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SUMMARY 

 

 The present study was designed to evaluate the effects of short-term flushing using lupin grain (high 

energy-protein diet) during pre-ovulatory period on ovarian activity and metabolic changes in 

Damascus female goats. Estrous cycle was synchronized in Sixteen Damascus does using CIDR for 6 

days plus an intramuscular injection of prostaglandin F2α (PGF2α) at CIDR removal. Half of the does 

received the maintenance diet (control, C-group), while the second half received the maintenance diet 

plus supplementation of 500 g of lupin grain (F-group). Feeding treatment lasted six days (from CIDR 

insertion to CIDR removal). The flushed does had higher mean number of ovulatory (≥5mm) follicles 

during the follicular phase (P<0.05), and higher ovulation rate during the subsequent luteal phase 

(P<0.05).  The nutritional treatment increased serum concentrations of glucose (P<0.001) and urea 

(P<0.001) during the pre-ovulatory period.  Serum insulin concentration tended to be higher in the F-

group than in the C-group on day 2 of nutritional treatment and reached the significant value on the 

day 4 of nutritional treatment. Serum concentrations of insulin- like growth factor (IGF-I) did not differ 

between both groups during all experimental period (P>0.05). A positive correlation was observed 

between concentration of serum glucose and both of number of ovulatory follicles during the follicular 

phase and ovulation rate, while negative correlation (P=0.06) was observed between serum urea 

concentration and serum progesterone concentration on  the subsequent luteal phase. Results suggest 

that short-term flushing using high energy-protein diet during pre-ovulatory period enhance ovulation 

rate in Damascus female goats. This effect seems to be related with high concentration of serum 

glucose and insulin during pre-ovulatory period. Contrary, elevation of undesirable metabolites as 

urea (when high protein diets are used) may impair the final goal of flushing due to the negative effects 

on corpus luteum function.  
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INTRODUCTION 
 

 Nutritional management is a powerful tool 

used to enhance the reproductive performance 

of domestic ruminants through influencing 

follicular development, oocyte quality and, 

hence, fertility (Martin et al., 2004). 

Traditionally, higher feeding over three weeks 

before mating  improves ovulation rate through 

enhancing animal body weight and condition 

score  (Henniawati and Fletcher, 1986). 

Recently, reproductive features, mainly 

ovulation rate,  may be also improved by 

supplying nutritional inputs in a very short 

period of time ,less than ten days, a concept 

called as “focus feeding” or “short-term 

flushing” with no change in body weight and 

body condition score (Scaramuzzi et al., 2006). 

Focus feeding can affect the ovarian activity 

and follicular dynamics during the follicular 

phase by increasing the number and quality of 

ovulations. Enhanced ovulation rate during this 

short period is associated with an improvement 

in folliculogenesis and modulating follicular 

dynamic toward the end of the luteal phase 

using several energy-yielding nutrients 

(Viñoles, 2005). Lupin grain (Nottle et al., 

1990 and Pearse et al., 1994), corn grains 

(Letelier et al., 2008a), infusion of amino acids 

and glucose (Landau et al., 1996 and Rubio et 

al., 1997) have been used to improve ovulation 

rate in sheep. Supplementation with lupin 

grain, a high energy-protein diet, has great 

effects on the biokinetics of glucose, due to 

their high protein content and very low-starch 

content. In ruminants, this leads to increase 

glucose entry rate by providing increased 

levels of energy substrates particularly acetate, 

an important substrate for gluconeogenesis 

(Somchit et al., 2007). Most studies in this 

field that (used lupins for short-term flushing) 

were focused in the correlation between high-

energy intake (representing in high glucose 

level) and possible enhancements in ovarian 

activity due to metabolic signals enhancements 

(Somchit et al., 2007), ignoring the effect of 

other metabolites (as protein metabolites) on 

ovarian activity. Therefore, the present study 

aimed to evaluate the effect of short-term 

flushing using high energy-protein diet, lupin 

grain, during pre-ovulatory period on ovarian 
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activity and metabolic changes in Damascus 

female goats. 

 

MATERIALS AND METHODS 

 

 The present study was conducted at the 

Agricultural Experimental Station 31° 20
/
 N, 

30° E, Faculty of Agriculture, Alexandria 

University, Alexandria, Egypt, from July to 

September (2010). 

 

Experimental design: 

 Sixteen adult (3.5±0.30 years) Damascus 

does weighing 36.44±1.73 kg (at allocation) 

were used in this study. Animals were kept 

outdoors with shelter during the daytime, and 

were housed in semi-open barn at night. All 

does were subjected to estrous synchronization 

using controlled internal drug release device 

(CIDR, 0.3 g progesterone, Pharmacia & 

Upjhon Limited Company, Auckland, NZ) 

insertion (day 0) for six days (day 6) (Fonseca 

et al., 2005); plus an intramuscular injection of 

5 mg of prostaglandin F2α analogue (PGF2α, 

Lutalyse, 5 mg dinoprost as a tromethamine 

salt per mL, Pfizer Manufacturing Belgium 

NV/SA, Puurs-Belgium) at CIDR withdrawal 

(day 6). All does received their daily 

maintenance requirements according to their 

body weights (NRC, 1985).  The maintenance 

diet consisted of 500 g of concentrated mixture 

(corn grains, cottonseed meal, and wheat bran), 

and wheat straw (ad libitum). At CIDR 

insertion and until removal (from day zero to 

six), half of the animals received 500 g of lupin 

grain (Lupinus angustifolius) as a 

supplementary feeding (F-group), while the 

second half served as control (C-group). The 

weights and body condition scores (1= 

emaciated, 5= obese, Jefferies, 1961) of all 

does were recorded before and after nutritional 

treatment. The chemical compositions of 

concentrated mixture, lupin grain, and wheat 

straw are presented in Table 1.  

 

 Estrus detection: 

 After 24 h of CIDR withdrawal, estrus was 

detected twice daily at 12 h intervals. Estrus 

detection was carried out for a period of one 

hour using teaser bucks for one week. Does 

were considered in estrus when they were 

mounted by the teaser bucks. Onset of estrus 

was estimated as the time interval between 

CIDR removal and the first detected estrus. 

Estrus duration was estimated as the time 

interval between the first and last appearance 

of estrous signs. 

 

Ultrasonography examination: 

 All does were subjected to transrectal 

ultrasonography examination using a real time 

B-mode scanner, equipped with (5 and 7.5 

MHz) linear array probe (Pie Medical 

Equipment B.V., Maastricht, Netherlands). 

Toward the end of follicular phase, twenty four 

hours following CIDR removal, all follicles 

≥2mm in diameter were counted and 

measured, follicles were divided according 

their sizes to three categories: small (2-3mm), 

medium (>3-<5mm) and large follicles 

(ovulatory follicles, ≥5mm). Moreover, the 

numbers of corpora lutea were recorded on day 

8 of the following estrous cycle to estimate 

ovulation rate (mean number of corpora lutea/ 

doe). 

 

Blood sampling, biochemical and hormonal 

determination: 

 Blood samples were collected from the 

jugular vein of all animal-groups on days 0, 2, 

4 and 6 (relative to the beginning of the 

nutritional treatment) to determine serum 

concentrations of glucose, cholesterol, total 

protein, albumin, globulin and urea, in addition 

to  metabolic hormones  including insulin and 

IGF-I. Additional blood samples were 

harvested on day 8 of the following luteal 

phase for progesterone determination. All 

samples were collected in the morning before 

access to feed. Serum was separated by 

centrifugation of samples at 700×g for 20 min, 

and stored at -20°C until analysis. Biochemical 

parameters including glucose, cholesterol, total 

protein, albumin and urea were determined in 

the blood serum by a commercial kits 

(BioSystems S.A. Costa Brava 30, Barcelona, 

Spain). Serum insulin and IGF-I concentrations 

were determined using available commercial 

ELISA kits (DRG International Inc., USA). 

Sensitivity for insulin and IGF-I was 1.76 

µlU/ml and 1.29 ng/ml, respectively and the 

intra- and inter- assay coefficient of variations 

were 2.12, 4.44% and 5.67, 7.50%, 

respectively.  Serum progesterone was 

determined using ELISA technique by a 

commercial kit obtained from Monobind, Inc., 

USA. Sensitivity for progesterone was 0.10 

ng/ml and the intra- and inter- assay coefficient 

of variations were 5.1 and 7.5 % respectively. 

Percentage of females with functional corpus 

luteum (P4>1.0 ng/ml; Fonseca et al., 2005) 

was estimated according to the serum 

progesterone concentration on day 8 of the 

subsequent luteal phase.  

 

Statistical analysis: 

 Data including body weights, body 

condition scores, biochemical and hormonal 

parameters were analyzed for treatment, time 

and treatment-time interaction effects using 

GLM procedure of SAS (1999).  Onset of 

estrus time, estrus duration, total number of 
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follicles and their categories, and mean number 

of corpora lutea/ doe (ovulation rate) were 

analyzed for treatment effects using GLM 

procedure. Percentage of females with 

functional corpus luteum was analyzed using 

chi square test. Pearson Correlation 

coefficients between ovarian activity 

parameters including mean total number of 

follicles, follicle distribution and mean 

concentration of serum progesterone during 

subsequent luteal phase and metabolic 

parameters that exerted significant differences 

due to nutritional treatment including serum 

concentrations of glucose, urea and insulin 

were estimated using the CORR procedure of 

SAS (1999). Differences among treatment 

means were tested by Duncan's multiple range 

test (Duncan, 1955). All results were expressed 

as the mean (SEM). The statistical significance 

was accepted at P<0.05. 

 

RESULTS 

 

Effects of short-term flushing during pre-

ovulatory period on body weight and body 

condition score:  

 Results of the present study indicated that 

there was no apparent effects of nutritional 

supplementation (F-group) compared with 

control (C-group) on live body weight or body 

condition score were detected throughout the 

experiment. Thus, the body weights of control 

and flushed animals were 36.8kg and 35.4 kg 

at the beginning of treatment and were 36.5kg 

and 35.1kg at the end or treatment, 

respectively. The same trend was also 

observed for body condition score which was 

ranged between 2.13 to 2.25 for the two groups 

at the beginning and the end of the treatment. 

 

Effects of short-term flushing during pre-

ovulatory period on sexual and ovarian 

activity: 

 Data on the effects of short-term flushing 

on sexual and ovarian activity are presented in 

Table 2. Interval from CIDR removal to onset 

of estrus was shorter empirically in F-group 

(34 h in F-group vs. 40 h in C-group). Estrus 

duration was longer empirically in the F-group 

(30 h) than that recorded in the C-group (26 h). 

However, differences for both parameters were 

not statistically significant (Table 2). 

Although, the mean total number of follicles 

(5.14±0.83 in F-group vs. 4.29±0.68 in C-

group, P>0.05), mean number of small (2-

3mm) and medium (>3-<5mm) follicles did 

not differ among two groups, both of mean 

number of ovulatory  (≥5mm) follicles during 

the follicular phase and ovulation rate during 

the subsequent luteal phase was significantly 

(P<0.05) higher in the F-group (2.42±0.20 and 

2.57±0.20, respectively, Table 2) compared 

with the C-group (1.86±0.14 and 1.71±0.29, 

respectively, Table 2). Serum progesterone 

concentration on day 8 of luteal phase and 

percentage of females with functional corpus 

luteum tended to be lower in the F-group 

compared with those observed in the C-group 

(1.95±0.44 ng/ml vs. 1.23±0.32ng/ml; 87.5% 

vs. 50%, respectively, Table 2). Correlation 

coefficients between serum glucose 

concentrations and both of mean number of 

ovulatory (≥ 5mm) follicles during the 

follicular phase and ovulation rate during the 

subsequent luteal phase are presented in Table 

3. Positive correlation was detected between 

serum glucose concentrations and both of 

mean number of ovulatory follicles and 

ovulation rate (P<0.05). On the other hand, a 

negative correlation was observed between 

serum urea concentration and progesterone 

concentration on subsequent luteal phase (r = -

0.5, P= 0.06; Table 3). 

 

Effects of short-term flushing during pre-

ovulatory period on metabolic status: 

 Effects of short-term flushing during pre-

ovulatory period on concentration of serum 

metabolites are presented in Fig. (1). Serum 

glucose concentration was positively affected 

by nutritional treatment (P<0.001); serum 

glucose concentrations remained high in the F-

group throughout the experimental period 

(days 2, 4 and 6 of nutritional treatment) than 

those in the C-group and reached the highest 

concentration on day 2 of the nutritional 

treatment (76.18±6.69 mg/dl vs. 47.2±46.30 

mg/dl P<0.01)   (Fig. 1A). On the other hand, 

no effects (P>0.05) of the nutritional 

supplementation on the serum concentrations 

of cholesterol, total protein, albumin, and 

globulin were detected compared with control 

(Fig. 1B, C, D and E). However, the mean 

serum concentrations of cholesterol, total 

protein, and globulin were slightly higher at 

day 2 in the F-group (81.50±0.50 mg/dl, 

8.00±0.19 g/dl, and 5.36±0.22 g/dl, 

respectively) than those in the C-group 

(74.29±0.29 mg/dl- 7.67±0.35 g/dl - and 

4.94±0.41 g/dl, respectively) (Fig. 1B,C,E).  

Nutritional treatment increased (P<0.001) 

mean serum urea concentrations during all 

experimental period (Fig. 1F). Serum insulin 

concentrations increased following beginning 

of nutritional treatment in the F-group 

compared with the C-group. It tended to be 

higher in the F-group than in the C-group on 

day 2 of nutritional treatment (14.06±2.88 

µlU/ml in C-group vs. 22.92±3.71µlU/ml in F-

group, P= 0.07) and reached the significant 

value (P<0.05) on day 4 of nutritional 

treatment (9.70± 1.28 µlU/ml in C-group vs. 
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15.16±1.78 µlU/ml in F-group, Fig. 2A). On 

the other hand, no differences were observed in 

serum IGF-I concentrations between two 

groups during all experimental period (Fig. 

2B). 

 

 DISICUSSION 
 

 In the present study, body weights and 

body condition scores of the animals were not 

affected by short-term flushing during pre-

ovulatory period, However enhancements in 

sexual and ovarian activity were recorded in 

nutritionally supplemented group (F-group, 

Table 2). These results support the role of 

nutritional supplementation for short period 

(around ovulation time) and it's improving 

effects on reproduction mainly ovulation rate. 

In the present study, does that were 

nutritionally supplemented for short- term 

showed around 19.8% increase in mean 

number of total follicles/doe, 30% increase in 

mean number of ovulatory follicles and 50.3% 

increase in ovulation rate (Table 2). This effect 

had been previously noted in other studies 

(Dowing et al., 1995a and Letelier et al., 

2008a), where ewes supplemented with lupin 

grain showed about 20-30% increase in 

ovulation rate. Similarly, nutritionally 

supplemented female goats had around 60% 

increases in ovulation rate (De Santiago- 

Miramontes et al., 2008). In the present study, 

nutritionally supplemented does for short-term 

showed improvements in their ovarian activity 

as reflected in increased total number of 

follicles, higher number of ovulatory follicles 

and ovulation rate. These findings may be 

attributed to the ability of short-term feeding to 

promote the growth of a greater number of 

ovulatory follicles and to decrease follicular 

atresia during the follicular phase in 

nutritionally supplemented ewes and does 

(Muñoz-Gutiérrez et al., 2002). Thus, greater 

numbers of ovarian follicles survive and 

ovulate at the next period over which 

ovulations occurred (Viñoles et al., 2005). 

Indeed, nutritional supplementation increases 

the proportion of follicles in the growing phase 

rather in the static phase (Letelier et al., 

2008b). In sheep, the presence of ovarian 

follicles in the growing phase has been related 

to increasing the follicles
,
 ability to ovulate 

with higher fertility (Ungerfeld and Rubianes, 

1999 and Viñoles et al., 1999). Indeed, in 

female sheep, nutritional inputs can affect 

ovarian systems with a direct stimulating 

action on folliculogenesis, which is 

independent on changes in circulating FSH 

(Kendall et al., 2003). The initial stages of the 

follicle growth are independent of 

gonadotropins, but FSH and LH support is 

required for a follicle to pass to the ovulatory 

stage and ultimately to allow resumption of 

meiosis and ovulation. These results may 

uphold the role of the direct effect of the 

nutritional inputs on the follicular growth 

during the initial stages of follicular 

recruitment. 

 Up to date, the main component of the diet 

and the mechanism(s) by which nutritional 

inputs modulate the ovarian activity is not 

completely established. It has been reported 

that nutritional flushing for short-term 

increases the concentration of glucose, insulin, 

leptin and FSH in the blood circulation, while 

those of estradiol is decreased (Dowing et al., 

1999; Scaramuzzi et al., 2006). Further, 

Callaghan and Boland (1999) suggested that, 

within the ovary, specific nutrients such as 

glucose, some of the branched amino acids 

and/ or metabolic signals such as insulin or 

IGF-I could act to reduce the amount of FSH 

required to support gonadotropin- dependent 

follicles. Thus, increased glucose availability 

has been shown to be one of the important 

nutrients by which the ovarian activity is 

modulated (Downing et al., 1995a, b and 

Scaramuzzi and Martin, 2008). In the present 

study, most of biochemical parameters were 

not influenced by nutritional supplementation, 

but serum glucose and urea concentrations 

were positively affected by nutritional 

treatment.  Does that received nutritional 

supplementation had higher (P<0.001) serum 

concentration of glucose, an evidence of 

induced positive energy balance, which in turn 

evidently correlated with increased number of 

ovulatory follicles and ovulation rate (P<0.05, 

Table 2 and 3). Similarly, flushing for short-

term increased serum insulin concentrations 

which reached to significant value on day 4 of 

nutritional treatment (Fig. 2A). Several studies 

revealed that the initial rise in glucose causes 

an immediate increase in insulin 

concentrations (Muñoz-Gutiérrez et al., 2002, 

2004) resulting in increased cellular uptake of 

glucose by follicles using the insulin-

dependent glucose transporter 4 (GLUT4) 

pathway (Scaramuzzi et al., 2010). The rises in 

circulating concentrations of glucose and 

insulin correlated positively with the follicular 

development and ovulation rate (Viñoles et al., 

2005).  Additionally, insulin has several effects 

on follicular cells including: (i) enhancement 

of glucose and amino acid metabolism; (ii) 

stimulation of cell proliferation and growth; 

(iii) stimulation and inhibition of follicular 

steroid secretion; and (iv) modulation of 

gonadotropin receptor functions (Allen et al., 

1981; Savio et al., 1981 and Downing et al., 

1999).  However, IGF-I is suspected to be one 

of nutritionally metabolic signals that mediate 
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the effect of short-term flushing on 

reproduction (Scaramuzzi et al., 2006), no 

effect of nutritional supplementation on serum 

IGF-I levels was observed in the present study 

(Fig. 2A).  Collectively, the findings of the 

present and previous studies may support the 

role of insulin-glucose system, and the role of 

glucose uptake by ovarian cells, as one of 

proposed systems that mediate the effect of 

short-term nutritional supplementation.   

 Data presented in Fig. 1F, indicate that 

short-term flushing increased significantly the 

mean serum concentration of urea, which may 

be attributed to the excessive amount of given 

protein and the high degradability of lupins 

protein (800 g/ kg or more; Dixon and 

Hosking, 1992). Similarly, it had been reported 

that feeding whole lupin grain lead to 

excessive ammonia production in sheep (van 

Barneveld, 1999).  However, Rooke et al. 

(2004) demonstrated that dietary excesses of 

rumen degradable protein given in discrete 

feeds lead to elevated concentrations of 

ammonia in follicular fluid and associated with 

the adverse effect on the oocyte is likely to 

involve inhibition of growth and metabolism of 

the oocyte-supporting granulosa cell. 

Moreover, high urea concentration results in 

sub-optimal early luteal progesterone 

concentrations in lactating cows (Butler, 

2001). Additionally, Alves et al. (2011) 

reported that, in goat, high urea concentration 

(2.24%) supplemented-diet resulted in 

reduction in the plasma progesterone 

concentration on day 15 after estrus. In the 

present study, however, number of ovulatory 

follicles and ovulation rate did not correlate 

with urea concentrations, a negative correlation 

(r= -0.5; P= 0.06) between serum urea 

concentrations and progesterone concentration 

during the subsequent luteal phase was 

observed (Table 3).  Moreover, percentage of 

females with functional corpus luteum 

(P4>1ng/ml) was lower in lupin- fed does (50% 

vs. 87.5%). Thus, increased serum urea 

concentrations during pre-ovulatory period 

may have negative impacts on serum 

progesterone concentration, which in turn may 

negatively affect the embryonic survival. 

Collectively, energy-protein diets (as lupin) 

may be unsuitable to obtain the final goal from 

flushing, increasing litter size, due to the 

negative effects of high serum urea 

concentration on serum progesterone 

concentrations during  the early luteal phase. 

 

CONCLUSION 

 

 Results of the present study clearly support 

the positive impacts of the short-term flushing 

during pre-ovulatory period on ovarian activity 

reflecting on increasing ovulation rate, which 

may be mediated by insulin-glucose system as 

a nutritionally metabolic signal. On the other 

hand, elevation of undesirable metabolites as 

urea (when high protein diets are used) may 

impair the final goal of flushing due to the 

negative effects on corpus luteum function. 

 Further studies are needed on field scale 

using different diet sources (energetic diet, 

protein diet, energy-protein diet) to achieve the 

optimal diet formula that can enhance ovarian 

activity without negative effects on subsequent 

reproductive events.  
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Table 1.  Chemical analysis of concentrated mixture, lupin grain and wheat straw on dry matter 

basis 

Contents (%)
1
 Concentrated mixture Lupin grain Wheat straw 

DM
2
 89.67 90.38 89.50 

Crude protein  14.33 30.67 4.32 

EE
2
 5.26 10.76 2.14 

NFE
2
 60.20 36.13 38.30 

 Crude fibers 11.74 17.90 42.10 

Ash 8.46 4.45 13.14 

Gross energy (M cal/ kg) 4.27 4.98 0.60 
1
Values are the average of two samples calculated on the dry matter bases. 

2
 DM: dry matter; EE: ether extract; NFE: nitrogen free extracts (soluble carbohydrate). 

 

Table 2.  Effect (Mean±SE) of short-term flushing (F-group, n=8) during pre-ovulatory period 

compared with control (C-group, n=8) on sexual and ovarian activity and serum progesterone 

concentration (ng/ml) during subsequent luteal phase (day eight) of Damascus female goats 

(means± SE) 

Parameter  
Treatment 

          C-group                                 F-group 

Onset of estrus (h) 
1
 40±6.69 34±2.00 

Estrus duration (h) 
1
 26±4.82 30±2.68 

Total no. of follicles/doe 
2
 4.29±0.68 5.14±0.83 

Follicular distribution 
2
   

      No.of small follicles(2-3mm) 1.00±0.38 1.66±0.67 

      No.of medium follicles(>3-<5mm) 1.40±0.53 1.00±0.52 

      No.of ovulatory follicles(≥5 mm) 1.86±0.14
b
 2.42±0.20 

a
 

Ovulation rate
3 
 1.71±0.29

b
 2.57±0.20

a
 

P4 concentration (ng/ml) on day eight 
3
  1.95±0.44 1.23±0.32 

Percentage of females with  functional CL
4
 

87.50 

(7/8) 

50.00 

(4/8) 
1 Onset of estrus was estimated as the time interval between CIDR removal and the first detected estrus. Estrus 

duration was estimated as the time interval between the first and last appearance of estrous signs. 
2 Follicles number and their sizes were recorded 24h after CIDR removal. 
3 Ovulation rate was estimated as mean number of detected corpora lutea on day 8 of subsequent luteal phase / doe. 
4 Percentage of females with functional corpus luteum (P4>1ng/ml) was estimated according to serum progesterone 

concentration on day8 of subsequent luteal phase. 
a,b Means with different superscripts within row differ at P<0.05. 
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Table 3. Correlation coefficients and associated probabilities (in parentheses) between serum concentrations 

of glucose (mg/dl), urea (mg/dl) and insulin (µlU/ml) and ovarian activity including total number of follicles, 

number of small (2-3mm), medium (>3-<5mm) and large (ovulatory,≥5mm) follicles during follicular phase, 

ovulation rate and serum progesterone concentration (ng/ml) during subsequent luteal phase 

1Number of observations used for correlation coefficient estimation was 16. 
2 The average values of serum glucose, urea and insulin concentrations on days 2, 4 and 6 were used for correlation 

coefficient estimation.  *(P<0.05) 
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Figure 1. Effect of short-term flushing (F-group, dashed line, n=8) during pre-ovulatory period compared 

with control (C-group, solid line, n=8) on mean serum concentrations (±SE) of glucose(mg/dl, A),cholesterol 

(mg/dl, B), total protein (g/dl, C), albumin (g/dl, D), globulin (g/dl, E), and urea (mg/dl, F) in Damascus 

female goats.  
*(P<0.001)  

 

Ovarian activity 
1
 

Metabolites
 1,2

 

Glucose Urea Insulin 

Total no. of follicles 0.08 (0.79) 0.24 (0.42) -0.40 (0.17) 

No. of small follicles -0.14 (0.64) 0.20 (0.50) -.053 (0.06) 

No. of medium follicles 0.05 (0.86) -0.03 (0.92) 0.15 (0.61) 

No. of ovulatory follicles 0.58
*
 (0.04) 0.52 (0.07) 0.17 (0.50) 

Ovulation rate  0.55
*
 (0.04) 0.418 (0.14) 0.19 (0.50) 

Serum P4 conc.(ng/ml) -0.06 (0.84) - 0.50 (0.06) 0.01 (0.97) 
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Figure 2. Effect of short-term flushing (F-group, dashed line) during pre-ovulatory period 

compared with control (C-group, solid line) on mean serum concentrations (±SE) of insulin 

(µlU/ml, A, n=8) and IGF-I (ng/ml, B, n=4) in Damascus female goats.  
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 أثناء فتزة ها قبل التبويض على  هعشسة بحبوب التزهسيقت ستخدام علإع الغذائي لودة قصيزة بتأثيز الدف

 الواعش الدهشقيالنشاط الوبيضي وبعض هكوناث السيزم لإناث 

 
 نسزين هحود هاشن

 
 ، كليت الشراعت، جاهعت الأسكندريت، هصزنتاج الحيوانيلإقسن ا

 

أثُاء فرزج يا قثم يؼشسج تحثٕب انرزيض ى ذأثٛز انذفغ انغذائٙ نًذج قصٛزج تاطرخذاو ػهٛقح صًًد ْذِ انذراطح تغزض ذقٛٛ  

يٍ اَاز انًاػش انذيشقٙ 61ذى ذُظٛى انشٛاع نؼذد . لإَاز انًاػش انذيشقٙػهٗ انُشاغ انًثٛعٙ ٔ تؼط يكَٕاخ انظٛزو انرثٕٚط 

يم/ رأص( ػُذ إسانح , 5رح أٚاو ٔ انحقٍ فٙ انؼعم تانثزٔطراجلاَذٍٚ )( نًذج طCIDRانثانغح تاطرخذاو انجٓاس انًحزر نهثزٔجظرزٌٔ )

CIDR 0 كًا ذى ذقظٛى انحٕٛاَاخ تانرظأ٘ نًجًٕػراٌ ٔفقا نهرغذٚح انًقذيح، انًجًٕػح انعاتطح ٔ انرٙ غذٚد ػهٗ انؼهٛقح انحافظح

طرًزخ انًؼايهح نًذج طرح أٚاو، يغ تذاٚح إ. يٍ انرزيض جى/رأص/ٕٚو 500افظح ٔ ٔانًجًٕػح انًغذاج ٔ انرٙ ذى ذغذٚرٓا ػهٗ انؼهٛقح انح

أٔظحد انُرائج سٚادج يؼذلاخ انرثٕٚط يؼُٕٚا نلإَاز انًغذاج يقارَح تانًجًٕػح انعاتطح كذنك نٕحظ  .ٔحرٗ إسانرّ CIDRٔظغ 

كًا أدخ . تانًجًٕػح انعاتطحانٕٛرٚا تظٛزو انذو فٙ انًجًٕػح انًغذاج يقارَح  ٔسٚادج يؼُٕٚح فٙ ذزكٛش كلا يٍ انجهٕكٕس ٔجٕد

الأَظٕنٍٛ تظٛزو انذو خلال انٕٛو انثاَٙ ٔٔصم لأػهٗ ذزكٛش يؼُٕ٘ فٙ انٕٛو انزاتغ يٍ تذء  ْزيٌٕ انًؼايهح انغذائٛح لارذفاع ذزكٛشاخ

نجهٕكٕس فٙ انظٛزو ٔكلا كًا نٕحظ ارذثاغ يٕجة تٍٛ يظرٕٖ ا  .انًؼايهح، تًُٛا نى ٚرأثز ذزكٛش ػايم انًُٕ انًشاتّ نلأَظٕنٍٛ تانًؼايهح

ػهٗ انُقٛط نٕحظ ارذثاغ طانة ياتٍٛ ذزكٛش انٕٛرٚا فٙ انظٛزو  .يٍ يرٕطػ ػذد انحٕٚصلاخ انُاظجح ٔ كذنك يؼذلاخ انرثٕٚط

انذفغ انغذائٙ نًذج قصٛزج ًٚكٍ  فإٌ ٔفقا نهُرائج انًرحصم ػهٛٓا. ٔيظرٕٖ انثزٔجظرزٌٔ فٙ انظٛزو خلال غٕر انجظى الأصفز انرانٙ

 تًُٛا ،ٌ ٚحظٍ يؼذلاخ انرثٕٚط لإَاز انًاػش انذيشقٙ َرٛجح نرحظٍ يظرٕٚاخ انجهٕكٕس ٔالأَظٕنٍٛ خلال يزحهح ياقثم انرثٕٚطأ

زو خلال غٕر انجظى انرزكٛشاخ انؼانٛح يٍ انٕٛرٚا خلال يزحهح ياقثم انرثٕٚط ذًٛم نلارذثاغ طهثٛا تًظرٕٖ انثزٔجظرزٌٔ فٙ انظٛ

 ٗ. الأصفز انران


