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The Turkish Van cat is a well-known species, known 
for white silk fur, different eye colors, friendly behav-
ior, and a fondness for water. In recent years, Van cats 
have been the subject of several scientific studies (11, 
13, 20). In these studies, numerous physiological char-
acteristics, disorders, genetic structures, and changes 
in hematological and biochemical parameters were 
investigated, although none of the studies to date have 
investigated the hormonal and biochemical parameters 
associated with tail gland hyperplasia in Van cats.

The tail – or supracaudal – gland is an organ rich with 
lipid and apocrine glands, located in the dorsal region 

of the tail in carnivores, surrounded by erector muscles 
of the hair (14, 15, 17). It has a glandular structure and 
secretes lipoprotein on the skin surface (3). This gland 
is associated with hair follicles and secrets sebum, 
a sebaceous liquid, on the skin surface through numer-
ous sebaceous glands (1, 16, 17). These sebaceous 
glands maintain skin health and hair moisture. When 
hyperplasia of the gland occurs, excessive sebaceous 
liquid is secreted and this leads to an accumulation on 
the surface of the skin. This condition is termed “stud 
tail” or “tail gland hyperplasia” (2, 3, 19).

Tail gland hyperplasia results from the causes of 
primary and secondary seborrhea, increases in andro-
gen hormone levels, hypothyroidism, and testicular 
tumors (6, 14, 18). In the disease, hyperplasia induces 
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Summary

The present study was performed on Turkish Van cats with tail gland hyperplasia in order to determine 
changes in some hormone levels and biochemical parameters. Animal material consisted of 18 male Van cats of 
between 2-8 years of age, 12 with tail gland hyperplasia and 6 unaffected cats as the control group. Following 
routine clinical examination, hormone levels and biochemical parameters were measured by obtaining blood 
samples, and biopsy samples were obtained from the region and examined under a light microscope. When 
compared with the control group, testosterone levels were high although the difference between groups was 
not statistically significant. Similarly, no statistical significance was found between the groups in terms of other 
hormones. Among the hormonal parameters, the only remarkable increase was seen in the testosterone level. 
Among biochemical parameters, the alkaline phosphatase (ALP), aspartate amino transferase (AST), cholesterol 
and triglyceride levels were statistically different, while other biochemical parameters were not statistically 
significant. While AST and cholesterol results were increased, ALP and triglyceride levels were decreased. 
As a result, we conclude that the disease is an important problem which occurs extensively in mature male 
Van cats, particularly during and after mating periods. We also conclude that the disease might be associated 
with an increase in testosterone levels. Presenting this study is beneficial as there are limited reports about 
this disease in cats. This is the first study presenting tail gland hyperplasia with some hormonal levels and 
biochemical parameters in male Van cats.
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the secretion of excessive seborrheic content and this 
leads to dirtiness of the area and skin lesions on the 
tail. Additionally, libido and aggressive behavior in-
creases in male cats, and female animals tend toward 
masculine behaviors (2, 12, 15). The disease may 
be suspected from clinical symptoms, but definitive 
diagnosis is made by histopathological examinations, 
measuring serum testosterone levels and culture ex-
aminations are necessary when secondary infections 
accompany the disease (6, 15, 18). It is reported that 
androgen hormones lead to hyperplasia of seborrheic 
glands and, as a result, increased secretion occurs (15, 
18). However, occurrence of tail gland hyperplasia in 
castrated animals means that the relationship between 
hormonal balance and the disease is unresolved. It is 
also stated that the effect of androgen hormones on this 
condition is not completely clear (15).

The purpose of our study was to determine hormonal 
and biochemical parameters in male Turkish Van cats 
with tail gland hyperplasia, as well as to investigate 
these parameters in relation to this disease.

Material and methods
The material of this study consisted of 18 male Turkish  

Van cats of between 2 and 8 years of age, 12 with tail 
gland hyperplasia and 6 healthy cats as the control group. 
All cats reside at the Van Yuzuncu Yil University Van Cat 
Research and Practice Center. This study was approved by 
Van Yuzuncu Yil University (Turkey) Animal Researches 
Local Ethic Committee with protocol number, 2017/02.

Routine clinical examination of the animals was per-
formed and macroscopical findings were photographed. 
Blood samples were taken from vena radialis (v. cephalica) 
in anticoagulant free tubes in order to analyse hormonal and 
biochemical parameters. The blood samples were centri-
fuged at 3000 RPM (Rotofix 32®-Hettich) and serum sam-
ples were extracted and stored at –20°C until the analyses.

Testosterone, insulin, progesterone, thyroid-stimulating 
hormone (TSH), triiodothyronine (T3), free triiodothyronine 
(fT3) and free thyroxine (fT4) levels were analyzed using 
an IMMULITE 2000 hormone device. Serum total pro-
tein (TP), albumin, globulin, glucose, blood urea nitrogen 
(BUN), creatinine, aspartate amino transferase (AST), alka-
line phosphatase (ALP), alanine aminotransferase (ALT), 
lactate dehydrogenase (LDH), creatine kinase (CK) and 
creatine kinase-MB (CK-MB), amylase, total bilirubin, cal-
cium (Ca), magnesium (Mg), phosphorus (P), cholesterol, 
triglyceride, sodium (Na), potassium (K), and chloride (Cl) 
levels were analyzed using an auto-analyzer device (Roche-
Hitachi Cobas-6000 c501).

In order to perform histopathological examinations, tissue 
samples were obtained from 3 cats; 2 with tail gland hyper-
plasia and 1 from the control group. The region was shaved 
and disinfected. Biopsy samples were obtained from the 
dorsal region of the tail under local anesthetic and the site 
was closed with a single suture. These samples were fixed 
in 10% formalin solution for 48 hours and washed under 
flowing tap water for 10 hours. For routine tissue tracing, 
the samples were passed through alcohol (70°, 80°, 90°, 96°, 

100°) and xylol series and embedded in paraffin blocks. Sec-
tions of 4 µm thickness were obtained from each block and 
the preparations were stained with hematoxylin and eosin 
(H&E) and examined under a light microscope.

Statistical evaluation of the data was performed using 
SPSS 20.0 software. Mean and SEM values were determined 

Fig. 1. Tail gland hyperplasia in Van cats (dirty and seborr-
heic appearance of the area due to the excessive secretion of 
seborrheic content on the tail)
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in both control and study groups. The independent sample 
t-test was applied for the statistical comparison of these 
values, and p < 0.05 values were accepted as significant.

Results and discussion
Clinical findings. During the clinical examinations 

of the study group, clinical findings were only observed 
in the dorsal part of the tail. As a result of tail gland 
hyperplasia, the area and regional hair were seborrheic, 
and crustations were visible on the skin surface. Local 
alopecia, thinning of and loss of gloss in the hair, as 
well hyperpigmentation were observed, caused by 
excessive seborrheic content covering the skin. Due 
to the animals’ white fur, the dark, dirty patches drew 
attention as a result of dust sticking to the seborrheic 
area (Fig. 1). Additionally, increases in libido and ag-
gressive behavior were observed in the cats with tail 
gland hyperplasia.

Biochemical findings. Mean values, standard errors, 
and statistical comparisons of hormone levels in the 
study and control groups are given in Table 1. Analysis 
revealed no statistically significant differences between 
the groups. Testosterone levels were not particularly 
significant, although higher in the study group (452.42 
± 68.84 ng/dL) than in the control group (315.83  
± 76.39 ng/dL).

Mean values, standard errors, and statistical com-
parisons of biochemical parameters for both groups 
are given in Table 2. Analysis revealed statistical dif-
ferences in biochemical parameters, such as levels of 
ALP (p < 0.01), AST (p < 0.05), cholesterol (p < 0.05) 
and triglyceride (p < 0.05). Other biochemical param-
eters presented no statistically significant differences 
between the groups.

Histopathological findings. Macroscopical ex-
amination of the dorsal region of the tail in cats with 
tail gland hyperplasia found that the hair was untidy, 
seborrheic, and glued together. The area had a dirty, 
tacky, black-brown appearance. After shaving the hair, 
the region was observed to be edematous and swollen.

Microscopically, muscular hyperplasia on the su-
pracaudal glands and muscle trabeculae around the 
hair follicles were observed in the histopathological 
preparations in cats with tail gland hyperplasia. In 
these cases, several glands developed as lobules which 
proceeded towards the dermis. At the middle of these 
lobules, adult sebocytes and increased secretions led 
to dilated glands (Fig. 2). Microscopically, normal 
histological structure of the tail skin, epidermis and 
dermis layers were observed in the histopathological 
preparation of the healthy cat.

This study was performed in order to determine 
changes in hormone levels and biochemical parameters 
in male Turkish Van cats, and to present the relevance 
of these parameters to tail gland hyperplasia.

The routine clinical examinations of the study group 
revealed no clinical findings other than in the dorsal 
part of the tail. Due to hyperplasia, seborrheic hair, 

crustations on the skin surface, thinning of the sur-
rounding hair, alopecia, loss of gloss, hair fractures, 
and hyperpigmentation were observed. Excessive 
secreted content on the skin led to seborrhea and dirt 
in the regional hair. As the cats had white hair, the 
black, dirty and seborrheic appearance of the region 
drew attention (Fig. 1). Moreover, observations were 
made that cats with tail gland hyperplasia displayed 
increased libido and aggressive behavior. These men-
tioned clinical findings were similar to those reported 
in previous studies (12, 15, 18, 19).

Tab. 2. Some biochemical parameters in control and study 
groups (x ± SEM)

Parameters Control group 
(n = 6)

Study group 
(n = 12) p

Total protein (g/dL)       7.50 ± 0.16       8.09 ± 0.36 NS

Albumin (g/dL)       3.50 ± 0.15       3.34 ± 0.11 NS

Globulin (g/dL)       4.17 ± 0.31       5.17 ± 0.47 NS

Glucose (mg/dL)     63.17 ± 5.54     54.38 ± 4.14 NS

BUN (mg/dL)     18.83 ± 0.70     20.08 ± 0.66 NS

Creatinine (mg/dL)       1.16 ± 0.05       1.20 ± 0.05 NS

AST (U/L)     17.12 ± 1.33     41.07 ± 7.86 *

ALP (U/L)     41.17 ± 7.26     23.67 ± 2.03 **

ALT (U/L)     33.42 ± 3.88     82.53 ± 19.57 NS

LDH (U/L)   120.33 ± 24.96   162.08 ± 18.40 NS

CK (U/L)   119.50 ± 18.08   223.17 ± 57.61 NS

CK-MB (U/L)     37.62 ± 22.98     48.07 ± 16.22 NS

Amylase (U/L) 1278.50 ± 241.58 1255.30 ± 91.11 NS

Total bilirubin (mg/dL)       0.02 ± 0.00       0.03 ± 0.00 NS

Ca (mg/dL)       8.99 ± 0.28       9.31 ± 0.16 NS

Mg (mg/dL)       2.06 ± 0.05       2.10 ± 0.06 NS

P (mg/dL)       5.26 ± 0.36       5.08 ± 0.15 NS

Cholesterol (mg/dL)   110.43 ± 9.66   142.41 ± 8.56 *

Triglyceride (mg/dl)     54.17 ± 9.95     34.84 ± 3.45 *

Na (mmol/L)   152.00 ± 1.03   152.33 ± 1.53 NS

K (mmol/L)       4.58 ± 0.09       4.80 ± 0.15 NS

Cl (mmol/L)   110.85 ± 0.73   112.37 ± 1.17 NS

Explanations: NS – p > 0.05, * – p ˂ 0.05, ** – p ˂ 0.01

Tab. 1. Some hormone levels in control and study groups  
(x ± SEM)

Parameters Control group 
(n = 6)

Study Group 
(n = 12) p

Testosterone (ng/dL) 315.83 ± 76.39 452.42 ± 68.84 NS

Insulin (µU/mL)     1.18 ± 0.78     0.69 ± 0.09 NS

Progesteron (ng/ml)     0.07 ± 0.03     0.24 ± 0.17 NS

TSH (ng/ml)     0.17 ± 0.05     0.21 ± 0.04 NS

T3 (ng/dL)   30.00 ± 5.08   29.83 ± 3.43 NS

fT3 (pmol/L)     2.95 ± 0.31     2.56 ± 0.13 NS

fT4 (ng/dL)     1.35 ± 0.17     1.39 ± 0.17 NS

Explanation: NS – p > 0.05
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It is reported that clinical symptoms may lead to 
suspicion of the disease but that certain diagnosis is 
made histopathologically (1, 14, 15). According to 
our histopathological examinations, hyperplasia was 
observed in the glandular area. In this study, and in 
keeping with the above reports, dorsal hair was untidy, 
seborrheic, and stuck together. We also observed that 
the area was dark brown, dirty, and sticky. When the 
hair was shaved, an edematous and swollen appearance 
was observed. Microscopically, muscular hyperplasia 
had formed on the sebaceous glands around the hair fol-
licles and muscle trabeculae had formed on the skin. In 
these glands, several glands developed as lobules and 
processed deeply to the dermis. Dilated glands were 
also observed in the middle of these lobules, induced 
by adult sebocytes and secretions (Fig. 2). According 
to our findings, tail gland hyperplasia was therefore 
detected in these animals.

It is reported that androgen hormones have an ef-
fect on hair follicles and sebaceous glands on the skin, 
and can lead to seborrheic gland formations along 

with an increase in secretions (4, 12). Previous stud-
ies performed on humans reported that androgens are 
responsible for the formation of acne. After treatment, 
a decrease in androgen hormone levels was determined 
which paralleled recovery, and attention to hormonal 
disorders in relation to this disease was emphasized 
(5, 10).

According to previous reports, tail gland hyperpla-
sia occurred severely in male cats, and it progressed 
mildly in females and castrated male animals (15, 16). 
In several other studies it is reported that an increase 
in androgenic hormone levels might have a role in tail 
gland hyperplasia (4, 5, 10, 12). In contrast, occasional 
occurrence of the disease in castrated male and female 
animals means that the relation of tail gland hyperplasia 
with hormonal balance is unresolved (15).

The role of breed predisposition in the formation of 
the disease is not clearly known, although it is reported 
that the disease is commonly seen in adult cats and 
dogs (16, 18). In the present study, the disease was also 
seen in adult male cats more than 2 years of age. It is 

Fig. 2. A. Normal histological structure of the tail gland in a healthy cat (H&E Bar: 200 µm). B. Muscular hyperplasia in 
the muscle trabecules around hair follicles (H&E Bar: 200 µm). C. Hyperplasia in seborrheic glands (H&E Bar: 200 µm).  
D. Adult seborrheic cells in the middle of seborrheic glands (H&E Bar: 200 µm)
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therefore determined that the disease is an important 
problem in male animals which progresses severely 
during and after mating seasons.

As a result of these observations, it was determined 
that the disease is seen in female animals more rarely 
than in male cats in the same environment. For this 
reason, we performed the current study with male 
Turkish Van cats to observe the disease particularly 
in males, during and after mating season. Thus, and 
parallel with several previous studies (4, 5, 10), we 
conclude that an increase in androgen hormone levels 
may play a part in Van cat tail gland hyperplasia, and 
that evaluating hormone levels should be considered.

According to a literature search, none of the previ-
ously performed Van cat studies related alterations in 
hormone and biochemical levels to tail gland hyperpla-
sia. With this study, alterations in some hormone and 
biochemical levels were therefore studied in Turkish 
Van cats for the first time. In this study, despite not 
being statistically significant testosterone levels were 
higher in the study group (452.42 ± 68.84 ng/dL) than 
in the control group (315.83 ± 76.39 ng/dL). We believe 
this serum testosterone level increase in cats with tail 
gland hyperplasia is specifically associated with the tail 
gland hyperplasia, and this is similar to the findings of 
previous studies (4, 5, 8, 10).

Biochemical parameters such as ALP (p < 0.01), 
AST (p < 0.05), cholesterol (p < 0.05) and triglyceride 
levels (p < 0.05) were statistically significant between 
the groups. Differences between other biochemical 
parameters were not statistically significant. It was 
observed that AST and cholesterol levels were higher 
in the study group than in control group, whilst ALP 
and triglyceride levels were lower. However, these 
parameters (ALP, AST, cholesterol, and triglyceride) 
were determined to be within the range of reference 
values reported previously for cats (7, 9), and that 
these differences were not significant and resulted from 
individual variation. Despite their limited study, Ural 
et al. (2008) did not determine any alterations in the 
hematological and biochemical parameters of cats with 
tail gland hyperplasia. Similarly, in the present study 
no significant or specific alterations were detected in 
Turkish Van cats with tail gland hyperplasia.

In places where multiple cats are housed, determin-
ing the main cause of the disease and taking protective 
measures is more important in order to prevent the 
disease. Furthermore, in animals with white hair like 
Turkish Van cats, lesions on the tail are more severe 
and the appearance draws attention. The Yuzuncu Yil 
University Van Cat Research and Practice Center is 
a continuously visited place, and the animals are al-
ways in view, so visitor complaints were accepted as 
an important problem relating to this subject.

In conclusion, tail gland hyperplasia is also impor-
tant in Turkish Van cats. It often occurs in adult males 
during and after mating season, and disease develop-
ment may be related to the increase in testosterone 

levels at these times. As there are limited reports re-
lated to this disease in cats, presenting hormone and 
biochemical parameters for the first time is considered 
to be useful. It is also concluded that this study will 
be useful for researchers and clinicians. It will lead to 
further future studies as more detailed research should 
be performed in order to reveal the cause and hormonal 
aspects of the disease.
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