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Abstract 

The current study was conducted to estimate the Zinc(Zn) levels in serum of (190) Awassi 

sheep (males) in Fallujah city/ Iraq. The animals were examined clinically and serum samples 

were examined by atomic absorption spectrophotometer (AAS) to detect the Zn 

concentration, the results showed decrease in zinc level in addition to significant (P≤0.05) 

difference between among the control group 0.67±0.42 ppm and affected which include Al-

bushegel group0.21±0.42 ppm, Al-falaahat group0.18±0.12 ppm and Al-bualwaan group0.13

±0.27 ppm. Also, RBCs reduced in Al-bushegel group6.88±0.51* 10 6/ul, Al-falaahat 

group7.03 ± 0.26* 106/ul, and Al-bualwaan group6.37 ± 0.84* 106/ul, thus Hb declined in Al-

bushegel group 7.13±0.22g/dl, Al-falaahat group 7.27±0.32g/dl, and Al-bualwaan group 6.82 

± 0.43g/dl in the whole blood samples. PCV was also significant (P≤0.05) reduced in Al-

bushegel group 21.41±0.53%, Al-falaahat group 21.75 ± 0.48%, and Al-bualwaan group 

20.21 ± 0.15%. On the other hand, the results showed an insignificant difference in MCV 

among Al-bushegel group 31.1± 0.12fL, Al-falaahat group 30.9± 0.92fL, and Al-bualwaan 

group 31.7± 0.35fL, but there's no substantial difference in MCHC between Al-bushegel 

group 33.1±0.21g/dl, Al-falaahat group 33.4±0.54g/dl, and Al-bualwaan group 32.7±0.40g/

dl. When compared to control 35.70±2.42 (U/L), there was no significant difference in ALT 

activity in Al-bushegel group l 31.16 ± 0.19 (U/L), Al-falaahat group 30.60 ± 0.84 (U/L), and 

Al-bualwaan group 28.22 ± 1.13 (U/L). Furthermore, as compared to control 86.20±18.79 (U/

L), AST activity was substantially higher in Al-bushegel group 46.38 ± 1.32 (U/L), Al-

falaahat group 42.11 ± 0.82 (U/L), and Albualwaan group 39.48 ± 1.75 (U/L). In this 

investigation, serum urea levels were 48.09 ± 0.05, 43.00 ± 0.47 and 51.50 ± 0.89 (mg/dl) in 

Al-bushegel, Al-falaahat, and Al-bualwaan groups respectively, compared to control levels of 

22.35±0.11 mg/dl. In comparison to control 0.71±0.04 (mg/dl), serum creatinine levels 

increased significantly in Al-bushegel group 1.09 ± 0.01 (mg/dl), Al-falaahat group 1.12 ± 

0.06 (mg/dl), and Al-bualwaan group 1.14 ± 0.03 (mg/dl). The affected animal group's heart 

and respiration rates were significantly (P≤0.05) higher than those of the control group. In 

conclusion, it was a considerable difference in Zinc concentrations, haematological, and 

biochemical characteristics among sheep studied in Fallujah, Iraq.     
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Introduction 

Zinc was still the second most common trace 

element in the body, but because it isn't always 

stored in the body, a continual food intake is 

necessary for the body's proper metabolic 

activities (1). It was an essential element for 

ruminants required for a number of metabolic 

activities. Zn impacted ruminant growth, 

reproduction, and gene expression, and is 

necessary for normal immune system function 

(2), Zn is an element of several cellular 

proteins and acting the main role in gene 

expression rule and body growth (3). It is also 

important for genetic material and production 

of protein, glucose metabolic rate, oxygen 

transport, and cellular membrane stability (4). 

Zn deficiency is produced by lacking 

quantities of dietary on these elements in foods 

or hay, and also Zn absorption failure and body 

stress (5). In addition, it acts as an antioxidant, 

dropping or avoiding oxidative stress. 

Parakeratosis, anemia, hair loss, late sexual 

and maturation period, growth retardation, 
delayed wound healing, and absence of 

appetite were all signs of Zn deficiency in 

sheep (6), presence of alopecia at the neck, 

shoulder and abdomen, easily detached wool, 

rough wool, steely wool and achromotrichia 

(wool discoloration). Also, there was 

enlargement of knee joint. Additional signs 

included inappetence, poor growth, pale  

 

mucous membrane, lameness, staggering gait 

and diarrhea (7). Zinc deficiency is related to a 

sum of tissue disorders and alterations in 

normal cell metabolism. Zinc is necessary for 

the structure and function of many 

macromolecules, in addition to the responses 

of above 300 various enzymes. In enzymes, it 

plays the role of a stimulator and an essential 

element (8). Zinc deficiency, which is essential 

for bone growth, can lead to decrease in 

alkaline phosphatase and lactate 

dehydrogenase activity, change bone 

calcification, and result in skeleton 

deformation and joint enlargement in animals 

(9).  

Other hormones such GH, thyroid stimulating 

hormone, luteinizing hormone, follicular 

stimulating hormone, and 

adrenocorticotrophic hormone depend on it 

(10). Zinc-containing enzymes had an 

important role in metabolic and cell 

reproduction. Furthermore, Zn-containing 

enzymes like lactate dehydrogenase and 

carbonic anhydrase are engaged in 

intermediate metabolism throughout the 

exercise. In addition, Zn-having enzyme, 

superoxide dismutase, fights free radical 

harms. (11).  

The salivary Zn-reliant polypeptide series 

directed by the zinc shortage reduced an 

animal's appetite for food through 

compromising taste (12). The loss of body 

weight and the pallor of mucous membranes 

could be seen in zinc deficient animals (13). Zn 

is essential for natural killer and neutrophil cell 

stimulation and wide obtainability, 

lymphocyte gene control, T-cell activity, 

antioxidant capability, cytotoxicity, neuro-

transmitters, gene expression, and DNA 

synthesis, among other things (14). This study 

aimed to detected hematological and 

biochemical parameters of Zinc deficiency in 

sheep in Fallujah city. 

Materials and methods 

Study area and design 

This study was conducted on 190 Awassi 

sheep (males) from May 2021 to July 2021, 

selected randomly from three villages around 

Fallujah city/Iraq (62 in Al-bushegel, 64 in Al-

falaahat and 64 in Al-bualwaan), a different 10 

healthy examined sheep, without any signs of 

illness used as a control group, animals aged 1-

3 years with an average weight 38.6 ±0.76 kg. 

Clinical examination includes recording of 

temperature, respiration and heart rates, 

diarrhea, wool status, alopecia, mucous 

membrane alterations, anemia, loss of appetite 

and poor growth of all animals. Blood samples 

were taken for biochemical and hematological 

examination; this study was carried out from 

May 2021 to July 2021.  

Samples collection 

From the jugular vein of each animal, ten 

milliliters of blood were sampled and put into 

sterile two types of test tubes, 5 ml in tubes 

with anticoagulant ethylene diamine tetra 

acetic acid (EDTA) were kept on an ice pack 

for hematological parameters, the other 5 ml in 

tubes without anticoagulant for detecting of 

liver and kidney enzymes which kept in an 
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inclined position for 20 minutes then 

transported on an ice pack to the laboratory, 

then serum was centrifuged at 3000 rpm for 10 

minutes, stored in Eppendorf tubes at (-20oC) 

until used for detecting Zn concentration and 

biochemical analysis by Atomic Absorption 

Spectrophotometer (15). 

Zinc concentration 

Zinc levels in serum samples were measured 

by using an atomic absorption 

spectrophotometer (UNICAM series 969 UK) 

at a wavelength of 213.9 nm, so 1 mL of blood 

was taken and digested in 9 mL of freshly 

prepared acid mixture 65 % HNO3 and 37 % 

HCl, which was then gently boiled for 4–5 

hours over a water bath (95°C) or until the 

sample had completely dissolved (16). 

Hematological parameters analysis 

Hematological analyzer (DXH 560 AL 
Beckman Coulter, USA) was used to detect 

blood parameters included the hemoglobin 

(Hb), red blood cell count (RBCs), mean 

corpuscular Hb (MCH), mean corpuscular 

volume (MCV), mean corpuscular Hb 

concentration (MCHC), packed cell volume 

(PCV) and white blood cell count (WBCs).  

Biochemical parameters analysis 

The liver and kidney enzymes (AST, ALT, 

Urea and Creatinine) were also determined by 

commercial kits (DiaSys, Germany) and 

carried out by using Atomic Absorption 

Spectrophotometer (AAS) UNICAM series 

969 UK to estimated photometrically 

according to instructions of kits manufacturers.  

Statistical analysis  

SPSS was used for statistical analysis of the 

data obtained (Version 25). The significance 

assigned to (P≤0.05) and the findings were 

displayed as Mean ± SE. (17). 

Results 

The current study found a significant reduction 

(P≤0.05) in serum Zn concentration 

(0.21±0.42 ppm in Al-bushegel group, 

0.18±0.12 ppm Al-falaahat group and 

0.13±0.27 ppm Al-bualwaan group) than the 

control group 0.67±0.42 ppm as shown in 

(table 1). 

 

 

 

 

 

 

 

 

 

Both the control and affected groups had 

identical average body temperatures, while the 

heart rates of the afflicted animal group were 

considerably (P≤0.05) higher (96.85±0.06 

pulse/min in Al-bushegel group, 102.09±0.14 

pulse/min in Al-falaahat group and 

105.63±0.09 pulse/min in Al-bualwaan group) 

than those of the control group 78.26±0.34 

pulse/min, as well as respiratory rates were 

considerably (P≤0.05) higher (39.92±0.10 

time/min in Al-bushegel group, 42.04±0.08 

time/min in Al-falaahat group and 46.27±0.26 

time/min in Al-bualwaan group) than those of 

the control group 27.52±0.31 time/min, as 

indicated in (table -2-). 

 

 

 

 

 

 

 

 

Parameters 
Control 

group 

Al- 

bushegel 

Al- 

falaahat 

Al- 

bualwaan 

Zinc concentration (ppm) 
0.67±0.42 0.21±0.42* 0.18±0.12* 0.13±0.27* 

* (P≤0.05) Significant 

Table (1): Zinc concentration mean values (±SE) in sheep from different 

villages in Fallujah city. 
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Parameters 
Control 

group 

Al- 

bushegel 

Al- 

falaahat 

Al- 

bualwaan 

Body temperature 

(C°) 
39.12±0.31 39.35±0.19 38.93±0.33 39.42±0.51 

Heart rate (pulse / 

min) 
78.26±0.34 96.85±0.06* 102.09±0.14* 105.63±0.09* 

Respiratory rate 

(time / min) 
27.52±0.31 39.92±0.10* 42.04±0.08* 46.27±0.26* 

* (P≤0.05) Significant 

 

According to case history data from this study 

(table -3-), animals suffered from loss of 

appetite (38) 61% in Al-bushegel group, (40) 

62.8% Al-falaahat group and (44) 68.2% Al-

bualwaan group. Alopecia also seen as (18) 

28.4% in Al-bushegel group, (17) 26.8% in Al-

falaahat group, and (20) 31.7% in Al-bualwaan 

group. Anemia and pale mucous membranes 

were (28) 44.6% in Al-bushegel group, (31) 

48.2% Al-falaahat group and (34) 53.5% Al-

bualwaan group of sheep. Wool loose 

percentages (43) 68.9% in Al-bushegel group, 

(46) 71.7% Al-falaahat group and (48) 74.6% 

in Al-bualwaan group. Diarrhea were (13) 

20.4% in Albushegel group, (14) 22.2% Al-

falaahat group and (17) 26% Al-bualwaan 

group. Poor growth (25) 40.7% in Al-bushegel 

group, (26)41.3% Al-falaahat group and (29) 

44.9% in Al-bualwaan group. Parakeratosis (6) 

9.5% in Albushegel group, (7) 11.2% Al-

falaahat group and (10) 15.9% Al-bualwaan 

group. 

The hematological analysis presented a 

significant reduction (P≤0.05) in RBCs count 

(6.88±0.51*106/ul in Al-bushegel group, 7.03 

± 0.26*106/ul Al-falaahat group and 6.37 ± 

0.84* 106/ul in Al-bualwaan group) 

comparative with control 10.25 ± 0.08*106/ul, 

also Hb significantly decreased (7.13±0.22 

g/dl in Al-bushegel group, 7.27 ± 0.32 g/dl Al-

falaahat group and 6.82 ± 0.43 g/dl in Al-

bualwaan group) than control group 9.69 ± 

0.18g/dl. Also, PCV significantly decreased 

(21.41 ± 0.53% in Al-bushegel group, 21.75 ± 

0.48% Al-falaahat group and 20.21 ± 0.15% in 

Al-bualwaan group) than percentage of control 

group 29.16 ± 0.48% as shown in (table -4-). 

 

 

Symptoms Al-bushegel Al-falaahat Al-bualwaan 

Anemia+ Pale mucous membranes  (28) 44.6%  (31) 48.2%  (34) 53.5% 

Diarrhea (13) 20.4% (14) 22.2% (17) 26% 

Poor growth (25) 40.7% (26) 41.3% (29) 44.9% 

Loss of appetite (38) 61% (40) 62.8% (44) 68.2% 

Alopecia  (18) 28.4% (17) 26.8% (20) 31.7% 

Wool loose (43) 68.9% (46) 71.7% (48) 74.6% 

Parakeratosis (6) 9.5% (7) 11.2% (10) 15.9% 

 

Table (2): Vital signs of examined sheep from different villages in Fallujah city. 

Table (3): Clinical signs number and percentages that showed in sheep from 

different villages in Fallujah city. 
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On the other hand, the result showed the 

insignificant difference of MCV (31.1± 0.12 

fL in Al-bushegel group, 30.9± 0.92 fL Al-

falaahat group and 31.7± 0.35 fL in Al-

bualwaan group) than control group 28.4±1.69 

fL, with an insignificant difference of MCHC 

(33.1±0.21g/dl in Al-bushegel group, 

33.4±0.54 g/dl Al-falaahat group and 

32.7±0.40 g/dl in Al-bualwaan group) of sheep 

serum that had Zn deficiency symptoms when 

compared with the control group 33.2±0.71 

g/dl which mean it normochromic normocytic 

anemia as shown in (table -4-).  

 

 

Parameters Control group Al-bushegel Al-falaahat Al-bualwaan 

RBC (106/ul)  10.25 ± 0.08 6.88±0.51* 7.03 ± 0.26* 6.37 ± 0.84* 

Hb (g/dl)  9.69 ± 0.18 7.13±0.22* 7.27 ± 0.32* 6.82 ± 0.43* 

PCV (%) 29.16 ± 0.48 21.41 ± 0.53* 21.75 ± 0.48* 20.21 ± 0.15* 

WBC (103/ul)  7.90±0.30 10.48 ± 0.74 11.03 ± 0.96 10.83 ± 0.69 

MCV (fL) 28.4±1.69 31.1± 0.12 30.9± 0.92 31.7± 0.35 

MCH (pg) 9.5± 0.05 10.4± 0.60 10.3± 0.20 10.7± 0.49 

MCHC (g/dl) 33.2±0.71 33.1±0.21* 33.4±0.54* 32.7±0.40* 

* (P≤0.05) Significant 

 

In this study ALT activity was not significant 

variation in Al-bushegel group 31.16 ± 0.19 

(U/L), Al-falaahat group 30.60 ± 0.84 (U/L), 

and Al-bualwaan group 28.22 ± 1.13 (U/L) 

when compared to control 35.70±2.42 (U/L). 

Moreover, AST activity was significant raised 

in Al-bushegel group 46.38 ± 1.32 (U/L), Al-

falaahat group 42.11 ± 0.82 (U/L) and 

Albualwaan group 39.48 ± 1.75 (U/L) 

compared to control 86.20±18.79 (U/L) as 

shown in (table -5-).  

 

 

 

 

 

 

 

 

 

 

 

 

Serum urea results in this study were a 

significant in studied areas 48.09 ± 0.05, 43.00 

± 0.47 and 51.50 ± 0.89 (mg/dl) in Al-

bushegel, Al-falaahat, and Al-bualwaan 

groups respectively, compared to control 

22.35±0.11 mg/dl. While serum creatinine 

level exhibited a significant increase in Al-

bushegel group 1.09 ± 0.01(mg/dl), Al-

falaahat group 1.12 ± 0.06(mg/dl) and Al-

bualwaan group 1.14 ± 0.03(mg/dl) related to 

control 0.71±0.04(mg/dl) as shown in (table -

5-). 

 

 

 

 

 

 

 

Table (4): Hematological parameters values in sheep of different villages of 

Fallujah city. Mean (±SE)  
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Parameters Control group Al-bushegel Al-falaahat Al-bualwaan 

ALT (U/L) 35.70±2.42 31.16 ± 0.19 30.60 ± 0.84 28.22 ± 1.13 

AST (U/L) 86.20±18.79 46.38 ± 1.32* 42.11 ± 0.82* 39.48 ± 1.75* 

Urea (mg/dl) 22.35±0.11 48.09 ± 0.05* 43.00 ± 0.47* 51.50 ± 0.89* 

Creatinine (mg/dl) 0.71±0.04 1.09 ± 0.01* 1.12 ± 0.06* 1.14 ± 0.03* 

* (P≤0.05) Significant 

 

Discussion 

The present study results agree with (18) who 

noticed that Zn level (in sheep in Al-Najaf 

province) was 0.190±0.007 ppm, and (19) who 

found serum value of Zn in sheep was 31.25 ± 

5.43 μg/dl [0.312± 5.43 ppm], also (20) who 

noticed that serum Zn concentration was 

7.61±0.28 μmol/L [0.497±0.28 ppm]. (21) 

found 44.13±3.16 ug/dl [0.441±3.16 ppm] in 

blood, and (22) who recorded 4.51 ± 0.13 

μmol/L [0.294± 0.13 ppm] in blood of affected 

sheep. While (23), (24) were found Zn 

concentration 0.11 ± 0.02 ppm and 0.117 

mg/dl [ 0.0117 ppm] respectively.  

The present study results disagree with (25) 

who found the serum concentrations of Zn 

were 0.652±0.021, 0.686±0.020, 0.65±0.26, 

0.72± 0.010 ppm, and with (26) who recorded 

Zinc values 82.85±3.2, 80.96±2.71, 

85.88±2.76 μg/dl [0.828±3.2, 0.809±2.71, 

0.858±2.76 ppm]. Also (27) who found 

8.34 ± 1.07μmol/l [ 0.545 ppm], (28) noticed 

that Zn level was 8.63±2.22μmol/L [ 56.44 

ug/dL, 0.564 ppm]. In addition, (29), (30), (31) 

and (32) were recorded Zn concentration (0.70 

μg/mL, 0.19 μg/mL) [0.70 ppm, 0.19 ppm], 

[0.69±0.06 ppm], 173.02± 2.814μg/dl [1.730 

ppm], and [1.13±0.07 ppm].  
The current study found Zn deficiency resulted 

in physiological defects accompanied by a 

wide range of disorders, such as loss of 

appetite, wool loss, growth retardation, anemia 

and pale mucous membranes, alopecia, and 

diarrhea; which was consistent with (33) 

findings. This conclusion corroborated results, 

that linked the disruption to a reduction in Zn-

dependent metabolic enzymes such as alkaline 

phosphatase, also many soils are zinc deficient, 

and fertilizers could increase crop yields and 

grain Zn levels, thereby increasing Zn in the 

food supply and alleviating animals' Zn 

deficiency (22).  

The current results were with agreement of 

(26) who found animals body temperature 

39.74 ± 0.19 oC, 39.20 ± 0.03 oC, 39.18 ± 0.09 

oC. Also (25) detected an increase in Pulse rate 

75.6±12.07 pulse/min and Respiratory rate 

32.73±1.35 time/min. In addition, the body 

temperature 39.37 ± 0. 28 oC, Heart Rate 101.6 

± 4.6 pulse/min, Respiratory Rate 41 ± 3.1 

time/min noticed by (19). Body temperature 
38.62±0.12 oC, Heart Rate 123.9±5.33 

pulse/min, Respiratory Rate 30.40±1.68 

time/min were recorded by (20).  Also (32) 

found The mean of body temperature was 

(39.46±0.04 oC) similar in both control and 

mineral deficiency group, While the means of 

respiratory and pulse rate were 34.15 ±4.68 

time/min, 87.17±0.57 pulse/min respectively. 

The present study found that a considerable 

rise (P<0.05) in pulse and respiratory rates 

happened as a compensatory means against 

anemic hypoxia, for the reason that the 

reduction in the RBCs amount and Hb levels 

affected the oxygen spread to tissues, so a 

failure of tissues to receive enough quantity of 

Table (5): Biochemical parameters values in sheep from different villages in 

Fallujah city. Mean (±SE) 
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oxygen will take place and such explanation 

was in agreement with those of (34).  

 The results of current study with the 

agreement of (25) who found anemia and pale 

mucous membranes was 54.8%, alopecia and 

steely wool 32.4%, diarrhea7.2%, pica 6%, 

parakeratosis 1.2%, while (18) recorded 

anemia 40.6%, wool lose 87.5%, diarrhea 

28.1%, loss of appetite 87.5%, poor growth 

40.6%, parakeratosis 56.2%, also (19) found 

icterus of mucous membranes 45 (75%), wool 

loss 41 (68.5%), diarrhea 14 (23.3%), loss of 

appetite 38 (63.3%), alopecia 16 (26.5%), 

parakeratosis7 (11.5%), pica 20 (33.5%). 

This study agree with (25) who found RBCs 

count was 5.40±0.13, 5.16 ±0.14, 5.33 ±0.12, 

5.04±0.11(106/ul), and with (19) who recorded 

6.8 ± 1.42(106/ul), while (26) noticed that 

RBCs count were 7.42 ± 0.22, 7.77 ± 0.20, 7.98 

± 0.10(106/ul), and (32) who found it 

6.42±0.14 (106/ul), also (35) found RBCs 

count 8.636±2.484 (106/ul). But the study 

disagreed with (20) who found RBCs count 

12.54±0.55(106/ul), and (22) who recorded 
RBCs count 9.87 ± 1.59(106/ul). 

This study agree with (25) who recorded the 

Hb 7.12 ±0.15, 7.08 ±0.18, 7.20 ±0.15, 6.50 

±0.15(g/dl). Also, (19) found Hb 7.66 ± 

1.03(g/dl), and (13) who noticed that Hb was 

5.96±0.19(g/dl), also (26) found Hb values 

7.42 ± 0.23, 8.32 ± 0.23, 7.91 ± 0.17(g/dl). (32) 

found Hb 6.76± 0.14(g/dl). 

The current study agree with (25) who 

recorded PCV 21.00 ±0.45%, 21.16 ±0.55%, 

21.35 ±0.48%, and 19.14 ±0.43%. Also (19) 

found PCV was 24.3 ± 3.05%, and (26) who 

found PCV percentages 22.44 ± 0.58%, 24.10 

± 0.65%, and 24.98 ± 0.50%. PCV/ (%) 28.85 

± 2.37 (22). while (32) found PCV percentages 

was 19.94±0.36% and (20) who noticed that 

PCV was 17.75±0.55%, 

MCV values in this study agree with (19) who 

recorded MCV 35.7 ± 2.82(fL), and (26) who 

found MCV 30.46 ± 0.69, 31.17 ± 1.20, 31.34 

± 0.50(fL), (32) found 31.99±0.72(fL), MCV 

29.59 ± 3.54 (fL) (22) also (35) found MCV 

43.39±8.186(fL).  but this study disagree with 

(13) who noticed that MCV was 

14.64±0.74(fL).  

This study agree with (19) who found MCHC 

33.41 ± 3.65(g/dl), and (20) who noticed 

MCHC 33.59±.0.38(g/dl), also (26) found 

MCHC 33.51 ± 0.64, 34.53 ± 0.84, 33.35 ± 

0.87(g/dl). also (32) found MCHC was 

33.8±0.49(g/dl). MCHC 33.84 ± 2.16(g/dl) 

(22) 

The current study agree with (26) who 

recorded WBC 12.33 ± 0.96, 9.13 ± 1.19, 

10.23 ± 0.42(103/ul), and (35) who found WBC 

9.395±4.418 (103/ul), WBC 9.76 ± 

1.37(103/ul) (34), but the study disagreement 

with (25) who found WBC was 6.44±0.37, 

6.21±0.27, 5.94±0.23, 6.09±0.39 (103/ul), and 

(20) who noticed that WBCs 

5.82±9.32(103/ul). 

The study found a significant (P<0.05) 

reduction in hematological values due to a 

decrease in Zn level, that interfere with RBCs 

synthesis. Also, an increase in lipid 

peroxidation and oxidative stress caused an 

increase in the creation of free radicals, which 

lead to bone marrow depression and a drop in 

haematological results, causing an 

erythropoietin decline, which was supported 

by (36). 
The current study agree with (26) who found   
ALT 19.60 ± 0.84, 19.22 ± 1.13, 29.58 ± 

1.48(U/L), AST 27.17 ± 0.82, 26.48 ± 1.75, 
37.37 ± 1.48(U/L), and (22) who found ALT 

38.67 ± 2.26(U/L), AST 53.45 ± 11.34(U/L). 

The current study disagreed with (35) who 

found ALT  31.19±21.50 (U/L), AST  

54.16±728.9 (U/L).   

The results in this study was agreed with (26) 

who recorded Urea 53.00 ± 4.47, 39.50 ± 1.89, 
53.48 ± 3.16(mg/dl), and Creatinine 1.12 ± 

0.06, 0.84 ± 0.03, 1.16 ± 0.04(mg/dl). Also (7) 

who found Urea (mg/dl) 48.58* ± 3.16.  

The results in this study was disagreed with 
(35) who found Urea 1.478±22.10 (mg/dl) and 

Creatinine was 1.259±65.23 (mg/dl). 

The present study revealed that free radicals 

which generated during the metabolic attack of 

the poison in the smooth endoplasmic 

reticulum of the liver cell and are chemically 

related to the poison itself, produced damage 

to the liver and kidneys, causing biochemical 

changes that lead to lower body weight, loss of 

wool, and easily obvious zinc lacks, which was 

supported up by (37). 

Conclusion 
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Between healthy and emaciated sheep, 

significant alterations in serum zinc levels, 

biochemical, and hematologic analyses were 

revealed in the current study. The 

establishment of reference ranges for sheep is 

assisted by the normal values of the studied 

parameters. Furthermore, the noticed changes 

could help as beneficial pointers intended for 

early recognition and valuing the health status 

of diseased sheep. 
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