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Streszczenie  
 

 

e

 brak jest danych literaturowych na temat wykorzystania 

diagnostyce i monitorowaniu przebiegu 

leczenia . W d

parametrami biofizycznymi skóry do oceny nasilenia objawów klinicznych chorób skóry, 

 oc leków i dermokosmetyków. 

W 

, a stanem funkcjonowania 

badanie parametrów 

biofizycznych skóry o

miejscowym dostosowanych do konkretnych pacjentów i skrócenia czasu potrzebnego na 

 

przeznaskórkowa utrata wody (TEWL), uwodnienie warstwy rogowej naskórka 

(CORNEO)  powierzchni skóry (SEBU), temperatura powierzchni 

skóry (TEMP)  (MEXA ERYTH) oraz 

melaniny (MEXA) w skórze, 

i anizotropii skóry. Przebadano 41 psów z 

a kol

skóry przeprowadzono jednokrotnie, natomiast u psów z grupy badanej trzykrotnie  

w których dokonywano pomiarów 

objawów dermatologicznych w przebiegu nied

w przebiegu 
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referencyjnych parametrów biofizycznych skóry u psów zdrowych oraz u psów ze 

 psy krótko- 

- 

powierzchni skóry  

obszarów  na doogonowej powierzchni prawego uda (p=0,035). Z kolei w grupie 

badanej jedynymi 

 prawej i lewej w obszarach badanych symetrycznie. Jedynym 

 

 

skóry w grupie kontrolnej i grupie badanej. Przeznaskórkowa 

u psów z grupy kontrolnej jedynie na powierzchni prawego boku klatki piersiowej 

) i lewej 

i  

2

-min 

(p=0,044). Natomiast w  stosunku do 

powrotu do pierwotnej pozycji (V3)  

(p=0,022)  (p=0,024). 

sta  pH oraz temperatura powierzchni skóry. Odczyn skóry 
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Z 

 

 

parametrów biofizycznych skóry w 

ud. Z kolei w przypadku liczby istotnych statystycznie korelacji parametrów 

parametrów biofizycznych skóry w  uwagi 

badane parametry biofizyczne skóry 

 

10 tygodnia jej trwania. Ich wykorzystanie w diagnostyce i monitorowaniu przebiegu 
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Summary 
 

Hypothyroidism is the most common endocrine disease in dogs, with 

dermatological symptoms in many cases. So far, there is no literature data on the use of 

biophysical properties of the skin in dogs in the diagnosis and treatment monitoring of 

hypothyroidism. In human dermatology researchers use biophysical parameters of the 

skin to assess the severity of clinical symptoms of skin diseases, as well as to assess the 

effectiveness of used drugs and dermocosmetics. In the conducted experiment an attempt 

was made to demonstrate the existence of a relationship between the values of biophysical 

parameters of the skin and the functioning of the thyroid gland. Due to the non-

invasiveness of the measurement method, the study of biophysical parameters of the skin 

could be implemented for use in clinical practice, which would make it possible to 

develop new protocols for local treatment tailored to specific patients and shorten the time 

needed for skin regeneration. 

The biophysical parameters of the skin tested in the experiment included: 

transepidermal water loss (TEWL), stratum corneum hydration (CORNEO), degree of 

skin surface sebum (SEBU), skin surface temperature (TEMP), skin pH value (pH), 

hemoglobin (MEXA ERYTH) and melanin concentration (MEXA) in the skin, as well as 

parameters showing the viscoelasticity and anisotropy of the skin. 41 dogs were tested, 

25 of which were the control group, and another 16 were the study group. The study group 

included dogs with hypothyroidism diagnosed based on clinical symptoms and laboratory 

tests. In dogs from the control group skin biophysical parameters were examined once, 

while in dogs from the study group three times - before the treatment and 4 and 10 weeks 

after its start. Examined areas of the skin were selected taking into account the most 

common localization of dermatological symptoms in the course of hypothyroidism in 

dogs  caudal surfaces of the thighs, prosternum and sides of the chest. In addition, due 

to frequent inflammation of the external ear canals in the course of hypothyroidism, the 

study also included the internal surfaces of the earlobes.  

At the initial stage of the experiment the values of reference ranges of skin 

biophysical parameters in healthy dogs and in dogs diagnosed with hypothyroidism were 

determined. In the experiment the influence of length of the hair coat on values of tested 

parameters was also examined. For this purpose the control group and the study group 

were divided into two subgroups  short-haired and long-haired dogs. The only parameter 

in the control group within which a statistically significant difference between short- and 
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long-haired dogs was found was the skin surface temperature  higher in long-haired 

dogs, but only in one of the examined areas  on the caudal surface of the right thigh 

(p=0.035). In turn, in the study group the only parameters affected by the type of coat 

were skin temperature (higher in long-haired dogs on the caudal surface of the left thigh, 

p=0.048) and hemoglobin concentration in the skin (higher in long-haired dogs on the 

prosternum, p=0.024). Furthermore, the skin biophysical parameters examined on the 

caudal surfaces of the tights, sides of the chest and internal surfaces of the earlobes were 

compared side to side. The only parameter within which statistically significant 

differences were found was skin pH on the inner surface of the right and left earlobe 

(p=0.009). For other parameters and examined sides no statistically significant 

differences were found. 

In the next step, the obtained values of skin biophysical parameters in the control 

group and in the study group were compared. Transepidermal water loss was higher in 

control dogs only on the right side of the chest (p=0.002). On the other hand, the hydration 

of the stratum corneum was higher in dogs in the control group on the inner surface of 

the right (p = 0.003) and left (p = 0.007) earlobes. The study also showed higher oiling of 

the skin surface in dogs from the study group on the caudal surface of the left thigh 

(p=0.006). The examination of skin viscoelasticity and anisotropy showed a statistically 

significant difference between the groups in the recovery speed during the relaxation 

phase (V2), the values of which were higher in dogs from the study group for the angles 

of 90° (p=0.019), 135° (p=0.024), max (p=0.033) and max-min (p=0.044). However, the 

values of the ability to resist displacement in relation to returning to the original position 

(V3

  

The last stage of the experiment was to track changes in the values of the 

biophysical parameters of the skin during the treatment of hypothyroidism with 

levothyroxine. The only parameters within which statistically significant changes were 

observed were pH and skin surface temperature. The skin pH value increased on the 

surface of the left side of the chest (p=0.027). In turn, the skin surface temperature was 

higher after 10 weeks of levothyroxine treatment in only one of the examined areas - on 

the inner surface of the right earlobe (p=0.037).  

Due to the largest number of statistically significant correlations in the entire 

experiment, it seems that the caudal surfaces of the thighs are the most reliable places to 

assess changes in individual biophysical parameters of the skin in hypothyroidism. In 
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turn, in the case of the number of statistically significant correlations of skin biophysical 

parameters with thyroid hormones, a greater number of them was recorded with free 

thyroxine compared to total thyroxine. This fact in the author's opinion, makes free 

thyroxine more valuable and reliable in the assessment of skin biophysical parameters in 

the course of hypothyroidism. However, due to the lack of marked changes in the 

examined biophysical parameters of the skin during treatment of hypothyroidism, the 

examined biophysical parameters of the skin are of limited usefulness in monitoring the 

effectiveness of treatment in the period from the start of therapy to the 10th week of its 

duration. The usage of the biophysical parameters in the diagnosis and monitoring of the 

treatment of hypothyroidism requires further research involving a larger number of 

patients. 

  


