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This study was aimed to determine serum concentrations of FSH,LH and progesterone 
after induction of estrous in non-breeding season . This work was carried out on 16 
female black local breed Iraqi does. Each doe treated with a sponge containing 20mg 
fluorogestone acetate (FGA) for 13 days and IM injection of 500 IU pregnant mare serum 
gonadotropin (PMSG) 24hrs before spongeswithdrawal. After 24-36 hrs from estrous 
sings onset each doe was inseminated laparoscopic with 1ml of fresh diluted semen 
content at least 1X108 active fresh sperms directly into the uterine body.Blood samples 
were collected at the end of sponges treatment, after laparoscpical insemination and 
during pregnancy. The results revealed that all have shown signs of estrous (100%) after 
24-72 hrs. with a mean time of 46.9±4.90 hrs. after sponges removal. Estrous duration 
was 37.1+1.91hrs. Pregnancy diagnosis was performed by ultrasonography examination 
at 30th, 60th and 90th days post insemination. During laparoscopy insemination the 
numbers of follicles were found to be 1-3 follicles of different sizes on each ovary. 
Pregnancy was found in 14 does (87.5 %) 4 females had twin kids 
(28.56 %).  The overall average values of serum FSH 2.26±0.15 mlU/L, LH 1.18±0.21 
mlU/L and progesterone 48.89±3.5 �mol/L were recorded during experimental period.  
 
KEYWORDS: FSH; LH; progesterone in goat; estrous induction; doe; non-breeding 
season; laparoscopic insemination. 
 
Introduction  
Hormonal changes are studing during the gestation period knocks down doors that block 
understanding of the regulatory mechanisms accompany fetal development and 
pregnancy maintenance; the most important stage of animal reproductive life.In goats, 
pregnancy  is depend on the corpus luteum (CL) with minimal contribution from 
placenta(Kandiel et al.,2010). Maintenance of progesterone secretion by the CL during 
pregnancy in the goat is luteinzing hormone (LH)-dependant: moreover, prolactin (PRL) 
is synergistic with LH in stimulating this function (Buttle, 1983). Prolonged postpartum 
anoestrus is one of the reasons for low reproductive efficiency and economic loss for 
animal breeders (Westwood et al.,2002). 
 The progesterone remains at basal levels during the postpartum anestrous and increases 
with the resumption of postpartum cyclist (Khanum et al.,2007). Serum concentrations of 
progesterone during postpartum period in goat were 0.27± 0.09 ng/ml at a day after 
parturition to 0.15±0.05 ng/ml at day 28 after parturition (AL-Hozadet 
al.,1999).Progesterone levels remained at lower concentrations for 20-50 days of 
gestation then increased to reach to its maximum level (13.5±0.279 ng/ml) in week 15th 
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of gestation (Talebi et al.,2012). In ewes the level of progesterone  was recorded to be 
2.97± 1.16 after 7 days after initiation of synchronization  protocols  and  0.41± 0.11 
ng/ml at the end of synchronization, days11 (Naderipour et al.,2012). 
 Since prediction of the time and synchrony of ovulation after progesterone removal is 
important to ensure maximum fertility after mating or fixed-time AI (Greyling and 
Vander-Nest, 2000andNaderipour et al.,2012). 
The  blackIraqi goat needed to demonstrate the sexual activity period which is necessity 
to control breeding interval, so the present study was have done to compare the temporal 
relationships among the serum FSH,LH and progesterone hormones in goats 
synchronized with FGA and laproscopically inseminated in non-breeding season. 
 
Materials and Methods 
The experiment was conducted in non-breeding season (December 2010, January and 
February/2011,at the College of Veterinary Medicine, University of  Baghdad (North 
33�.18=, 44�.35= East). Sixteen multiparous native black Iraqi does, weighing 40 – 50 
kg were used in this trail.  
  The estrus cycles were synchronized by using progesterone sponges containing 20 mg 
of fluorogestoneacetate(Intervet, International BV. Boxmeer, Holland). Sponges were 
inserted for a period of 13 days and pregnant mare serum gonadotropine(PMSG) 500 IU 
single dose IM  injected to each doe 24 hrs before sponges removal (day 0 = day of 
sponge removal) . 
 Does were detected for estrous, using fertile  males, twice daily for 30 days and 
pregnancy diagnosis were also performed by using Ultrasonic  methods 
(Ultrasonography; equipment, prop 5-MHz; Welld ,China) before sponges insertions.  
Laparoscopic Insemination was performed 24-36 hrs after estrous onset using 1ml of 
fresh diluted semen contains at least 1X108live active sperms (Laparoscope equipment, 
Carl storz company, Germany). During post insemination period all does were checked 
for estrous returning by bucks for 30 consecutive days. Ultrasonography was used for 
pregnancy diagnosis at days 30th ,60th and 90th  post insemination. Daily checking was 
performed to pregnant does for any obstetrics or gynecological problems. 
Venous blood samples  were collected in evacuated tubes(10 ml)without any additives 
from v. caudalismediana according to the protocol between 9 and 11 a.m.,to avoid daily 
fluctuations in analytes. Goats were sampling at day 10th of progesterone treatment, 24 
hrs following laproscopical insemination and at mid of the 1st,2nd,3rd,4thand5th months of 
pregnancy. Blood centrifuged at 2500 rpm for 15 minutes to serum separation which 
stored in -20 �C until hormonal assayed. Serum hormones concentrations were 
determined by Radioimmuno assay (BioMeriux kits, Marcyl-I Etoile, France). 
  SPSS (2008) was used to calculate one way-ANOVA and to estimate the differences 
between treatments. Duncan Test was used (Duncan,1955) to detect differences among 
different periods for hormones levels. 
 
Results and Discussion 
The FAG sponges did not fall off; nodoe exhibited estrus while being treated with 
progesterone, indicating that the 20 mg intravaginal FAG was adequate to suppress estrus 
activity. Romano(1988)confirming that progestagen has ability to inhibit estrus in goat 
via the negative feedback. 
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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 respectively, reflected the 
efficiency of the protocol in inducing estrus. Ahmed, et al.,(1998) reported estrous onset 
was 53 hrs in goats.   
 LH surge was recorded at the hours of 41st – 51st after progesterone removal (Pierson et 
al.,2001). Cameron et al.(1988) reported an ovulation occurred between 36 – 48 hrs. The 
interval from FGA removal to estrus was found in most critical and, hence, the factor 
predicting the occurrence of LH surge and ovulation (Martinz-Alvarez et al.,2007), as 
well as indirectly initiated the endogenous GnRH peak which resulted in the LH surge 
(Cameron et al.,1988). In this studyit isindicated that the estrous synchronization 
protocols maybe 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 AI in non-breeding season. Byinjection of 500 I.U.PMSG led to the presence of 1-3 
follicles of different sizes on goat ovaries and to increase estrogen secretion and estrus 
emergence in 100% during non-breeding season, the crucial factor in the continual 
development of the ovulatory follicle its ability to synthesize oestradiol (Chao et 
al.,2008), oestradiol is responsible for day to day fluctuation in concentrations of FSH 
which determine, the emergence of follicular waves (Baril,1993 and Widayati et 
al.,2011).Martinz-alvarezet al., (2007) reported the peak of estrogen occurred at the 48hrs 
post progesterone removal, estrogen peak close correlated with maximum size of pre-
ovulatory follicle. 
The overall pregnancy rate recorded in this study was 87.5% while, Fonseca et al. (2005) 
reported  that81% pregnancy rate in goat. And superior to that reported by Barilet 
al.(1993) which were found the pregnancy rate was 59% in goats treated for 11 days with 
FGA intra vaginal sponges.Iraqigoats have very good responses to the protocol applied 
during non-breeding seasons. 

   Table – 1: The temporal relationships between the different variables of the 
(M±SE) serum FSH,LH and Progesterone in goat serum. 

 xx x xx 
 

Treatment FSH LH Progesterone 

During treatment 
B 

1.922 ± 0.184  
AB 

0.877 ± 0.182 
A 

79.444 ± 8.509 

Post treatment 
B 

2.166 ± 0.214 
A 

2.388 ± 1.160 
A 

72.666 ± 6.251 

P
re

gn
an

cy
 

1st month  
B 

1.640 ± 0.120  
B 

0.500 ±083 
B 

44.000 ± 9.523 

2nd month  
B 

1.977 ± 0.121 
B 

0.500 ±079 
B 

38.444 ± 6.564 

3rd month  
B 

1.957 ± 0.370 
AB 

0.885 ± 0.206 
A 

44.333 ± 5.494 

4th month 
A 

2.533 ± 0.274 
AB 

1.066 ± 0.216 
B 

37.000 ± 7.123 

5th  month 
A 

3.311 ± 0.723 
A 

1.700 ± 0.467 
C 

21.000 ± 2.968 
Total  2.264 ± 0.150 1.184 ± 0.212 48.894 ± 3.500 
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Different letters showed significant among different means. 
x=P<0.05              xx=P<0.01 
 The mean serum FSH, LH and progesterone(P4) concentrations profiles are illustrated in 
table 1.  
Serum progesterone levels started significantly increased (P<0.01)  in blood samples 
taken from progesterone treated does and during estrus compare to pregnancy samples  
table – 1,  this could be due to long treatment with  good quality of the better 
progesterone (P4) absorption , as well as,   slow excretion of progesterone hormone from 
goat body after FGA removal. The high progesterone level did not affect the follicular 
growth which stimulated by PMSG injected 24 hrs before FGA effect removal. Similar 
results were recorded by(Naderipouret al.,2012 and Turk et al.2008). 
 During pregnancy (first month) blood serum P4 declined after the source of progesterone 
was removal and P4 concentration declined gradually to parturition (Table - 1).  
The overall increase in P4 levels during gestation and decline towards prepartum and 
parturition observed in Iraqi native breed ( Alwan,2011), also resembled with other breed 
(Kadzere et al.,1997and and Khanum et al.,2008). The prepartum decline in the 
progesterone levels was correlated with onset of parturition (Laura et 
al.,2004).Progesterone returned to its basal value within 1-2 weeks before parturition 
(Talebi et al.,2012).          
In the present study the mean peak LH during progesterone treatment and induced estrus 
(table -1) could be with the aid of intra vaginal FGA sponges for 13 days and PMSG 
administration. Similar suggestion was reported by Pierson et al. (2001) whom reported a 
24 hrs interval between LH peak and ovulation after synchronizing estrus with the aid 
intravaginal MAP for 10 days and eCG administration at the time of sponges removal. 
LH concentration showed significant (P<0.05) higher during the last two months of 
gestation. Kandielet al.,(2010) reported almost the similar LH levels during estrous and 
gestation periods in goat .Also it was confirm the suppressing effect of progesterone on 
the pituitary secretion of LH through a negative feedback mechanism. Serum LH values 
drop to reaches its lowest value by 130 days of gestation similar finding in goat (Kandiel 
et al.,2010).  
FSH concentration was high around the onset of estrus and decreased thereafter and 
remained to the low level near the basal levels during the monitored period of gestation 
and then increased gradually from 4th month and reached its highest level during the 5th 
month of pregnancy (table1). Similar FSH pattern was reported by Kandielet al. (2010). 
In conclusions:  Levels of serum FSH, LH and progesterone hormones were influenced 
by hormonal treatment, laparoscopical insemination and pregnancy. Estrous could be 
induced in Iraqi goats successfully in non breeding season using 20 mg FGA impregnated 
sponges with PMSG. 
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