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Abstract
Clinical signs and parameters in comparison with Zn levels have been studied in
Iraqi camels in Al-Najaf slaughter house. Among 1562 examined camels 40 camels
from different ages and both sex with skin lesion (dry scaly) as a deficient and other 40
camel apparently healthy as control. Affected animals showing sign of parakeratosis
90%, alopecia with 52.5%, pal mucus membrane 30%, emaciation 22.5%, diarrhea
7.5%, abnormal hoof formation 5% and excessive lacremation 5%. No significant
differences has been detected in body temperature, whereas respiratory and heart rate
significantly increased at (p<0.05) when compared with control. Serum zinc analyzed
by Atomic Absorption Spectrophotometers, the result revealed normal Zn value in Iraqi
camel was (62.9±3.5mg/dl) but results of diseased camel revealed significant decrease
in serum zinc (32.4±2.1mg/dl).

ﺍﻝﺘﺄﺜﻴﺭﺍﺕ ﺍﻝﺴﺭﻴﺭﻴﺔ ﻝﻨﻘﺹ ﺍﻝﺯﻨﻙ ﻓﻲ ﺍﻝﺠﻤﺎل ﺍﻝﻌﺭﺍﻗﻴﺔ
ﻫﻨﺩ ﻜﺎﻅﻡ ﻋﻠﻴﻭﻱ ﺍﻝﺠﺒﻭﺭﻱ ﻭﺠﻨﺎﻥ ﻤﺤﻤﻭﺩ ﺨﻠﻑ
 ﺠﺎﻤﻌﺔ ﺒﻐﺩﺍﺩ/ﻜﻠﻴﺔ ﺍﻝﻁﺏ ﺍﻝﺒﻴﻁﺭﻱ

ﺍﻝﺨﻼﺼﺔ
ﺘﻡ ﺩﺭﺍﺴﺔ ﺍﻝﻌﻼﻤﺎﺕ ﻭﺍﻝﻤﺅﺸﺭﺍﺕ ﺍﻝﺴﺭﻴﺭﻴﺔ ﻭﻤﻘﺎﺭﻨﺘﻬﺎ ﺒﻤﺴﺘﻭﻯ ﺍﻝﺯﻨﻙ ﻓﻲ ﺍﻝﺠﻤﺎل ﺍﻝﻌﺭﺍﻗﻴﺔ ﻓﻲ ﻤﺠﺯﺭﺓ ﺍﻝﻨﺠﻑ
 ﻤﻥ ﺨﻼل ﻓﺤﺹ  ﺠﻤل ﻤﻥ ﻤﺨﺘﻠﻑ ﺍﻷﻋﻤﺎﺭ ﻭﻤﻥ ﻜﻼ ﺍﻝﺠﻨﺴﻴﻥ ﺘﻡ ﺘﻌﻴﻴﻥ  ﺤﻴﻭﺍﻥ ﻴﺤﻤل ﺁﻓـﺔ.ﺍﻻﺸﺭﻑ
 ﻭﻤﻘﺎﺭﻨﺘﻬﺎ ﻤﻊ  ﺤﻴﻭﺍﻥ ﺒﺤﺎﻝﺔ ﺼﺤﻴﺔ ﺠﻴﺩﺓ ﻅﺎﻫﺭﻴـﺎ ﻭﻻ ﺘﺤﻤـل ﺃﻱ،ﺠﻠﺩﻴﺔ )ﺠﺎﻓﺔ ﻭﻤﺘﻘﺸﺭﺓ( ﻜﺤﺎﻻﺕ ﻤﺭﻀﻴﺔ
 ﺤﺎﻻﺕ ﺘﺴﺎﻗﻁ% ، ﺤﺎﻻﺕ ﻓﺭﻁ ﺍﻝﺘﻘﺭﻥ%  ﺃﻅﻬﺭﺕ ﺍﻝﺤﻴﻭﺍﻨﺎﺕ ﺍﻝﻤﺼﺎﺒﺔ.ﻤﺅﺸﺭﺍﺕ ﻤﺭﻀﻴﺔ ﻜﻌﻴﻨﺔ ﺴﻴﻁﺭﺓ
،%  ﺤﺎﻻﺕ ﺘﺸﻭﻩ ﻓﻲ ﺍﻝﺨـﻑ،%   ﺤﺎﻻﺕ ﺇﺴﻬﺎل%  ﻫﺯﺍل،%   ﺸﺤﻭﺏ ﺍﻷﻏﺸﻴﺔ ﺍﻝﻤﺨﺎﻁﻴﺔ،ﺍﻝﺸﻌﺭ
( ﻓﻲ ﺩﺭﺠﺎﺕ ﺍﻝﺤﺭﺍﺭﺓ ﻝﻠﺤﻴﻭﺍﻨﺎﺕ ﺍﻝﻤﺼﺎﺒﺔ ﻤﻘﺎﺭﻨـﺔP>)  ﻝﻡ ﻴﺴﺠل ﻓﺭﻕ ﺇﺤﺼﺎﺌﻲ.% ﺤﺎﻻﺕ ﺘﺩﻤﻊ ﺍﻝﻌﻴﻨﻴﻥ
 ﺘﻡ ﺘﺤﻠﻴل ﻤﺼل.( ﻓﻲ ﻤﻌﺩﻻﺕ ﺍﻝﻨﺒﺽ ﻭﺍﻝﺘﻨﻔﺱP<)  ﺒﻴﻨﻤﺎ ﺴﺠل ﻓﺭﻕ ﺇﺤﺼﺎﺌﻲ،ﻤﻊ ﻋﻴﻨﺎﺕ ﺤﻴﻭﺍﻨﺎﺕ ﺍﻝﺴﻴﻁﺭﺓ
ﺍﻝﺩﻡ ﻝﻠﺤﻴﻭﺍﻨﺎﺕ ﺍﻝﻤﺼﺎﺒﺔ ﻭﺤﻴﻭﺍﻨﺎﺕ ﺍﻝﺴﻴﻁﺭﺓ ﺒﺎﺴﺘﺨﺩﺍﻡ ﺠﻬﺎﺯ ﺍﻤﺘﺼﺎﺹ ﺍﻝﻁﻴﻑ ﺍﻝﺫﺭﻱ ﻭﺃﻅﻬﺭﺕ ﺍﻝﻨﺘﺎﺌﺞ ﺇﻥ ﻤﻌـﺩل
ل( ﻭﻝﻜﻥ ﺍﻝﺠﻤﺎل ﺍﻝﻤﺭﻴﻀﺔ ﺃﻅﻬﺭﺕ ﻓﺭﻕ ﺇﺤﺼـﺎﺌﻲ. ﺩ/ ﻤﻠﻐﻡ± ) ﺍﻝﺯﻨﻙ ﺍﻝﻁﺒﻴﻌﻲ ﻓﻲ ﺍﻝﺠﻤﺎل ﺍﻝﻌﺭﺍﻗﻴﺔ ﻫﻭ
.(ل. ﺩ/ ﻤﻠﻐﻡ± ) ( ﻭﻜﺎﻨﺕ ﻨﺴﺒﺔ ﺍﻝﺯﻨﻙ ﻓﻴﻬﺎP<)

Introduction
Minerals are very crucial for animal health and productivity by playing an
important role in many physiological activities and their deficiency causes a variety of
pathological problems and metabolic defects (1). The level of nutrition and mineral
intakes are known to affect the production and reproductive ability of male and female
camels (2, 3). Zinc has a catalytic, coactive, or structural role in a wide variety of
enzymes that regulate many biological processes and consequently animal health and
productivity (4). Its presence is of particularly important in rapidly dividing cells
including those of epidermis (5). Zinc deficiency results in failure of keratinization,
which leads to parakeratosis, loss and failure of growth of hair, lesions of coronary
bands(6). This probably reflects the importance of zinc in protein synthesis (7) In
Germany, skin lesions have occurred in alpacas and llamas with low Zn and copper
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status (8). Several investigators reported that there are indications of Zn deficiency or
border-line of deficiency in camels, (9) found that serum Zn level are <50 mg/100 ml in
zoo camels in France. (10) found a low mean serum Zn level (41 mg /dl) with a range of
37-46 mg/100 ml in the camels in the United Arab Emirates together with high
infertility in females. These result are confirmed by finding a low Zn in pastures 1.221.8 mg /kg DM which is far below Agricultural Research Council ARC
recommendation for cattle (30 mg/ kg DM), (11). Zinc deficiency is comparatively rare
in camels in field, it is clinically evidenced by Skin disorders and reduced performance
and has been reported under natural conditions. These are manifested by parakeratosis,
anorexia, growth failure, impaired reproduction functions (12). Very few researches
have found a relationship between Zn deficiency and skin lesion in camelids, therefore
the current work aimed to present the clinical signs and biochemical values of zinc
deficiency in Iraqi camel.

Material and Methods
Eighty camels of different age and both sex were selected as 40 apparently healthy as
control and 40 diseased animals which exhibited signs of loss of hair, thickening and
scaling of the skin, emaciation, all examined camels was negative for gastrointestinal
,blood and external parasites. Blood sample collected from each animals from the
jugular vein in vacutainer tubes without anticoagulant, after centrifugation at 1.500×g
for 10 min, the collected serum were kept at -20ºC until analysis by Atomic Absorption
Spectrophotometer (PYE Unicam SPg atomic absorption spectrophotometer). Method
after diluted with deionizer water at 1:1 ratio, Zinc level are reading in ppm. After
using all previous procedures concerned, contents of mineral was to be determined must
be looked to divert a value. Atomic Absorption apparatus in solution state was used to
reveal actual value. The fallowing equation was used:

Where:
r: value determination by atomic absorption in solution condition by ppm.
V: prepared volume of tested sample(100 ml).
Wt: weigh t of sample per gram
- Statistical analysis: The significance of variation in the values of Zn deficient and
control camels with different clinical parameters were analyzed statistically using
One way analysis of variance (SPSS Program) according to (13).

Results and Discussions
Diseased camels with Zn deficiency showed (Table 1) signs of dry scaly skin in 36 animals
90% which may be bilateral which appear in 24 animals 60%, and symmetrical in 12 cases
30%, affecting lesion manifested in the different side of body (head, neck, breast, shoulder),
typical gross hyperkeratotic lesion are observed in Fig.(1). Also they manifested in limbs, folds
near the joint (knee, fetlock) with thick cracked areas, some times with blood oozing, with no
pain, no itching. Hair loss or alopecia was almost observed in this study with 21 animals 52.5%
in (neck, legs, shoulders, breast, flanks), (Fig. 2). These results are in agreement with (14, 15),
whose reported that dry scaly lesion characterized by hair loss, thickening of the skin with
tightly adhering crusts in llama and alpacas observed in South America and with (8, 16)
observed the same lesion in ruminants. Zn is critical for activities of enzymes and transcription
factors involved in epithelial cell proliferation and development. The result showed nine
anorexia and emaciated camels with 9 animals 22.5% of the deficient group (Fig. 2). Zinc
deficiency in animals is usually associated with anorexia and depressed food intake possibly by
inhibiting the release of neuropeptide Y that is required for receptors activation that may be the
reason for emaciation in Zn deficient animals of this study. Zinc is essential for the taste
perception because taste is mediated through a salivary zinc dependent polypeptide (gustin)

132

Al-Anbar J. Vet. Sci., Vol.: 6 No. (1), 2013

ISSN: 1999-6527

therefore low salivary Zn levels invariably leads to a reduction of taste, hence to a greatly
reduced appetite and emaciation, Similar result finding and reported in camels by (12, 17, 18).
Zn deficiency in animals result in growth failure and feed intake and loss of hair and skin lesion
and decreased in feed consumption and efficiency of utilization in addition to retardation of
metabolic function responsive for growth and maturation (19). (20) started that zinc deficiency
and energy malnutrition in mice are characterized by reduced growth and reduce lymphocyte
number and increase susceptibility to infection. The infection may be the causes of lacremation
of the camel in present study with two animals 5% (Fig. 2). Pale mucus membrane observed in
12 30% of diseased camels which indicated to anemia occur in affected animal resulting in
decrease of RBC, due to role of zinc deficiency which lead to impairment of cell replication and
protein synthesis and generation of blood cells (21). Macrocytic normochromic anemia were
mentioned by (22) in buffalo calve and sheep affected with Zn deficiency. (23) attributed this to
fact that Zn deficiency in the rat increases the fragility of red cell subjected to hypotonic stress
and due to oxidative damage to the membranes. Growth failure and hoof deformation record in
the present study in two cases with 5% from the deficient cases (Fig. 3). (24, 25) have been
reported that Zn deficiency may causes skeleton abnormalities because Zinc is a growth factor
and its deficiency adversely affected growth in many animals species and humans in as much as
zinc need for protein and DNA synthesis and for cell division, the effect of Zn on protein
synthesis may be attributable to it vital role in nucleic acid metabolism in addition to role of
zinc in growth hormone (GH) metabolism and it's deficiency may also affect bone metabolism
and gonadal function (5, 26, 27). Diarrhea was observed in 3 deficient camels (7.5%) the
diarrhea can be attributed to zinc deficiency impairing the regeneration of epithelial cells and
their brush border to replace those that have sloughed in the intestine, resulting in a
malabsorptive diarrhea (28). Zinc deficiency also results in decreased activity of zinc dependent
digestive enzyme from the liver, which results in a maldigestive diarrhea (23).

Fig. (1) He camel with 3 years old showing
advance lesions, as shown in knee joint were
characterized by fissured area.

Fig. (2) She camel 6.5 years old showing loss of
hair (alopecia) and emaciation with lacremation

Fig. (3) He camel with two years old suffering from zinc deficiency showing hoof deformation
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Table (1) Clinical signs of camels affected with Zinc deficiency
Clinical sign
Parakeratosis
Hair loss (alopecia)
Decreased growth rate
Pale mucus membrane
Emaciation (anorexia)
Diarrhea
Abnormal hoof formation
Excessive lacremation

No. of cases (n=40)
36
21
15
12
9
3
2
2

Percentage of cases%
90
52.5
37
30
22.5
7.5
5
5

Table (2) Clinical parameters of deficient& control camels
Parameter
Control
Deficient
a,b

Body temperature ºc
36.2±0.4a

Respiratory rate/ min
11.6±0.4a

Heart rate/min
40.5±0.5a

36.4±0.5a

15.1±1.3b

50.3±0.2b

Zn mg/dl
62.9±3.5a
32.4±2.1b

Values with different superscript within a column differ significantly (P<0.05)

No significant difference was detected in body temperature, whereas respiratory
and heart rates were significantly increased (P<0.05) in diseased animals in comparison
with control (Table 2). Due to the role of Zinc as an integral part of the carbonic
Anhydrase enzyme, which present in high concentration in red blood cells, this enzyme
is responsible for rapid combination of carbon dioxide with water in the red blood cells
of the peripheral capillary blood and for rapid release of carbon dioxide from the
pulmonary capillary blood into the alveoli and that will explain why the Zn deficiency
causes respiratory elevated, Studies in various species, including rodents, domestic
fowl, ruminants have found that dietary zinc deficiency significantly reduces red blood
cell carbonic Anhydrase activity which may impair respiratory function (29). This may
cause increased respiratory rate which was detected in diseased camels in present study.
Increased rate of respiration in present study may be occur due to hypoxia (anemic
hypoxia) caused by decreased in Hb concentration, affecting oxygen transportation to
tissue, as the body may receive in a adequate of oxygen which result in panting in
animals (8). The heart act as an automaton, responding to the demand of the tissue from
oxygen (30), so the heart rate elevated in both groups to reaper the oxygen deficient
from the tissue due to zinc deficiency. (22) observed that was significant increase in
respiratory and heart rate in hypozincemia in Iraqi cattle. Camels appear to maintain Zn
levels at lower values than other domestic ruminants <60 mg/dl. (31) have explained
this low level by camel adaptation to extreme thermal conditions and nutritional
stresses; stress causes increase in zinc dependent enzymes requirement so then causing
increase in intestinal absorption and liver uptake of zinc. This value may came from the
low of Zn concentration in the general nutrition of Iraqi camels particularly in the region
of the study, this lack of Zn in the forage or wild plant came from the low Zn
concentration of Iraqi soil. (32) published that widespread Zn deficiency in wheat is
found in Iraq. (33) and (34) found that the available Zn concentrations in the soils of
Iraq were the lowest of the 30 countries studied and that zinc would seem to be a major
problem. The meandiethyl triamine penta-acetic acid (DTPA). The risk of Zn deficiency
may increased when the pH of Iraqi soil in grassing area raised above 6.5 (34). Zn
deficiency may occur due to present of some antagonist minerals like Calcium in high
concentration in the wild plant that the animals depended on it in feed or present of
excessive dietary sulphur, Calcium is know to block zinc uptake by animals even in
sufficient diet (35) and (36), Some legumes contain less zinc than grasses grown on the
same soil and Zn concentration decreases with aging of plant (37). The majority of
camels live in desert and subdesertic areas where feeding resource are generally
scattered and poor. Camels breeders don't usually provide mineral supplementation,
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except during salt cure in some subsaharian region, so it would not be surprising to
observe trace element deficiency (38). (11) reported low zinc value in soil and pasture
in Sudan despite the fact that the major animal population in the country is dependent
on natural grazing. Zinc deficiency- responsive dermatoses has been described, but the
true role of Zn deficiency is debated and the differences in nutrient metabolism between
camelids and other ruminants responsible for unique nutritional disease concerns with
Zn (39).
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