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Abstract: 
Skin diseases are one of the most common health problems in 
dogs. This study aimed to record the clinical and laboratory 

findings of dermatophytosis on dogs, with   its effect on blood 
plasma as well as its correlation to oxidative stress.  
The clinical study was conducted on two groups of dogs. The 
first group consisted of fourteen dogs was clinically healthy 

and used as a control one.  
The second group consisted of sixteen dogs at different ages 
affected and suffering from dermatophytosis.  
All dogs were subjected to clinical examination followed by 

special dermatological examination. Skin scrapings were 
examined under light microscope for detection of fungal 
spores. Blood samples were taken for hematological analysis 
and plasma samples for biochemical analysis. 

Dermatophytosis affected dogs showed a highly significant 
decrease of hemoglobin, hematocrit, MCV values and a 
significant decrease in RBCs count and MCHC as well as a 
highly significant increase in total leukocyte counts of 

diseased dogs when compared to control ones 
Significant differences in hematological parameters were 
observed in dermatophytosis affected dogs. Furthermore, 
Oxidative stress markers such as catalase, SOD, GPx and 

MDA revealed significant variations   in diseased group when 
compared to healthy ones. A correlation between analyzed 
data revealed positive correlation between plasma zinc and 
copper levels and antioxidant enzymes as SOD, GPx in 

diseased dogs.  
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Introduction: 
Dermatophytes has a particular 
effect on the skin ranged from 

mild to severe generalized 
demodicosis (Muller et al., 

1989). Dermatophytosis is the 
most common and important 

skin disease of dogs. It is defined 
as an infection of the keratinized 
tissues, claws, hair, and the 
stratum corneum caused by 

different species of 
dermatophytes (Gaskell, 1994). 

Moriello (2019) reported that 
dermatophytosis is an infectious 

and contagious superficial 
fungal skin disease of dogs. 
Long haired dogs are at higher 
risk due to hereditary factors 

and/or the fact that spores stick 
to their hairs (Moriello, 2004). 
Dermatophytosis is 
characterized clinically by 

alopecia, scaling, focal to 
multifocal circumscribed 
patches of skin, hair loss, broken 
hairs, scaling, pustules, papules, 

exudation, crusting, 
hyperpigmentation and pruritus 
(Birchard and Sherding, 2005).  

Symptoms were most commonly 

distributed on face, feet and tail 
(Outerbridge, 2006). 

Laboratory diagnosis of 
dermatophytes The routine 

identification and classification 
of the dermatophytosis is mainly 
based on the clinical symptoms 
and the morphololgical and / or 

biochemical characteristic of the 
fungi (Gaedigk et al., 2003) 

involving direct microscopic 

examination of skin specimens 
followed by culture technique 
(liu et al., 2000). 

Chronic fungal infection in dogs 
results in lymphocytosis and 
monocytosis (Stockham et al., 

2003). However, Nair & 

Nauriyal (2007) found no 
significant difference in 
hemoglobin level, total 
erythrothytic count, Packed cell 

volume, total leukocytic count 
and differential leukocytic count 
in fungal infection in dogs.  
Sindha et al (2015) reported a 

significant lower of Hb, PCV, 
and TEC, neutrophils in cases of 
fungal skin diseases. While, 
lymphocytes and eosinophils 

were significantly higher. 
Okayama (2005) stated that the 
skin is exposed to endogenous 
and environmental pro-oxidant 

agents, leading to production of 
harmful generation of reactive 
oxygen species (ROS). The 
author added that the resulting 

oxidative stress damages 
proteins, lipids, and DNA. 
Moreover, Singh et al. (2011) 

mentioned that oxidative stress 

has been implicated to play an 
important role in a 
etiopathogenesis of various 
infectious, inflammatory and 

degenerative diseases including 
dermatitis. 

 

Materials and methods: 

The clinical study was conducted 
on two groups of dogs of 
different breeds and ages. The 
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first group was clinically healthy 
consists of fourteen dogs were 
used as a control group.  

The second group included 
sixteen dogs affected with 
dermatophytosis out of ninety 
skin diseased dogs. 

The study was carried in the 
clinic of both faculties of 
veterinary medicine, Suez Canal 
university, Ismailia, and Cairo 

university, Egypt. Definitive 
diagnosis was carried included 
case history, physical 
examination, close inspection of 

entire skin; skin scraping. 
Examination included body 
temperature, pulse, respiratory 
rate, superficial lymph nodes and 

inspection of both skin and skin 
coat according to Birchard & 

Sherding (2005).   
Multiple skin scrapings were 

taken from the periphery of the 
lesions on alopecic areas until 
oozing of blood. The collected 
samples were mixed with 

collected several drops of 10% 
sodium hydroxide (NaOH) 
solution then gently heated and 
examined using light microscope 

for identification of spores of 
dermatophytes (Houston 2000).  
Whole blood samples were taken 
then sent immediately for 

hematological analysis to obtain 
complete blood pictures "by 
using fully automatic blood cell 
counter (Model: PCE-210N)" as 

well as and separation of plasma. 
Plasma was frozen at -80ºc for 
biochemical analysis.   

Zinc, copper, SOD, Catalase, 
GPX and MDA were estimated 
using colorimetric test kits (Bio-

Diagnostic Company Egypt) 
according to manufacturer’s 
instructions (Hayakawa, 1961; 

Ventura and King, 1951; 

Nishikimi et al., 1972; Aebi, 

1984; Paglia and Valentine, 

1967 and Ohkawa et al 1979) 

respectively. 

Statistical analysis  the obtained 
data was analyzed using 
statistical program of social 
science (SPSS) for windows, 

Version 24. Values of the 
measured parameters were 
expressed as mean value ± 
slandered error (S.E) and the 

difference between means of the 
two groups was determined by 
using one tail t- test and the 
significance was considered at P 

values <0.05 or < 0.01. 
Correlation between variables 
was evaluated using Pearson 
Correlation Coefficient. The 

interpretation of Pearson 
correlation Coefficient 
according to (Mukaka, 2012).  

 

Results and discussion: 
The clinical investigation 
revealed that dermatophytosis 
was diagnosed in sixteen dogs 

(17.77%) out of ninety dogs 
suffered from dermatological 
problems. The present study 
showed that the German 

shepherd dogs were the most 
affected breed among 
dermatophytosis infected group.  
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The obtained findings were 
similar to that reported by 
Jaheen (2015) who recorded 

that the German shepherd dog 
breed was the most affected by 
dermatophytosis.  
Physical examination of 

diseased dogs revealed normal 
mucus membrane, temperature, 
pulse rate and respiratory rate. 
The observed clinical signs of 

dermatophytosis appeared as a 
circular area of alopecia of 
different sizes, whitish scales 
and erythema. Itching was not 

observed in most cases. Similar 
findings were described by 
Birchard and Sherding (2005); 

Bond (2010) and Paterson 

(2019)   as well as circumscribed 
focal or multifocal, mildly 
pruritic alopecic scale lesions, 
hair loss, papules, scales, crusts, 

erythema, follicular plugging. 
The direct microscopic 
examination of hair and scales 
revealed endothrix and exothrix 

spores and hyphae of 
dermatophytes indicated positive 
dermatophytosis. The same 
results were reported by Liu et 

al. (2000); Lappin and 

Turnwald (2004); Moriello and 

Newbury (2006) and Chermette 

et al. (2008) who mentioned that 

direct microscopic examination 
of hair and scales reveal the 
presence of fungal hyphae or 
identify arthrospores which 

appear as a dense aggregates of 
spherical structures cover the 
hair shaft. Moreover, 

Putriningsih and Arjentinia 

(2017) reported that the 
arthrospores were seen as a 

loosely clear round shape 
element.  
Dermatophytosis affected dogs 
(table 1) showed a highly 

significant decrease of 
hemoglobin, hematocrit, MCV 
values and a significant decrease 
in RBCs count and MCHC 

values in comparison to control 
group. A highly significant 
increase was recorded in total 
leukocyte counts of diseased 

dogs when compared to control 
ones. Sindha et al (2015) 

reported similar results for the 
average values of Hb, PCV, 

RBCs which were significant ly 
lower in fungal infection in 
diseased dogs than control. The 
differential leukocytic count 

showed a highly significant 
increase in both granulocyte and 
monocyte absolute values. These 
results agreed to those obtained 

by Stockham et al. (2003) who 
reported that chronic fungal 
infection in dogs characterized 
by monocytosis.  

The biochemical findings of 
dogs suffered from 
dermatophytosis table (2) 
revealed no significant changes 

in plasma zinc levels. Similar 
findings were reported by Kerem 

et al. (2009) and Ural et al 

(2009) who reported no 

statistical differences in plasma 
zinc concentrations between 
dermatophytosis and normal 
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dogs. Regarding catalase 
activity, a significant increase 
was recorded (table 2). Similar 

observations were explained by 
Basha and Rani (2003) as they 
reported that when the risk of 
oxidative damage increases, 

endogenous antioxidant 
protection also increases 
indicated by increased activity of 
catalase enzyme. However, 

Beigh et al. (2014) reported that 
dogs infected with 
dermatophytes had significant ly 
lower plasma catalase levels 

when compared with control 
one. The plasma MDA level 
table (2) was significant ly 
increased. Similar finding was 

obtained by Beigh et al. (2014) 

who reported a significant 
increase in plasma MDA values. 
The increased levels of plasma 

MDA was explained by Gurer et 

al. (1998) who reported that 
malonyldialdehyde is the most 
abundant aldehyde formed as a 

by-product during oxidative 
damage. 

Dermatophytosis affected dogs 
revealed a high positive 

correlation between plasma Zn 
level and plasma Cu level, 
moderate positive correlation 
between plasma zinc level and 

plasma SOD level. Similar 
results were obtained by Beigh 

et al. (2014) who observed that 
SOD activity showed a positive 
correlation (P<0.05) with zinc 

and copper in both healthy and 
dermatophytosis affected dogs.  
AL-Qudah et al.  ) 2011) reported 
that trace elements are required 

for the activity of a number of 
enzymes, including antioxidant 
enzymes. Ewans and Halliwell 

(2001) stated that copper along 

with zinc are essential 
components of the body’s 
antioxidant defense like SOD. 
Additionally, Ighodaro & 

Akinloye (2018) mentioned that 
SOD is a metalloenzyme and 
hence, requires a metal cofactor 
for its activity including iron, Zn, 

Cu and Mangnese. A moderate 

positive correlation between plasma 

SOD and plasma GPx levels was 

recorded in dogs affected with 
dermatophytosis (table 3). Hefnawy 
& El-Khaiat (2015) reported that 

Cu /Zinc SOD catalyzes 

dismutation of the superoxide 

anion, producing molecular oxygen 

and hydrogen peroxide. The late 
product is usually metabolized by 

glutathione peroxidase and catalase 

which confirm the positive 

correlation between SOD and GPx 
in the present study. Fang et al. 
(2002) added that SOD catalyses 

the dismutation of superoxide 

radicals to hydrogen peroxide (H 

2O 2), which is converted to H 2O 

by catalase.
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Table (1): Blood Picture of Dermatophytosis Affected Dogs 
Compared with Clinically Healthy 

Parameter 

Control 

(n=14) 

(Mean ±SE) 

Dermatophytosis  

(n=16) 

(Mean ±SE) 

Hb (g/dl) 14.86±0.53 11.20**±0.66 

PCV (%) 39.00±1.34 33.91**±1.60 

RBCs (10^6/μL) 5.98±0.25 5.26*±0.24 

MCV (fL) 67.28±2.25 64.44**±0.82 

MCHC (%) 38.15±2.31 32.85*±0.88 

WBCs (10^3/μL) 9.72±0.86 16.16**±1.37 

Granulocyte /cubic mm 1.10±0.01 4.8**±0.06 

Lymphocyte /cubic mm 7.01±0.05 8.71*±0.08 

Monocyte/cubic mm 0.65±0.01 2.59**±0.01 

 *Significance p (0.05)       ** Highly significance p (0.01) 

 
Table (2): Biochemical Findings of Dermatophytosis Affected 

Dogs Compared with Clinically Healthy Dogs. 

Parameter 
Control 
(n=14) 

(Mean ±SE) 

Ring worm 
(n=16) 

(Mean ±SE) 

Zn (μ/ml) 0.822±0.040 0.771±0.049 

Cu (μmole/ml) 0.087±0.012 0.077±0.010 

Catalase (U/ml) 0.289 ±0.020 0.463* ±0.034 

SOD (U/ml) 2.280 ±0.170 2.745 ±0.190 

GPx (u/ml) 0.212 ±0.014 0.215 ±0.019 

MDA (nmole/L) 0.212 ±0.014 0.215* ±0.019 

*Significance p (0.05) ** Highly significance p (0.01) 

 
Table (3) Correlation Between Trace Elements and Antioxidants 

of Dogs Affected with Dermatophytosis. 
 Zn Cu CAT SOD GPX MDA 

Zn 1 0.844b -0.194 0.653c 0.394 0.006 

Cu 0.884b 1 -0.176 0.324 0.281 -0.163 

CAT -0.194 -0.176 1 0.275 0.392 0.391 

SOD 0.653c 0.324 0.275 1 0.508 0.398 

GPx 0.394 0.281 0.392 0.508c 1 0.324 

MDA 0.006 -0.163 0.391 0.398 0.324 1 

1- Very high positive/negative correlation (0.9 to 1.0)/(-1.0to 0.9) 

2- High positive/negative correlation (0.7to0.9)/(-0.9to-0.7) 
3- Moderate positive/negative correlation (0.5 to 0.7) / (-0.7 to -0.5) 
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 الارتباط بمؤشرات الإجهاد التأكسدي في فطار  مع عمليةوم اكلينيكيةدراسات 

 محمد مصطفى محمود، دينا امين عبد الخالق محمد ،ثروت سالم نافع

 

 الملخص العربي
 

هدفت الدراسة إلى . تعتبر الأمراض الجلدية من أكثر المشاكل الصحية شيوعاً عند الكلاب
 اجريت  .العيادات البيطريةاستكشاف تأثير الفطار الجلدي على الكلاب التي تأتي إلى 

والمخبرية للحيوانات المريضة لتحديد مشكلة المرض بدقة ، مع  الاكلينيكيةالفحوصات 

الارتباط بمؤشرات الإجهاد التأكسدي بهدف الكشف عن تأثير الفطار الجلدي على مستوياتها 
. ين من الكلابعلى مجموعت الاكلينيكيةأجريت الدراسة . في بلازما الدم للحيوانات المصابة

ً من مختلف الأعمار المصابة بالفطريات الجلدية . الأول كان المصاب يضم ستة عشر كلبا
تم . ضابطةالمجموعة الثانية أربعة عشر كلباً كانت صحية سريرياً واستخدمت كمجموعة 

تم فحص قشور الجلد تحت . تلاه فحص جلدي خاص الاكلينيكىإخضاع الحيوانات للفحص 
تم أخذ عينات الدم لتحليل الدم وعينات البلازما . الضوئي للكشف عن الجراثيم الفطريةالمجهر 

 Catalaseللتحليل الكيميائي الحيوي للزنك والنحاس وعلامات الإجهاد التأكسدي بما في ذلك 
تم تحليل البيانات التي تم الحصول عليها باستخدام البرنامج . MDAو  GPxو  SODو 

وتم تحديد الفرق بين متوسطي المجموعتين . 24للنوافذ ، الإصدار ( SPSS)الإحصائي 
الدم في فطار  خلاياوقد لوحظت فروق ذات دلالة إحصائية في . t اختبار -tباستخدام واحدة 

علاوة على ذلك ، كشفت علامات الإجهاد التأكسدي مثل الكاتلاز ، . جلدي الكلاب المصابة
SOD  ،GPx  وMDA ة في المجموعة المريضة عند مقارنتها عن اختلافات كبير

تم إجراء ارتباط بين البيانات التي تم تحليلها باستخدام معامل ارتباط . الضابطةبالمجموعة 
كشف تحليل الارتباط عن وجود علاقة ارتباط موجبة بين مستويات الزنك في . بيرسون

 .في الكلاب المريضة GPxو  SODالبلازما والنحاس وأنزيمات مضادات الأكسدة مثل 
 

 

 

 
 


