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A B S T R A C T 
 

The present study was carried out on 10 camels aged 3 -4 years old in Belies slaughtered house, 5 

camels were apparently healthy (control group) and 5 camels sowing gross lesions characterized to 

ringworm (diseased group) were used for isolation of etiological agent of ringworm as well as study 

the hemato-biochemical and pathological changes induced by ringworm in camels in Sharkia 

governorate.  Mycological examination of skin scrapings revealed that affected camels were positive 

for Trichophyton verrucosum. Ringworm in camels induced significant decrease in total erythrocytic 

count, haemoglobin content and packed cell volume% associated significant increase leukocytic count, 

neutrophils and lymphocyte , AST, ALT, ALP, creatinine and urea In addition insignificant decrease 

in monocytes, eosinophils, basophiles, total protein, albumin and insignificant increase globulin. 

Camels suffering from ringworm revealed grossly white to brown area of scaly skin and circumscribed 

hairless areas. These lesions were noticed on the skin of the neck, muzzle, around the eyes, base of the 

eyes and limbs. Microscopically cystic dilatation of the hair follicles and sweat glands lined by 

atrophied lining epithelium, hyperkeratosis and acanthosis of epidermis, intra-epidermal pustules and 

acanthosis, aggregations of neutrophils and lymphocytes in the dermis were observed. Moreover 

basophilic granular material replaced the derma collagen and muscular fibers were also detected. It 

could be concluded that the ringworm in camels induce some adverse effect on haemato-biochemical 

parameters and pathological picture. 
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1. I N T R O D U C T I O N 

 

amels form integral part of the 

culture and agriculture in many 

countries and have done so for 

thousands of years [1]. There are about 20 

million of camels in the world [2]. Camels 

are hard animals which tolerate easily the 

rugged climate [3]. Ringworm infection is 

medically known as dermatophytosis 

caused by dermatophytes fungi [4]. 

Dermatophtes are group of morphological 

and physiological related molds that 

colonized keratinized tissue (skin, hair and 

nails) of man and animals. The 

colonization process is associated by the 

release of different photolytic and other 

enzymes by which makes inflammatory 

responses in the host resulting in 

dermatophytosis [5, 6].It is a common 

superficial fungal infection [7]. It's an 

infectious disease of animals that causes 

great economic losses [8]. Dermatophytes 

are keratinophilic fungi that are able to 

invade the stratum corneum of the skin 

and other keratinized structures [9]. 

Lesions observed on affected animals 

were alopecia and/or circumscribed 

grayish-white, crusty, raised lesions in 

head, neck and chest area [10]. 

Dermatophyte infection may range from 

mild to severe [11]. The aim of the present 

investigation was identification of 

etiological agent of ringworm in camels as 
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well as studying on the biochemical and 

pathological changes induced by 

ringworm in camels in Sharkia 

governorate. 

 

2. MATERIAL AND METHODS 

 

Animals 

 

Ten camels (3-4 year old) in Belbies 

slaughterhouse, Sharkia governorate, were 

examined and divided into 2 groups. 

Camels appeared healthy (group1) and the 

other gross lesion ringworm (group 2). 

Skin and complete clinical examination of 

all camels were carried out. Parasitological 

examination of fecal matter was carried 

out [12] to ensure that the camels were 

free from the internal parasites. 

 

Mycological examination 

 

Skin lesions were cleaned with a cotton 

swab and soaked with ethyl alcohol, 

samples were collected by scraping the 

lesion using sterile scalpel blade and put 

into sterile Petri dishes. Collected samples 

were divided into two portions. 1st portion 

was subjected to microscopical 

examination with 20 % KOH preparation 

[13]. While the 2nd portion was used for 

culture on Sabouroud dextrose agar media 

with chloramphenicol and cyclohexidine 

[14] as well as Bromocrusol purple milk 

Dextrose agar [15]. The plates were 

incubated at 27°C for several weeks and 

colonies were identified [16]. 

 

Blood samples 

 

Two blood samples were taken from all 

camels before slaughtering, 1st sample 

was taken in tubes containing EDTA for 

estimation blood picture [17], 2nd sample 

was taken to obtain clear serum for 

determination of AST and ALT [18], ALP 

[19], total protein [20], albumin [21], 

globulin , urea [22] and creatinine [23]. 

 

 

Histopathological studies: 

 

Specimens from infected skin were taken 

and fixed in 10%formaline solution then 

dehydrated, cleared and embedded in 

paraffin wax, sectioned at 4 µm thickness 

and stained by Harris haematoxylin and 

eosin for microscopical examination [24]. 

 

Statistical analysis: 

 

Data of the blood parameters were 

statistically analyzed [25]. 

 

3. RESULTS 
 

Mycological examination of skin 

scrapings revealed that all camels in the 

second group showed gross lesions 

characteristic to ring worm were positive 

for Trichophyton verrucosum. Isolates 

showed slow growth heaped center and 

deeply folded surface without arrial 

mycelia. Microscopic examination of 

colonies revealed chins of chlamydospore 

and no macrocolinidia or microconidia 

detected. On Bromocresol purple milk 

solid glucose agar hallow zone of clearing 

around the colonies was observed, and at 

the same time the color of the medium 

changed to purple. 

Results presented in table 1 and 2 showed 

that ringworm in camels induced 

significant decrease in erythrocytic count, 

haemoglobin content and packed cell 

volume% associated with significant 

increase in leukocytic count, neutrophils 

and lymphocyte, liver enzymes (AST, 

ALT and ALP). Moreover, insignificant 

decrease in monocytes, eosinophils, 

basophiles, total protein, albumin an A/G 

ratio associated with insignificant increase 

of globulin were also detected.  

Grossly ring worm represented by white 

to brown areas of scaly skin or 

circumscribed hairless area. These lesions 

were noticed on the skin of the neck, 

muzzle, around the eyes, base of the eyes 

and limbs. The tricophyton hyphae were 

seen in the skin scraping.  
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Table 1 Blood picture of healthy and diseased camels (n=5) 
Parameter  Control Diseased 

Erythrogram   

 RBCs (106/ mm3) 10.04±0.35 7.25±0.61* 

 HB (gm %) 13.69±0.53 9.93±0.78* 

 PCV (%) 34.08±1.51 27.69±1.95* 

 TLC 11.37±0.44 13.16±0.58* 

 Lymph 3.12±0.50 4.32±0.45* 

Differential leukocytic count (103/mm3)   

 Neutrophils 4.96±0.16 5.8±0.18* 

 Monocytes 2.04±0.35 1.93±0.28 

 Eosinophil 0.71±0.12 0.59±0.11 

 Basophils 0.54±0.10 0.48±0.11 

                 *Significant at P < 0.05

 

Table 2 Liver enzymes, protein profile and kidney function of healthy and diseased Camels (n=5) 
Parameter  Control Diseased 

Liver enzymes   

 AST(U/L) 32.05±1.23 35.18±0.89* 

 ALT(U/L) 16.40±0.59 20.38±0.83* 

 ALP(U/L) 42.04±0.61 44.30±1.02* 

Protein profile   

 T.P.(gm/dl) 8.66±0.27 8.49±0.73 

 Albumin (gm/dl) 4.73±0.19 4.41±0.27 

 Globulin (gm/dl) 3.93±0.19 4.08±0.25 

 A/G (ratio) 1.20±0.26 1.08±0.18 

Kidney function   

 Urea (gm/dl) 25.83±0.81 29.07±0.78* 

 Creatinine (gm/dl) 1.41±0.3 2.39±0.21* 

                 * Significant at P < 0.05 

Microscopically, the hair follicles and 

sweat glands exhibited cystic dilatation 

Fig (1&2) and were lined by atrophied 

epithelium. The epidermis of some cases 

undergoes hyperkeratosis and acanthosis 

Fig (3&4). Occasionally, perivascular 

dermatitis, and intra-epidermal pustules 

characterized by focal aggregation of 

neutrophils mixed with eosinophil and 

karyrrhectic debris were detected Fig (5). 

The branched fungal hyphae, positive for 

PAS-reaction Fig (6) zenkers degeneration 

and necrosis of some muscle fibers 

accompanied by inflammatory cellular 

infiltrations were seen in dermis (Fig 7). 

Necrotic debris and aggregations of 

neutrophils and lymphocytes were noticed 

in the affected dermis of some cases Fig 

(8&9). The muscle fibers and collagen 

were replaced by basophilic granular 

material as shown in Fig (10). 

 

 
Fig 1 Ring worm in camels, noticed destructed hair 
shaft, perifollculitis and cystic dilatation of the hair 
follicles (H&E X650). 
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Fig 2 Ring worm in camels, noticed atrophied 

lining epithelium and cystic dilatation of sweat 

glands (H&E X400)  

 

 
Fig 3 Ring worm in camels, noticed hyperkeratosis 

and acanthosis of epidermis (H&E X200). 

 

 
Fig 4 Hyperkeratosis of epidermis (H& E X200). 

 

 
Fig 5 Ring worm in camels, noticed intra epidermal 

pustules and acanthosis (H&E X400). 

 

 
Fig 6 Ring worm in camels, noticed tricophyton 

hyphae positive for PAS-reaction (H&E X400). 

 

 
Fig 7 Ring worm in camels, noticed zenkers 

degeneration of muscle fiber and necrosis (H&E 

X1200). 

 

 
Fig 8 Ring worm in camels, noticed leukocytic 

aggregations and necrotic debris (H&E X200). 

 

Fig 9 Ring worm in camels, noticed aggregations 

of neutrophils and lymphocytes in the dermis of 

some cases (H&E X400).   
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Fig 10 Ring worm in camels, noticed basophilic 

granular material replaced the dermal collagen 

and muscular fibers (H&E X400). 

 

4. DISCUSSION 

 

The main clinical signs appeared in 

infested camels with ringworm were 

various degrees of alopecia, scaling and 

crusting, multifoccal lesions varied in 

size, these lesions occasionally coalesced 

forming large lesions. Skin lesions were 

distributed all over the body especially on 

the head around the eye and ear, neck and 

legs. These findings are in agreement 

previous studies [26, 27, 28 and 29] in 

camels. Clinical ringworm in camels was 

also reported [30]. Mycological 

examination revealed that the main 

aetiological agents of ringworm in 

examined skin scraping were 

Trichophyton verrucosum [31-33]. 

A significant reduction of erythrocytic 

count, haemoglobin content and packed 

cell volume% beside leukocytosis, 

neutrophilia, lymphocytosis and 

insignificant decrease in monocytes, 

eosinophils and basophiles were present in 

camels infected with ringworm. This 

observation may be due to mal nutrition 

and anorexia caused by ringworm [33]. 

Similar observations were previously 

recorded [9, 35-37] in cattle. 

In current work, it has been found that, 

ringworm in camels induced significant 

increase in AST, ALT, ALP, urea, 

creatinine and insignificant reduction in 

serum total protein, albumin beside 

insignificant increase in globulin. Similar 

observation was previously recorded by 

[35] in camels. Rise in liver enzymes, urea 

and creatinine may be parallel to the result 

recorded [9 and 39]. In other domestic 

animals, moreover, others [40 and 41] 

mentioned that ringworm induced 

insignificant reduction in serum total 

protein, albumin and insignificant increase 

in globulin. 

Ringworm in camels induce pathological 

lesions represented by cystic dilatation of 

the hair follicles lined by atrophied lining 

epithelium, hyperkeratosis and acanthosis 

of epidermis, intra-epidermal pustules and  

aggregations of neutrophils and 

lymphocytes in the dermis, moreover, 

basophilic granular material replaced the 

derma collagen and muscular fibers were 

also seen. These aforementioned lesions 

were previously recorded [9, 42] in camel. 

It could be concluded that ringworm in 

camels induce some adverse effect on 

haemato-biochemical parameters and 

pathological picture. 
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 فى الابل قى  متطثو محافظو الشرقيو بعض الدراسات البيوكيميائيو والباثولوجيو والفطريو عمى مرض القراع
 3مرسىسيا عبدالله  ،2سعاد مكاوى، 1جييان نبيل عبد الوىاب، 1عزت ابو الفتوح حموده 

 ،زيق(معيد بحوث صحة الحيوان) فرع الزقا - 2والباثولوجيا الاكمينيكيو ،1قسمى الباثولوجيا
 جامعو الزقازيق -كميو الطب البيطرى -قسم الفطريات 3

 
 الممخص العربى

يعتبرررر  ررررا  منرررر ا  ررر   فرررة  ل رررر ا  مديريرررع  ملانتيرررع  م عتيرررع ي هرررعع  ض تلرررسر رررر   ضبررر  ي يررر ت  فررر    م ررررا  مررر   هرررس ر   
 ا رررا  ضبرر  ييرر م  تررسضير  م رررا  نررا بعررا  قتصررستيع يبيرررذل مرر م  ق  ررس بارر ذ  متر هررع م عررررع لفررة  م هررببسر  مديريررع م رررا  منررر 

 ميظس دسمت ييررو ي مبيييي يس يررو يبعررا  متايررر ر  مبسضيميلايررو  متررا ي ررتضاس  م رررال  لررت نر فرر ر  متر هررع  نرر   ررتت  لررر  لا ررس  تتررر ي  
ارس      رر ا لا رس  بصر و لايرتر يض يظارر  ني5ه و ي مترا ترة لا عارس  ر   لاربر بنبريف ب  سرظرو  ملررقيو    4 –3   سرفس  س بي  
لا س  يظار  نياس  صسبسر لانتيو  بسرر  ر    رسيم   رتتذ ي  هرتتيرذ  سميرع  ر   ملرعر ي نيارس بعرا  منلرير ي  5ض ر ا لانتيو ي

مي ظ ل   لإصسبسر تريبر ر    سيم  مرلف ي ل   ي مرقبعليقت لظار  مد ص  م ع ن   مديرر  مي ترسر  ملانرت  ر   ل رسي   م صرسبع 
يلاررريت ريرررر تر يييريتررري  ريريييهررسة ي هررربت ماررر    م ررررال ترررة تلا يرررم  ي ررسر تة يهررريرة  ررر  يررر   ملا رررس  رررر  ررر   ملا رررس   م ري رررع 

  م لا ي تي ل يعت  بح  ضب  بسم لابر يتة      ي سر  ر   ملانرت ررا  ض رسي   م صرسبو ي مر  متر هرو ترسضير  منرر ا  نرا  ملانرت بسضيميلايرسل
  قت لت   م   نص  ع ي  ر  ير ر  متة  م  ر ء ي ماي يلانريبي  ي لارة  ايرس  مرتة لظارر  تس ج ف ر  متر هع ل   را  منر ا ر   ضب

 م رصيصو بسلإ سرع  م  بيستذ  ع ييع ر   معتت  مين  مير ر  مرتة  مبي رسء ي م ايرس  م تعستمرو ي م ايرس  مني دسييرع بلاس رت يلاريت  نرص 
ايس  منس تيو , ميرريتي   مينرا , مربض  ير م  لظارر  مت نير   مبيييي يرس   غير  ع ي  ر   ايس  م نتا و  ميبيرر , م ايس  م س  يو ي  م 

 ل ي رس منهيرة يلايت بيستذ  ع ييع ر    بي سر لهبسرتسر ل ي يتر  هدير ب ي لض ي  ل ي يتر  هردير ب ي مديهردستيب  منس رت  , مييريرس ي ميرر تي ي
بررسمد ص  مبررسضيميلاا م  ررف  ررسضر لا ررس   صررسبو ظسفريررس يلاررت لرريني   لت   م رررا  مرر  يلارريت بيررستر غيررر  ع ييررو رررا  ملانيبيرريمي ل

منتاير ر  م هيلايو  م ر يو   تف س  بسرر      سيم بي سء  ما ب يو  مني   رتدعو  نا هريح  ملانرت ررا صرير قليرلي ملري   ض رر 
ي ري   معي ري  يقري  ة  ضرلا لير م    بسرر    بس و  هتتيرذ  سميو     ملعر ظارر ف ذ  ضرسر  م ر يو ررا   رسيم  مرقبرو ي م  يرة

ظارر  معصيسر  مديريو من ر يييرسيتي  بسمنليرليبسمد ص  م لاار  ظار  تهسا را  ماتت  معرقيو يبصيار  ملعرلبسم هبو مبصيار 
هرر     ملررعر ظاررر با ررس  رر ير بسم ايررس  ميا يررو لي ررس ظاررر بسم ايررس  ميا رر  مبصرريار  ملررعر رررري تنررر  يرررري ت بررت يبيررستر رررا

 ميبنو  مليييو لي س ظار بعا  م سضر  ض ر   متاست  ي   ضي يو  مت ييو بسملانت ي متاست بصيار  ملعر ي س ظار بضر ر ت    
ي ررس مرري ظ  ي ررس  رررا  ررسضر   ررر  بسض ررسرو  مررا بيررستر هرر     psaيبنررو  منلرررذ بسملانررت لي ررس ظاررر تلررعبسر ريريررو  يلابررو مصررباو

   ميبنررو  ملرريييو يظاررر  ي ررسء ترر يف  ررس ا ي متاررست  رري  بصرريار  ملررعر لمرري ظ يلارريت  ايررس  ت ضرررر  ميبنررو  م تنر ررو يبيررستر هرر 
بيبنررو  ضت ررو ييرر م   رتلررس  بررو ي ايررس  م اسبيررو  ضرر   ايررس  معتمررو ي م ايررس  مني دسييررو ليرر م  مرري ظ   ررا  مرربعا  م ايررس  مع ررنيو 

  م ت يهو بيبنو  ضت و ب بيبسر برقسءل
 (33-26: 2102(، يونيو 1) 23معموم الطبية البيطرية: عدد مجمة بنيا ل 
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