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Research Article 

CHANGES OF SOME BIOCHEMICAL BLOOD PARAMETERS I N W I T H 
SKIN PROBLEMS AND HEALTHY DOGS 

Saglikli ve Deri Problemleri olan Kdpeklerde Bazi Biyokimyasa! Kan 
Parametrelerinde Degisiklikler 

Ozct : Calismada saglikli ve farkli dermatolojik problemleri olan kopcklerde bazi biyokimyasal kan 
parametrelerindeki degisimler mcelenmistir. Saglikli olan 15 kopek ile dermatolojik problemleri olan 49 
kopekten alman kan orneklcnnde hemoglobin (Hb). kolesterol. glikoz. tire, kreatinin diizeyleri ile alanin 
aminotransfcraz ( A L T ) ve aspanat aminotransferaz ( A S T ) enzim aktivitelen kuru kimya sistemi ile 
OlcuimQjtiir. 

Dermatolojik problemleri nedeniyle klinigc getirilen kopeklerden deneme grubu, hipersensitivileye 
bagli dermatolojik bozukluklar, fungal kokenli dermatolojik bozuklukiar. bakteriycl kOkenli dermatolojik 
bozukluklar. pire dermatiti. uyuz dermatiti ve beslenmc yetersizliginc bagli dermatolojik bozukluklar olmak 
iizcre alti alt gruba aynlmistir. 

Eldc edilen sonuclar degerlendirildiginde pire dermatitli kOpeklerde kan Hb miktannin saglikli 
kopeklere gOre istatistiki olarak anlamli Olciidc du$tilgii gorulmiistiir (p<0.01). Serum kolesterol dilzeyindc ise 
kontrol grubuna (261,06 mg/dl) gOre alcrjik dermatitli ve fungal kOkenli dermatolojik bozukluklugu olan 
gruplarda oncmli bir duslis. saptanmistir Kontrol grubu ile hasta gruplan arasmdaki bu farkliliklar istatistiki 
olarak anlamli bulunmustur (p<0 01). A y n c a saglikli kOpeklerde onalama 99,04 mg/dl olarak bulunan serum 
glikoz diizcyinin bakteriycl dermatitli kopcklerde yiikseldigi gorulmustur, fakat bu yukselmc istatistiki olarak 
anlamli bu!unmami$tir. Digcr parametrelcrde gruplar arasinda anlamli bir farklilik saptanmamistir 
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Summary: This study reports some biochemical parameter's changes in healthy and with different 
skin diseases' dogs. Serum cholesterol, glucose, urea, creatinine levels, blood haemoglobin (Hr>l values and. 
alanine aminotransferase ( A L T ) , aspartate aminotransferase ( A S T ) activities were measured by COtorimetric 
dry chemistry system in 15 healthy and. 49 dogs with skin problems. Dogs with skin problems were divided 
into six main groups as: atopic dermatitis, fungal dermatitis, bacterial dermatitis, flea allergy dermatitis, scabie 
dermatitis, food allergy dermatitis. 

The blood haemoglobin value in dogs with flea allergy dermatitis was significantly lower than in the 

healthy dogs (p<0.01). Serum cholesterol level was significantly decreased in with atopic dermatitis and 

fungal dermatitis clogs (p<0.01). Also it has been seen that in dogs with bacterial dermatitis means, serum 

glucose level was increased compared to the healthy dogs, but this increase was not significant statistically, in 

the other serum parameters were not significantly different in with skin problems and healthy dogs. 

Key Words : dogs, dermatitis, biochemical blood parameters 

I n t r o d u c t i o n 

The skin is a largest organ of the body and. depending on the species and age. 
may represent 12-24% of an animal's body weight. The skin has many functions, 
including serving as an enclosing barrier against harmful physiologic and chemical 
factors and negative effects of bacteria, and it can perceive sensory inputs from the 
things that it touches such as heat, cold, pain and itching (12). In general these 
functions are not greatly impeded by most diseases of the skin although failure of the 
sweating mechanism does seriously interfere with body temperature regulation, and 
severe burns or other skin trauma may cause fatal fluid and electrolyte loss (17, 211. 

Generally bacterial, fungal, allergic, parasitic and hormonal skin diseases occur 
in dogs. Less commonly, numerous hereditary and immune-medicated forms of skin 
disease also effect dogs. Many skin diseases cause intense itching and this leads to 
further skin damage from self-mutilation. Rare causes of skin disease include nutritional 
deficiencies, viruses and poisons. Skin tumours and cysts are common in older dogs. 
Dermatoiogic problems are told to be the most commonly encountered and the hardest 
solved problems by the Veterinarians in small animal Veterinary Medicine (5,6,9,10). 

In this reason, skin lesion of dogs, can be determined easily, should be checked, 
and some blood parameters should be examined and origin of skin diseases that have 
similar symptoms should be searched. Some blood parameters like haemoglobin, 
cholesterol, AST, ALT. glucose, creatinine, urea that are thought to have great 
importance by means of diagnosis in veterinary clinical biochemistry, is thought to form 
important data whether skin diseases are primary or secondary. 

The aim of this study was, to observe the origin of skin diseases by looking in to 
the some routine blood parameters of dogs, and search the clinical relation, which have 
similar symptoms, and to provide the distinctive diagnosis. 
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M a t e r i a l s and Methods 

In the study. 64 mixed breed dogs from different age groups were used as 
material. Dogs were obtained from in-houses (in- veterinary clinics) of Istanbul city. 
From these 25 males and 24 females, a total of 49 dogs, which were brought to the 
clinic because of skin diseases, designated as a experimental group. Fifteen clinically 
normal dogs (9 males and 6 females) were designated healthy group. All of the dogs 
were clinically examined according to the examination picture and none of these dogs 
receive any treatment before. The experimental group, which have the dermatologic 
disorders, is divided into six mean groups as. atopic dermatitis (AD), fungal dermatitis 
(FD). bacterial dermatitis (BD). flea allergy dermatitis (FLD). scrabie dermatitis (SD). 
food allergy dermatitis (FAD). 

Blood samples were taken from the vena cephalica antcbrachii at least 12 h fast, 
samples were taken from. For haemoglobin values analysis, whole blood and for other 
blood samples serum, which is obtained according to the procedure were used. 
Haemoglobin (Hb) values, serum cholesterol, glucose, urea, creatinine concentrations 
and, ALT and AST enzyme activities were measured by colorimetric dry chemistry 
system using Refletron measurement equipment and strips (11). 

Skin samples are sorted according to if it's primary or secondary, the area it 
covers, localisation, shape and to the itching type. The changes they make on the skin 
are observed. The skin samples, which are taken by scraping according to procedures, 
are examined under the microscope by checking the fluoresuns properties (13,14). Skin 
samples taken for fungal culture, are planted twice into sabouraud dextrose medium and 
dermatophyte lest medium and first of them is kept in room temperature (22-26 °CJ and 
the latter in 37°C in an ctuve for 4 weeks and are examined in every 3 days (14). 

The significance of differences between control and experimental groups were 
assessed by analysis of student's t- test. 

R e s u l t s 

The mean Hb values, mean cholesterol, glucose, urea, creatinine levels, and 
AST. ALT activities are shown in table 1. In the with FLD dogs, Hb values were 
significantly lower than in the healthy dogs. The serum cholesterol levels were 
significantly lower in with AD and FD than in the healthy dogs. Statistical comparison 
of means levels of between SD - FAD groups and healthy group hasn't been done 
because of the insufficient number of dogs with SD and FAD groups. 

D i s c u s s i o n 

Since some changes occur in biochemical mechanism in skin diseases, in 
distinctive prognosis and therapy of the disease only assessment of clinical findings 
aren't enough but also the biochemical blood parameters should be taken into 
consideration (12,17). 
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In the study the lowest mean blood hb value amongst the experimental group 
was determined in FLD, it's seen that the decrease is significant (p<0.01). During 
control of dogs with flea comb in flea dermatitis group, severe amount of flea is 
founded and we reached a conclusion that, that much flea could cause the decrease in 
blood haemoglobin level (13). 

Table 1. Some biochemical parameters in the serum of dogs with healthy and different skin diseases 

Tablo 1. Saglikli ve farkli dcri liastaliklanna salup kopcklerde bazi bivokim\asal paramctreler 

Healthy AD FD BD F L D SD F A D 

n - I S n= 16 n= 12 n= 7 H=3 n=3 

Parameter? X i S E X = S E X = S E X ± S E X : S E X = S E X : S E 

Hb j /d l 15.16=0.67 14.51=0.82 14 55:0.48 14.44:1.02 .2.26*1.34- 13.78:0.86 I4.63tl.48 

CIIOICSL. mg/dl 261.06*1.89 205.88:15.07- 189.25:17.46' 213.63=30.51 223.71=24.22 227.67:18.44 I77.0t?1 M 

AST I L 7 L 16.3Ssl.89 14.42=1.09 17.92=0.75 26.72:7.43 21.96:3.11 18.80=3.47 20 80=9.16 

A L T 1U/L 24.12i4.78 23.68=2.61 27 03:2.67 30.11 = 11.31 30.20=3.72 21.28:7.76 51.39-37.50 

Glufi'sc mgAlt 99 04:4.25 102.59il.77 110.01=1.52 135.43=34.16 106.24-2.87 105.33=7.68 99.43=4.71 

Urea mg/dl 38 ^ - i J S 39.49-9.77 3S.42-3.76 37.50:5.18 29.21:3 24 37.93=5.51 5600=12.20 

Creat. mc/dl 1.02=0.03 1.33=0.41 1.07*0.06 1.04:0.98 0.95=0.09 0.95=0.06 0.90=0.06 

• p<0.01 Significance difference between the healthy group and experimental groups. 
Experimental Groups. AD= Atopic dermatitis. F D - Rntgal dermatitis, BD= Bacterial dermatitis. FLD»Flea allergy 
dermatitis. SD= Scabie dermatitis. FAD= Food allergy dermatitis 

Mean cholesterol level (261,06 mg/dl) for healthy group was within the normal 
range for the references (3,11,14,18). Mean serum cholesterol level (205,87 mg/dl) was 
significantly lower (p<0.01) in dogs with atopic dermatitis. It is thought that this result 
could be associated to the lipid level in diet and it is indicated with the idea that diets 
containing low lipid levels that is insufficient in fatty acids could help in formation of 
dermatitis associated with hypersensitivity (4,13). In the study that, performed on dogs 
with atopic dermatitis, they emphasized the effect of diet on dermatitis claiming that if 
ratio of omega-6 fatty acid to omega-3 fatty acid is between 5:1 tolO:I, the construction 
of proinflamatuar agents at skin is decreased (15). In this study, spotting of lowest 
cholesterol value (177 mg/dl) in dermatitis associated with dietary insufficiency shows 
the importance of diet. Results from recent studies have indicated that atopic dogs have 
disordered fat metabolism, due to decreased desaturase activity. Differences in the 
serum fatty acid pattern indicating a reduction in desaturase activity were not detected in 
atopic dogs when compared with control groups (16). Additionally dogs in fungal 
dermatitis had significantly lower (p<0.01) cholesterol level (189,25 mg/dl). Since 1/3 
of the lipid structure of skin is consisted of cholesterol (8), the decrease in serum 
cholesterol level could effect the lipid composition of skin and could cause fungal 
dermatitis. 

Mean glucose level (99.04 mg/dl) for the all groups were within normal ranges 
for the references (3,11,18 20). Only the mean serum glucose level (135,43 mg/dl) for 

http://I4.63tl.48
http://16.3Ssl.89
http://24.12i4.78
http://102.59il.77
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dogs with bacterial dermatitis was not significantly higher than for dogs with healthy 
and other skin diseases. In patients with hyperglycemias, the reason of decreased 
resistance to diseases is associated with insufficient phagocytic activity of leukocytes 
and this prepares a suitable environment for peripheric circulation disorders to develop. 
Also delayed recovery of traumatic wounds makes it possible for pathologic 
microorganisms to settle (7,12). Based on these data we came to a conclusion that, 
pathologic increase of serum glucose levels also causes an increasing in bacterial 
dermatitis. 

In this study, mean urea and creatinine levels of control and experimental groups 
were found within the reference levels given in literatures (11,18,19). 

Mean AST and ALT enzyme activities of the control group were determined to 
be within the reference values claimed by other researchers (3,11,14,18). The activity of 
AST was lower in dogs with atopic dermatitis than for dogs with healthy and other skin 
diseases but this difference was not significant, although have reported significant 
increases in activities of ALT. AST and ALP in demodectic dogs (2). In the other study 
(9). on dogs with eczema claimed that, the decrease in serum AST activity is significant 
and this decrease could be associated with reduced enzyme synthesis and release. There 
were no significant differences between mean serum .ALT activities of groups with 
control and dermatitis. 

Results indicate that examined routine blood parameters in serum are insufficient 
indicators of skin diseases in dogs. We conclude that to provide the distinctive 
diagnosis, there must be specific analysis in serum of dogs. As Angarano (1), reported 
that a systematic approach is required in the diagnostic evaluation in order to arrive at a 
tentative or definitive diagnosis. A variety of diagnostics tests, including haematology, 
serum biochemical profiles, urinalysis, serology, intradermal skin testing, 
hypoallergenic diet trials, histopathology. and direct immunofluorescence, may be 
necessary in some cases before a definitive diagnosis is reached. 
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