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ABSTRACT 

Ten non-pregnant and ten pregnant buffaloes were used in the present study and were milked 
twice daily (7 a.m. and 3 p.m.) whereas milk samples (15 ml) were collected at the morning every 4 
days throughout the period from May 2007 to July 2007. At the same time blood samples (10 ml) were 
collected from every buffaloe by puncture of the jugural vein into evacuated tubes. Blood and milk 
samples were placed immediately on ice and arrived at the laboratory immediately after collection. 
Blood and milk tubes were centrifuged at 1500 for 15 min in a centrifuge for serum and fat less milk 
separation. Serum and milk samples were frozen at -25 C and later analyzed for progesterone by a 
solid-phase radioimmunoassay. Progesterone concentrations in the first 2 samples were used to 
determine whether buffaloes were cycling or not. Buffaloes with serum progesterone ≥1.0 ng/ml in at 
least one of the two samples were considered cycling, and those with both serum samples containing 
≤1.0 ng/ml were considered as anovulatory /anestrous. Regression of the corpus lutum was considered 
if serum progesterone was 1.0 ng/ml. Buffaloes with serum progesterone >1.0 ng/ml in at least one of 
the two samples considered pregnant. The data were statistically analyzed 

  The data revealed that pregnant buffaloes had higher (P< 0.01) mean values of serum P4 and 
milk P4 than non-pregnant buffaloes. At the same time, milk P4 profile was higher (P< 0.01) than 
serum P4 and the ratio between milk P4 and serum P4 in both pregnant and non-pregnant buffaloes. 
However, milk P4  was  2.4 times higher  than  that  of  serum P4 in pregnant buffaloes ; while milk 
P4  was  2.9 times higher  than  that  of  serum P4 in non-pregnant buffaloes. Total daily milk yield 
had higher (P< 0.01) mean values than both morning and after milk yield. Morning milk yield had 
higher (P< 0.01) mean values than after milk yield. Step-wise regression analysis show that both 
serum P4 and milk P4 profiles depended on each other. Either serum P4 or milk P4 profiles can be 
accurately used for pregnancy detection in buffaloes. In addition, the  close  correlation  between  
progesterone  concentrations  in milk  and  blood  plasma  suggests  that  it  may  be useful  to  
measure milk  progesterone  in  clinical cases  of  reproductive  abnormalities  in  buffalo. 

 

INTRODUCTION 

The water buffalo is the cornerstone of the livestock production-based agro-economy 

in many developing countries
(1)

. Buffaloes are the main source of good quality meat and milk 

in Egypt and some other developing countries, despite this species is mostly reared under 

harsh socioeconomic conditions and shows low productive and reproductive potentials
(2)

. 

There are 74 breeds of buffaloes in the world. There are two sub species of 

Bubalus bubalus: the riverine and the swamp buffalo. Riverine and swamp buffalo 

possess different numbers of chromosomes (2n=50 and 48, respectively). Riverine 

buffaloes are predominantly found in the Indian subcontinent, Mediterranean region of 

Europe and Africa, South America and Caribbean, where they are mainly used for milk 

production. In contrast, the predominant sub species in south Asia and China is the 
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Swamp buffalo, which is typically smaller and is mainly used for draft power and 

meat production. Owing to large differences in reproductive physiology, ability for 

milk production and management between riverine and swamp buffaloes, this 

review will consider only riverine buffaloes, also called dairy buffaloes. 

While in dairy buffaloes problems like prolonged luteal activity (1% to 11% 

of animals) and ovarian cysts (3% to 5% of animals) have little impact on fertility, 

reproductive efficiency is mainly impaired by the late maturity of females, poor es-

trus expression, long intercalving intervals and the presence of a low breeding 

season
(3-5)

. Additionally, owing to poor estrus detection
(5-6)

 , highly variable duration of 

estrus about 4 to 64 h
(7)

 and difficulty in predicting the time of ovulation, artificial in-

semination (AI) in buffaloes is not widely used, thus impairing genetic progress. 

However, in recent years, protocols have been developed that allow to control 

precisely the time of ovulation and thus eliminate the need for estrus detection before 

artificial insemination. A good understanding of the hormonal regulation of the 

estrous cycle and follicular dynamics is required for a successful use of 

synchronization protocols.  

The corpus luteum (CL) is a transient ovarian endocrine structure that plays a pivotal 

role in the control of reproduction in mammals
(8-10)

. Progesterone is a steroid hormone, the 

first biologically active compound in the steroid biosynthesis pathway.  Its concentration in an 

animal’s body reflects the stage of the reproductive cycle, pregnancy and ovarian disorders. 

Radioimmunoassay (RIA) was developed to measure progesterone in milk, and the ability to 

collect a milk sample rather than a blood sample made it possible to monitor the ovarian 

activity of dairy animals using milk progesterone RIA
(11)

.  Milk is preferred over plasma for 

progesterone assay under field conditions because collection of blood samples from dairy 

animals is more invasive and disliked by farmers while in milk sampling, no problem of this 

nature is faced.  Lamming and Darwash
(12)

 concluded that milk progesterone monitoring 

offers an objective and accurate method for assessing typical and atypical ovarian function in 

postpartum cows.  In buffaloes, progesterone profiles have been studied in postpartum 

periods
(13-15)

. Following the first postpartum ovulation, plasma progesterone levels were found 

to increase and remain above 0.7 ng/ml for about 10 days; then, they declined to below 0.25 

ng/ml at the next estrus. Progesterone assay was successfully used in estrus detection
(16)

 and 

in the assessment of ovarian status
(17)

 in Nili-Ravi buffaloes. Usmani  et al.
(18)

 found that 86% 

of Nili-Ravi water buffaloes showed at least 1 short luteal phase (8 to 13 days) before the first 

estrus.  It was reported
(19)

 that in buffalo heifers, plasma progesterone concentrations were 

significantly affected by the season and weaning, and varied significantly between the puberty 

and neonatal periods.   

The milk progesterone level is a good marker to determine the functional status of the 

corpus luteum and ovarian activity in all farm animals. Monitoring milk progesterone 

concentrations gives practical results to improve reproductive functions and may also detect 

reproductive disorders such as lack of cyclicity (anoestrus), silent heat, cystic ovarian disease, 

persistent corpora lutea and irregular cycles
(20-23)

. A number of studies have shown that the 

progesterone level could give reliable results for detecting oestrus time
(24-26)

 and for the early 

estimation of pregnancy in dairy cows and buffaloes
(22, 27)

. The accuracy of the milk 
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progesterone test was reported to be 75.0% for early pregnancy diagnoses and 100.0% for 

non-pregnancy estimation on Day 22 of gestation
(22, 24)

. 

Heap et al.
(28)

 were the first to suggest a milk progesterone test for diagnosis of 

pregnancy and infertility.  Pregnancy status can be determined on days 22-24 after 

breeding by assay of the steroid hormone progesterone.  Progesterone is produced and 

released into the blood and milk by the  corpus luteum.  Progesterone is present at 

varying levels during the reproductive cycle and pregnancy, and is commonly referred 

to as the hormone of pregnancy.  The level of progesterone is low (< 1 nmol/l) during 

oestrus and begins to rise after ovulation as the corpus luteum develops.  When a cow 

is not inseminated or fails to conceive following breeding, the corpus luteum begins to 

degenerate (due to prostaglandin release from the uterus) on approximately day 17 of 

the cycle.  Furthermore, progesterone level declines to minimal concentration (<1 

nmol/l) on days 21 through 24 as the cow returns to oestrus.  On the other hand, when 

a cow is inseminated and conceives, the corpus luteum is maintained. The cow does 

not return to oestrus and progesterone concentration in blood and milk remains 

elevated during pregnancy (>3.5 nmol/l) until just prior to calving.  The concentration 

of progesterone in blood is highly correlated (r
2
 =0.8) with the concentration in 

milk
(29)

.  Thus analysing cows’ milk provides an accurate measurement of the level of 

circulating progesterone.  Collecting milk samples is non-invasive, easy and practical 

compared to taking blood samples. Accurate determination of which cows are 

pregnant and, more importantly, which cows are not pregnant is an essential part of 

good reproductive management.  The non-pregnancy test based on measuring milk 

progesterone values allows the identification of cows that are not pregnant as early as 

24 days post insemination. Reducing the interval from calving to conception, by 

identifying the non-pregnant cows as early as 24 days post insemination, will help to 

reduce the calving interval.  Dairy cattle calving at 12-13 months interval have a 

better reproductive performance in terms of the number of calves produced per cow 

and total milk production during their lifetime
(30)

. Historically, pregnancy in cattle has 

been determined by palpation via rectum.  The main disadvantage of this method is 

that it requires a longer waiting period (about 90 days in our local context) after 

insemination.  However, the milk progesterone test provides the opportunity to 

determine the status of bred cows 24 days post insemination. 

The main function of the corpus luteum (CL) is production of progesterone (P4). 

Adequate luteal function to secrete P4 is crucial for determining the physiological 

duration of the oestrous cycle and for achieving a successful pregnancy. The bovine CL 

grows very fast and regresses within a few days at luteolysis. Mechanisms controlling 

development and secretory function of the bovine CL may involve many factors that are 

produced both within and outside the CL. Some of these regulators seem to be 

prostaglandins (PGs), oxytocin, growth and adrenergic factors. Moreover, there is 

evidence that P4 acts within the CL as an autocrine or paracrine regulator. Each of 

these factors may act on the CL independently or may modify the actions of 

others. Although uterine PGF2a is known to be a principal luteolytic factor, its direct action 

on the CL is mediated by local factors: cytokines, endothelin-1, nitric oxide. The 
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changes in ovarian blood flow have also been suggested to have some role in regulation 

of CL development, maintenance and regression
(31)

. 

However, the domestic buffalo is an indispensable livestock resource to millions of 

smallholder farmers in developing countries. Although its reproductive biology is basically 

similar to that of cattle, there are important differences and unique characteristics that 

need to be considered in order to  apply modern reproductive technologies to 

improve its productivity. Under most smallholder production systems, the reproductive 

efficiency of buffalo is compromised by factors related to climate, management, 

nutrition and diseases. When managed and fed properly, buffalo can have good fertility and 

provide milk, calves and draught power over a long productive life. The basic 

technical problems associated with artificial insemination in buffalo were largely overcome 

two decades ago, but the technology has not had the expected impact in some 

developing countries, because largely of infrastructural and logistic problems. 

Approaches involving the use of hormones for treating anoestrus and for synchronizing 

oestrus have had varying rates of success, depending on the protocols used and the 

incidence of underlying problems that cause infertility. Embryo technologies such as 

multiple ovulation embryo t rans fe r ,  in  v i t ro embryo produc t ion ,  cryopreservation 

and cloning are being intensively studied but have had far lower success rates than in cattle. 

Improving the productivity of buffalo requires an understanding of their potential and 

limitations under each farming system, development of simple intervention 

strategies to ameliorate deficiencies in management, nutrition and healthcare, followed by 

judicious application of reproductive technologies that are sustainable with the resources 

available to buffalo farmers
(32)

.  

The present study was conducted to determine serum and milk progesterone profiles 

under various reproductive states in dairy buffaloes under field conditions. 

MATERIALS AND METHODS 

Ten non-pregnant and ten pregnant buffaloes displaying no signs of clinical illness were used 

in the present study and were milked twice daily (7 a.m. and 3 p.m.) whereas milk samples (15 ml) 

were collected at the morning every 4 days throughout the period from May 2007 to July 2007. At the 

same time blood samples (10 ml) were collected from every buffaloe by puncture of the jugural vein 

into evacuated tubes. Blood and milk samples were placed immediately on ice and arrived at the 

laboratory immediately after collection. Blood and milk tubes were centrifuged at 1500g for 15 min in 

a centrifuge for serum and fat less milk separation. Serum and milk samples were frozen at -25C and 

later analyzed for progesterone by a solid-phase radioimmunoassay
(33)

 using a commercial kit (Coat-

A-Count, Diagnostic Products Corporation, Los Angeles, CA). The assay sensitivity was 0.10 ng/ml 

and the intra- and interassay CV were 6.9 and 10.1%, respectively. Progesterone concentrations in the 

first 2 samples were used to determine whether buffaloes were cycling or not. Buffaloes with serum 

progesterone ≥1.0 ng/ml in at least one of the two samples were considered cycling, and those with 

both serum samples containing ≤1.0 ng/ml were considered as anovulatory/anestrous. Regression of 

the corpus lutum was considered if serum progesterone was ≤1.0 ng/ml. Buffaloes with serum 

progesterone >1.0 ng/ml in at least one of the two samples considered pregnant. The data were 

statistically analyzed according to SAS
(34)

. 
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RESUITS AND DISCUSSION 
Ahmed

(35)
 showed that over 1 year, a total of 375 buffalo-cows (141 living and 234 

slaughtered) were investigated for ovarian activity at veterinary clinics, small holder private farms and 

abattoirs nearby Cairo. Results indicated that 41.13% of living and 49.15% of slaughtered Egyptian 

buffalo-cows suffered from ovarian inactivity. Progesterone level was lower in blood plasma of 

buffaloe-cows with inactive ovaries (P<0.01) compared to normal cyclic animals.  

Table (1): Length of estrous cycle in Egyptian Buffaloes. 

Item Cyclic (number =23) Inactive 

ovary 

Presis. 

corpus 

luteum 

Short 

estrous 

cycle
(1) 

Normal 

estrous 

cycle
(2) 

Long 

estrous 

cycle
(3) 

Total 

cyclic 

Total number 5 15 3 23 2 2 

% of total umber 18.5 55.6 11.1 85.2 7.4 7.4 

% of cyclic 21.7 65.2 13.1 100.0   
(1) < 18 days 

(2) 18 -24 days 

(3) > 24 days 

 However, Table (1) revealed that 85.2% of used buffaloes are cyclic while 7.4% had 

inactive ovary and 7.4 % had a persist corpus luteum. Among the cyclic buffaloes: 18.5% had short 

estrous cycle (< 18 days), 55.6% had normal estrous cycle (18 – 24 days) and 11.1% had long cycle 

(<  24 days). However, 60% of buffaloes conceived at the 1st increase in blood progesterone 

concentration, 18% had a short (<10 days) ovarian cycle before conception, 13% had a normal cycle 

(18-24 days) and 90% had a long cycle (>24 days), meanwhile in goats conceived at the 1st increase in 

blood progesterone concentration, 35% had a short (<18 days) ovarian cycle before conception, 21% 

had a long (>24 days) cycle and 14% had a normal (18-24 days) cycle
(36)

. Ahmed
(35)

 showed that over 

1 year, a total of 375 buffalo-cows (141 living and 234 slaughtered) were investigated for ovarian 

activity at veterinary clinics, small holder private farms and abattoirs nearby Cairo. Results indicated 

that 41.13% of living and 49.15% of slaughtered Egyptian buffalo-cows suffered from ovarian 

inactivity. Progesterone level was lower in blood plasma of buffaloe-cows with inactive ovaries 

(P<0.01) compared to normal cyclic animals. However, reproductive   problems  are  the main 

problems that determine productivity  in buffaloes and cause great economic losses. Ovarian inactivity 

is the main reproductive disorders facing buffalo  production, especially in animals kept in small 

holder farms and exposed to a lot of stressful conditions such  as parasitism, malnutrition, bad hygiene 

and pollution
(37-39)

. It had been found that estrous cycles can be detected using either serum P4 or milk 

P4 profiles. 

Table (2) revealed that different reproductive cases had different (P > 0.01) mean values of 

serum P4 profile, milk P4 profile and the ratio of milk P4 profile / serum P4 profile. The pregnant 

buffaloes had the highest mean values of serum P4 followed by groups of: persistent corpus luteum, 

normal estrous cycle, short estrous cycle, long estrous cycle, and inactive ovary. The differences 

between persistent Corpus Leutum and all of short estrous cycle, long estrus cycle and inactive ovary 

are significant (P > 0.01). The group of persistent Corpus luteum had the highest mean values of milk 

P4 followed by groups of: pregnant buffaloes, normal estrous cycle, short estrous cycle, long estrous 

cycle, and inactive ovary. The differences between pregnant buffaloes and all of short estrous cycle, 
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long estrus cycle and inactive ovary are significant (P > 0.01). The group of short estrous cycle had the 

highest mean values of the ratio of milk P4 profile / serum P4 profile followed by groups of: normal 

estrous cycle, persistent corpus luteum, pregnant, inactive ovary and long estrous cycle. The 

differences between short estrous cycle and both of long estrus cycle and inactive ovary are significant 

(P > 0.01). 

Table (2): Serum and milk progesterone profiles in different reproductive cases of Egyptian buffaloes. 

Reproductive case Serum P4 Profile 

(Mean + S.D.)
** 

Milk P4 Profile 

(Mean + S.D.)
** 

Milk P4/Serum P4 

(Mean + S.D.)
** 

Short estrous cycle 2.098 + 2.265
AD 

  5.720 + 5.543
ABD 

5.067 + 5.213
A 

Normal estrous cycle 2.836 + 2.312
C 

  7.282 + 5.523
C 

3.579 + 5.016
B 

Long estrous cycle 0.862 + 1.914
ABE 

  2.022 + 4.319
ABCE 

0.765 + 1.591
AF 

Inactive ovary 0.378 + 0.834
ABCF 

  0.643 + 1.852
ABCDF 

1.650 + 1.201
AE 

Persist corpus luteum 4.728 + 1.476
B 

11.700 + 3.420
A 

2.589 + 0.632
C 

Pregnant  4.816 + 1.301
A 

11.257 + 3.439
B 

2.406 + 0.722
D 

** P > 0.01 

Mean value with the same large superscript are significantly (P > 0.01).  

Fig. (1), (2) and (3) showed serum P4 profile, milk P4 profile and milk P4 profile / serum P4 

profile in different reproductive cycle (short estrous cycle, normal estrous cycle, long estrous cycle, 

inactive ovary and persistent Corpus Luteum). 

 Qureshi et al.
(40)

 pointed out that milk progesterone level reached the lowest levels on the day 

of estrus (0.10 ng/ml), reached it's peak on day 7 and started declining on day 17 of estrus. However, 

in the anoestrus period, silent ovulations were also noted, as reflected by increasing milk progesterone 

level without estrus signs. In pregnant buffaloes, milk progesterone level remained >1 ng/ml. Results 

of the study showed that the low postpartum reproductive performance in buffaloes during low 

breeding seasons (LBS, February to July) was primarily due to inadequate functioning of the corpus 

luteum in secreting optimum concentrations of progesterone. The higher incidence of silent estrus 

during LBS indicated improved management for the detection of estrus. 
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Table (3): Milk production in different reproductive cases of Egyptian buffaloes. 

Reproductive case Daily Milk 

(Mean + S.D.)
** 

Morning Milk 

(Mean + S.D.)
** 

After noon Milk 

(Mean + S.D.)
**

 

Short estrous cycle 7.795 + 4.949
B 

5.554 + 3.018
B 

2.241 + 1.941
B 

Normal estrous cycle 6.231 + 3.772
E 

4.632 + 2.244
E 

1.599 + 1.564
E 

Long estrous cycle 1.548 + 2.876
ABCF 

1.165 + 2.095
ABCDEF 

0.383 + 0.851
ABF 

Inactive ovary 6.956 + 2.028
C 

5.071 + 1.091
C 

1.885 + 1.062
C 

Persistent corpus luteum 10.545 + 1.313
A 

7.251 + 0.838
A 

3.451 + 0.909
A 

Pregnant Buffaloes 6.745 + 4.194
D 

5.035 + 2.521
D 

1.710 + 1.728
D 

** P > 0.01 

  *  P > 0.05 

Mean values with the same large superscript are significantly (P > 0.01),  

while mean values with the same small superscript are significantly (P > 0.05). 

Table (3) revealed that different reproductive cases had different (P > 0.01) mean values of 

daily milk yield, morning milk yield and after noon milk yield. Group had the persistent Corpus 

Leutum had the highest mean values of daily milk yield, morning milk yield and after noon milk yield 

followed by groups of: short estrous cycle, inactive ovary, pregnant buffaloes, normal estrous cycle 
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and long estrous cycle. The differences between all of daily milk yield, morning milk yield and after 

noon milk yield of long estrus cycle  group and  group of long estrous cycle are significant (P > 0.01).  

Fig. (4), (5) and (6) showed daily milk yield, morning milk yield and after noon milk yield in 

different reproductive cycle (short estrous cycle, normal estrous cycle, long estrous cycle, inactive 

ovary and persistent Corpus Luteum). 

 

 

 

Buffalo is the major source of milk production contributing 12.1% in World, 16.4% in China, 

38.0% in Asia, 50.8% in Egypt, 55.0% in India, 65.2% in Nepal and 66.6% in Pakistan's total milk 
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production
(41)

. Buffaloes, because of their higher milk fat content than cattle, are extensively reared in 

Egypt on small scale for family consumption of milk, with the surplus milk being sold to compensate 

the family budget. However, during recent years, rearing of buffalo as a commercial dairy animal on 

larger scale has been popularized in Egypt and the number of commercial dairy farms has shown a 

tremendous increase. 

Pregnancy has been shown to cause a drain of nutrients from the main pool of the body, sparing 

little for the other functions of the body. The growing fetus on one hand, procures more nutrients for 

its development
(42)

. And on the other, its presence in the body of a lactating animal puts further stress 

in form of hormonal changes
(43)

, expanding space requirements. Resultantly, the lactation synthesis 

and reproductive physiology are likely to be affected adversely. These two parameters carry 

significant economic importance and lead to depression of the associated economic traits in dairy 

animals. In above studies the effects of pregnancy on milk production have been investigated on the 

basis of data from dairy cows. This information can not be applied exactly to dairy buffaloes due to 

the difference in species, climate and socio-economic conditions of the farmers. In addition, other 

economic traits indicating the productivity of dairy animals, as affected by pregnancy, need to be 

documented in buffaloes. 

Pregnancy has been reported to have a negative effect on milk yield of dairy cows due to 

hormonal changes, causing regression of the mammary gland
(43)

, and nutrient requirements of the fetus 

reduce the available nutrients for milk production
(42)

. The effect of pregnancy is small at the beginning 

of gestation and becomes greater at later stages of gestation when growth and nutrient requirements of 

the conceptus are increased. 
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  انعالقت بيه طول دورة انشيق و كم مه مستوى هرمون انبروجستيرون و إوتاج انهبهانعالقت بيه طول دورة انشيق و كم مه مستوى هرمون انبروجستيرون و إوتاج انهبه

** ، حسه أبوانعال** ، حسه انرجالتٌ** ، خاند توفيق عثمان* ، حسه أحمد مصطفي فرغهٌ* أحمد عصاو فكرً

 .ع.و. انقبْشة ، س13759يشكض انبحٕد انُٕٔٚت ، ْٛئت انطبقت انزسٚت ، انكٕد انبشٚذ٘   *

.  ع.و.يشكض انبحٕد انضساػٛت ، ٔصاسة انضساػت ، انذقٗ ، صٛضِ ، س** 

 

نقذ حى إسخخذاو ػشش صبيٕسبث غٛش حٕايم ٔ ػشش صبيٕسبث حٕايم فٗ انذساسّ انحبنٛت حٛذ حى حهب ْزِ انضبيٕسبث 

يٍ انحهٛب انصببحٙ كم أسبؼت  ( يههٙ نخش15)حٛذ حى أحز ػُٛبث يٍ انحهٛب  ( ٚؼذ انظٓش3 صٛبحب ٔ 7انسبػت )يشحٍٛ ٕٚيٛب 

كم يٍ ػٛخبٌ . فٙ ٕٚو أخز ػُٛبث انحهٛب حى أخز ػُٛبث دو يٍ انضبيٕسبث. 2007أٚبيخالل انفخشة يٍ شٓش يبٕٚ حخٗ شٓش ٕٚنٕٛ 

ٔ حفظٓب   (بؼذ انفصم ٚبنطشد انًشكض٘)انحبٚب ٔ انذو حى حفظٓب ببنزهش حخٗ حى انحصٕل ػهٗ سٛشو انذو ٔ انحهٛب انخبنٗ يٍ انذٍْ 

ٔ يٍ حقذٚش يسخٕٖ ْشيٌٕ . ببنخضًٛذ حخٗ حى حقذٚش يسخٕٖ ْشيٌٕ انبشٔصٛسخٛشٌٔ بٓب ببسخخذاو انخقذٚش انًُبػٙ األشؼبػٙ

حؼخبش انضبيٕست يُخظًت انشبق إرا كبٌ )انبشٔصٛسخٛشٌٔ فٙ أٔل ػُٛخٍٛ نخحذٚذ يذٖ أَخظبو دٔسة انشبق ػُذ انضبيٕسبث يٍ ػذيّ 

يسخٕٖ ْشيٌٕ انبشٔصٛسخٛشٌٔ أقم أٔ ٚسبٔ٘ ٔاحذ َبَٕ صشاو بًُٛب حؼخبش انحبيٕست حبيم إرا صاد يسخٕٖ انٓشيٕ ٌ ػٍ ٔاحذ َبَٕ 

. نقذ حى ححهٛم انُخبئش أحصبئٛب. (صشاو

كًب .  نقذ أظٓشث انُخبئش أٌ انضبيٕسبث انحٕايم بٓب يسخٕٖ أػهٗ يٍ ْشيٌٕ انبشٔصٛسخٛشٌٔ فٗ كال يٍ انسٛشو ٔ انحهٛب

  فٗ 2.9ٔصذ أٌ يسخٕٖ ْشيٌٕ انبشٔصٛسخٛشٌٔ فٗ انحهٛب أػهٗ يٍ يسخٕٖ  ْشيٌٕ انبشٔصٛسخٛشٌٔ فٗ انسٛشو بًؼبيم ٚسبٔ٘ 

نقذ ربج أٌ كًٛت حهٛب انصببط أكبش يٍ حهٛب بؼذ انظٓش فٙ كهخب انضبيٕسبث انحٕايم ٔ . كهخب انضبيٕسبث انحٕايم ٔ ػٛش انحٕايم

نقذ رٛج أٌ يسخٕٖ ْشيٌٕ انبشٔصٛسخٛشٌٔ فٗ كال يٍ انسٛشو ٔ انحهٛب ٚؼخًذ كم يًُٓب ػهٗ اٜخش ، ٔ ػهّٛ ًٚكٍ . غٛش انحٕايم

كًب ًٚكٍ أسخخذاو يسخٕٖ ْشيٌٕ انبشٔصٛسخٛشٌٔ فٗ انحهٛب فٗ حخبغ انحبالث . أسخخذاو أ٘ يًُٓب فٗ أكخشبف انحًم فٗ انضبيٕط

.انخُبسهٛت نهضبيٕط

 


