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NONNOEOPLASTIC FINDINGS OF THE URINARY
BLADDER IN CATTLE AND WATER BUFFALO IN THE
BLACK SEA REGION OF TURKEY*

Yilmaz Aydin**

I. Ayhan Ozkul***

Tiirkiye'nin Karadeniz bolgesindeki sigir ve mandalarin sidik keselerinde
saptanan nonneoplastik bulgular

Summary: Nonneoplastic findings observed in urinary bladders of 131
adult cattle and water buffaloes slaughtered in abattoirs in the Black Sea region
of Turkey were studied histologically. Although their macroscopical appearance
showed tumourous, they were not found to be tumours microscopically. They
contained various types of nonneoplastic findings. It was prominent that these
different types of lesions were generally found together. The most frequent form
encountered were simple, nodular or papillary types of hyperplasia as average
59%. It was followed by focal or diffuse haemorrhagia (43%), oedema (39%)
and aggregations of lymphoid cells (20%) in the propria mucosa. The incidence
of inflammatory lesions was 39% in average.

Ozet: Tiirkiye’de Karadeniz bélgesi mezbahalarinda kesilen iki yasin
iizerindeki sigir ve mandalara ait 131 adet sidik kesesi orneginde saptanan non-
neoplastik bulgular histopatolojik olarak incelendi. Makroskobik goriiniisleri
tiimorii andiran bu sidik kesesi orneklerinin mikroskobik olarak tiimor olmadigi,
buna karsiik degisik tiplerde nonneoplastik bulgular igerdigi saptandi.
Orneklerin cogunda farkli lezyonlarin birarada bulunmas: dikkat cekiciydi.
Transisyonel epitelin hiperplazisi, %59'luk oraniyla en sik karsilagilan formdu.
Bunu lamina propriadaki fokal veya diffuz kanamalar (%43), odem (%39) ve
lenfoid hiicre infiltrasyonlart (%20) izliyordu. Yangisel lezyonlann oram

%39'du.

Introduction

Nonneoplastic findings beside tumours in
urinary bladders were reported from various
animals and humans by several researchers (1,
3,4, 7, 11, 13). They pointed out the importan-
ce of the nonneoplastic formations in better un-
derstanding the pathology of tumours of the uri-
nary bladder. Nonneoplastic forms believed to
~ happen as reactions to chronic irritations, infa-
lamation and existed in transitional epithelium
in forms of hyperplasia, metaplasia and as pro-
liferation in the mucosa (1, 2, 7, 11, 13). These
types of malformations in cattle are generally
caused by bracken fern (Pteridium aquilinum).
The effect of this plant causing nonneoplastic
and neoplastic formations in the urinary bladder
was precisely demonstrated (4-6, 8, 12).

The objective of this study was to determi-

ne histologically various nonneoplastic lesions
which were reported to be caused by bracken
fern and lead to tumours in cattle and water buf-
falo in the Black Sea region of Turkey.

Materials and Methods

Fourteen provinces of the Black Sea region
of Turkey where enzootic haematuria occurs
among cattle were included in this study. The
urinary bladders from 5567 cattle over two
years slaughtered between 1991 and 1993 were
examined macroscopically. Neoplastic or sus-
pect samples separated from those of normal
appearance were preserved in 10% neutral for-
malin in 30-40 liter jars and transfered to the
Department of Pathology, Faculty of Veterinary
Medicine, University of Ankara for histopatho-
logical examination. Of 5567 samples, 946
were so assessed.
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eoplastic tindings in urinary bladders.
a) Nodular hyperplasia with chronic cystitis, H.E. x250.
b) Papillary hyperplasia projected into the lumen. H.E. x100.
¢) Keratinizing squamous metaplasia and chronic inflammatory infiltration of the urinary bladder. H.E. x125.
d) Cystitis glandularis with formation of mucin-producing glands.
Notice the abrupt variation from transitional to columnar epithelium. H.E. x100.

Portions of lesions taken from all of the
samples were processed through alcohols and
xylene, embedded in paraffin, sectioned at 5-10
*'m, and stained with haematoxylin and eosin.

As a result of histological examination,
131 specimens (127 cattle and 4 buffaloes)
were found not to be tumourous, and they were
included in this study.

Results

Macroscopically, location of nonneoplastic

formations in 131 urinary bladders varied gre-
atly. In some specimens the lesions occupied a
single area. In others nonneoplastic growths oc-
curred in more than one area of the bladder. To-
tally, in 107 (average 82%) specimens, the lesi-
ons occurred on the ventral and lateral walls
which were in constant contact with urine, in 12
(average 9%) in the neck and in 3 (average 2%)
at the vertex. In 9 (average 7%) specimens the
lesions occupied over the entire bladder.

Histopathological changes in the urinary
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Table 1. Nonneoplastic findings detected in a total of 131 cattle and water buffaloes urinary bladders.

Nonneoplastic findings ...........cccoevceeriinnnincicinneneenns

Inflammatory.................. .
Nonspecific cystitis......

Cystitis Cystica......ccceeerereeennene
Polypoid (papillary) cystitis) ...

Follicular CYStitis......ccc.eeeuevenerurneneereeereresenirnnreeeienseeseenaas
Cystitis glandularis .......c.cccoevueereeeneierenesreieeeeeeeene

...................................................................................... 12

Degeneratives-Proliferatives

Hydrophic degeneration

Desquamation .........ccccceeeveeennee
Hypertrophia in muscle layer-....

Hyperplasia (simple, nodular or papillar) .........................
Aggregations of lymphoid cells........oeevenieeiennninnnns

HyaliniSation .......ccocereeeennienieinicenceieeee et et ececaaiaes
FIDIOSIS....ceceiieiiteeeee et cre e e

Cytoplasmic vacuoliSation ...........cccceeeeeeeeeeceereruneescesennene
Glandular metaplasia .......coceceeeeeeneneninenencnienineeeceeenes
Squamous metaplasia........cce.ecccoceiiciuiniicinnrecee e

Circulatory disturbances and other findings

Oedema........ccovveieireerinreccceerrinnnns
Telangiectasia
Haematom............

Haemorrhagia (focal or diffuse).....c.ccoceeevvvenccrrnviecviriceennne

bladders might be classified as inflammatory,
degenerative-proliferative, circulatory and other
findings (Table 1). The incidence of inflamma-
tory lesions was 39% in average. Hyperplasia
of the transitional epithelium was the most fre-
quent form encountered as 59% in average,
which might be simple, nodular, or papillary
type, and associated with the most of other non-
neoplastic changes. Nodular hyperplasia consis-
ted of nodular downgrowths which extend into
the lamina propria of urinary bladder (Fig. 1a).
Papillary hyperplasia was differed from simple
hyperplasia in that the surface was papillary rat-
her than even and was projected into the lumen
(Fig. 1b). Squamous metaplasia was seen as the
replacement of transitional cell epithelium by
squamous cells with keratinization (Fig. 1c). In
cystitis glandularis the folds had numerous
areas where slightly thickened epithelium ex-
tended into the lamina propria. In some crypts,
the epithelium had undergone metaplasia to co-
lumnar cells, and sometimes there were goblet-
shaped (Fig. 1d).

In circulatory disturbances, haemorrhagia,
oedema, and telangiectasia occurred in the most
of specimens. In some specimens aggregations
of lymphoid cells, fibrosis, hyalinization were

also present in the lamina propria. In a few spe-
cimens, cytoplasmic vacuolization, desquamati-
on, metaplasia in transitional epithelium; necro-
sis, endometriosis, parasitic granuloma in the
propria mucosa, and hypertrophia in muscle
layer were associated with above findings.

Discussion

This study has established the number and
types with histopathological appearances of
nonneoplastic findings in 131 urinary bladders
from cattle and water buffaloes in the Black
Sea region of Turkey. Although the exact natu-
re of the aetiologic agents causing this nonne-
oplastic lesions in urinary bladders is unknown,
it is reasonable to presume that the most of non-
neoplastic findings in urinary bladder of cattle
in this region were causally related to bracken
fern. Since we observed that bracken fern was
always present on farms along the Black Sea re-
gion and that the animals were always exposed
to it. The role of bracken fern in the aetiology
of enzootic haematuria and also urinary bladder
tumours appears certain, because of the strong
geographical association. This close association
between bracken fern infested farms and enzoo-
tic haematuria with various nonneoplastic lesi-
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ons and tumours has also been clearly demons-
trated (5, 6, 8-10, 12). We think that urinary
bladder tumours had been brought about by
these nonneoplastic lesions bound to the effect
of bracken fern. Because small amounts of this
plant given continuously to the cattle resulted in
first nonneoplastic and later neoplastic formati-
ons in urinary bladders (8, 12).

In this study various inflammatory, dege-
nerative-proliferative, circulatory changes were
found. Similar changes have been reported with
characteristic histological appearances by seve-
ral investigators (1, 3, 7, 11, 13). They were
considered the possible precancerous role of se-
veral nonneoplastic changes. In the present
study histologic similarities also suggest that
urinary bladder tumours may be arise from alte-
ration of the urinary bladder mucosa such as
hyperplasia, metaplasia, or other growths.

In conclusion, epidemiologic studies are
important in cancer research, since the recogni-
tion of differences in the frequency of particular
lesions or tumours between population groups
in different regions has often led to the identifi-
cation of specific aetiological factors. In this
study we observed that 131 specimens were
contained various nonneoplastic findings, ex-
cept for tumourous ones. The occurrence of this
lesions lead to tumours are rare in cattle living
outside areas of endemicity and relatively infre-
quent when bracken fern is not present. Thus,
bracken fern may be criminated as responsible
to the most of this lesions.
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