur in the size of adrenal cortex in the
test 10 days of intrauterine life (22), Durand
(23) also reported that the greatest increases in
ovine fetal adrenal cell size and number

occurred between 135 and 145 days of
gestation.

goat, CRL=
25cm,100day : Zona glomerlosa cells are small

Figure, 2: Adrenal cortex of fetal
and stain darker . There is clear line of

demarcation between zona glomerlosa and
fasciculate ( M. H. X80).

fasciculate are usually vacuolated and form a
large about 40 cells thick while the inner, zona
reticular, is about 20 cells thick..
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35,120 day ; The cortex surrounded with capsule
contain blood vessels. Zona glomerulosa cells are
small , deeply stained and arranged in bull like
cluster . The zone s of fascicularis and reticulate
appears with large nucleus. ( M. H. X80).

=

W

goat cortex
CRL=40cm/140 day ; The capsule Of adrenal
gland consist of dense C.T. Blood vessels are seen
. Zone fasciculation cells and reticularis are
increased in number and size , yellow in color.
Medulla is found in the middle of section. (M.H.
X84.4).

Table, 1: Fetal Crown Rump Length and weight. Absolute and relative weights of the Adrenal

and pituitary gland in fetal Iraqi goat.

Fetal
Weight, g.

Number of
Fetal Kids

Fetal adrenal

25 54.6x6 12
20 103.6x10 15
15 213.2+27 18
15 273,5+24 21
15 437.6+23 24
15 590429 27
15 943.3+51 30
15 1150.7+71 34
15 1470.1+117 37
15 1360.1+150 40

10 2675.2+205 45

From histological observation the present
study indicated that the adrenal cortex grow
faster about day 120(37 cm/CRL) to term and
the majority of this terminal growth take place
in the zone fasciculate.

The FAG sponges did not fall off; no doe
exhibited estrus while being treated with
progesterone, indicating that the 20 mg intra
vaginal FAG was adequate to suppress estrus
activity. Romano (24) confirming that
progestagen has ability to inhibit estrus in goat
via the negative feedback. In present work
the total percentage of does in estrus was
100% and the interval of estrus and duration of
estrus were 46.9+4.90 and 37.1+1.91hrs,
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Gland weight
mg/100mg

body weight

21.0+4 385
31,946 30.8
56.6+11 26.5
66.9+9 24.5
86.3+20 19.7
120.3+7 20.4
140.2+33 14.8
166.3+36 14.5
183,3+14 12.5
179.5+13 9.7
248.1+17 9.3

respectively, reflected the efficiency of the
present protocol in inducing estrus. Ahmed
(25) reported estrous onset was 53 hrs in goats.
Luteinizing Hormone (LH) surge was recorded
at the hours of 41 — 51 after progesterone
removal (26). Cameron (27) reported an
ovulation occurred between 36 — 48 hrs.

The cause of the variation in the interval of
the onset of estrus after FGA treatment in
present work could be, due to the individual
variation in FGA absorption and elimination
rate. And this agrees with the suggestion that,
it is possible that temporal relationships
between estrus manifestation, LH surge and
ovulation can be affected (28). The results of
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the present study revealed that the estrous
synchronization protocols may be useful when
precise timing of ovulation is required, by
improving the synchrony of LH surge —
ovulation. It will facilitate implementation of
fixed time breeding and Al (fig-5 and 6) out-
breeding season. In present work, injection of
500 IU PMSG could lead to the presence of 1-
3 follicles of different sizes on each goat ovary
and to increase estrogen secretion and estrus
emergence in 100% during non-breeding
season. Estrogen peak closely correlated with
maximum size of pre-ovulatory follicle (28).

Laproscopical examination to the goats
ovaries reported ,that  the number of the
different size follicles were 20 and 6 corpus
luteum for the right ovaries and the left
ovaries 15 follicles and 6 corpus luteum.(figs,5
and?7).

The overall pregnancy rate recorded in this
study was 81.22% while, Fonseca (29)
reported that 81% pregnancy rate in goat,and
superior to that reported by Baril (30) which
found the pregnancy rate was 59% in goats
treated for 11 days with FGA intra vaginal
sponges. Iragi goats have very good responses
to the protocol applied during non-breeding
seasons by increasing goat's fertility rate.

The results of hormonal measurement
following induced estrus, laproscopical Al and
during pregnancy are shown in table-2.

Table, 2: Serum cortisol profiles and their
temporal interrelationship —during
progesterone treatment, induce estrous
laproscopical insemination and pregnancy

in Iragi goat.(M+S.E.).
Treatment Cortisol
nmol/L

During treatment 79.889+5.412 b
Post treatment 76.778+4.672 b
1% month pregnant 64.800+5.722 ¢
2°" month pregnant 63.11#543 ¢
3" month pregnant 73.889+9.432 b
4™ month pregnant 94.00+10.09 a
5" month pregnant 97.1146.24 a
Over all 78.93+2.96

According to the evaluation of cortisol
concentration in collected samples
(Table 1),The mean cortisol concentration in
first and second sampling were significantly
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(P<0.01) higher than those at 1% and 2™
month of pregnancy. Also the mean

concentration of the cortisol hormone in the
3" 4Mand 5™months of gestation significantly
(P<0.01) higher than those of the periods.

High level of cortisol, in first
samples(table-2) could be due to stress —
induce by the presences of intravaginal
sponges for 10days, which cause inhibition of
tonic gonadotropin secretion below levels
required to inhibit ovulation, acute stress
mechanism could interfere with ovulation by
inhibition of the preovulatory gonadotropin
surge (31).Breen (3) reported that plasma
cortisol interferes the follicular phase by
suppressing the development of high
frequency LH phase, which compromises the
preovulatory estradiol rises and LH — FSH
surges. Cortisol act centrally to suppress
pulsatile GnRH secretion in follicular phase in
cow (32) and ewes (3).

The maternal cortisol concentration (table-
2) during pregnancy revealed high values than
that reported by Romano (24) who found that
maternal cortisol concentration for normal
delivering goat was 35.5 nmol/l at peripartum,
higher than cortisol level (24.7+4.36
nmol/L)reported by Manalu and Sumaryadi
(33). The present results agreed with
suggestion made by Edwards (34) that the
influence of maternal nutrient restriction has
markedly different effect on cortisol between
early and mid-gestation compared with late
gestation, maybe due to the much higher fetal
glucose demands in late gestation trimester
(35).In goat, Hennessy (36) reported that
during late pregnancy the maternal cortisol
levels increased due to placenta transfer from
the fetus to the mother.

Suganaya and Gomathy (1) found that cortisol
started to increase 15 days prior to kidding and
reach a maximum on the day of kidding, this
increase is attributed to stress — induced by the
fetus in initiating parturition (37). Also
Madibela and Segwagwe (38) reported that
birth weights in goats with control body
condition score had similar level of serum
cortisol, and they suggested that cortisol may
not have contributed of reproductive wastage
or kid viability.Figure8. Ultrasonography of



The Iragi Journal of Veterinary Medicine, 38(1):129-136. 2014
pregnancy diagnosis showed the fetus at about induced in Iragi goats successfully in non-
45day post insemination. breeding season using 20 mg FGA

In conclusion: Levels of serum cortisol
hormone were influenced by hormonal
treatment, and pregnancy. Estrous could be

Figure, 5: Laparoscopical diagnosis ( white
arrow ) of early pregnant goat uterus. Ovary (
black arrow ) contended small follicles and C.L.

Figure, 7: laparoscopical diagnosis of ovary
contained large C.L.

References

1. Suganaya, G. and Gomathy, V.S. (2009).
Hormone profile of Tellicherry goats during
per parturient period. Tamilnadu J. Vet.
Anim. Sci., 5 (5): 211-213.

2. Litwack, G. and Schmidt, T.J. (2002).
Biochemistry ~ of  hormones:  Steroid
hormones, in: Textbook of Biochemistry and
Clinical Correlations 5™ ed. John Wiley and
Sons. PP: 959-988.

3. Breen, K.M.; and Karsch, F.J. (2004). Does
cortisol inhibit pulsatile luteinizing hormone
secretion at the hypothalamic or pituitary
level? Endocr., 145(2):692-698.

impregnated sponges with PMSG. Also
laparoscopical insemination had no effect on
does future fertility.

Figure, 6: Laparoscopical artificial insemination
in goat uterus .

Figure,8: Ultrsonographic image of goat uterus at
40 days of pregnancy.

4. Puji, A.;Sunendar, S.; Suharto, K.;Asmarani,
K .and Junaidi, A.(2008). Cortisol and
Estradiol Profile in Cross-bred Ettawa Does:
The Effects of Body Condition Scoring
(BCS). Indonesian J. Biotech ., 13(1) :1038 -
1043.

5. Freitas, V.J.E.; Baril, G. and Saumande.J.
(1997). Estrous Synchronization in dairy
goats: use of Fluorogestone acetate vaginal
sponges or norgestomet ear implants .Anim.
Reprod. Sci.,(46): 237-244.

6. Greyling, J.P.C. and Van der,
N. (2000). Synchronization of oestrus in
goats: dose effect of progestagen. Small
Rum. Res.,(36):201-207.

134


http://www.cabdirect.org/search.html?q=au%3A%22Suganya%2C+G.%22
http://www.cabdirect.org/search.html?q=au%3A%22Gomathy%2C+V.+S.%22
http://www.cabdirect.org/search.html?q=do%3A%22Tamilnadu+Journal+of+Veterinary+and+Animal+Sciences%22
http://www.cabdirect.org/search.html?q=do%3A%22Tamilnadu+Journal+of+Veterinary+and+Animal+Sciences%22

The Iragi Journal of Veterinary Medicine, 38(1):129-136.

2014

7. Campbell, J. R. ; Kenealy, M .

D. and
Campbell ,K.L.(2003).Animal Sciences . The
biology, Care and Production of Demestic
Animal. McGraw, Hill NewYork, P:198.

8. Goyal, H.O. and Memn, M.A.(2007).Clinical

Reproduction Anatomy and Physiology of
the goat In:-Current Therapy in Large
Animal Theriogenology. R.S.Young gusit
and W.R. Tkrelfall.2" ed. Saunders, an
imprint of Elsevier inc U.S.A., PP:521-529.

9. Liggins, G. C.( 1976). Adrenocotical-related

10.

11.

12.

13.

14.

15.

16.

17.

18.

maturational events infetus. Am. J. Obst. and
Gyneco. 126: 931-941.

Mobini, S.; Health, AM. and Fugh,
D.G.(2002).Theriogenology of sheep and
goat. In: sheep and goat Medicin. D.G. Pugh.
First ed. Sunders, Animrint of Elsevier
U.S.A. PP: 129-186.

Wintour, E, M.; Brown , E.H.; Denton, D.
A.; Hardy, K. J.; Me Dougall, J. G.; Oddie,
C. J. and Whipp, G. T. (1975). Outogeny and
regulation of  corticosteroid secreation by
ovine fetal adrenal. Acta. Endo. Copeah.
(79):301-306.

Rawiing, N. T. and Ward, W. R. (1978).
Effect of fetal hypophysectomy on the
intiation of parturition in the goat. J. Reprod.
Ferti., (31):249-254.

Welch, R. A. S.; Forst, 0. F. and Bergman,
M. 1973. The effect of administering ACTH
directly to the fetal calf. New Zealand Med.
J. (78):365.

Lyngest, O., 1968. Studios on the
reproduction in the goat. 1. The normal
genital organs, of the non-pregnant goat
Acta. vet. Scad., 9: 208-222.
Cason,J.E.(1950).Arapid-one-step- Mallory-
Heidenhain-stain for connective tissue. Stain
Tech., 25:225-226.

SPSS.(2008).Statistical Package for Social
Science version 16;17. (Win/Mac/Linux)
Users SPSS Inc- Chicago, USA, Websit .
http/www.spss.com.

Duncan, D. B. (1955).Multiple
multiple F-Test-Biometrix.(11):1-.
Comline, R.S. and Silver, M. (1961). The
release of adrenaline and noradrenaline from
the adrenal glands of the fetal sheep. J.
Physio., (156): 424- 444,

range and

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

135

McNulty,W.; Novy, M. J. and Walsh, S. W.
(1981). Fetal and postnatal development of
the adrenal gland in Macaca mulatta. Bio.
Reprod.(25): 1079-1089.

Alexandra, D. P. , Britton, H. G.; Cameron,
E., Foster, C. L. and Nixon, D. (1973).
Adenhypophysis of fetal sheep: Correlation
of ultra-structure with functional activity. J.
Physio.,( 230):10-12.

Weeb, P. D.( 1960). Development of the
adrenal cortex in the fetal sheep: an ultra-
structural study. J. Develop. Physio.,( 2):161-
181.

Nathanie Isz, P. W.; Jack, P. M. B.; krane, E.
J.; Thomas, A L. and Ress, L. H.(1977). The
role and regulation of corticotropin in the
fetal sheep. In " The fetus and Birth ". Cita
Foundation Symposium ( 47): pp. 37-91.
Durand, P.( 1979). ACTH receptor levels in
lamb adrenal at late gestation and early
neonatal stages. Biol. Roprod.,( 20): 837-
845.

Romano, J.E.(2004).  Synchronization of
estrous using CIDR , fluorogestone(FGA)
and medroxy progesterone Acetate (MAP)
intravaginal pessaries during season in
Nabian goat. Small Rum. Res., (55): 15- 26.
Ahmed, M.M.; Makawi, A.S.and Jubara,
A.S.(1998). Synchronization  of estrus in
Nubian goats. Small Rum.Res.,( 30): 113 —
120.

Pierson, J.T.; Baldassarre, H,; Keefer, C.L.
and Downey, B.R. (2001). Seasonal
variation in preovulatory events associated
with synchronization of estrus in dwarf goats.
Theriog.,( 56): 759-769.

Breen, K.M.; Billings, H.J.; Wagenmaker,
E.R.; Wessinger, E.W. and Cameron, A.W.;
Battye, K.M. and Trounson,
A.0.(1988).Time of ovulation in goats
(Capra hircus) induced to super ovulate with
PMSG. J. Reprod. Fert., (83): 747—752.
Martinez- Alvarez, L.E.; Hernandez-
Ceron,J.; Gonzalez-Padilla, E.;Perera-Marin,
G.and Valencia, J.(2007).Serum LH peak and
ovulation following synchronized estrus in
goats. Small Rum. Res., 69: 124 — 128.

. Fonseca, J.F.; Torres, C.A.; Costa, E.P.;

Maffili,
and Rubert,

V.V.;Carvalho, G.R.;Alves, N.G.
M.A.(2005). Progesterone



The Iraqgi Journal of Veterinary Medicine, 38(1):129-136. 2014

30.

31.

32.

33.

profile and reproductive performance of different liters sizes. Small Rum. Res., (30):
estrous-induced Alpine goats given hCG five 163-169.

days after breeding. Anim.Reprod., (2): 54 — 34, Edwards, L.J. and McMillen, I.C. (2001).
59. Maternal under nutrition increases arterial
Alexandra, D. P., Britton, H. G.; James, V. blood pressure in the sheep fetus during late
H. T.; Nixon, D. A,; Parker, R. A.; Baril, G.; gestation. J. Physiol., 1(533):561-570.
Leboeuf, B. and Saumande, J. (1993). 35 Molina, R.D.; Meschia, G.; Battaglia, F.C.
Syncronization of estrus goats: the and Hay, W.W. Jr. (1991). Gestational

relationship between time of occurrence of
estrus and fertility following artificial
insemination.Therio.,(40): 621 — 628.

Lujan, M.E.; MacTavish, P.J.; Krzemien,
A.A.; Bradstock, M.W. and Van Vugtm,
D.A. (2002). Estrogen-induced gonadotropin
surge in rhesus monkeys is not inhibited by
cortisol synthesis inhibition or hypoglycemia.
Endo. 19(2):169-176.

Gentry, G.T.Jr. (2007). Effect of age, body
condition, pregnancy and lactation on
circulating leptin concentrations in beef
cattle. Dissertation Faculty of the Louisiana
State  University and Agriculture and
Mechanical Collage in the interdepartmental
program in animal and dairy sciences.
Manalu, W. and Sumaryadi, M.W. (1998).
Maternal serum progesterone concentration
during pregnancy and lamb birth weight at4
parturition in Javanese thin-tail ewes with

maturation of placental glucose transfer
capacity in sheep. Am. J. Phys., (261):697-
704.

36. Hennessy, D. P., Coghlan, J. P., Hardy, K. J.,
Scoggins, B.A. and Wintour, E.M. (1982).
The origin of cortisol in the blood of fetal
sheep. J. Endo., (95): 71- 79.

37. Ninan, J. and Vadodaria, V.P. (2000). Serum
cortisol, triiodothyronine and thyroxine
levels at periparturient periods in Patanwadi
ewes .Indan Vet. J.,(77): 1040-1042.

38. Madibela, O.R. and Segwagwe, B.V. (2008).
Nutritional effects of supplementary feeding
on maternal blood metabolites, cortisol,
thyroid hormones levels and on outcome of
pregnancy of dry season kidding Tswana
goats. Livestock Res. Rural Devel., 20 (4):64

Gl a g5 2y B o) el Juaa B J o008 gah o gienn ga AdaDU Ay lacl) Bl BB ) ghat
Jualill) aus g0 7 A BBLIL) AL g
Olsle Jalé e
Gl al) — 2aiy Laals - (5 kel Clall 40K 52y 5 Aal all g i
dadAl)

, deadl 35 e LU Caaill B el skl A S saal) ey il ekl el Asal L34 LS sasl)
Al saall ()55 A sl et | au2d amianll Al Cpind) O (6 Lenie 3381 ()5 (B Aag e 330 Slean
Ladic de juy skt &y S 5080l 5,88 ()l dpaesill Aol ol iy, laelial au]2 il ancasdl U k) o oS Lavie
GallLBA) Lpaaall s dpaall 32030 Aot Gaany saill 8 aliray deadl 4l (N a7 oiadl Jskfasciculate osS
Jrall dian (3 Js 58580 (508 (6 sie i Al Al (8 SUED ¢ jalMlald | duals s ) semn 4 ,l8)) 5 udllifasciculate
ibhul o Gudll Gantiul | U sl Jaall Gasdy sl C\:\ﬂﬂ\} Gantuad) (30ill g ¢ g yiua gl () sa e CM\ da
4l 03225 500 (s a Aelu 24 o Slaidn) e J8 | 2 s 13 324020 mg fluorogestone (e s 923 daliga Cilaianl
a5 i) s 3 469 £46¢9 Janars delus 36 -24 JDA 3ol 530 16 el | Aliaally Jalall G il o (10
Jame (23.01)a 58 Jead i€ il e 3 (%81.22)5 5213 ily Jaall A | 30060690 Al U suslly Jaall sand
A,bsl — il s o) Adladl Al all s, 3 Jse 53 2¢96F 78¢93 Jaray S Ay il (8 5508 )5S (5 siana
sl gy (B el (ol Sl Gls as 90 Ul Lo an2 ] Giinll parnadd)l ZU sb 05 Levie Jlad oS
Sline ol saal) & gead Ao i V) sBU Jlesind 5 Juliil) aus ga s o)

SsBUIL il & g9 358l (iga g — Ay Basl) Bard) ; dalide cilals

136



The Iragi Journal of Veterinary Medicine, 38(1):129-136. 2014

137



