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This study was conducted in the animal’s farm in college of agriculture / Tikrit University, during the period from February 
to august 2014. Ten Iraqi cross breed Holstein heifers were used for detect the age of puberty and relationship between 
this ages with body weight and body condition score. In addition some biochemical metabolite (cholesterol, glucose, 
total protein and triglyceride) and alkaline phosphatase (ALP) were tested using spectrophotometer and estimated the 
correlation with the age of puberty. All above parameters were estimated biweekly until puberty. Puberty was defined as 
the 1st ovulation achievement by using Trans-rectal the ultrasound technique which performed every other day. The result 
of the current study illustrated that age of puberty in Iraqi cross breed Holstein depending on proven by the occurrence of 
the first ovulation was 4.72 ± 48.4 week at mean value of body weight (BW kg) 234.60 ± 11.14 kg and BCS 2.65 ±0.10. 
There was significant correlation (p<0.05) between age of puberty and mean body weight and body condition score. The 
glucose concentration did not change significantly with the increasing animal age, whereas the triglyceride concentration 
was decreasing as the animal approaches puberty. The concentration of cholesterol, total protein and ALP were increasing 
as the animals approach puberty age. The present study demonstrated a significant correlation (p<0.05) between the age 
of puberty with the concentration of total protein and ALP only.

Introduction:
Puberty is defined in both male and female as the ability to 
accomplish reproduction successfully1. In particular, age at pu-
berty has an important impact on the reproductive and eco-
nomic efficiency of the herd and during the productive life of 
the cow2. Average Age at puberty varies greatly, ranging from 
approximately (8 – 24) month. It’s important to emphysize 
that age at puberty is profoundly influenced by deferent oth-
er factors (genetics and breed, body weight (BW), and rate of 
body weight gain, body composition, plane of nutrition etc.)3. 
The blood biochemical metabolites such as glucose, total pro-
teins, triglyceride and cholesterol may considers important 
signals that are closely linked with puberty in cattle4. The age 
of puberty and this relation with the body weight , BCS, bio-
chemical metabolite and enzyme were estimated in different 
cattle breed by several authors4,5,6, but there is little informa-
tion has been reported about Iraqi Holstein cross breed heif-
ers therefore the present study was under taken to investigate 
the age of puberty in Iraqi Holstein cross breed and the re-
lationships of this age with the body weight, BCS, ALP and 
biochemical metabolite (cholesterol, glucose, total protein and 
Triglyceride). 

Material and Methods:
This study was conducted at the Animal Farm, Agriculture 
College/ University of Tikrit during the period from Febru-
ary to August 2014. This experiment included ten Iraqi cross 
breed Holstein heifers aged 6-7 months old and an average 
body weight of 85-100 kg. The animals were daily fed on a 
balanced diet of grains. This experiment was undertaken to 
detect the age of puberty by using Linear – array intra -rectal 
transducer of real time B mode with 7.5 MHz (BMD-3000VET, 
BIOMED, USA). Ultrasound examination of the ovaries was 
done every other day from the beginning of the present study 
and continuously to the first ovulation (puberty).

Determination of body weight of experimental heifers during 
the present study were done by using electronic scale for large 
animals biweekly since the beginning of the experiment un-

til puberty. In the current study, Body condition scores of the 
heifers were estimated by visual scoring.  A 6-point grid (0 
= extremely thin to 5 = extremely fat cows)7. Blood samples 
(10 mL) from six animals were collected biweekly throughout 
the prepubertal period and for at least 4 weeks after onset 
of puberty via jugular venipuncture at 7.00 AM. Samples were 
collected via vacutainer tube without anticoagulant. Samples 
were allowed to clot for 20 minute at room temperature, after 
that they kept in refrigerator at (5 c) for 24 hrs. Serum decant-
ed following immediate centrifugation of the samples (3000 
RPM for 15 minutes) and stored under -20 C until analyzed.  
All biochemicall metabolite and ALP8 were determined with 
an enzymatic colorimetric procedure by special kit provided by 
Biolabo, France.  The Statistical Analysis System- SAS (2012) 
was used to show the effect of different factors on study pa-
rameters. Least significant difference –LSD test was used to 
compare between means in this study. Estimate of correlation 
coefficients between some parameters were studied.

Results:
The present study revealed that the age of puberty in Iraqi 
Holstein cross breed heifers was 48.4 ± 4.72 weeks, docu-
mented with occurrence of first ovulation by using trans-rec-
tal ultrasonography image. It was recorded that the mean 
value of BCS 2.65 ±0.10 and body weight (BW kg) 234.60 ± 
11.14 kg at the age of puberty. The increasing of body weight 
showed continuous increasing throughout the experiment till 
puberty achieved Fig. (1). Furthermore the present experiment 
found highly significant (P<0.01) correlation between these 
parameters and age of puberty Tab (1).

The mean value of cholesterol concentration at age of pu-
berty was 158.28±13.12 mg/100ml Tab (2). The concentra-
tion of cholesterol increased gradually with the progressing 
of the age of experimental heifers until last week (52 week) 
of this study, Regarding glucose concentration, the result of 
this study revealed that the mean value of glucose concen-
tration at puberty reached 74.86 ± 3.19 mg/100ml Tab (2). 
The concentration was not constant all over the period of 
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this experiment, the present results showed significant eleva-
tion (P<0.05) of glucose concentration at 34, 48 -52 weeks 
in comparison with 1st week of the study. Total protein con-
centration at the age of puberty was 8.96±0.48 g/100ml. 
Concentration of total protein was not constant, a significant 
rising (p<0.05) noticed between 1st week (28) and the last 
three weeks (48, 50 and 52) of experiment period. The result 
obtained from Tab (3) indicated that there was a significant 
(P<0.05) correlation (r= -0.17) between the age of puberty 
and total protein concentration. The mean value of triglyceride 
was 2.44±1095 mmol/L at the age of puberty. In this regard 
a significant rise (P <0.05) in mean Triglyceride concentration 
was observed at 36 week compared to 28 and 52 weeks of 
this study.  The mean value of ALP at age of puberty during 
this study was 14.17 ±0.61 U/100ml. Significant elevation 
(p<0.05) in mean ALP concentration was obvious at 34, 36 
and 42 weeks in compared with the 28 – 32 weeks during 
observational period. Statistical analysis of the result exhibited 
that there was a significant (p<0.05) negative correlation (r= 
-0.21) between the concentration of ALP and the age of pu-
berty Tab (3).

Discussion:
Iraqi Holstein cross breed heifers in the present study reached 
puberty at 48.4 ± 4.72 weeks of age with body weight 
234.60 ± 11.14 kg Tab. (1). These findings were coincided 
with9 (48 week) in pure-breed Holstein heifers and near with 
result of 3 (46 week) in pure-breed Jersey heifers, while the 
experimental cross breed had a longer pubertal age compared 
with other studies 10 in Angus x Simmental cross breed (32 
weeks), 9 in Jersey Holstein cross breed (42 weeks). Holstein 
cross breed heifers had a younger puberty age (12 months) 
compared to (20 months) in Iraqi local breed (sharabi) 11 and 
(23 months) in Brahman cattle 12 and Nellore heifers 13. This 
dissimilarity among studies may attribute to the influence of 
genetics and breed 14 and heterosis 10 on the age of puberty. 

Table (1): Correlation coefficient between puberty and 
BSC, BW & Pelvic outlet and inlet (n=10)

Parameters Correlation 
coefficient (r) Level of sig.

Puberty
BSC -0.49 **
BW -0.28 **

** (P<0.01).

Table (2): Concentration (mean ± S.E) of cholesterol, Glu-
cose, TP, Triglyceride and ALP through 1the achievement 
of puberty (n=6).

Param-
eters 
Age 
(week)  

Cholesterol
Mg/100ml

Glucose
Mg/100ml

TP
g/100ml

Triglyceride
Mmol/L

ALP
U/100ml

28 96.76±6.72
a

53.23±2.70
a

6.47±0.37
a

0.33±0.024
a

12.35±0.39
a

30 93.57±12.97
a

55.91±2.06
ab

7.07±0.19
ac

0.40±0.053
ab

12.26±0.41
a

32 129.94±13.36
ab

63.57±6.31
ab

7.72±0.23
ab

0.42±0.052
ab

12.20±0.50
a

34 131.78±10.41
ab

76.87±6.49
b

8.17±0.34
ab

0.51±0.049
ab

17.03±1.05
b

36 134.25±11.31
ab

66.62±6.72
ab

8.62±0.38
ab

0.56±0.086
b

17.00±0.43
b

38 128.23±10.00
ab

60.08±2.74
ab

7.91±0.27
ab

0.71±0.098
bc

13.7±1.24
ab

40 141.29±9.16
ab

62.79±2.94
ab

8.41±0.29
ab

0.60±0.071
ab

15.38±0.57
ab

42 161.16±11.58
b

64.13±3.38
ab

8.21±0.40
ab

0.59±0.068
ab

17.08±0.75
b

44 152.87±10.86
ab

69.01±2.14
ab

8.65±0.49
ab

0.55±0.058
ab

16.01±0.57
ab

46 149.49±14.21
ab

73.62±4.01
ab

8.65±0.52
ab

0.53±0.044
ab

14.01±0.92
ab

*48 158.28±13.12
ab

74.86±3.19
b

8.96±0.48
bc

0.48±0.037
ab

14.17±0.61
ab

50 165.7±11.55
b

76.18±3.84
b

9.2±0.48
b

0.42±0.011
ab

13.74±0.47
ab

52 167.83±11.25
b

76.6±3.59
b

9.51±0.50
b

0.37±0.019
ac

13.91±0.41
ab

 
Different litters between raw mean significant variation 
(P<0.05) 

(*)Mean age at puberty was 48.4±4.72 weeks.

Table (3): Correlation coefficient between age of puberty 
and Cholesterol, Glucose, Total protein, ALP & Triglyceride 
(n=6).

Parameters Correlation 
coefficient (r) Level of sig.

Puberty

Cholesterol -0.06 NS

Glucose 0.01 NS

Total protein -0.17 *

Triglyceride -0.07 NS

ALP -0.21 *

* (P<0.05), NS: Non-significant.

Body weight (BW kg) of Iraqi cross breed Holstein at age of 
puberty was (234.60 ± 11.14 kg) Tab. (1), in compared with 
gradual increasing of BW at puberty in the other researches 
(238 ± 15.5 kg) in Hereford Angus cross breed 15, (241.8 ± 
9.5 kg) in Jersey cross breed heifers 3, while when compared 
the BW of experimental heifers (234.60 ± 11.14 kg) with pure 
Jersey heifers(192.7 ± 19.0 kg)  observed them heavier3. These 
differences in these results may attributed to the feed intake 
and plane nutrition which positively associated with body gain 
16, and hastened onset of puberty. The current study showed 
a high correlation (r = -0.28) Tab. (3) between age of puberty 
and heifers BW. This is in accordance with observation of 1. 
The mean value of BCSs at puberty during the present study 
was (2.65 ±0.10) Tab. (1), this result coincided with study of 
3 in Holstein, Jersey and Jersey cross breed 2.62 ± 0.04. The 
present experiment found that BCS was highly related to the 
age of puberty, this finding is accordance with 17, the high 
correlation between the BCS and age of puberty during this 
study suggests that the heifers attaint puberty earlier at high-
er scores of BCS, to take into cosideration an association be-
tween fat deposition and onset of puberty 18. 

One of the objectives of this study was to illustrate indices of 
some metabolites (cholesterol, glucose, triglyceride and to-
tal protein) and some enzymes (ALP) on the onset of puberty 
in Iraqi cross breed Holstein heifers. There is convincing evi-
dence that serum levels of cholesterol have an association to 
metabolic status and to the activity of reproductive process 6. 
In addition, cholesterol is considered a precursor of steroidal 
hormones and plays an important role in the steroidogen-
ic pathway which is required to enhance follicular growth 
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and development at ovarian level and process of ovulation 
19. During the present experiment, the increasing of choles-
terol concentration was preceding the onset of puberty, this 
result consistent with observations reported by 20. 21 attribut-
ed these information to the fact that cholesterol act, as the 
main precursor of steroidal hormones later involved in the 
activation of follicular growth and ovulation when the pu-
berty attainment. The present study did not show any signif-
icant correlation between the cholesterol and age of puberty 
in contrary to the results of 22 who noticed a moderate neg-
ative correlations (correlation coefficient:-0.4- -0.7) between 
the age and cholesterol concentration in dogs. The mean 
value of glucose concentration at puberty in this experiment 
heifers reached 74.86 ± 3.19 mg/100ml Tab (2). Similar result 
was obtained by 23 (73.21+3.12 mg/100ml) in Brangus heif-
ers and slightly more in study of 5 (81.68±3.25 mg/100ml) in 
Friesian heifers. The present study revealed a significant ele-
vation (P<0.05) of glucose concentrations with approaching 
and after puberty, this result is agreement with the finding of 
24,5. While it was not correspond with the findings of 25 who 
mentioned that the concentration of glucose decreased with 
the animal age approaching. This difference may perhaps 
be related to the type of breed and/ or nutritional status 26. 
The mean value of total protein concentration in our exper-
iment heifers was 8.96±0.48 g/100ml at the age of puberty 
Tab (2). A slightly higher result were obtained by 27 (7.13+0.36 
g/100ml) in Italian Holstein-Friesian heifers. The present study 
had showed that there is an inverse correlation (P>0.05) be-
tween the level of Total protein and age at puberty in exper-
imental heifers, this result coincided with other work 28,29. 30 
attributed the significant differences in the serum protein con-
centration between pubertal and mature Angoni cattle were 
due to longer exposure to various antigens or pathogens and 
production of antibodies. The mean value of triglyceride was 
2.44±1095 mmol/L at the age of puberty in the current ex-
periment heifers Tab (2). Triglyceride concentration in the 
present experiment exhibited curvilinear profiles relative to 
the onset of puberty, furthermore the current study revealed 
negative correlation between Triglyceride and age of puberty 
Tab.(3), these results  reversed with those obtained by 31 who 
recognized a significant decreases in the triglyceride concen-

tration with goat age progression. In contrast to the results 
of the present study 22recorded moderate positive correlations 
between the age and TG in dogs and a significant (p=<0.05) 
correlation  between the progression Torkman horses age and 
triglyceride concentration 32. The present study recorded that 
the mean value of ALP at age of puberty was 14.17 ±0.61 
IU/100ml Tab. (2). Similar result was found by 27 (14.75+0.41 
IU/100ml) in Italian Holstein-Friesian heifers. A clear relation-
ship has been reported among ALP and the age of puberty 26, 
similar results were obtained in the present study Tab.(3), The 
present study recorded the increasing of ALP concentration 
before approaching of puberty, this agreement with work of 
29, who found that ALP increased with age during the entire 
experiment. 

Conclusions:
Iraqi cross breed Holstein cattle reached puberty at age of 
48.4 ± 4.72 weeks and their mean body weight was 234.60 ± 
11.14 kg.  There were reversal correlation between the age of 
puberty and BCS and Body weight. Some metabolites (choles-
terol, glucose, total protein and triglyceride) reflect nutritional 
status of the animals but total protein was the more precise 
one as an indicator for the approaching of puberty in cattle.


