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          ABSTRACT 
The density, form and dimensions of the mast cells are examined in the urethra of 14 sexually mature, 
clinically healthy (9 male and 5 female), European shorthair cats, following euthanasia. 
The material was fixed in Carnoi’s fixative, dehydrated, embedded in paraffin and stained with 0.1% 
toluidine blue. 

The light microscopy revealed that most mast cells were located in the propria of urethra, the number 
and density were higher in the male animals, comparerd with the same in the female ones. High number 
of mast cells was observed in the internal longitudinal smouth muscle layer in the feline male pelvic 
urethra. The mast cells were longest in the circular muscle layer and thickest in the propria. The data 
were statistically processed (Date Analysis of the StatMost for Windows). 
From our studies, it could be suggested that mast cells in the connective tissue of feline pelvic urethra 
participate in the normal tissue status. 

The results of the investigation showed, that the mast cells` morphology in the female urethra shows 
variations and depends on their localization in the both sexes. 
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INTRODUCTION 
Itۥs, known, that the structure of the feline 
pelvic urethra is specific (1), while the data 
referring to female urethra of the cat are 
relatively few. 
The female urethra is investigated mainly in 
the human. A lot of authors study its 
hstochemical and immunochystochemical 
particularities, about the presence and 
characteristics of the prostate lobuls in its 
propria (2, 3, 4). The female prostata is 
observed in association with its 
predisposition to diveloppment of 
adenocarcinomas and cysts in this part of the 
urethra (5, 6, 7, 8). 
In the Mongolian gebril and rat, the female 
urethra and prostata are investigated 
hystologically and 
immunochystochemically, except the mast 
cells in these organs (9, 10, 11, 12). 
________________________ 
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From studies of (13, 14) about the number 
and distribution of mast cells in human testis 
with normal and abnormal spermatogenesis 
is observed, that in cases with abnormal 
spermatogenesis the number of mast cells 
increases. Mast cellsۥ concentration in testis 
is considerably higher. Their quantity in 
testis is high in sterility, compared with their 
number in inflammations and neoplasms (15, 
16). 
In the testicular intertstitium of healthy 
boars, the mast cellsۥ concentration is 
decreased, in these with unilateral 
cryptorchism, mast cells are few whereas in 
bilateral cryptorchids there are numerous 
mast cells (17). 
The density of mast cells in ratۥs testicular 
interstitium is increased in the intact testis, 
after unilateral torsia of one of the both testis 
(18). 
Other authors (19) prove the important role 
of the mast cells in regulation of the vascular 
tonus and microcirculation in the urether of 
the domestic pig.  
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The lack of data about the motility, the form 
and dimensions of mast cells in the female 
feline urethra, compared with these in the 
pelvic one of the male cat motivated the 
present study in order to elucidate their role 
in the function of urethra in this animal 
species. 
 
MATHERIAL AND METHODS 
Pelvic urethras of 9 clinically healthy, 
sexually mature European shorthair male 
cats (at the age of 1 - 2 years), weighing 2.8 - 
4 kg and 5 female ones, weighting 2,2 - 3kg 
were studied. The cats were euthanised i.v. 
with 200 mg Thiopental (Biochemie, 
Austria). 
 The material was fixed in Carnoi’s fixative 
for 4 hours, then put in 70o ethanol for 12 
hours, dehydrated in an ascending alcohol 
series, cleared in xylene and embedded in 
paraffin 
The cross-sections (5 - 7 µm) were stained 
with 0.1% solution of toluidine blue in 
McIvane’s buffer, pH 3 (20). 
The density (number, in mm2) and 
dimensions (in µm) of mast cells were 
measured with an eyepiece micrometer (one 
element of the scale of the eyepiece is 18 
µm, with magnication Х 100) and their form 
was determined via light microscopy. 
The data were statistically processed (Data 
analysis, StatMost for Windows). 
 
RESULTS AND DISCUSSION 
The total area of studied histological 
sections, in the feline male pelvic urethra 
was 572 mm2, the area of these in the feline 
female urethra was 69 mm2. The external 
smouth muscle layer of male cats had the 
biggest part (165 mm2 –28,8 %), followed by 
the middle circular one and the propria, the 
internal circular layer of feline cats had also 
the biggest part (25 mm2- -36,2%), followed 
by the external longitudinal smouth muscle 
layer – (23 mm2  -33,3%), and the propria – 
(21 mm2  - 30,4%). Total number of mast 
cells was 4060, in the male examined 
animals the highest number of mast cells was 
observed in the propria – 1100 (27,3 %), 
followed, by the middle circular, internal, 
and external layers, the least number was 
found in the prostate lobuls-33 (0,9 %). In 
the female cats, from 350 observed mast 
cells, the highest number was observed in 
the propria – 150 (42,9%), and the least one 
in the external longitudinal smouth muscle 
layer – 95 (27,1%). The highest number of 

these cells in mm2 was found in the propria 
of the male individuals, - 9,41 ± 0,68, 
followed by the internal, circular and 
external muscle layers, and the least one in 
the disseminated prostata – 0,92 ± 0,24. In 
the female cats, the highest number of mast 
cells in mm2   was examined in the propria – 
7,14 ± 0,32, and less in the muscle – 4,30 ± 
0,26. The mast cells, in the male individuals, 
were longest in the circular muscle layer – 
16,36 ± 0,33 µm, and shortest in the prostate 
parts – 7,36 ± 1,69 µm, thickest in the 
propria – 8,22 ± 0,27 µm, and thinnest in the 
disseminated prostata – 4,23 ± 0,98 µm 
(table 1). In the female individuals, the mast 
cells were longest in the circular muscle 
layer (18,51 ± 0,82 µm) and shortest in the 
propria (15,11 ± 1,89 µm), thinnest in the 
external muscle layer – 8,31 ± 0,59 µm and 
thickest in the propria – 8,69 ± 0,59 µm 
(Table 1, Table 2). 
 
The light microscopy studies showed that the 
most significant density of mast cells is in 
the propria of the male pelvic and female 
feline urethras. Comparable higher number 
of mast cells was found in the internal 
longitudinal muscle layer of the male cats, 
followed by the middle and external ones, 
compared with the female cats. 
The investigations on the form and the 
dimensions of mast cells showed that they 
are longitudinal (fusiform) in the circular 
layer of the both sexes and thickest in the 
propria (Fig. 1, 2). 
 
 
 

МОЛЯ, ЗАТВАРЯ
ВРАТАТА !

 
 
Fig. 1 Mast cells (mc), localized in the 
propria (pr) of the pelvic urethra and near to 
the lobuls of the disseminated prostata (pd) 
(magnification Х 400) 
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Table. 1. Area (mm2) of the examined parts of the female urethra, quantity and dimensions (µm) of the mast 
cells in the examined parts. 
 

Index ЕМ IМ PR Общо 

Area 
% 

23 
33.3 

25 
36.2 

21 
30.4 

69 
100 

Number 
% 

95 
27.1 

105 
30 

150 
42.9 

350 
100 

Number – 
mm2 

 

Min – max 
 

SD 

4.30±0.26 
 

2-6 
 

1.26 

4.36±0.24 
 

2-6 
 

1.22 

7.14±0.32 
 

4-9 
 

1.46 

5.26±0.27 
 

2-9 
 

1.31 

Lenght 
 

Min – max 
 

SD 

18.51±0.82 
 

17-23.8 
 

2.47 

19.27±1.43 
 

17-23.8 
 

3.51 

15.11±1.89 
 

10.2-27.2 
 

5.67 

17.63±1.38 
 

10.2-27.2 
 

3.89 
Thickness 

 
Min – max 

 
SD 

8.31±0.60 
 

6.8-10.2 
 

1.79 

8.5±0.76 
 

6.8-10.2 
 

1.86 

8.69±0.59 
 

6.8-10.2 
 

1.79 

8.5±0.65 
 

6.8-6.8 
 

1.81 
 
ЕМ – external longitudinal muscle layer; DP – disseminated prostata 
IM – internal longitudinal muscle layer 
РR – propria and erectile tissue 
 
Table. 2. Area (mm2) in the examined parts of the pelvic urthra, quantity and dimensions (µm) of the mast 
cells in the examined parts. 
 

Index ЕМ ММ IM PE DP Общо 

Area 
% 

165 
28.8 

143 
25 

110 
19.2 

118 
20.7 

36 
6.3 

572 
100 

Number 
% 

936 
23.1 

1033 
25.4 

948 
23.3 

1100 
27.3 

33 
0.9 

4060 
100 

Number– mm2 

 

Min – max 
 

SD 

5.67±0.36 
 

3.6-8.6 
 

1.59 

7.22±0.34 
 

5.5-11.2 
 

1.43 

8.62±0.61 
 

5.9-13.4 
 

2.57 

9.41±0.68 
 

6.1-14.5 
 

2.88 

0.92±0.24 
 

0-3.3 
 

1.03 

6.97±1.5 
 

0.92-9.41 
 

3.36 
Lenght 

 
Min – max 
 

SD 

12.25±0.65 
 

    7.9-17 
          
      2.74 

16.36±0.33 
 

13.6-19 
 

1.41 

11.26±0.34 
 

9.5-15 
 

1.45 

12.84±0.46 
 

10.2-16.3 
 

1.95 

7.36±1.69 
 

10.2-18.7 
 

7.19 

12.01±1.45 
 

7.36-16.36 
 

3.23 
Thickness 

 
Min – max 
 

SD 

6.97±0.34 
 
    4.5-9.5 
 
      1.44 

6.3±0.37 
 
    3.4-6.8 
 
       1.56 

6.17±0.31 
 
    4.8-8.5 
 
       1.32 

8.22±0.27 
 

6.8-10.2 
 

1.15 

4.23±0.98 
 

6.8-11.9 
 

4.14 

6.37±0.65 
 

4.23-8.22 
 

1.45 
 
ЕМ – external longitudinal muscle layer; DP – dessiminated prostata 
ММ –middle circular muscle layer; РЕ – propria and erectile tissue 
IM – internal longitudinal muscle layer 
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Fig. 2 Mast cells (mc), localized in the 
muscle layer (m) of the female urethra 
(magnification Х 400) 
 
The female prostata isn`t observed in the cat, 
compared with the studies of other authors 
(2, 3, 4, 5, 6, 7, 8), about this structure in the 
human and other mammals. 
With the present investigation for the first 
time the mast cells are described in the feline 
female and male pelvic urethras, compared 
with the other mammals (1, 9, 10, 12). It was 
observed analogical connective tissue 
localization in the both sexes. These data add 
further to the knowledge about mast cells׳ 
number in the interstitium of male genitals of 
the rat, mouse, gerbil, boar, and human (11, 
13, 17, 18). 
Our results motivate us to support the 
suggestion, that the mast cells have 
predominant effect to the fibroelastic 
elements in the pelvic urethra (1), and may 
be in the female one, that corresponds with 
mast cells̉ density in the testicular interstium 
of the rat, mouse and human (15, 16, 14, 18). 
The higher number of mast cells, observed 
by us in the propria of the pelvic urthra (9, 
14) and in the muscle layers (5,67, in the 
external longitudinal one to 8,62 in the 
internal one), compared with their density in 
the propria (7,14 ± 0,32) and in the 
muscularity (4,30 ± 0,26) of the female 
urethra motivate us to suggest about their 
important role in the motility of the 
fibroelastic elements, the regulation of the 
vascular tonus and the microcirculation in 
the pelvic urethra of the male cat, like these, 
described by (19) in the urether of the 
domestic pig. 
According to us it׳s important, that the mast 
cells in the middle circular muscle layer had 
longest shape in the both sexes, compared 
with the other layers. That motivates us to 

suggest, that the significant length of the 
cells is resulted by the high contractile 
amplitude of the circular layer. 
Higher number of mast cells in the male 
cat`s pelvic urethra, compared with the 
female one, probably is resulted by the 
various functional role of the male urethra. 
In conclusion, the results of the investigation 
convincingly showed, that the significant 
presence of mast cells in the propria, 
compared with this in the urethral 
muscularity, suggest about their active role 
in the connective tissue element of the feline 
male pelvic and female urethras. 
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