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SUMMARY 
 

Thirteen primiparous Egyptian buffaloes (Babalus bubalis) were chosen at their late pregnancy (2 months 
before calving) and were closely monitored throughout the days near the expected date of calving. They calved 
during the period from November until December 2013. The buffalo heifers were divided into three groups 
according to their lactation period (LP). The first group (G1) was those lactated more than (7) months and the 
second group (G2) were those lactated less than (7) months. Whereas, the third group (G3) were those did not 
lactate postcalving. Milk samples (30 ml each) were collected once weekly from each lactating buffalo. Milk 
samples were collected simultaneously at the same day of collecting blood samples at 6:00 am and 6:00 pm. 
Milk samples were kept frozen at (-20◦C) in the present study. The average lactation period (LP) in G1 (225 
day) was higher than that in G2 (175 day). Milk total solids decreased from 17.71% (in early lactation) to 
16.69% (in mid lactation). Also, in G2 it decreased from 16.93% (in early lactation) to 15.11% (in mid 
lactation). Values of milk solids not fat (SNF %) were insignificantly higher in G2 than that in G1. The 
percentage of SNF in early lactation was higher than that in mid and late lactation. The milk fat % was 
significantly (P ≤ 0.01) higher in G1 than that in G2 by 34.22% during the lactation period.  Also, There was 
significant (p ≤ 0.01) increase in milk fat % from early to late lactation in G1 compared to G2. Milk protein % 
was higher in G1 than that in G2 by 6.96 %. Milk lactose percentage was significantly (p ≤ 0.01) higher in G2 
than in G1 by 18.1%. Milk water was significantly (P ≤ 0.01) higher in G2 than that in G1. The blood plasma 
Insulin like growth factor-1 (IGF-1 ng/ml) was significantly and gradually increased starting at precalving to 
postcalving periods. During the precalving period, G1 showed a significant decrease in PRL concentration from 
200.67 ± 3.18 ng/ml at day -30 to 198.16 ± 4.07 ng/ml. at the day of calving. The concentrations of IGF-1 
through the lactation stages (early, mid and late lactation) were significantly steadly increased with the 
advancement of lactation in both groups. The prolactin PRL concentration in G1 was slightly higher in early 
and mid lactation than that in late lactation. In conclusion the level of blood plasma IGF-1 and PRL during the 
last 2 month of gestation give a good indicator to the lactation period and milk yield production. 
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INTRODUCTION 
 

The Buffalo population in Egypt represents 47 % 
of the total population of Bovine (Galal and 
Elbeltagy, 2007). According to FAOSTAT (2013), 
the buffalo population in Egypt has increased from 
3,250,000 heads in 1993 to about 4,200,000 heads in 
2013 and decreased to 3,950,000 heads in 2014. This 
increasing trend might be due to the high demand for 
buffalo products such as milk, cheese and butter. 

Recently, more attention has been focused on 
dairy buffaloes because there are many problems, 
severely, affecting their reproduction and lactation. 
One of this problems that buffalo heifers stopped 
lactating after first calving or lactating for a short 
time and do not complete the lactation season. 
Previous studies found that the percentage of heifers 
that stopped lactating after first calving in 
government farms was more than 40% and so this is 
a national problem of wastage of national wealth of 
Animal Production in Egypt. 

The endocrine system plays a central role in all 
aspects of mammary gland development (Akers, 
2006). During the latter time, estogene either remains 
high or continues to increase and PRL is elevated 

markedly in blood plasma and mammary blood flow 
rates increase. The extent of transfer and 
accumulation of hormones during prepartum in 
alveolar- lumina may have an important effect on the 
onset of lactation (Keller et al., 1977). IGF-I can also 
induce some degree of mammary development in the 
form of TEB development, indicating other 
mechanisms of IGF-I action are likely in addition to 
inhibition of apoptosis (Kleinberg, 1998). Third, 
expression of IGF-I in mammary tissue can be 
elevated by exogenous GH and E2. Last, localized 
administration of IGF-I to the mammary gland of E2-
treated hypophysectomized- ovariectomized ratscan 
stimulate ductal development (Ruan et al., 1992). 

The present work was executed to evaluate the 
milking capacity of Egyptian buffalo heifers in their 
first calving in relation to blood hormones specially 
PRL and IGF-1, during the last month of pregnancy 
(precalving period), at calving day and during the 
lactation period. 

 

MATERIALS AND METHODS 
 

This study was carried out at the Experimental 
station of Animal Production, Faculty of Agriculture, 
Fayoum University, Fayoum, Egypt. The study lasted 
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for 12 months from the beginning of September, 
2013 until the end of Augustm 2014 to cover both 
calving and lactation periods.  

 

Experimental design: 
Thirteen primiparous Egyptian buffaloes 

(Babalusbubalis) were chosen at their late pregnancy 
(2 months before expected calving) and were closely 
monitored throughout the days near the expected day 
of calving. They calved during the period from 
November until December, 2013.  
 Buffaloes were housed in semi-shaded open yards 
and they were maintained under the same managerial 
and environmental conditions. They were fed 
according to N.R.C (2001). The nutrient 
requirements were adjusted according to the buffalo's 
live body weight (BW), pregnancy status, and 
subsequent milk production of each buffalo.  

After calving, buffaloes were hand milked twice a 
day at 6:00 am and 6:00 pm. The experimental work 
lasted until the experimental buffaloes stop their 
lactation. Lactation period was divided into three 
stages early, mid and late according to Metry and 
Mourad (1994). 

The available thirteen buffalo heifers were 
divided into three groups according to their lactation 
period (LP). The first group (G1) was those lactated 
more than (7) months and the second group (G2) 
were those lactated less than (7) months. Whereas, 
the third group (G3) were those that did not lactate 
postcalving. The present work is executed to evaluate 
the milking capacity of the experimental Egyptian 
buffalo heifers in first calving in relation to the 
examined blood hormones (PRL and IGF-1). 
 

 

Table 1. Age (month) and body weight (kg) of the experimental buffaloes at calving 

Animal No Group 
Buffalo cows 

Age (month)  Weight (kg) 
1 

G1 

28 410 
2 34 420 
3 27 350 
4 26 320 
5 35 350 

Average  30 370 
6 

G2 

38 430 
7 34 300 
8 27 300 
9 34 360 
10 26 370 

Average 31.8 352 
11 

G3 

34 330 
12 27 320 
13 26 350 

Average 29 333.33 
 

Experimental procedures: 
Milk sampling and analysis: 

Milk samples (30 ml each) were collected by 
hand milking once weekly from each lactating 
buffalo and milk samples were collected 
simultaneously at the same day of collecting blood 
samples at 6:00 am and 6:00 pm. Milk samples were 
kept frozen at (-20◦C) until the chemical analysis was 
executed. Percentages of milk fat (F %), milk lactose 
(L%), milk protein (P %), milk total solids (TS %), 
milk density, water content %, milk solids not fat 
(SNF %) and milk freezing point (FP) were 
determined by Ekomilk® analyzer (KAM 98-2A 
USA) at the time of collecting the samples. Daily 
milk yield (DMY, Kg), total milk yield (TMY, Kg) 
and lactation period (LP/day) were recorded for each 
buffalo alongside. 

 

Blood sampling and analysis: 
Blood samples were collected two months before 

the expected day of calving (10 ml each) were 
collected. The samples were collected from the 
Jugular vein in heparinized tubes of the thirteen 
fasted buffaloes using 10 cm syringes, The sample 

tube was centrifuged at 3500 rpm for 20 minutes to 
separate clear blood plasma, which was stored at (-
20◦C) until hormones assessments  

During the first month before calving, the 
samples were collected biweekly, whereas during the 
second month the samples were collected weekly. At 
the time, near to the expected day of calving the 
samples were collected three times per week: 7, 5, 
and 2 days prepartum and a sample was obtained on 
the day of calving (0 day). A similar procedure was 
carried out three times during the first week 
postcalving at 2, 5 and 7 days. Consequent samples 
were collected monthly until the beginning of their 
dry period.  
 

Assessment of relevant blood hormones: 
Special commercial kits were used to quantify 

blood plasma according to the procedures outlined by 
the manufactures. These hormones were prolactin 
(PRL) and insulin – like growth factor- 1 (IGF-1). 
These two hormones were determined in all buffalo 
groups (G1, G2 and G3) during pericalving period. 
Whereas during lactation period (PRL and IGF-1) 
were determined in the lactating groups only (G1 and 
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G2). Averages of these hormones in G1 and G2 were 
calculated and considered as the averages of the 
lactating buffalo (LB) versus the averages in G3 as a 
non-lactating buffalo (NLB). Hormone averages of 
all buffalo heifers (G1, G2 and G3) during the 
precalving at calving day and postcalving periods 
were calculated and considered as the overall means 
for these periods. 
 

Prolactin (ng/ml): 
Immunoradiometric assay (IRMA) technique was 

used to quantify blood plasma prolactin (PRL) by 
SHIN MEDICSINC. (RIAKEY PROLACTIN IRMA 
TUBE USA).  The concentration of PRL are 
expressed as nanorgam per milliliter (ng/ml). The 
antibodies highly specific for PRL with extremely 
low cross reactivity against several related molecules. 
The analytical sensitivity was 0.65 ng/ml. The 
coefficients of variation in intra-assay were found 
below or equal to 2.8 % and 8 % respectively.  
 

Insulin- like growth factor- 1 (IGF-1) (ng/ml): 
Immunoradiometric assay (IRMA) technique was 

used to quantify blood plasma Insulin- like growth 
factor 1 by SHIN MEDICSINC. (RIAKEY 
PROLACTIN IRMA TUBE USA). The 
concentrations of IGF-1 are expressed as nanorgam 
per milliliter (ng/ml). The analytical sensitivity was 2 
ng/ml. the antibodies used in the immunoassay are 
highly specific for IGF-1 with low cross reactivities 
against several molecules.  
 

Statistical analysis: 
A general linear model procedure according to 

SPSS 21 (2012) was used for the statistical analysis 
of hormonal profile during the precalving period 
using the following model: 

Yijk= µ + Pi +A(P) ik + Gj + (P*G)ij+ eijk 

Where,  
Yijk= Any observation of kth animals within jth 

group within ith period. 
µ = Overall mean  
Pi =Effect of ith period (I=-30,-15,-7,-5,-2,0, 2,5,7) 

A(P) ik= the repeated of kth animals within ith period. 
Gj= Effect of jth group (j= 1-3, 1 = G1, 2= G2, 3 =G3) 
(P*G)ij= the interaction between periods and groups. 

eijk    = Experimental error assumed to be 
randomly distributed from 0 to ∂2 

Another general linear model procedure 
according to SPSS 21 (2012) was used for the 
statistical analysis of the milk yield and milk 
composition, during the experimental period using 
the following model: 

Yijk= µ + Pi +A(P) ik + Gj + (P*G)ij+ eijk 

Where,  
Yijk= Any observation of kth animals within jth 

group within ith  experimental period. 
µ       = Overall mean  
Pi           = Effect of ith period (I = lactation months). 
A(P) ik= the repeated of kth animals within ith 

experimental period. 
Gj = Effect of jth group (j = 1-2, 1 = G1, 2= G2) 
(P*G)ij= the interaction between experimental 

periods and groups. 
eijk    = Experimental error assumed to be 

randomly distributed from 0 to ∂2 
 

RESULTS AND DISCUSSION 
Lactation performance: 

Milk yield (kg/d): 
As shown in Table (2) the average lactation 

period (LP) in G1 was higher than that in G2. The 
average daily milk yield (DMY) of both groups 
during different lactation stages are presented in 
Table (3). Total milk yield (TMY) in the two groups 
(G1 and G2) is lower than that recorded by Pawar et 
al. (2013) who found that the TMY in Egyptian 
buffaloes is 1576 kg. In addition, the average of 
DMY of lactating Egyptian buffalo in the present 
study is higher in G1 than that recorded by 
Abouzeina et al. (2009). They found that the 
averages DMY in buffaloes were 3.97 kg but lower 
than that recorded by Farouk (2012) reported that the 
average DMY in buffaloes was 4.5 kg.  
 

 

Table 2. Lactation period (LP), total milk yield (TMY) and daily milk yield (DMY) of Egyptian buffaloes 
in the two groups under study (Mean ± S.E). 

Group 
Animal 
No. 

Lactation period/ 
(day) 

Total milk yield/ 
(K.g) 

Daily milk yield (K.g) 

Mean ± S.E 

G1 

1 203 1101.86 4.71 ± 0.79 
2 224 996.43 3.81 ± 0.54 

3 224 1344.47 5.37  ± 0.41 

4 231 998.22 3.94 ± 0.26 

5 245 816.69 3.01 ± 0.46 

Average 225.4 1051.53 4.17 

G2 

6 161 657.16 2.88 ± 0.72 

7 168 755.46 3.24 ± 0.82 

8 168 819.98 3.58 ± 0.90 
9 189 863.03 3.72 ± 0.57 

10 189 769.33 3.37 ± 0.74 

Average  175 772.99 3.36 
G1 = Group that milked more than7 months and G2= Group that milked less than 7 months.   
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Table 3.Daily milk yield (DMY, kg) during the three different stages of lactation in Egyptian buffaloes 
(Mean ± S.E)   

Group 
Stage of lactation 

Early Mid Late 
G1 3.78 ± 0.44 4.93 ± 0.41 3.79 ± 0.57 
G2 2.94 ± 0.32 4.73 ± 0.16 2.4 ± 0.24 

G1 = Group that milked more than 7 months and G2= Group that milked less than 7 months.  

 
Milk composition: 

Results of milk total solids (TS %) for the 
lactating Egyptian buffaloes are shown in Tables (4 
and 5). Table (4) showed that T.S is higher (P ≤ 0.01) 
in G1 than that G2. Table 5 shows that in G1 the 
percentage of TS decreased from 17.71% (in early 
lactation) to 16.69% (in mid lactation). Also, in G2 it 
decreased from 16.93% (in early lactation) to 15.11% 
(in mid lactation). Generaly, the decrease in TS level 
was higher in G2 (10.75%) than G1 (5.76%). The 
decrease in TS percentage during the early stage of 
lactation may be due to the increase in the milk 
production in the peak of lactation during this period, 
and the more dilution of milk by transportation of 
water. These data are similar to those reported by 
Gurmessa and Melaku (2012) who found that the 
percentage of TS in lactating buffaloes was 13.37 % 
and 12.13 % in early and mid lactation, respectively. 
Values of milk solids not fat (SNF %) presented in 
Tables (4 and 5) and Figs. (2 - 3) were slightly 
increased in G2 than that in G1 but insignificantly 
(9.93% in G2 vs. 9.52 in G1). The percentage of SNF 
in early lactation was higher than that in mid and late 
lactation, 10.83, 9.62 and 8.86 vs. 11.56, 9.81 and 
8.29, respectively. But between the stages of lactation 
it was significantly (P ≤ 0.01) in early lactation than 
mid and late lactation period. These data are in 
agreement with those reported by Mahdi (2014) who 
reported that SNF content was unchanged 
significantly (P ≤ 0.05) by the lactation period.   

Percentage of milk fat (F %) in the two lactation 
groups of Egyptian buffalo are presented in Table (4 
and 5). Generally, it was noticed that F % was higher 
(P≤ 0.01) in G1 than that in G2 by 34.22% during the 
lactation period.  As shown in Table (5) there was a 
higher significant (P ≤ 0.01) increase in F % from 
early to late lactation in G1 compared to G2. This 
could be attributed to the inverse relationship 
between the fat percentage and the amount of milk 
yield. The present data for G1 was higher than that 
recorded by Seema and Quazi (2014). They found 
that the percentage of F % in lactating buffaloes was 
6.38%. However, these previous studies are in close 
agreement with the results of G2. 

Milk protein percentages of lactating Egyptian 
buffaloes are illustrated in Tables (4 and 5). In 
general, milk protein % was higher in G1 than that in 
G2, but this increase was insignificant. But, between 
the stages of lactation there was a significant (P ≤ 
0.01) difference  in early lactation than mid and late 
lactation period in G1 and G2. These results are due 
to positive and high correlations between total lipids 
and total protein in buffalo milk therefore they 
increased in the same direction. Milk protein (%) in 

G1 (4.3%) was higher than those recorded by Seema 
and Quazi (2014). They found that the percentages of 
protein in lactation buffaloes were 4.03. However, 
these previous studies are in close agreement with the 
recorded data of G2 (4.02%). 

In general, milk lactose percentage (L) was 
significantly (P ≤ 0.05) higher in G2 than in G1 by 
18.1% (Table 4). The results show that there was a 
high significant (P ≤ 0.01) decrease from early to late 
lactation period in G2. Concerning the lactation 
stage, L % percentages in G1 was highly (P ≤ 0.01) 
lower in early lactation stage than that in mid 
lactation, where it increased from 4.48 % to 5.36%. 
Also, the present results are in agreement with Mahdi 
(2014) who reported that the maximum concentration 
of lactose is observed during early lactation was 4.53 
g/L and decrease significantly to 3.38 g/L in late 
lactation. The present data are higher than those 
reported by Seema and Quazi (2014). They found 
that the percentages of L % in lactating buffaloes 
were 4.19 and 4.21%, respectively. 

Percentages of milk ash in the two lactation 
groups (G1 and G2) of Egyptian buffalo are 
presented in Tables (4 and 5). Generally, it was 
noticed that milk ash was insignificantly increase in 
G1 than G2.  Concerning the lactation stage, milk ash 
percentages was increased (P ≤ 0.01) in late lactation 
stage than that in early and mid lactation, where it 
increased from 0.79 % to 0.83% in late lactation in 
G1. The decrease in milk ash percentage during mid 
lactation may be due to the increase milk production 
within the peak of lactation and the more dilution of 
milk by transportation of water into milk. The 
increase of milk ash percentage in late lactation may 
be due to the decrease of both milk yield and water 
secretion during these periods, which support the 
present result. The present result are in agreement 
with Mahdi (2014) who reported that milk ash of 
buffalo milk increased (P≤ 0.05) by the end of 
lactation stage compared with the beginning of 
lactation stage, the values were (0.84 and 0.71) g/L 
respectively. The present data are higher than those 
reported by Seema and Quazi (2014), who found that 
the percentages of milk ash in lactating buffaloes was 
0.64 %, 0.72 % and 0.72%, respectively.  

Percentage of milk water in the two lactation 
groups of Egyptian buffalo G1 and G2 are shown in 
Tables (4 and 5). Generally, it was noticed that milk 
water was higher (P≤ 0.05). in G2 than that in G1. 
Concerning the lactation stage, milk water 
percentages were lower (P≤ 0.01) in G1 in early 
lactation stage than that in mid and late lactation, and 
the same result was found in G2. These results may 
be due to the increase in T.S % and S.N. F%, in early 
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lactation to late lactation.The present data are higher 
than those reported by Mahdi (2014) who reported 
that the milk water percentage in early, mid and late 
lactation was (81.93 %, 82.01 %) and 82.41 % 
respectively.  

Milk density values in the two lactation groups of 
Egyptian buffalo are shown in Table (4 and 5). 
Generally, it was noticed that milk density was 
insignificantly higher in G2 than that in G1 by 1.5 %. 
Concerning the lactation stage, milk water 
percentages in G1 was higher (P≤ 0.01) significantly 
in early lactation stage than that in mid and late 
lactation, the same result was found in G2.The 
present data of milk density are higher than those 
reported by Mahdi (2014), who reported that density 

was significantly (P ≤ 0.05) decreased  by the 
progress of lactation period. 

Milk freezing point values in the two lactation 
groups of Egyptian buffalo G1 and G2 are shown in 
Tables (4 and 5). Generally, it was noticed that milk 
freezing point was insignificantly higher in G2 than 
in G1.Concerning the lactation stage, milk freezing 
point in G1 was insignificantly decrease in early 
lactation stage than that in mid and late lactation. The 
present data are close to those reported by Mahdi 
(2014), who reported that the freezing point was 
decreased significantly (P≤ 0.05) in early lactation 
compared to late lactation. 
 

 

Table 4. Milk components and some characteristics percentages (mean ± S.E) during lactation period in 
Egyptian buffaloes. 

Milk components 
 Lactating groups 

G1 G2 
Total solids T.S % 16.82A ± 0.14 15.22B ± 0.26 
S.N.F % 9.52 ± 0.15 9.93 ± 0.22 
Fat % 7.1A ± 0.06 5.29B ± 0.05 

Protein % 4.3 ± 0.11 4.02 ± 0.08 
Lactose % 4.42b ± 0.18 5.22a ± 0.25 
Ash % 0.79 ± 0.01 0.78 ± 0.01 
Water % 83.38B ± 0.14 84.78A ± 0.26 
Density (ml/gm) 52.81 ± 0.56 53.61 ± 0.93 
Freezing point (ºc) 29.03 ± 0.54 30.23 ± 0.73 

G1 = Group that milked more than 7 months and G2= Group that milked less than 7 months.  
Means having different superscriptswithin the same row  are different (P ≤ 0.01) or (P ≤ 0.05). 

 

Table 5. Milk components and some characteristics percentage (Mean ± S.E) during the three different 
stages of lactation in Egyptian buffaloes 

Milk 
components 

Stage of lactation 
Early Mid Late 

G1 G2 G1 G2 G1 G2 
Total solids T.S  17.71A±0.24 16.93AB±0.20 16.69AB±0.20 15.11C±0.31 16.08BC±0.21 13.42C±0.19 
S.N.F  10.83A±0.18 11.56A±0.12 9.62B ± 0.23 9.81B ± 0.27 8.86BC ± 0.17 8.29C ± 0.25 
Fat  6.88 A± 0.12 5.37 B ± 0.09 7.07 A ± 0.08 5.29 B± 0.06 7.22 A±0.09 5.14B ± 0.13 
Protein  5.61A ± 0.16 4.35C ± 0.04 3.47D  ± 0.06 3.85D ± 0.10 5.06B ± 0.09 4.55C ± 0.07 
Lactose  4.48B ± 0.19 6.51A ± 0.12 5.36B ± 0.23 5.3B ± 0.30 2.96C ± 0.20 2.88C ± 0.23 
Ash  0.74C ± 0.01 0.7D ± 0.004 0.79B ± 0.01 0.79B ± 0.01 0.83A ±0.004 0.85A ±0.01 
Water  82.29D±0.24 83.07CD±0.20 83.31CB±0.20 84.89B±0.31 83.92BC±0.21 86.58A±0.19 
Density (ml/gm) 55.93A±0.33 55.08A± 0.58 54.81A±0.49 54.36A±0.43 48.54B±1.02 47.21B±1.98 
Freezing point (ºc) 28.12±2.76 28.56±2.76 29.8 ± 0.72 30.95±0.35 28.49 ± 1.92 28.21±4.24 

G1 = Group that milked more than 7 months and G2= Group that milked less than 7 months.  
Means having different superscripts within the same row are different (P ≤ 0.01). 
 

 Blood plasma hormones: 
Precalving period: 

 Insulin like growth factor 1 IGF-1 (ng/ml): 
Generally, IGF-1 (ng/ml) was increased (P≤ 0.01) 

gradually starting at precalving to postcalving periods 
(Table 6). In G1, IGF-1 concentration was low at -15 
day before calving (82.93 ng/ml) then start to 
increase in -7 and -5  day before calving (88.21 and 
106.91 ng/ml respectively) then slightly decreased at 
-2 days (105.21 ng/ml) and then increased again at 
the day of calving reaching (120.24 ng/ml).  

During the postcalving period the concentration 
of IGF-1 fluctuated, it decreased at 2 days (80.36 
ng/ml) postcalving then increased to reach the peak at 

5 days and then it decreased again at 7th day. 
However, it was still higher than its concentration at 
2nd day postcalving. This means that the 
concentration of IGF-1 was elevated during the 
postcalving period. 

In G2 as in G1, concentration of IGF-1 was lower 
at -30, -15 and -7 days precalving than days -5 and 
increased in day -2 precalving. However, a higher 
(P≤ 0.01) decrease was observed at the day of 
calving. This reduction continued until the 2nd day 
post calving. At day +5 the level of IGF-1was high 
(P≤ 0.01) and increased to reach the peak then 
decreased again at day 7thpost calving, however, it 
was still higher than its concentration at 2nd day post 
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calving. It was noticeable that the concentration of 
IGF-1 at day 7th was higher in G2 than G1 by 34.1% 
(Table, 6). 

In G3, no considerable change in IGF-1 
concentration was observed during precalving period. 
However, at day of calving there was a slight 
increase in its level. This increase continued until day 
2 postcalving then declined at day 5 post calving (the 
opposite was observed in G1 and G2) and increased 
again at the 7th day of calving. 

 The present results are in agreement with those 
of Miliet al. (2015) who reported that IGF-I 
registered a massive decline around calving day of 
buffaloes as compared to prepartum period. Level of 
IGF-I in supplemented group declined from 177.90 ± 
33.51 ng/ ml on day 21 before calving to 140.35 ± 
5.49 on the day of calving. The level continued to 
decline in postpartum period, eventually reaching to 
117.53 ± 6.24 ng/ml on day 21 postpartum. The 
concentration enhanced from 144.66±19.41 on day -
21 to 1.80.58 ± 21.76 ng/ml on day -7 prepartum 
followed by a significant decline to 123.80 ± 4.53 on 
day of parturition. 

In lactating buffalo, IGF-1 increased gradually 
from pre to postcalving period contrast to non 
lactating buffalo which was decreased in postcalving 
period. It also noticed that, its concentration was 
higher in LB than that in NLB by 17.96 %, 19.94 % 
and 51.19 % in precalving and postcalving period 

respectively as showen in Table (8). Data presented 
in Table (9) indicated that IGF-1 was significantly 
increased in pre calving than post calving. 

 

     Prolactin PRL: 
Data of the concentrations of prolactin (PRL, 

ng/ml) during precalving stage illustrated in Table 
(7). During the precalving period, G1 showed a 
significant (P≤0.01) decrease in PRL concentration 
from 200.67±3.18 ng/ml at day -30 to 198.16±4.07 
ng/ml. at the day of calving. But during the 
postpartum period, PRL concentration was 
considerably higher in G1 than that in G2 at the same 
time. 

The concentration of PRL in G3 was high (P≤ 
0.01) and increased during precalving period and 
generaly remained increasing till  calving day and 
postcalving.  

Data presented in Table (9) indicated that PRL 
concentration during postcalving is higher than that 
in precalving  period.  

  Results are different from those reported by 
Surendra and Ram (2012) they reported that prolactin 
concentration was higher at the day of parturition. 
Thus, due to itsgalactopoietic activity, A. racemases 
can be considered as an alternative of lactogenic 
hormones for enhancing the milk yield (Kumar et al., 
2011). 
 

 

Table 6. Plasma IGF-1 (ng/ml) in Egyptian buffaloes from one month precalving to 7 days postcalving 
(Mean ± S.E) 

Group 
 

Precalving/day 
Calving 

day 
Postcalving/day 

Average 
-30 -15 -7 -5 -2 0 +2 +5 +7 

G1 
83.65± 
 4.3 

82.93± 
4.87 

88.21± 
4.04 

106.91± 
5.97 

105.21 
±6.03 

120.24 
 ±5.76 

80.36 
±2.96 

125.24 
±4.98 

98.57 
±3.18 

99.04A 

± 3.34 

G2 
53.47± 
4.36 

55.23 
±3.97 

55.27 ± 
3.03 

98.23± 
1.54 

109.08± 
2.52 

75.25 
±2.9 

71.27 
±3.79 

156.27 
±3.09 

149.57 
±2.3 

91.51A 

± 7.41 
Average 68.56 69.08 71.74 102.57 107.15 97.74 75.82 140.76 124.07 95.28 

G3 
68.62± 
4.39 

70.49 
±4.17 

70.8± 
3.92 

71.27± 
4.04 

74.13± 
4.47 

81.47 
±5.71 

79.21 
±3.96 

71.87 
±1.67 

74.23 
±0.61 

73.57B 

± 1.3 
Overall 
mean 

68.58 

D 
69.55 

D 
71.43D 92.14BCD 96.14BC 92.32BCD 76.94D 117.79A 107.46AB 88.04 

G1 = Group that milked more than 7 months, G2= Group that milked less than 7 months and G3= Group that did not lactate. 
Means having different supersciptswithin the same column are different (P ≤ 0.01). 

 

Table 7. Plasma prolactin PRL (ng/ml) in Egyptian buffaloes from one month precalving to 7 days 
postcalving (Mean ± S.E) 

G1 = Group that milked more than 7 months, G2= Group that milked less than 7 months and G3= Group that did not lactate. 
Means having different supersciptswithin the same column are different (P ≤ 0.01). 

Group 
 

Precalving/ day 
Calving 
day 

Postcalving/ day 
Average 

-30 -15 -7 -5 -2 0 +2 +5 +7 

G1 
200.67± 

3.18 
200 

± 2.89 
225 

± 2.52 
188 

± 6.81 
196.63 
± 6.53 

198.16 
± 4.87 

199.16 
± 6.65 

204.57 
± 9.94 

212.31 
± 8.49 

202.72A 

± 2.61 

G2 
236.48 
± 1.78 

236.52 
± 1.81 

236.22 
± 2.01 

170.54 
± 4.33 

177.89 
± 2.89 

183.51 
± 3.29 

184.89 
± 3.47 

193.91 
± 1.99 

190.19 
± 1.12 

201.13A 

± 5.1 
Average 218.57 218.26 230.61 179.27 187.26 190.83 192.02 199.24 201.25 201.93 

G3 
91.14 
± 1.15 

93.77 
± 3.27 

94.54 
± 2.36 

170.18 
± 5.81 

180.48 
± 5.43 

181.9 
± 7.26 

185.8 
± 7.78 

188.13 
± 4.19 

186.47 
± 4.13 

152.49B 

± 8.4 
Overall 
mean 

176.1 176.76 185.25 176.24 184.99 187.85 189.95 195.54 196.32 185.45 
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Table 8. Blood plasma hormones concentration average during one month precalving to one week 
postcalving in lactating (LB) and non-lactating (NLB) Egyptian buffaloes(Mean ± S.E) 
Hormones Groups precalving Calving day Postcalving 

IGF-1(ng/ml)  
LB 83.82 ± 4.06 97.74 ± 10.47 113.55 ± 7.99 

NLB 71.06 ± 1.66 81.47 ± 5.7 75.10 ± 1.27 

PRL (ng/ml) 
LB 206.08 ± 4.53 190.83 ± 4.20 197.5 ± 3.07 

NLB 126.02 ± 10.91 181.9 ± 7.26 186.8 ± 2.83 
 
Table 9. Blood plasma hormones concentration average during one month precalving to one week 
postcalving in Egyptian buffaloes(Mean ± S.E) 
Hormone Precalving Calving day Postcalving 
IGF-1(ng/ml) 79.57b ± 2.89 92.23ab ± 7.46 100.73 a ± 6.37 
PRL (ng/ml) 179.87 ± 7.58 187.85 ± 3.74 193.93 ± 2.43 
Means having different supersciptswithin the same column are different (P ≤ 0.01). 

 

Lactation period: 
 Insulin like growth factor -1: 

Data in Tables (10 and 11) indicate that the 
concentrations of Insulin like growth factor-1 (IGF-1 
ng/ml) through the lactation stages (early, mid and 
late lactation) were increased (P≤ 0.01) steady with 
the advancement of lactation in both groups there 
was significant difference (P ≤ 0.01) between the two 
lactating groups (G1 and G2) and it was noticed that 
the concentration of IGF-1 was higher in G1 than that 
in G2 during the three stages of lactation by 40.21 %, 
22.35 % and 12.86 %, respectively. The present data 
are in agreement with those of Hassan et al. (2014). 
They found that the concentration of IGF-1 increased 
as lactation advanced. 

Over expression of IGF-1 in the mammary gland 
led to premature parenchymal development (Su and 
Cheng, 2004) and delayed involution (Hadsell et al., 
1996). Second, IGF-I mRNA was detected in 
mammary tissue from pregnant and lactating cows 
(Hauser et al., 1990). Mammary tissue from pregnant 
heifers was separated into fractions of epithelium, 
stroma, and blood components and IGF-I m RNA 

was found to be localize in the stromal component of 
the mammary gland (Cohick, 1998). IGF-I and IGF-
IR are also expressed within both the epithelial and 
stromal compartments of the virgin mammary gland 
(Berry et al., 2001). 

 

Prolactin: 
There was significant difference (P≤0.01) 

between the two lactating groups G1 and G2 (Table 
10). It was noticed that PRL concentration in G1 was 
slightly higher in early and mid lactation than late 
lactation. The present results are in agreement with 
Hassan et al. (2014) who reported that serum 
prolactin concentration was little changed during the 
lactating period in lactating buffaloes. The present 
results are shown in Table (11) and are in agreement 
with Miller et al. (2006) who reported that there was 
a significant difference through the lactation stages. 
They found that PRL concentration is higher in early 
lactation than that in late lactation in lactating 
buffaloes. 

 

 

Table 10. Hormones concentration (ng/ml) during the three different stages of lactation for Egyptian 
buffaloes (Mean ± S.E) 

Hormone 
 

Stage of lactation 
Early Mid Late 

G1 G2 G1 G2 G1 G2 
IGF-1 
(ng/ml) 

150.4D ± 
2.11 

107.27E 
±1.31 

183.82B ± 
1.33 

150.24D ± 
1.4 

194.95A 

±0.96 
172.74C 

±2.65 

PRL (ng/ml) 
196.87A ± 
4.14 

185.07B ± 
1.76 

201.40A± 
1.25 

176.57C± 
0.67 

189.24B ± 
1.89 

171.63C 
±0.48 

G1= Groups that milked more than 7 month, G2= Group that milked less than 7 months. 
Means having different supersciptswithin the same column are different (P ≤ 0.01). 
 

Table 11. Hormones concentration (ng/ml) during the three different stages of lactation for lactating 
Egyptian buffaloes (mean ± S.E) 

Hormone 
Stage of lactation 

Early Mid Late 
IGF-1(ng/ml) 128.83C ±5.12 167.03B ±3.62 186.06A ± 4.58 

PRL (ng/ml) 190.97± 3.33 188.98 ± 2.35 182.19 ± 2.97 
Means having different supersciptswithin the same column are different (P ≤ 0.01). 

 
CONCLUSION 
 

 The noticed trend in the changes in the blood 
plasma PRL and IGF-1 due to calving date and 

lactation explain their role in lactogenesis in 
primiparous buffaloes. Further research is needed to 
explain the phenomena of the immature lactogenesis. 
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نت�اجى للج�اموس المص��رى لإداء الأس�ولین المش�ابھ لھرم��ون النم�و والب�رولاكتن  ف�ى الأنال�دور الفس�یولوجى لھرمون�ات ا

  الحلاب
  

  منى الخشاب، أحمد رحیم، عمرو حیدر، على ربیع عبد الرحمن 
  

 قسم الإنتاج الحیوانى، كلیة الزراعة، جامعة الفیوم
  

ش�ھر بدای�ة م�ن اول ش�ھر س�بتمبر  ١٢اس�تمرت الدراس�ة لم�دة جامع�ة الفی�وم.  -بكلیة الزراعة-أجریت ھذه الدراسة فى مزرعة الانتاج الحیوانى 
من عجلات الجاموس فى نھایة مرحلة الحمل الاولى (قبل الولادة بشھرین) وتم متابعتھ�ا  ١٣. تم اختیار ٢٠١٤اغسطس الى نھایة شھر  ٢٠١٣عام 

. ك�ان متوس�ط ط�ول فت�رة انت�اج الل�بن ف�ى المجموع�ة ٢٠١٣وتحدید یوم الولادة المتوقع حیث تم�ت ال�ولادات خ�لا ش�ھرى ن�وفمبر ودیس�مبر م�ن ع�ام 
) یوم. ح�دث ١٧٥لى من متوسط طول فترة الانتاج فى المجموعة الثانیة والتى كان كتوسط طول فترة الانتاج بھا (یوم حیث كان اع ٢٢٥الاولى ھو 

ف�ى المرحل�ى الاخی�رة م�ن  ١٦.٦٩الى % ١٧.٧١انخفاض فى جوامد اللبن الكلیة فى المجموعة الاولى فى المرحلة الاولى من موسم الانتاج من % 
 ١٥.١١% فى المرحلة الاولى من موس�م الانت�اج ال�ى %١٦.٩٣سبة الجوامد اللبن الكلیة فى المجموعة الثانیة من موسم الانتاج. حدث انخفاض فى ن

ى ولك�ن ل�م فى المرحلة الخیرة من موسم الانتاج. كان نسبة جوامد اللبن اللادھنیة مرتفعة بمعدل طفیف فى المجموعة الثانیة عنھ فى المجموعة الاول�
% فى المجموعة الاولى). كانت النس�بة المئوی�ة ل�دھن الل�بن مرتفع�ة بش�كل معن�وى ٩.٥٢% فى المجموعة الثانیة مقارنة ٩.٩٣تكن الفروق معنویة (

% خلال موسم انتاج اللبن.كانت النسبة المئویة لبروتین الل�بن مرتفع�ة ف�ى المجموع�ة ٣٤.٢٢فى المجموعة الاولى عنھا فى المجموعة الثانیة بمقدار 
لمجموع��ة الثانی��ة ولك��ن ل��م یك��ن ھ��ذا الارتف��اع معنوى.كان��ت النس��بة المئوی��ة  للاكت��وز الل��بن  ف��ى المجموع��ة الثانی��ة مرتفع��ة بمق��دار الاول��ى عنھ��ا ف��ى ا

 % عن المجموعة الاولى بغض النظر عن المرحلة من موسم الحلیب.كانت الاختلافات فى النسبة المئویة لرماد اللبن بین المجموعتین الحلاب�ة١٨.١
ة. كان�ت النس��بة المئوی�ة لكثاف��ة الل��بن ف�ى المجموع��ة الاول�ى منخفض��ة ف�ى المرحل��ة الاول��ى م�ن نس��بة الحلی�ب عنھ��ا ف�ى المرحل��ة الوس��طى غی�ر معنوی��

ف�ى المجموع�ة الاول�ى   IGF-1والاخیرة من موسم الحلیب . كما سجلت نفس النتائج فى المجموعة الثانیة. كان تركیز العامل المش�ابھ لھرم�ون النم�و
ن�انوجرام/ م�ل) ث�م انخف�ض قل�یلآ قب�ل  ١٠٦.٩١ن�انوجرام/ م�ل) ث�م ب�دا ف�ى الارتف�اع قب�ل ال�ولادة باس�بوع ( ٨٢.٩٣بل ال�ولادة باس�بوعین (منخفض ق

نانوجرام/ مل). كان تركیز الھرمون اعل�ى ف�ى المجموع�ة  ١٢٠.٢٤نانوجرام/ مل) ثم ارتفع حتى یوم الولادة لیصل الى ( ١٠٥.٢١الولادة بیومین (
% ). ك��ان تركی��ز ھرم��ون ١٢.٨٦%، ٢٢.٣٥% ، ٤٠.٢١عن��ھ ف��ى المجموع��ة الثانی��ة خ��لال المرح��ل المختلف��ة م��ن موس��م الحلی��ب  بنس��بة (الاول��ى 

دة البرولاكتن متغیر خلال موسم الانتاج ولكن لوحظ ان ھناك فروق معنویة بین المجموعتین. كان تركیز الكولس�تیرول م�نخفض ف�ى فت�رة قب�ل ال�ولا
نیة والثالثة  عنھ فى مرحلة ما بعد الولادة. خلال مرحلة ما قبل ال�ولادة س�جلت ك�ل المجموع�ات انخف�اض ف�ى مس�توى الجلس�ریدات فى المجموعة الثا

 الثلاثیة حتى یوم الولادة.
 
 


