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ABSTRACT 

Background: Cytokines are mediators of diseases. Expression levels in the blood could be of clinical relevance. Ob- 
jective: sIL-2Rα is used as a marker for different malignancies in human medicine. The aim of this study was to show if 
sIL-2Rα is detectable and if there is any correlation to different diseases in dogs. Methods: For this purposes sIL-2Rα 
concentrations in the blood were measured in healthy dogs, in dogs with different non-neoplastic diseases and benign 
tumors and in dogs with malignant tumors. Serum levels of sIL-2Rα were measured by using a human specific enzyme 
linked immunosorbent assay (ELISA). Results: Measurement of sIL-2Rα was successful in most of the samples. Dogs 
with diseases have significantly increased serum levels of sIL-2Rα compared to healthy controls. sIL-2Rα serum levels 
are higher in patients with non-neoplastic diseases and benign tumors than in those with malignant neoplasia. There is a 
strong correlation between sIL-2Rα and leukocyte count. Conclusion: Measurements of sIL-2Rα in serum may be 
helpful in detecting stages and grades of inflammation in the progression of disease. sIL-2Rα could actually not be used 
as an indicator for malignant diseases in dogs like in humans. The strong correlation between sIL-2Rα and the leuko- 
cyte count indicates the inflammatory response to the disease. This could be helpful in giving a prognosis in some cases, 
because the inflammatory reaction is of prognostic relevance in different diseases including malignant and non-malig- 
nant neoplasia. Although the results of our research studies were very promising, further studies should be performed 
with a canine ELISA. 
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1. Introduction 

Mature IL-2 molecule binds to the IL-2 receptor consist- 
ing of three subunits (α, β and γ). Both β-(CD 122) and 
γ-subunit (CD 132) are already present on the cell surface. 
The α-subunit is expressed when a specific antigen acti- 
vates the target cell. Only when all three subunits are pre- 
sent on the cell binding affinity of IL-2 is high enough to 
bind to the receptor [1]. Expression of IL-2-receptor 
molecules is increased in activated T-cells. Furthermore, 
a soluble form of the receptor is released from the cell 
(sIL-2Rα). The soluble form of the IL-2 receptor consists 
of the α-chain of the membrane-tied receptor. 

T-lymphocytes play a central role in the immune sys- 
tem. They maintain cellular immunity, especially against 
intracellular pathogens (viruses, bacteria, parasites). The 

binding of IL-2 on the cell surface triggers the main sig- 
nal for T-lymphocyte activation. For the quantification of 
lymphocytic activation in humans the soluble IL-2 re- 
ceptor alpha is used. 

So sIL-2Rα became an established marker for the 
monitoring of graft rejection after organ transplantation, 
especially regarding kidneys, hearts and livers: increased 
levels appear in case of graft rejection by the organ re- 
ceiver [2-5], because those graft versus host reactions go 
along with T-lymphocyte activation. 

In human medicine, sIL-2Rα is also an already estab- 
lished marker for different diseases. In humans sIL-2Rα 
is known to be expressed mainly by lymphoid cancer 
cells. A retrospective study from 2008 showed that ex- 
pression of sIL-2R and its soluble form increased in most 
haematological malignancies, including different types of 
leukaemias and lymphomas [6]. Furthermore both lym- *Corresponding author. 
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phoid and non-lymphoid tumor cells express more sIL- 
2Rα. They include malignant melanoma, carcinomas of 
the kidney and different tumors of the head, neck an oeso- 
phagus as well as lung cancer [6,7]. There is a strong cor- 
relation between increased serum levels of sIL-2Rα and 
the severity of disease in patients with a pulmonary sar- 
coidosis [8]. Since this correlation was found sIL-2Rα is 
used routinely as a marker for the diagnose and progres- 
sion of sarcoidosis. In 2011 a study was made to find prog- 
nostic factors for B-cell lymphoma in humans. Increased 
serum levels of sIL-2Rα were determined as very impor- 
tant prognostic factors for this disease [9]. 

Increased sIL-2Rα serum levels were also found in pa- 
tients with nasopharyngeal carcinomas [10], renal cell 
carcinomas [11] and autoimmune chronic active hepatitis 
[12]. One study demonstrated that dysregulated expres- 
sion of IL-2 receptors in canine lymphoid and haemato- 
poietic malignancies could be used as a model for human 
cancer [13]. Another study was made on human patients 
with systemic lupus erythematodes [14] which showed 
that in SLE patient sIL-2Rα levels in serum and urine 
were increased. 

So far no studies were made regarding stability and 
storage of sIL-2Rα in canine blood samples. Besides there 
are neither studies to determine reference ranges for se- 
rum levels of sIL-2Rα in healthy dogs. 

To find out if the disease goes along with inflammation 
we measured the number of leukocytes in peripheral 
blood of the dogs tested on sIL-2Rα serum levels. It was 
interesting to see if increased serum levels of sIL-2Rα 
are correlated with leukocytosis in any way. Within the 
first 6 to 12 hours of inflammatory reaction leukocyte 
count increases and mature, so-called segmented neutro- 
phil granulocytes are set free by the bone marrow. Bacte- 
rial infections, tumors and many other different diseases 
can lead to inflammation, too. 

The aim of this study was to measure serum levels of sIL- 
2Rα in dogs and to find evidence if serum levels of sIL- 
2Rα in dogs are correlated with leukocytosis to find out 
if sIL-2Rα was a possible marker for inflammatory dis-
eases. Furthermore we analyzed if serum levels of sIL- 
2Rα differ in cases of different non-tumorous and tumo- 
rous diseases compared to dogs with malignant tumors. 
Based on the results of human studies we assumed that 
sIL-2Rα may be increased in serum of dogs with tumors, 
especially in those with malignancies. 

2. Material and Methods 

2.1. Animals 

Altogether serum levels of 36 dogs were measured (non- 
neoplastic diseases and benign neoplasia n = 20, malign- 
nant neoplasia n = 16). The control group consisted of 12 
healthy individuals. 22 dogs were bitches (10 with ma- 

lignant neoplasia) and 14 male dogs (6 with malignant 
neoplasia). 16 individuals were crossbreed while 20 were 
breed dogs, most frequent breed were German shepherd 
(3) and boxer (3). The study was made according to the 
German animal welfare act. 

Serum was isolated and aliquoted four times. The first 
time point was set to the time right after the isolation. 
The remaining three aliquots were frozen down immedi- 
ately at ≤−20˚ Celsius. After 3, 6 and 9 weeks concentra- 
tions of sIL2-Rα were measured. 

2.2. ELISA 

We used an ELISA developed for the quantitative deter- 
mination of human sIL-2Rα concentrations in serum 
(Quantikine® ELISA, catalog number DR2A00, R&D Sys- 
tems, Minnesota/USA). The genetic sequence homology 
of 77% regarding human and canine sIL-2Rα made it 
possible to use a human ELISA to measure serum levels 
of sIL-2Rα in canine blood samples. 

ELISA technique is based on monoclonal antibody spe- 
cific for sIL-2Rα that has been pre-coated onto a micro- 
plate. The measurement of sIL-2Rα was according to 
manufactures recommendation. To determine the optical 
density of each well a microplate reader set to 450 nm 
wavelength was used. 

The dogs tested for serum levels of sIL-2Rα were pa- 
tients of the Small Animal Clinic of Georg-August-Uni- 
versity in Goettingen/Germany. Depending on their dis- 
eases diagnosis was found by general examination, blood 
and urine tests, X-ray, ultrasound diagnostics, computed 
tomography, endoscopy, diagnostic laparoscopy and histo- 
pathology. In single patients who suffered from different 
diseases simultaneously the most severe diagnose was 
mentioned in this study. 

2.3. Statistics 

The statistical analysis was performed with the SPSS- 
statistics program (version 21, IBM, NY/USA). For pur- 
poses of analysis, dogs with sIL-2Rα values ≤ 0 pg/ml 
were set at 0 pg/ml. The dogs with diseases were divided 
into two groups: dogs with non-malignant diseases and dogs 
with malignancies. Furthermore it was tested if there was 
a correlation between sIL-2Rα serum levels and the leu- 
kocyte count (reference range: 6 - 12 K/μl, all values >12 
K/μl are a so called leukocytosis). 

Because both concentrations of sIL-2Rα and the num- 
ber of leukocytes were not normally distributed, nonpa- 
rametric methods were used for statistical analysis. 

To compare the sIL-2Rα concentrations between pa- 
tients with and without malignancies the Mann-Whitney 
U test was used. For the comparison of sIL-2Rα in serum 
and leukocyte count Mann-Whitney U test was used, too. 
In all cases a p-value < 0.05 was considered statistically 
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significant. 

3. Results 

3.1. Storage 

Our analyses showed that sIL2-Rα in serum can be stor- 
ed at ≤ −20˚ Celsius for at least nine weeks. Even after 
that time there was no obvious decrease of sIL2-Rα in 
the samples. 

3.2. sIL-2Rα in Healthy Dogs 

Significantly higher serum levels of sIL-2Rα were found  

in patients suffering from disease compared to those of 
healthy controls (U-test p < 0.001). 

The healthy control group consisted of 12 dogs. 7 dogs 
showed detectable amounts of sIL-2Rα in serum, but 
only in low concentration ranges (0.25 - 9 pg/ml).  

3.3. sIL-2Rα in Dogs with Different Diseases 

sIL-2Rα serum concentrations were measured in 36 dogs 
with different non-neoplastic diseases and benign neopla- 
sia (20) and malignant neoplasia (16) (Table 1). Three 
out of the 14 male dogs showed no detectable sIL-2R in 
serum (21.4%), and so did 4 of the 22 bitches (18.1%). 

 
Table 1. Serum levels of sIL-2Rα in dogs with different malignant and non-malignant diseases (neg = concentration below de- 
tection limit). Numbers 1 - 20 different non-neoplastic diseases and benign neoplasia, 21 - 36 malignant neoplasia. 

Diagnosis sIL-2Rα [pg/ml] 

1) Acute renal failure neg 

2) Chronic renal failure neg 

3) Chronic renal failure, anaemia 63.8 

4) Chronic renal failure 58 

5) Liver cirrhosis 104.4 

6) Haemorrhagic liver necrosis 71.1 

7) Liver fibrosis, low-grade hepatitis neg 

8) Leishmaniasis 856 

9) Leishmaniasis 104.25 

10) Purulent rhinitis 246 

11) Borreliosis, anaplasmosis, high anti-thrombocyte antibody titer 54.2 

12) Diabetes mellitus 45 

13) Diabetes mellitus 29.8 

14) Diabetes mellitus, multiple organ failure 22.2 

15) Pyometra, peritonitis 46.2 

16) Pyometra 5.4 

17) Pancreatitis with mesenterial steatonecrosis and fibrosing steatitis 48.6 

18) Adenoma of hepatoid glands 5.5 

19) Collagenous hamartoma, trichoepithelioma, pyogranulomatous dermatitis 76.6 

20) Haemangioma of the spleen 70.2 

21) Malignant lymphoma 71.8 

22) Malignant lymphoma neg 

23) Malignant melanoma 45.4 

24) Malignant melanoma 36.4 

25) Haemangiosarcoma of the spleen 43.6 

26) Haemangiosarcoma of the spleen 27.6 

27) Intraductal papillary carcinoma of the mamma 38.2 

28) Tubular carcinoma of the mamma 35 

29) Complex carcinoma of the mamma with chondroid metaplasia neg 

30) Cystic granulosa-cell tumor, leiomyoma of the cervix 67 

31) Adenocarcinoma, lymphangiosis carcionamtosa neg 

32) Testicular tumor (diffuse seminoma) neg 

33) Lymphoplasmacellular gastritis, neuroendocrine carcinoma 57.2 

34) Prostate tumor with liver metastases 30 

35) Renal adenocarcinoma 10.2 

36) Haemangiopericytoma 7 
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The age of the dogs in the malignancy group lay a lit- 

tle higher than in the non-neoplastic/benign tumor group, 
in detail between 5 and 13 years in the malignant neopla- 
siagroup (median 10.5, mean 10.1) and between 3 and 11 
years in the non-neoplastic/benign tumor group (median 
9.5, mean 7.6). 

The levels of 29 dogs with detectable sIL-2Rα con- 
centrations were between 5.4 - 856.0 pg/ml. Median was 
58.0 pg/ml in the group of non-neoplastic diseases/benign 
tumors (total range 5.4 - 865.0 pg/ml) compared to a me- 
dian of 37.3 pg/ml in the malignant neoplasia group (7.0 
- 71.8 pg/ml) (Figures 1-4). The overall mean in the 
non-malignant group (112.2 pg/ml) lay appreciably over 
the one in the malignant neoplasia group (39.1 pg/ml) 
(Figures 3 and 4). 

 

 

Figure 1. Serum levels of sIL-2Rα in dogs with different 
non-neoplastic diseases/benign tumors and malignant neo- 
plasia compared to healthy controls. (+) Significantly lower 
serum levels in the healthy control group. 

 

 

Figure 2. Serum levels of sIL-2Rα in dogs with different 
non-neoplastic diseases or benign tumors and malignant neo- 
plasia compared to healthy controls (with statistical outliers 
in the non-neoplastic/benign tumor group). (+) Significantly 
lower serum levels in the healthy control group. 

 

Figure 3. Comparison of sIL-2Rα serum levels in dogs with 
and without malignant neoplasia. 

 

 

Figure 4. Comparison of sIL-2Rα serum levels in dogs with 
and without malignant neoplasia (with statistical outliers in 
the non-neoplastic/benign tumor group). 

 
In the malignant neoplasia group 3 dogs were tested 

negatively on sIL-2Rα, while in the other group 4 dogs 
had no detectable amount of sIL-2Rα in serum. 

Highest serum levels of sIL-2Rα were all found in the 
malignant neoplasia group, in detail in a dog with leish- 
maniasis (856 pg/ml), one with a purulent rhinitis (246 
pg/ml) and one with liver cirrhosis (104.4 pg/ml) (Fig- 
ures 2 and 4). The highest serum level in the malign- 
nant neoplasia group had one dog with a malignant lym- 
phoma. Its serum level of 71.8 pg/ml lay clearly below 
the highest serum levels measured in the non-neoplas- 
tic/benign tumor group. 

Serum levels of sIL-2Rα compared to the number of 
leukocytes in peripheral blood 15 out of the group of 29 
dogs tested positively on sIL-2Rα showed a leukocytosis 
(leukocyte count >12 K/μl) in peripheral blood. Together 
with the 7 dogs that had no detectable amount of sIL-2Rα 
in serum (3 out of 7 with a leukocytosis) a correlation 
was found between sIL-2Rα serum levels and the number  
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of leukocytes (Mann-Whitney-U-test p < 0.001). 
When we look at the two different disease groups it is 

noticeable that in always both groups a correlation was 
found between serum levels of sIL-2Rα and the leuko- 
cyte count (Mann-Whitney-U-test p < 0.05). 

Furthermore we tested two different groups of the pa- 
tients suffering from disease regarding the amount of 
sIL-2Rα and the number of leukocytes. In the non-ma- 
lignancy group 17 out of the 20 dogs were tested posi- 
tively on sIL-2Rα in serum. 9 of them had a leukocytosis 
in peripheral blood. 

In the malignant neoplasia group 12 out of 16 dogs 
had detectable amounts of sIL-2Rα in blood while 6 of 
them showed a leukocytosis. 

4. Discussion 

Many diseases lead to immune activation with increased 
serum levels of sIL2-Rα. Both non-tumorous and tu- 
morous diseases may go along with immune activation 
and inflammation. Data of many human studies suggest 
that depending on the character of the disease and the 
stage of inflammation sIL2-Rα levels in peripheral blood 
may increase stronger following tumor growth as they do 
in any other disease, especially in malignant neoplasia [6, 
9,15-17]. 

As mentioned above so far no studies were made to 
detect stability of sIL-2Rα in stored canine blood sam- 
ples, also no studies were made to determine reference 
ranges of sIL-2Rα in healthy dogs. Results of our study 
assume that healthy dogs show very low serum levels but 
in case of inflammatory diseases the amount of measure- 
able sIL-2Rα increases. The absolute amount of detect- 
able sIL-2Rα in canine serum samples is appreciably 
lower than in most of the human studies. In most of the 
studies ranges of sIL-2Rα levels in serum in healthy con- 
trols were < 2000 pg/ml, based on the techniques and 
reference ranges of the different laboratories. 

Whenever patients suffering from disease showed in- 
creased amounts of sIL-2Rα, levels were clearly higher 
than those of the healthy controls, for example in studies 
on patients with different tumors, autoimmune diseases 
and visceral leishmaniosis [6,9,18,19]. 

Looking at our results there is a remarkable difference 
between serum levels in dogs with non-neoplastic disease 
and benign tumors compared to malignant neoplasia. The 
separation of the dogs into two groups was made ac- 
cording to the disease’s character. In malignant diseases 
an early diagnosis enhances the chances for a successful 
therapy and may so lead to a better prognosis. Some ret- 
rospective studies showed that cancer is one of the most 
important natural death causes of dogs. Studies of life- 
time risk have suggested a wide range in estimates of 
deaths due to cancer. Death rates went from 3% of deaths  

in military working German shepherds [20] to 27% of 
dogs from a German study [21]. In one study from the 
UK 16% of deaths were attributed to cancer, twice as 
many as to heart disease [22]. 

In our study highest serum levels were found in the 
group of non-neoplastic diseases and benign tumors that 
went along with inflammation. The absolute amounts of 
the patients with higher serum levels lay appreciably 
over those measured in the dogs with malignant neopla- 
sia. 

It is an interesting fact that sIL2-Rα is an established 
marker in human medicine for diagnosis and progression 
of many tumorous diseases [6,8,9,23], but does not have 
huge relevance as a marker for inflammation in non-tu- 
morous diseases. There are two exceptions: rheumatoid 
arthritis [24] and human visceral leishmaniasis [18]. In 
human leishmaniasis increased serum levels of sIL-2Rα 
were correlated with severity of disease and returned to 
the normal range during successful chemotherapy. In our 
study absolute highest amount of detectable sIL-2Rα 
(856.0 pg/ml) and also the fourth-highest amount (104.25 
pg/ml) were also found in dogs with leishmaniasis. Both 
serum levels were higher than those in the malignancy 
group. Leishmaniasis is rare in dogs in Germany, so it 
could be interesting to make further studies on dogs in 
countries where leishmaniasis appears to be a bigger pro- 
blem. 

Three dogs with diabetes mellitus were tested posi- 
tively on sIL-2Rα with similar serum levels between 22.2 
and 45.0 pg/ml. Actually the character of type 1 and type 
2 diabetes mellitus as chronic inflammatory diseases with 
T-cell-mediated immune activation is discussed [25]. Type 
1 diabetes mellitus is the main type of diabetes in dogs. It 
goes along with a loss of insulin-producing β-cells of the 
pancreas. Early stages of the disease are based on the se- 
cretion of high levels of pro-inflammatory cytokines. 
Those effects trigger the fatal destruction process of β- 
cells. There are approaches of anti-inflammatory inter- 
ventions in treating type 1 diabetes mellitus in humans 
[26]. The three dogs with diabetes mellitus in our study 
were tested positively on sIL-2Rα with similar serum 
levels (22.2 - 45.0 pg/ml). One of the dogs (45.0 pg/ml) 
showed clinical signs of acute renal failure and another 
one was suspected to have a pancreatitis (29.8 pg/ml). 
These data suggest that in dogs before receiving therapy 
to acute exacerbation of diabetes reactions of the immune 
system lead to increased sIL-2Rα. We can’t be certain 
that only diabetes leads to increased sIL-2Rα because 
two dogs also had other clinical signs following final 
stages of diabetes that could have the same effect, too. 

Two of the dogs diagnosed with chronic renal failure 
showed similar serum levels of 58.0 and 63.8 pg/ml, 
while one of them had no detectable sIL-2Rα in serum. 
All three dogs had severe clinical symptoms and were 

Copyright © 2013 SciRes.                                                                                OJVM 



C. PRACHAR  ET  AL. 181

euthanized within a couple of days after beginning of 
their treatment. In human studies it was shown that chronic 
renal failure is a major cause for T-lymphocyte activation, 
which leads to increased expression of sIL-2Rα [27,28]. 
Serum levels of sIL-2Rα were significantly higher in pa- 
tients with chronic renal failure compared to healthy con- 
trols [29]. Because early diagnosis and proper treatment 
of chronic renal failure can lead to a longer survival time 
maybe sIL-2Rα could become a prognostic marker to- 
gether with the already established diagnostic techni- 
ques. 

Two of the dogs in the malignant neoplasia group were 
diagnosed with malignant lymphoma. In contrast to hu- 
man medicine, where sIL-2Rα is an already established 
marker for malignant lymphoma [9,16,23], we could not 
find evidence that sIL-2Rα is a useful marker for detect- 
ing malignant lymphoma in dogs. Although there were 
only two dogs with malignant lymphoma it is noticeable 
that only one of the dogs showed detectable sIL-2Rα in 
serum: it was the highest serum level of the dogs in the 
malignant neoplasia group (71.8 pg/ml) which lay re- 
markably lower than the highest serum levels in the non- 
neoplastic/benign tumor group. But in addition it is an 
interesting fact that the malignant lymphoma patient with 
the reduced general condition and severe clinical symptoms 
was the one that had no detectable sIL-2Rα in serum. 

It is interesting that all three German shepherds be- 
longed to the malignant neoplasia group and showed 
highly malignant tumors with poor prognosis (renal ade- 
nocarcinoma, haemangiosarcoma of the spleen, malign- 
nant prostate tumor with liver metastases). Serum levels 
of sIL-2Rα were ranged in relatively low amounts (10.2 - 
30.0 pg/ml) compared to both the rest of the same group 
and the non-neoplastic/benign tumor group. 

To find out if the disease goes along with inflammation 
we measured the number of leukocytes in peripheral 
blood of the dogs tested on sIL-2Rα serum levels. It was 
interesting to see if increased serum levels of sIL-2Rα 
are correlated with leukocytosis in any way. Within the 
first 6 to 12 hours of inflammatory reaction leukocyte 
count increases and mature, so-called segmented neutro- 
phil granulocytes are set free by the bone marrow. Bacte- 
rial infections, tumors and many other different diseases 
can lead to inflammation, too. The number of leukocytes 
in peripheral blood is an already established marker for 
inflammation both in human and veterinary medicine 
since decades. Beside new markers for the grade of in- 
flammation like C-reactive protein it was interesting to 
measure serum levels of sIL-2Rα to see if there was a 
correlation between those levels and the number of leu- 
kocytes. 

Our data suggest that in dogs sIL2-Rα is increased in 
acute inflammation whether in non-neoplastic and benign 
disease or in malignant neoplasia. Results show a ten- 

dency that sIL-2Rα in dogs seems to be increased rather 
in non-neoplastic and benign diseases going along with 
inflammation. 

In our study no evidence was found that malignant 
tumors automatically lead to significantly increased sIL- 
2Rα serum levels. This result noticeably differs from 
many of the human studies. Furthermore the results of 
our study show that there is a correlation between in- 
creased levels of sIL-2Rα and the number of leukocytes 
in peripheral blood, and this correlation obviously does 
not depend on the character of the disease: correlation 
was found in both groups, whether non-neoplastic/benign 
tumor or malignant neoplasia. 

The results of this study assume that sIL-2Rα serum 
levels could be used as a pro-inflammatory diagnostic mar- 
ker associated with different diseases. High serum levels 
of sIL-2Rα in dogs seem to be related rather to non-neo- 
plastic disease or benign tumors than to malignant neo- 
plasia, though immune response in many malignant dis- 
eases also leads to increased sIL-2Rα serum levels. Al- 
though there was no statistical significance found, there 
is an obvious tendency that sIL-2Rα could be a helpful 
marker for the differentiation between non-neoplastic di- 
sease/benign tumor and malignant neoplasia. Further stu- 
dies on a larger group of patients should follow to ap- 
prove these results. Maybe another correlation can be 
found, for example between high sIL-2Rα serum levels 
and an increased concentration of pro-inflammatory mark- 
ers like C-reactive protein (CRP) in blood, which was not 
part of this study. 

As a result sIL-2Rα could become a useful diagnostic 
parameter for the detection of the moment and the degree 
of inflammatory response in the body. 

Altogether measured amounts of sIL-2Rα even in dogs 
suffering from the disease were noticeably lower than in 
human patients. Possibly a specific ELISA for the detec- 
tion of canine sIL-2Rα could lead to better results regard- 
ing the quantity of measurable serum levels. Though the 
sequence homology of 77% between human and canine 
sIL-2Rα made it possible to use a human ELISA for de- 
tecting canine sIL-Rα in serum samples, the absolute 
amounts of sIL-2Rα could have been even higher than 
our results suggest. 

Further studies should approve that sIL-2Rα serum 
levels in dogs are significantly higher in diseases not 
caused by malignant neoplasia. sIL-2Rα measurements 
in serum could become a marker for the differentiation if 
inflammation is caused by a malignant tumor or not. In- 
terestingly, this would stay in contrast to many studies 
implemented in human medicine. In addition to that posi- 
tive results of studies on a larger group of patients may 
give a useful hint if sIL-2Rα can be used for the differen- 
tiation if inflammation is caused by a tumor or not, espe- 
cially because both diagnosing and treating tumorous 
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diseases becomes more and more important in small ani- 
mal medicine. 
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