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SUMMARY 

 

 This study was designed to identify the sexual activity and ovarian steroidogenic capacity of lactating ewes 

during periods of early and mid-lactations compared to non-lactating ewes through the anestrous season under 

subtropical conditions. Occurrence of uterine involution and resumption of ovarian activity of lactating ewes 

(n=10) were recorded and confirmed on days 15 and 30 postpartum (PP) using ultrasonography. Both lactating 

ewes (during early lactation: 40-60 days PP and mid-lactation: 70-90 days PP) and non-lactating ewes (n=10) 

were subjected to estrus synchronization using a double intramuscular injection of prostaglandin F2α (125 µg of 
cloprostenol/head), 11 days apart. Blood samples were collected on day 2 (follicular phase) and day 9 (luteal 

phase) following the second PGF2α injection. Serum concentrations of progesterone (P4), estradiol (E2) and 

their ratios were evaluated as well as concentrations of insulin and some blood metabolites. Ultrasonic 

examinations revealed that by day 30 PP lactating ewes had mean uterine horn diameters and ovarian 

structures in line to those of non-lactating ewes. During the experimental period, regardless of the physiological 

status (lactating or non-lactating) most females failed (P>0.05) to exert signs of estrus (100% in early lactation, 

80% in mid-lactation and 60% in non-lactating ewes). However, 70% of the ewes in early lactation, 70% of the 

ewes in mid-lactation and 100% of the non-lactating ewes had corpora lutea (CLs) in the luteal phase of the 

synchronized estrus. Concentrations of P4 and E2 and P4/E2 ratios did not significantly differ between both 

follicular and luteal phases of the synchronized estrous cycles either in lactating (early lactation or mid-

lactation) or non-lactating ewes. Lactating ewes in both early and mid-lactation periods had lower (P<0.05) 
concentrations of circulating blood glucose, triglycerides, total protein and albumin compared with non-

lactating ewes. Also, the lowest (P < 0.05) overall means of P4 and E2 concentrations were recorded for ewes in 

mid-lactation, followed by ewes in early lactation and non-lactating ewes. Concentrations of serum P4 and E2 

were positively correlated (P < 0.05) with each of body weight (r = 0.3 for both correlations), concentrations of 

serum glucose (r = 0.3, P < 0.05 and r = 0.4, P < 0.01; respectively) and concentrations of serum triglycerides 

(r = 0.4, P < 0.05 and r = 0.6, P < 0.01; respectively).  

 Results of the present study revealed that both lactating and non-lactating ewes during seasonal anestrus 

displayed similar pattern of sexual activity and hormonal disturbances as reflected by unchanged P4/E2 ratios 

on day 2 (follicular phase) and day 9 (luteal phase) of the synchronized estrous cycle, suggesting presence of a 

persistent corpus luteum in a high proportion of females. This ovarian dysfunction seems to be related to 

seasonal effects more likely than lactational effects. However, lactation presents an additional load on the 

reproductive functions by inducing symptoms of negative energy balance (lower body weight and poorer 
metabolic status).  
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INTRODUCTION 

 

 The profitability of the sheep industry could be 

maximized by applying accelerated lamb production 

system. The success of this system depends on the 

females, ability to breed successfully through an 

extended period of the year. On the other hand, many 
sheep breeds exert high varieties in their breeding 

ability ascribing to many environmental and 

physiological conditions which presents a great 

challenge to obtain frequent lambings throughout the 

year. Under subtropics, female sheep exert a seasonal 

pattern of reproduction, where maximum sexual 

activity falls during summer and autumn seasons 

(Abu-Zanat et al., 2005 and Tabbaa et al., 2008). On 

the other hand, out of season falls during late winter 

and spring and is associated with the peak of 

parturition season (from November to March; 

Hashem et al., 2011). Ultrasonic evaluation of 

ovaries of the subtropical female sheep during 

seasonal anestrus revealed that about 45% of females 
(lactating or not) had active corpora lutea. However, 

a high proportion of females failed to exhibit signs of 

estrus (Hashem et al., 2011). The reason of this 

conflict is not completely clear since both seasonal 

effect and lactational effect combine during the same 

time which makes reason of this disorder ambiguous 

and manipulation of the reproductive process is more 

difficult. In such conditions, identifying the role of 

each factor and different mechanisms by which 
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sexual activity and ovarian functions of subtropical 

sheep breeds are controlled may facilitate achieving 

suitable measures for sustaining optimum 

productivity during off-season. In particular, the 

reports about the effect of lactation on the 

reproductive performance of female sheep are not 

crucially established. Several studies reported that 

lactation increases the postpartum anestrous interval 

(Pope et al., 1989) and reduces fertility level (Hulet 

and Foote, 1967). Other studies, however, revealed 

that lactation or suckling is not the major factor that 
controls the reproductive activity of ewes or the 

viability of subsequent offspring (Fogarty et al., 

1992; Hamadeh et al., 1996 and deNicolo et al., 

2006). Therefore, the aim of the present study was to 

identify the sexual activity, ovarian steroidogenic 

capacity and metabolic status of lactating Barki ewes 

during early (40-60 day PP) and mid (70-90 day PP) 

lactations compared with non-lactating ewes during 

seasonal anestrus in the subtropics. 

 

MATERIALS AND METHODS  
  

 The present study was carried out at the 

Agricultural Experimental Station (31° 20/ N, 30° E), 

Faculty of Agriculture, Alexandria University, 

Alexandria, Egypt, during the off-season from 

November to April (winter and spring, non-breeding 

season, Hashem et al., 2011). The procedures 

imposed on the animals were carried out meeting the 

International Guiding Principles for Biomedical 

Research Involving Animals (1985). 
 

Animals and management:  

 A total of twenty Barki ewes, aging 4 to 6 years, 

and weighing 45.7 ± 2.4 kg for lactating ewes (at 

allocation) and 42.0 ± 1.5 kg for non-lactating ewes 

were used. Body condition scores were 2.5 ± 0.2 and 

2.72 ± 0.1 for lactating and non-lactating ewes 

respectively, using a scale ranging from 1- emaciated 

to 5- obese (Jefferies, 1961). Ewes were divided into 
two groups according to their physiological statuses: 

non-lactating ewes (n=10) and lactating ewes (n=10; 

females who had lambed through the third week of 

November). All ewes were kept outdoors with shelter 

during the daytime and were housed in a semi-open 

barn at night. Animals grazed daily from 8:00 a.m. to 

1:30 p.m. in addition to supplementation with a 

pelleted concentrated diet (89% OM, 14% CP and 

3.7% EE) at a daily level of 0.5 kg/head (non-

lactating ewes) or 0.75 kg/head (lactating ewes) and  

clover (Trifolium alexandrinum; 90.3% OM; 13.7% 
CP; 2.11% EE) ad libitum. Animals were fed the 

roughage and the concentrated supplement according 

to NRC (1985) recommendation.  Water was offered 

to animals as a free choice. Animals were disease-

free and were clinically normal with a healthy 

appearance. According to the system followed in the 

Experimental Station, ewes give one birth during the 

year and normally nurse their lambs for 4 months 

(120 days postpartum, i.e. weaning age). 
 

Experimental design: 

 Transrectal ultrasonography equipment was used 

with lactating ewes on days 15 and 30 postpartum 

(PP) and with non-lactating ewes to identify the 

earlier postpartum time at which uterine involution 

and resumption of ovarian activity occur. Uterine 

horn diameters (cm), numbers and diameters (mm) of 

ovarian follicles (≥2mm) and presence of corpora 

lutea (CLs) were recorded using a real time B-mode 

scanner, equipped with 5 and 7.5 MHz linear array 

(Pie Medical Equipment B.V., Maastricht, 
Netherlands). Results were used to find out the 

suitable time for beginning of estrus synchronization, 

after ensuring the occurrence of uterine involution 

(uterine horn diameter of the lactating ewes is near 

that of the non-lactating ewes) and ovulation. Sexual 

behavior and ovarian steroidogenic capacity of 

lactating ewes during early lactation (40-60 days PP) 

and mid-lactation (70-90 days PP) periods were 

studied and compared with those of the non-lactating 

ewes. All females were intramuscularly injected with 

a double injection of 0.5 ml prostaglandin F2α (PGF2α, 
Estrumate, 250 µg cloprostenol/ml, Schering-Plough 

Animal Health, Germany), 11 days apart. This estrus 

synchronization protocol was selected to identify the 

normal pattern of non-induced sexual and ovarian 

activities in specific periods (follicular phase: day 2 

of the synchronized estrous cycle and luteal phase: 

day 9 of the synchronized estrous cycle) of the 

reproductive cycle in lactating and non-lactating 

ewes (Hashem and Sallam, 2012). Additional ovarian 

scanning was carried out during the luteal phase (day 

9) of the synchronized estrous cycle to confirm 
presence or absence of a corpus luteum following 

estrous synchronization. 
 

Estrous detection: 

 Ewes were observed for overt signs of estrus 

twice a day (07:00 h and 14:00 h) for 1 h using teaser 

rams. Estrus was detected for 2 estrous cycles pre and 

post- estrous synchronization. Ewes were considered 
to be in estrus when standing to be mounted by the 

teaser rams. All females (lactating or not) did not 

show signs of estrus during the period prior to estrous 

synchronization. 

 

 Animal weighing: 

 Body weights of lactating ewes were recorded at 

2 weeks postpartum and monthly until weaning. 

Also, body weights of non-lactating ewes were 

recorded before ewes were subjected to estrous 

synchronization.  Ewes were not allowed any access 
to feed or water 12 h before weighing.  The weights 

of animals were used to estimate the correlations 

between body weight, metabolic status and ovarian 

activity.  

 

Blood sampling, biochemical and hormonal 

measurements:  

 Blood samples were obtained from the jugular 

vein of lactating ewes (during early and mid 
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lactations) and non-lactating ewes in the morning 

before access to feed and water. Blood samples (5 

ml) were collected using non-heparinized 

venipuncture collection tubes. Samples were 

collected on day 2 (follicular phase) and on day 9 

(luteal phase) following the second PGF2α injection. 

Blood samples were centrifuged at 700 × g for 20 

min and separated sera were stored at −20 ◦C until 

later analyses. 

 Serum estradiol, progesterone and insulin 

concentrations during the follicular phase and the 
luteal phase were determined using commercial 

solid-phase enzyme immunoassay (ELISA) kits 

(DRG International Inc., USA). Sensitivity of the 

methods was 0.38pg/ml, 0.10ng/ml and 1.8 µlU/ml 

for estradiol, progesterone and insulin, respectively. 

The corresponding intra- and inter- assay coefficients 

of variations were 6.3- 9.2 %, 5.1- 7.5% and 2.1- 

4.4%, respectively. Concentrations of P4 and E2 were 

used to estimate P4/E2 ratios following transforming 

the values of P4from ng/ml to pg/ml. The 

concentrations of P4 for each ewe during the 
follicular phase and the luteal phase, in addition to 

the data of  estrus occurrence were used to describe 

the different reproductive statuses of ewes as 

following: cyclic females (shown signs of estrus with 

P4 concentrations ≥ 1 ng/ml during luteal phase); 

complete anestrous females (no signs of estrus with 

P4 concentrations < 1ng/ml during both phases); 

females with silent ovulations (no signs of estrus with 

P4 concentrations ≥ 1ng/ml during luteal phase); 

females with persistent CL (no signs of estrus with P4 

concentrations ≥1ng/ml during both phases) and 
others (no signs of estrus with P4 concentrations 

≥1ng/ml during follicular phase).  

 Serum biochemical parameters including: 

glucose, cholesterol, triglycerides, total protein, 

albumin and globulin (estimated by subtraction 

albumin values from the corresponding total protein 

values) were determined during the same phases 

using commercial kits (BioSystems S.A. Costa Brava 

30, Barcelona, Spain). 

  

Statistical analysis: 

 Body weights of lactating ewes, uterine 
involution and ovarian structures, total number of 

follicles and diameter of largest follicles of lactating 

(during days 15 and 30 PP) and non-lactating ewes 

were analyzed using GLM procedure of SAS (1999). 

Data of ovarian steroidogenic capacity following 

estrus synchronization and metabolic status were 

analyzed for the physiological status (early lactation, 

mid-lactation and non-lactating) and the phases 

(follicular and luteal) of the reproductive cycle and 

their interaction effects using the Split Plot ANOVA 

of SAS (1999). The physiological status of ewes 
were included in the main plot using the ewe term 

within physiological status to calculate the error, 

while the phase of the reproductive cycle and 

physiological status by phase of the reproductive 

cycle interactions were included in the subplot and 

were tested using the residual mean square. When 

significant F values were observed, mean separation 

was considered by LSMEANS-PDIFF option of the 

PROC GLM. Data that were expressed as 

percentages were analyzed by the chi-square test. 

Pearson correlation coefficients between body 

weight, metabolic status and concentration of sex 

hormones were estimated using the CORR procedure 

of SAS (1999). All results were expressed as the least 

square means (±SEM). The statistical significance 
was considered at P < 0.05. 

 

Results 

 

Uterine involution and ovarian structures on days 

15 and 30 postpartum (PP): 

 Uterine involution of the lactating ewes was 

almost completed (2.1 cm) and being near that of 

non-lactating ewes (1.9 cm) by day 30 PP. Similarly, 

by day 30 PP ovarian structures (total number of 

follicles, diameter of largest follicles and percentage 
of ewes with CL) of the lactating and the non-

lactating ewes did not differ significantly (Table 1). 

 

Sexual activity and ovarian steroidogenic capacity 

of lactating and non-lactating ewes: 

 As shown in Table (2), estrous rates and 

percentages of ewes with CL (during luteal phase) 

did not differ significantly between females with 

different physiological status. Estrus rates were 40, 

20 and 0.0% and the percentages of ewes with CL 

were 100, 70 and 70% for the non-lactating ewes and 
those in mid and early lactations, respectively. On the 

other hand, the physiological status of ewes 

significantly (P<0.05) affected the overall means of 

P4 and E2 concentrations. Also, results in (Table 2) 

indicated that the lowest (P<0.05) overall means of 

P4 (±0.5) and E2 (±3.7) concentrations were recorded 

for ewes in mid-lactation (2.0 ng/ml and 31.6 pg/ml, 

respectively), followed by those in early lactation 

(3.4 ng/ml and 35.7 pg/ml, respectively) and non-

lactating (5.7 ng/ml and 66.2pg/ml, respectively). 

Ratios of P4/E2 were not significantly affected neither 

by the physiological statuses (non-lactating- 
lactating) nor by the phases of the estrous cycle. 

Regardless to the physiological status (non-lactating- 

lactating) of ewes, females those displayed overt 

signs of estrus had a significant (P<0.05) lower P4/E2 

ratios during the follicular phase compared with 

those recorded during the luteal phase. On the other 

hand, no differences in P4/E2 ratios were observed in 

anestrous females in both phases (Table 3). 

Classification of the ewes according to their 

progesterone concentrations (<1 or ≥1 ng/ml) during 

both follicular and  luteal phases and their sexual 
activity (Table 4) revealed that 50% of the ewes in 

early lactation, 20% of the ewes in mid-lactation and 

60% of the non-lactating ewes  had persistent corpora 

lutea. 
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Table1. Least square means (±SEM) of uterine horn diameter and ovarian structures of lactating ewes on 

days 15 and 30 postpartum compared with non-lactating ewes 

Parameter 

Physiological status  

Lactating 

(n=10) 

Non-lactating 

(n=10) 
SEM 

15 PP 30 PP   

Uterine horn  diameter, cm 2.7a 2.1b 1.9b 0.1 

Total number of follicles (≥2 mm)/ewe 1.0a 1.9b 2.4b 0.5 

Diameter of largest follicles, mm 2.5a 5.9b 5.3b 0.1 

% of females with CL
*
 10 (1) 50 (5) 50 (5) - 

 * Figures in brackets indicate the number of ewes with corpus luteum (CL). 
a.b Means with different superscripts within the rows differ significantly  (P < 0.05). 
 

Table 2. Least square means (±SEM) of sexual activity and ovarian steroidogenic (progesterone: P4, ng/ml 

and estradiol: E2, pg/ml) capacity of lactating ewes during early (40-60 days PP) and mid (70-90 days PP) 

lactations compared with non-lactating ewes 

 

Physiological status
*
 

  Parameter  

   

Estrous 

rate,%
**

 

% of females 

with CL
**

 

P4 E2 P4/ E2 ratio 

Early lactation       

   F
†
 - - 3.1 41.7 120.7 

   L - 70 (7) 3.7 29.8 118.8 

   Overall 0 (0) - 3.4b 35.7b 119.8 

Mid-lactation      

   F - - 1.2 30.3 35.4 

   L - 70 (7) 2.8 33.0 84.2 

   Overall 20 (2) - 2.0b 31.6 b 59.8 

Non-lactating       

  F - - 4.2 65.6 61.0 

  L - 100 (10) 7.1 66.8 109.6 

  Overall 40 (4) - 5.7a 66.2a 85.3 

SEM - - 0.5 3.7 10.9 
*Results of lactating ewes were taken twice during early and mid-lactations for 10 lactating ewes. 
**Figures in brackets indicate the number of ewes exhibiting estrus and those with corpus   luteum (CL). 

†Phase: F- means follicular phase (2 days following the second PGF2α injection); L- means luteal phase (9 days following the 

second PGF2α injection). 
a.bMeans with different superscripts within the column differ significantly (P<0.05). 

 

Table 3. Least square means (±SEM) of serum concentrations of progesterone (P4, ng/ml), estradiol (E2, 

pg/ml) and their ratios (P4/E2 ratio) during the follicular phase and the luteal phase in estrous and 

anestrous ewes 

Sexual activity 

 

Steroid concentration/ ratio 

P4 E2 P4/E2 ratio 

Estrus (n=6/30; 20%)
*
    

 F
**

 0.9b 51.2 20.8b 

  L  7.1a 50.5 148.5a 

Anestrus, (n=24/30; 80%)
*
    

  F 

   L 
3.2 46.6 82.9 

3.9 44.8 88.0 

SEM 0.5 3.7 10.9 
*Numbers between packets indicate total number of observations and their percentages. 

**Phase: F- means follicular phase (2 days following the second PGF2α injection); L- Means luteal phase (9 days 

following the second PGF2α injection). 
a,b Means with different superscripts within the column differ significantly (P<0.05). 
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Table 4. Classification of reproductive status (%) of lactating ewes during early (40-60 days PP) and mid 

(Mid lac., 70-90 days PP) lactations compared with non-lactating ewes according to their sexual activity 

and progesterone concentrations (P4, ng/ml) during the follicular (F-phase) and luteal (L-phase) phases 

*(+) means P4 ≥1 ng/ml; (-) means P4 <1 ng/ml. 
** (+) means females expressed overt signs of estrus; (-) means females did not express signs of estrus. 

†Overall was calculated as no. of each reproductive status observed following estrous synchronization/total no. 

of observations (30). 

 

Table 5. Least square means (±SEM) of some blood serum metabolic attributes of lactating ewes during 

early (40-60 days PP) and mid (70-90 days PP) lactations compared with non-lactating ewes 

Parameter
*
 

                        Physiological status 

Early lactation Mid lactation Non-lactating SEM 

Glucose (mg/dl) 48.1b 50.7b 57.0a 1.6 

Cholesterol (mg/dl) 65.7 65.3 66.4 1.7 

Triglycerides (mg/dl) 5.7b 5.4b 13.5a 2.5 

Total protein (g/dl) 7.2b 7.4b 7.8a 0.9 

Albumin (g/dl) 3.9b 4.2b 4.9a 1.5 

Globulin (g/dl) 3.3 3.2 3.0 0.2 

Insulin  (µlU/ml) 43.3 47.7 43.1 4.5 
*Values of all blood serum biochemical parameters are the average of two    readings (samples of the follicular and luteal 

phases).  
a,bMeans with different superscripts within the row  differ significantly (P <0.05). 

 

Table 6. Correlation coefficients (r) between body weight (BW), metabolic status and steroid hormones 

(progesterone, P4 and estradiol, E2) 

Variables
*
 r P- value 

BW- P4 0.3 0.04 

BW-E2 0.3 0.04 

BW- Total protein 0.63 0.001 

Glucose- P4 0.3 0.04 

Glucose-E2 0.4 0.01 

Triglycerides- P4 0.4 0.01 

Triglycerides- E2 0.6 0.001 
*Correlation coefficients shown in the table are only the   significant correlations.  

 

Metabolic status and body weight changes of 

lactating ewes: 

 Data shown in Table (5) revealed that lactating 

ewes during early and mid-lactation periods 

possessed less metabolic statuses compared with non-

lactating ewes. The overall means of serum glucose, 

triglycerides, total protein and albumin declined 

significantly (P < 0.05) in lactating ewes during early 

and mid-lactation periods compared with non-

lactating ewes. However, the overall means of serum  

cholesterol, globulin and insulin did not show 

differences between lactating and non-lactating ewes 

(Table 5). Positive correlations (P < 0.05) were 

observed between concentrations of glucose or 

triglycerides and both progesterone and estradiol 

concentrations (Table 6).   

 Lactating ewes showed significant (P < 0.05) 

decreases in their body weights during lactation 

period (Figure 1). The average body weight was 45.7 

± 2.5 kg on day 15 PP and reached the lowest value 

Reproductive status 
P4 conc.

*
 Sexual 

activity
**

 

     Physiological status  

 

F-

phase 

L-

phase 

Early 

lac. 

Mid- 

lac. 

Non-

lactating 

Overall
†
 

Cyclic - + + 0 20 40        20.0 (6) 

Complete anestrus - - - 20 20 0        13.3 (4) 

Silent ovulation - + - 20 30 0        16.6 (5) 

Persistent CL + + - 50 20 60        43.3 (13) 

Other + - - 10 10 0        6.6   (2) 
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(32.9 ± 1.4 kg) on day 120 PP. The greatest loss of 

body weight was noted (about 8 kg) during the first 

60 days PP (45.7 ± 2.5 on day 15 and 37.7 ± 1.9 on 

day 60). Results in Table 6 revealed that significant 

positive correlations were observed between body 

weight and both serum concentrations of 

progesterone and estradiol (r = 0.3, P = 0.04; Table 

6). Also, a significant positive correlation was 

observed between body weight and concentration of 

total protein (r = 0.63, P = 0.001). 

                                        

                                        

                                         

 

 

 
 

 

 

 

 

 

 

 

 

Days postpartum 
 

Fig.1. Body weight changes of lactating Barki ewes throughout lactation period.  
a,b,c indicate significant differences (P < 0.05). 

 

DISCUSSION 

 

 Opposite of what is expected during seasonal 

anestrus, high concentrations of P4 were obtained in 

the anestrous female sheep used in this study.  

Furthermore, ovarian ultrasonic evaluation and 

hormonal assessments performed in the present study 

showed that most lactating (70%) and all non-

lactating ewes (100%) had corpora lutea during the 

luteal phases of the synchronized estrous cycles with 
concentrations of P4 more than 1 ng/ml (up basal 

concentration) that reflects presence of active corpra 

lutea. These findings are in agreement with those 

obtained in similar studies performed in the 

subtropical sheep breeds. Ali et al. (2006) observed 

the presence of ovarian activities (ovulations) in 

Ossimi ewes during different seasons of the year 

(spring, autumn and winter).  Also, an ovulation 

activity was observed in Barki × Rahmani crossbred 

ewes during non-breeding season (Hashem et al., 

2011). The current results suggest that subtropical 
female sheep could not be classified as truly 

anestrous females (lack of estrous signs and 

ovulation), but the nature of seasonality in ewes 

under the subtropics tended to be due to inability of 

ewes to  displaying behavioral estrus rather than 

absence of ovarian activity (ovulation). However, 

similar studies performed in the temperate zones 

revealed that anestrous ewes are characterized by 

lack of ovulations (Goodman, 1994) with basal 

concentrations of progesterone (Caraty et al., 2002). 

 In the present study, ovarian activity was not 

associated with occurrence of overt signs of estrus. In 
the normal estrous cycle, P4 is the predominant 

hormone during the luteal phase and reaches the 

basal level during the follicular phase so P4/ E2 ratio 

tracks the same trend (Scaramuzzi et al., 1971). This 

pattern of hormonal change during estrous cycle was 

only observed for females that exhibited signs of 

overt estrus (Table 3). On the other hand, vast 

majority of ewes were anestrous (100% in early 

lactation, 80% in mid-lactation and 60% in non-

lactating ewes). Also, the present results denoted that, 

despite the variations in the E2 and P4 concentrations 

due to different physiological statuses of ewes, high 
proportions of ewes whether they were lactating or 

not suffered from hormonal disorders as reflected by 

stable P4/E2 ratios (dominancy of P4) during the 

follicular phase and the luteal phase of the 

synchronized estrous cycle. This stability in P4/E2 

ratios could be mainly ascribed to the high proportion 

of females that had P4 concentrations more than 1 

ng/ml during the follicular phase, even after 

treatment with PGF2α, suggesting presence of 

persistent CLs that leads to a prolonged luteal phase. 

Shrestha et al. (2004) reported that about 11-35% of 
cows that had irregular estrous cycles after 

resumption of ovulation activity tend to be 

predominantly due to prolonged luteal phases. It was 

suggested that prolonged luteal phases are associated 

with an abnormal uterine environment that disrupts 

PGF2α production (Crowe, 2008). In ewes and cows, 

the establishment of the positive feedback 

mechanism between endometrial PGF2α and ovarian 

oxytocin terminates the life of the corpus luteum, 

allowing a new cycle to begin (Flint et al., 1992). 

The release of the luteolytic PGF2α from the 

endometrium is regulated by E2 and P4 (Okuda et al., 
2002 and Goff, 2004), which modulate PGF2α 

secretion by regulating the number of oxytocin 
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receptors; P4 down-regulates the oxytocin receptors, 

delaying the time of luteolysis, while E2 up-regulates 

the oxytocin receptors, advancing luteolysis 

(McCracken et al., 1999). The latency of endocrine 

and behavioral estrus events depends upon the 

balance between the triggering effect of E2 and the 

inhibitory role of P4 (Fabre-Nys and Martin, 1991).  

 Interestingly, in the present study, PGF2α 

exogenously administrated failed to induce luteolysis 

of persistent CL and thus to reduce progesterone 

production. It is known that PGF2α can be 
metabolized to the inactive prostaglandin, 13, 14-

Dihydro-15-Keto-PGF2a (PGFM) by the enzyme 15-

hydroxyprostaglandin dehydrogenase (PGDH). This 

enzyme is found in abundance in the lung which 

clears >95% of circulating PGF2α in one pass (Davis 

et al., 1980). Local metabolism of PGF2α has been 

reported in many tissues including the CL. In the 

sheep CL, PGDH activity is greatest in the early CL 

and during maternal recognition of pregnancy, both 

times when the CL is relatively resistant to PGF2α 

action (Silva et al., 2000). This may be also true for 
some CLs formed during seasonal anestrus.   

 Collectively, lack of signs of estrus observed in 

the present study could be attributed to three 

reproductive disorders including complete anestrous, 

silent ovulation and formation of persistent CL. It 

could also be said that last symptom is the major 

reason for lack of behavioral estrus in many females.  

 Concerning lactational effects, data revealed that 

by day 30 PP lactating ewes had completely 

involuted uteri and ovarian structures in line to those 

of the non-lactating ewes. Similarly, Gonzalez et al. 
(1987) reported that follicles are present on the 

ovaries in the majority of ewes 10 days PP and 

corpora lutea were observed in 67% and 75% of the 

ewes by day 20 PP and day 30 PP, respectively. Also, 

Hayder and Ali (2008) reported that the complete 

uterine involution in Farafra ewes (local Egyptian 

breed) that had lambed in February was achieved on 

day 29 PP. Thus, according to the ultrasonography 

evaluation of uteri and ovaries of lactating ewes, 

female sheep could be subjected to rebreeding 

following 30 days PP, since the uterine involution 

and ovulation activity can be resumed within this 
period, particularly in the absence of other 

deleterious factors (seasonal effects or negative 

energy balance). 

 In the current study, lactating ewes had lower 

overall concentrations of estradiol and progesterone 

compared with the non-lactating ewes. In addition, as 

the stage of lactation advanced, the lactating ewes 

showed severe loss in body weights with retarded 

metabolic status when compared to the non-lactating 

ewes indicating a symptom of negative energy 

balance. Generally, under-nutrition and unbalanced 
feeding during pre-partum and postpartum periods 

lead to the mobilization of body reserves resulting in 

weight losses up to 20%, and lactation in particular, 

accounts for about 50% of daily energy expenditure 

in grazing sheep (Blache et al., 2008). Therefore, 

decreased ovarian steroidogenic capacity recorded in 

the present study in lactating ewes may be due to the 

symptom of negative energy balance induced by 

lactation. Specially, most energy sources during 

lactation are directed to cover milk production 

requirements, whereas different  body tissues such as 

muscles, fats and reproductive organs, unlike 

mammary glands, become less sensitive to peripheral 

insulin saving available energy sources (mainly 

glucose) for milk production (Bell and Bauman, 

1997). At the same time, several studies (Downing et 
al., 1999 and Scaramuzzi et al., 2010) reported the 

necessity of glucose as an important source of energy 

for adequate ovarian activity. Further, glucose has 

many biological roles correlated with reproductive 

functions, i.e., it promotes cholesterol uptake by 

ovarian cells which is used by the ovarian cells for 

steroid bio-synthesis (Rabiee and Lean, 2000). 

 

CONCLUSION 

 

 Results of the present study suggest that one of 
the important reasons for lack of estrous signs in the 

subtropical female sheep is the presence of a 

persistent corpus luteum. This ovarian dysfunction 

could be mainly attributed to the seasonal effects 

more likely than lactional effects since a high 

proportion of lactating and non-lactating ewes had 

the similar disorders. On the other hand, lactation 

impacted negatively ovarian steroidogenic capacity 

via inducing symptoms of negative energy balance. 

Future research must address the response of the 

corpus luteum formed during seasonal anesrous to 
PGF2α as a luteolytic agent and the main seasonal 

factor(s) that controls the reproductive activity of the 

subtropical sheep breeds during off-season.  
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المبيضيت في النعبج الحلابت و الجبفت بعد حنظيم الشيبع خبرج ث يداالإسخرونخبج إ القدرة علىالنشبط الجنسي و

 ححج ظروف البيئت شبه الإسخوائيت بسلموسم الخن
 

 هبشم محمد نسرين
 

 مصر الأسكندريت، جبمعت الزراعت، ليتك الحيواني، الإنخبج قسم
  

بط صًًذ ْزِ انذساعخ نهزؼشف ػهى انُشبغ انغُغً ٔ لذسح انًجٍط ػهى رخهٍك الاعزشٌٔذاد انغُغٍخ نهُؼبط انؾلاثخ فً ثذاٌخ ٔيُزصف فزشح إَز   

ثبنؾٍٕاَبد انغبفخ ٔرنك خبسط يٕعى انزضأط رؾذ ظشٔف انجٍئخ شجّ الإعزٕائٍخ. أعزخذو عٓبص انًٕعبد فٕق انصٕرٍخ نهزأكذ يٍ  انهجٍ يمبسَخ
ثؼذ انٕلادح. صى رى رُظٍى انشٍبع نهُؼبط  00ٔ  11فً انٍٕو ال  ( 10)ٌ= ؽذٔس انزجٌٕط ٔسعٕع انشؽى نؾغًّ انطجٍؼً ٔرنك فً انُؼبط انؾلاثخ

 ) سأط /يم  ,٥( يٍ انجشٔعزبعلاَذٌٍ  ( ثبعزخذاو ؽمُزب10ٌٌٕو يٍ انٕلادح ٔكزنك انُؼبط انغبفخ )ٌ=50-30أٔ  20-00بٌ  ٔرنك ثؼذ انؾلاثخ يشر

ٌٕو. رى رغًٍغ ػٍُبد دو ثؼذ رُظٍى انشٍبع ٔرنك ثؼذ ٌٕيبٌ يٍ إَزٓبء رُظٍى انشٍبع )انطٕس انؾٌٕصهً( ٔ انٍٕو انزبعغ )انطٕس  11ثبنؼعم ثٍُٓى 

 ٍٕرًٍُ(. رى رمذٌش رشكٍض ْشيًَٕ الإعزشٔعٍٍ ٔ انجشٔعغزشٌٔ ٔ ؽغبة انُغجخ ثًٍُٓب. كًب رى رمذٌش رشكٍض ْشيٌٕ الإَغٕنٍٍ ٔ ثؼط انصفبدانه

ٌٕو يٍ انٕلادح  00يشٔس  انجٍٕكًٍٍبئٍخ فً انغٍشو. أٔظؾذ انُزبئظ أٌ انُشبغ انًجٍعً ٔ سعٕع انشؽى نؾغًّ انطجٍؼً ثؼذ انٕلادح ٌكزًم ثؼذ

% فً انُؼبط فً ثذاٌخ يٕعى انؾهٍت ٔ 100ٌٔكٌٕ يًبصم نهُؼبط انغبفخ.  نٕؽع إسرفبع فً َغجخ انُؼبط انزً نى رظٓش ػلايبد انشٍبع ؽٍش ثهغذ 

انؾهٍت انًخزهفخ ٔ  % يٍ انُؼبط فً يشاؽم30نهُؼبط انغبفخ.ػهى انشغى يٍ ٔعٕد عغى أصفشفً 20% نهُؼبط فً يُزصف يٕعى انؾهٍت ٔ  40%

نٕؽع أٌ رشكٍضاد انجشٔعغزشٌٔ ٔ الإعزشٔعٍٍ ٔ انُغجخ ثًٍُٓب نى رخزهف يؼٌُٕب فً انطٕس كًب % فً انُؼبط انغبفخ ٔرنك ثؼذ رُظٍى انشٍبع. 100

ٔ كزنك انُؼبط انغبفخ. فً ثذاٌخ ٔ فً يُزصف يٕعى انؾهٍت  انزً نى رظٓش انشٍبع انؾٌٕصهً ٔ انطٕس انهٍٕرًٍُ ٔرنك نكم يٍ انُؼبط انؾلاثخ

ٕيٍٍ يمبسَخ ٍأظٓشد انُؼبط انؾلاثخ فً كهزب يشؽهزً انؾهٍت اَخفبض يؼُٕي فً رشكٍض انغهٕكٕص ٔ انغهغشٌذاد انضلاصٍخ ٔانجشٔرٍٍ انكهً ٔ الأنج

ٍض انٓشيَٕبد الإعزشٌٔذٌخ ثبنُؼبط انغبفخ. كًب نٕؽع َفظ الإرغبِ ثبنُغجخ نزشكٍضاد ْشيًَٕ انجشٔعغزشٌٔ ٔ الإعزشٔعٍٍ. الإَخفبض فً رشك
نجؾش فئٌ إسرجػ إٌغبثٍب ثبلإَخفبض فً ٔصٌ انغغى ٔ كزنك رشكٍض انغهٕكٕص ٔ انغهغشٌذاد انضلاصٍخ ثبنغٍشو. ٔفمب نهُزبئظ انًزؾصم ػهٍٓب فً ْزا ا

َغجخ انجشٔعغزشٌٔ/ الإعزشٔعٍٍ فً كلا يٍ انُؼبط انؾلاثخ ٔانُؼبط انغبفخ أظٓشٔا َفظ انُشبغ انغُغً ٔ كزنك انخهم انٓشيًَٕ ؽٍش نى رخزهف 

غٍبة  انًؤدٌخ انى ةبعجأؽذ     الأ انطٕس انؾٌٕصهً ٔ انطٕس انهٍٕرًٍُ )عٍبدح انجشٔعغزشٌٔ فً كلا انطٕسٌٍ(. ْزِ انُزبئظ رؤدي لإلزشاػ أٌ

ْزا انخهم ساعغ إنى رأصٍش فصم انغُخ انشٍبع فً يٕعى خبسط انزُبعم ٌشعغ نٕعٕد َغجخ كجٍشح يٍ الأعغبو انصفشاء انًزؾٕصهخ ٔ ٌشعؼ أٌ ٌكٌٕ 

ػٍ غشٌك خفط ٔصٌ انغغى  اَزبط الإعزشٌٔذاد انغُغٍخ يمذسح  انًجٍط ػهىٔنٍظ لإَزبط انهجٍ. ػهى انشغى يٍ أٌ إَزبط انهجٍ ٌؤصش عهجٍب ػهى 

 خ نزٕنٍذ انطبلخ. ئخفط رشكٍض انًٕاد انًٍزبثٕنضيٍخ انٓب

 انًُطمخ شجّ الإعزٕائٍخ -انُشبغ انغُغً -انغغى الأصفش انذائى -س انهجٍإدسا -انًٕعًٍخ -انكهًبد انذانخ6 انُؼبط

 


