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Summary 

The current study was conducted on 152 clinically normal Awassi sheep to evaluate serum 

activities of alanine aminotranferase (ALT), aspartate amino-transferase (AST), alkaline 

phosphatase (ALP) and gamma glutamyltransferase (GGT) in Baghdad governorate / Iraq. Sheep 

were divided into males; 62 ram lambs and rams, 90 females; ewe lambs, pregnant and lactating 

ewes both aged 7 to 48 months. The samples were collected from October 2011 until March 2012, 

and the sera were used for measurement of serum liver enzymes.The results revealed that the range 

and mean ± SEM of these enzymes were as follows : serum ALT 3.5 – 24 U/L and 9.66 ± 0.31 U/L, 

serum AST 25 – 220 U/L and 71.83 ± 3.09 U/L , serum ALP 59 – 300 U/L and 139.86 ± 3.56 U/L 

and serum GGT 2.3 – 38.2 U/L and 15.9 ± 0.78 U/L respectively. There were significant 

differences (P<0.05) between males and females in serum ALT and GGT activities. The effect of 

age on serum liver enzymes was studied in males. However, according to physiologic status a 

significant difference (P<0.05) noticed in serum enzymes values of all groups. In conclusion, 

present data recorded range references and mean ± SE for serum liver enzymes in normal Iraqi 

Awassi sheep with significant differences in activities of these enzymes between males and females 

a well as between subgroups in both sexes. 
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Introduction 

Awassi sheep are considered the most 

numerous and indigenous breed in Iraq. They 

are multipurpose breed, used for meat, milk 

and wool production with high adaptability to 

cruel environment and poor nutrition (1 and 2). 

There are many studies about the blood 

constituents of Awassi sheep including 

minerals and some electrolytes (3, 4, 5, 6 and 

7) in different age groups and for both sex, 

while few researches were done to estimate 

liver enzymes. Alanine transaminase (ALT) is 

an enzyme normally found in hepatocytes 

only, Aspartate transaminase (AST) present in 

hepatocytes, red blood cells, and in cardiac 

and skeletal muscles. Alkaline phosphatase 

(ALP) is an intrahepatic enzyme found in 

lining cells of the biliary ducts, bone and 

placenta, while Gamma glutamyl transferase  

(GGT) is restricted to hepatocytes (8 and 9). 

Those enzymes are considered as biomarkers 

of hepatic affections (9). 

Certain changes in values of some liver 

function enzymes occur during pregnancy. 

Routine liver enzymes frequently include total 

and conjugated bilirubin, aminotransferases, 

and ALP. The effects of physiologic status on 

the serum enzymes in adult Awassi ewes 

cannot be described adequately (10). Although 

some countries were developed their 

researches in the field of enzymology related 

to sheep, in Iraq, little information was noted 

about liver enzymes in grazing and inbreed 

Awassi sheep. Therefore, this study was 

conducted to estimate the normal levels of four 

liver enzymes concentrations at different ages 

in clinically healthy Iraqi Awassi sheep. 

 

Materials and Methods 

Blood samples were collected into plain 

tubes from jugular vein puncture of 152 

clinically normal Awassi sheep (62 males 

which subdivided into 24 ram lambs aged 7-9 

months and 38 rams; 21 rams aged 1.5 – 2 

years, and 17 rams aged > 2 to 4 years, and 90 

females which subdivided into 30 ewe lambs 

aged 7– 12 months, 30 pregnant ewes aged 1 – 

4 years and 30 lactating ewes aged 1.5 – 4 
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years) in Baghdad governorate from October 

2011 until March 2012. Eighty seven out of 

152 sheep were investigated for GGT (29 

males; 10 ram-lambs aged 7-9 months , 11 

rams aged 1.5-2 years and 8 rams aged >2-4 

years and 58 females; 19 ewe lambs aged 7-12 

months , 20 pregnant ewes aged 1 -4 years and 

19 lactating ewes aged 1.5-4 years). Sera were 

separated after centrifugation for 5 minutes at 

3000 rpm (11), then used directly for 

measurements of serum ALT, AST, ALP, and 

GGT enzymes. ALT, AST, ALP and GGT 

were determined according to the colorimetric 

methods of (12, 13, 14 and 15). 

Statistical analysis was performed using 

SAS program. Data were subjected to analysis 

of variance (ANOVA) and significant means 

were compared by T-test at a level (P<0.05). 

 

Results and Discussion 

The serum values of the measured liver 

enzymes ALT, AST, ALP, and GGT in 

clinically healthy Awassi sheep independent of 

any subdivision were as follows: 9.66 ± 0.31 

U/L ranged 3.5 – 24 U/L, 71.83 ± 3.09 U/L 

ranged 25 – 220 U/L, 139.86 ± 3.56 U/L 

ranged 59 – 300 U/L and 15.9 ± 0.78 U/L 

ranged 2.3 – 38.2 U/L respectively (table, 1).  

The results obtained in the current study 

was lower than those recorded by international 

studies (16 and 17), whereas (18) recorded 

serum ALT and GGT higher than our range, 

while serum ALP was lower. This may be 

attributed to the fact that the grazing and 

indigenous sheep fed multiple types of poor 

quality grass with little amounts of 

concentrated ration (grains), the feeding 

system have not managed correctly, and 

variation in the environment. For this reason, 

our findings was slightly lower than those 

gained by (19) who emphasis the effect of 

nutritional treatments and heat stress on 

Awassi sheep during spring and summer, and 

they found that the type of food alter the levels 

of liver enzymes toward decrement about 16% 

in summer. 

The enzymes values were presented 

according to sex in table,2. The serum ALT 

activity was 11.04 ± 0.51 U/L in males and 

8.71 ± 0.36 U/L in females with a significant 

difference between them (P<0.05). Serum 

AST values were found to be 74.52 ± 4.48 U/L 

in males, while in females was 69.98± 4.23 

U/L. Serum ALP activities was 147.80 ± 4.65 

U/L in males and 134.38 ± 5.03 U/L in 

females. There was no significant difference 

between males and females in serum AST and 

ALP activities. On the other hand, the GGT 

activity was found to be 18.60 ± 1.52 U/L in 

males and 14.59 ± 0.85 U/L in females. The 

serum GGT activity was significantly higher in 

males compared to females. This may be due 

to hormonal effect. However, our findings 

disagree with (20), despite the fact that the 

number of sheep surveyed was low, may be 

explain the negative differences according to 

sex. Also, the current results disagree with 

(21) who found significant differences in AST 

and ALP activities in relation to sex in their 

study conducted on 377 apparently healthy 

sheep. 

The effect of age on serum ALT, AST, 

ALP, and GGT activities in males are 

presented in table 3. The serum ALT activity 

in the three age groups were as follows: 11.11 

± 0.72 U/L, 9.99 ± 0.84 U/L and 12.25 ± 1.13 

U/L respectively with no significant 

differences between them, while serum AST 

activities were 61.93 ± 4.11 U/L, 83.76 ± 5.65 

U/L and 80.88 ± 13.15 U/L with significant 

differences between 7-9 months and 1.5-2 

years age group. Serum ALP activities were as 

follows 142.83 ± 8.31 U/L, 160.76 ± 8.23 U/L 

and 138.82 ± 5.95 U/L with no significant 

difference between them. On the other hand, 

serum GGT activities were significantly higher 

in 7-9 months and 1.5-2 years groups in 

comparison with those >2-4 years age groups. 

The values were 22.87 ± 2.0 U/L, 20.95 ± 2.34 

U/L and 9.69 ± 0.90 U/L respectively. There 

was correlation between serum ALT and AST 

activities in male age groups (r = 0.30, P= 

0.01). 

The findings of the current study were 

partially in consent with a study of (22) that 

studied 98 goat and 22 sheep and compared 

the ALT and AST enzymes levels according to 

their gender and age, and they found no 

significant differences according to their age 

and sex. However, our findings disagree with 
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(21) who found significant differences only in 

ALP levels according to age. 

On the other hands, recent studies in Iraq 

were done by (23) to estimate the relationship 

between some liver enzymes like AST and 

ALT periodically with the breed of sheep, and 

growth of wool, they found significant 

increase of AST and ALT enzymes in some 

breeds. Moreover, they found no effect of age 

and physiologic status on these enzymes as we 

mentioned in our results. 

Serum liver enzymes' activities according to 

physiologic status are presented in table 4. 

Serum ALT activities in ram lambs, rams, ewe 

lambs, pregnant and lactating ewes were as 

follows : 11.11 ± 0.72 U/L , 11.00 ± 0.70 U/L, 

8.77 ± 0.48 U/L , 9.66 ± 0.81 U/L and 7.69 ± 

0.48 U/L respectively. There was highly 

significantly difference between serum ALT in 

ram lambs and rams compared to that of ewe 

lambs and lactating ewes. The serum AST 

activities in ram lambs, rams, ewe lambs, 

pregnant and lactating ewes were as follows : 

61.93± 4.11 U/L, 82.47 ± 6.56 U/L , 53.28 ± 

4.45 U/L , 72.16 ± 8.76 U/L and 84.50 ± 7.14 

U/L respectively. 

The serum values of AST enzyme were 

significantly higher in rams and lactating ewes 

compared to ram lambs and ewe lambs. The 

serum ALP activities in ram lambs, rams, ewe-

lambs, pregnant and lactating ewes were 

142.83 ± 8.31 U/L , 150.94 ± 5.50 U/L , 

157.60 ± 6.67 U/L , 136.03 ± 10.76 U/L and 

109.53 ± 5.71 U/L respectively. In fact, the 

activity of serum ALP was significantly lower 

in lactating ewes in comparison with other 

groups. Finally, serum GGT values were 

significantly lower in pregnant ewes compared 

to ram lambs, rams, and lactating ewes groups. 

In above drop information, the differences 

between values of our observations and other 

studies on sheep, it could be assumed to the 

individual variation or genetic factors. These 

results are consistent with (24) who explained 

that activity of ALT, AST and GGT enzymes 

could be recommended as a reliable liver 

status criterion in sheep. Also, our study is in 

line with (25) who attributed elevated liver 

enzymes to higher activity of Awassi rams in 

breeding season, they found that rams treated 

with Gonadotropin Releasing Hormone 

(GnRH) revealed more elevated values of 

ALT, AST, and ALP in comparison with 

control groups inside and outside breeding 

seasons. 

In conclusion, this study recorded reference 

range and mean ± SEM of serum liver 

enzymes activities in clinically healthy Iraqi 

Awassi sheep with significant differences 

between males and females a well as between 

subgroups in both sexes. 

 

Table, 1: Serum values of ALT, AST, ALP and GGT activities in Awassi sheep (M±SE) 

 
Liver enzymes No. of sheep Range Mean ± SEM 

Serum ALT (U/L) 152 3.5 – 24 9.66 ± 0.31 

Serum AST (U/L) 152 25 – 220 71.83 ± 3.09 

Serum ALP (U/L) 152 59 – 300 139.86 ± 3.56 

Serum GGT (U/L) 87 2.3 – 38.2 15.9 ± 0.78 

 
Table, 2: Serum values of ALT, AST, ALP and GGT activities according to sex in Awassi sheep (M±SE) 

 

Gender Liver Enzymes 

ALT 

(U/L) 

AST 

(U/L) 

ALP 

(U/L) 

GGT 

(U/L) 

Males 4 – 24 

11.04 ± 0.51   a 

(n=62) 

36 – 220 

74.52 ± 4.48   a 

(n=62) 

73 – 229 

147.8 ± 4.65   a 

(n=62) 

6 – 33.58 

18.6 ± 1.52   a 

(n=29) 

Females 3.5 – 17 

8.71 ± 0.36    b 

(n=90) 

25 – 210 

69.98 ± 4.23  a 

(n=90) 

59 – 300 

134.38 ± 5.03  a 

(n=90) 

2.3 – 38.2 

14.59 ± 0.85  b 

(n=58) 

Different letters vertically refers to presence of significant differences at (P<0.05). 
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Table 3: The effect of age on serum liver enzymes activities in male Awassi sheep (M± SE) 

Age 

Liver Enzymes 

ALT 

(U/L) 

AST 

(U/L) 

ALP 

(U/L) 

GGT 

(U/L) 

7 – 9 months 

5 – 21.6 

11.11 ± 0.72   a 

(n=24) 

36 – 115 

61.93 ± 4.11  b 

(n=24) 

73 – 217 

142.83 ± 8.31 a 

(n=24) 

16.2 – 33.58 

22.87 ± 2.00 a 

(n=10) 

1.5 – 2 years 

4 – 19.5 

9.99 ± 0.84    a 

(n=21) 

41 – 146 

83.76 ± 5.65  a 

(n=21) 

95 – 229 

160.76 ± 8.23 a 

(n=21) 

11.58 – 31.7 

20.95 ± 2.34  a 

(n=11) 

>2 – 4 years 

4 – 24 

12.25 ± 1.13  a 

(n=17) 

38 – 220 

80.88 ± 13.15ab 

(n=17) 

82 – 187 

138.82 ± 5.95 a 

(n=17) 

6 – 12.74 

9.69 ± 0.90   b 

(n=8) 

Different letters vertically refers to presence of significant differences at (P<0.05). 

 

Table, 4: Serum liver enzymes activities according to physiologic status in Awassi sheep (M±SE) 

Groups 

Liver Enzymes 

ALT 

(U/L) 

AST 

(U/L) 

ALP 

(U/L) 

GGT 

(U/L) 

Ram lambs 

5 – 21.6 

11.11 ± 0.72  a 

(n=24) 

36 – 115 

61.93 ± 4.11  b 

(n=24) 

73 – 217 

142.83± 8.31  a 

(n=24) 

16.2 – 33.58 

22.87 ± 2.00  a 

(n=10) 

Rams 

4 – 24 

11.00 ± 0.70  a 

(n=38) 

38 – 220 

82.47 ± 6.56  a 

(n=38) 

82 – 229 

150.94± 5.50  a 

(n=38) 

6 – 31.7 

16.21 ± 1.90  a 

(n=19) 

Ewe lambs 

4.8 – 17 

8.77 ± 0.48  b 

(n=30) 

29 – 150 

53.28 ± 4.45  b 

(n=30) 

97 – 230 

157.60 ± 6.67 a 

(n=30) 

4 – 31.3 

15.39 ± 1.61ab 

(n=19) 

Pregnant ewes 

4 – 13.8 

9.66 ± 0.81  ab 

(n=30) 

25 – 210 

72.16 ± 8.76 ab 

(n=30) 

82 – 300 

136.03± 10.76 a 

(n=30) 

2.3 – 23 

11.70 ± 1.08  b 

(n=20) 

Lactating ewes 

3.5 – 12.8 

7.69 ± 0.48  b 

(n=30) 

36 – 178 

84.50 ± 7.14  a 

(n=30) 

59 – 186 

109.53± 5.71  b 

(n=30) 

8.1 – 38.2 

16.83 ± 1.54 a 

(n=19) 

Different letters vertically refers to presence of significant differences at (P<0.05). 
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 انزيمات الكبد في مصل الاغنام العواسية العراقية ةتقييم فعالي
 

حارث عبد الهادي الحديثي
1
نصير محمد بدوي و 

1
ماجد محمد محمود  و  

2
 

1
  -فرع الطب الباطني والوقائي البيطري

2 
 العراق -جامعة بغداد  -كلية الطب البيطري - الأمراض المشتركةوحدة 

 

 الخلاصة

و  (AST)و  (ALT)رأساً من الاغنام العواسية العراقية السليمة سريرياً لتقييم انزيمات الكبد  152اجريت هذه الدراسة على 

(ALP)  و(GGT) اناث موزعة  22)حملان وأكباش( و  22موزعة على العراق. قسمت الاغنام الى ذكور -في محافظة بغداد

حتى  2111الأول  جمعت العينات للفترة بين تشرين شهراً. 84-7على حملان انثوية ونعاج حوامل ومرضعات تراوحت اعمارهم 

نتائج لكل من البينت  جامعة بغداد.-ات المرضية في كلية الطب البيطريوقد اجريت الفحوصات في مختبر التشخيص 2112آذار 

 AST 25-221 U/L  ،71.45  ±5.12 U/Lوانزيم  ALT 5.5- 28 U/L  ،2.2  ±1.51 U/Lالانزيمات المذكورة كما يلي : 

 على التوالي. GGT 2.5-54.2 U/L  ،15.2±1.74 U/Lوانزيم  ALP 52-511 U/L  ،152.42  ±5.52 U/Lوانزيم 

، كما درس  GGTو  ASTبين الذكور والاناث في مستويات انزيمي  (P<0.05)اظهرت النتائج وجود زيادة معنوية بمستوى 

في  (P<0.05)تاثير العمر على انزيمات الكبد في الذكور. وعلى اية حال، لوحظ حسب الحالة الفسلجية اختلافات معنوية بمستوى 

اسي لانزيمات الكبد في الاغنام العواسية الخطأ القي± ثبتت هذه الدراسة قيم المديات الطبيعية والمعدلات ا .القيم لكل المجاميع

 العراقية مع وجود اختلافات معنوية بين الذكور والاناث، اضافة الى المجاميع الفرعية في كلا الجنسين.

 

 الاغنام العواسية العراقية. ,, انزيمات الكبد الكلمات المفتاحية : مصل 

 


