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In the cortex; renal corpuscle, proximal convoluted tubule,
distal convoluted tubule (Fig. 1-A), sections of collecting
tubule, perilobular collecting duct, intermediate tubules
of reptilian type nephrons, blood vessels and connective
tissue regions were identified. In the medulla; thin
and thick segments of Henle’s loop of mammalian type
nephrons, medullary collecting duct, secondary branches
of ureters, vessels and connective tissue were seen. More
darkly stained intercalate cells were observed between
epithelial cells in the distal convoluted tubule (Fig. 1-B)
and collecting tubule in both cortex and medulla. In
addition, partial lymphoid tissue foci were also found in
the geese kidney.

In our immunohistochemical examinations to determine
the localization of catalase in renal tissue (Fig. 2-A), no
evidence of catalase immunoreactivity was observed in the
renal corpuscle. No reaction was observed in the negative
controls which were performed to check whether the
catalase immunoreactivity was specific or not (Fig. 2-B).
Cytoplasmic and granular strong catalase immuno-
reactivity was determined in the proximal convoluted
tubules (Fig. 3). Immunohistochemical reaction was also
observed in intermediate tubules of reptilian type
nephrons (Fig. 4-A). However, the reaction observed in the
intermediate tubules was found to be milder than that
of proximal convoluted tubules. Generally, there was no

Fig 1. General view of the geese
kidney. Crossman’s modified triple
staining. A) X: Renal corpuscle,
* Proximal convoluted tubules,
Arrows: Distal convoluted tubules,
arrow head: intercalated cell. Bar:
50 um; B) Medulla. Arrows: Thick
segments of Henle's loops, arrow
heads: medullary collecting ducts.
Bar: 50 um

Fig 2. A) General view of catalase
immunoreactivity in the kidney. Bar:
500 pm; B) Negative control. Bar: 100
um

Fig 3. Catalase immunoreactivity in the renal cortex. X: Renal
corpuscle, * Proximal convoluted tubules, Arrows: Distal
convoluted tubules. Bar: 50 um
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Fig 4. Catalase immunoreactivity.
A) * Proximal convoluted tubules,
Arrows: Distal convoluted tubules,
T: Intermediate tubules. Bar: 50 pum.
B) * Proximal convoluted tubules,
Arrows: Distal convoluted tubules,
Arrow heads: Intercalated cells. Bar:
50 pm

Fig 5. A) Catalase immunoreactivity
in the medulla. Arrows: Thick
segments of Henle's loops, arrow
heads: the intercalated cells in the
medullary collecting ducts. Bar: 50
um; B) Catalase immunoreactivity
in the secondary branch of the
ureter. Arrow: Basal epithelial cells.
Bar: 100 pm

Table 1.The intensity of the catalase immunoreactivity according to the regions of geese kidney

Parts of Kidney N Min Max Mean+SD F
Proximal Convoluted Tubule 120 2 3 2.96+0.18°
Thick Segment of Henle's Loop 120 1 2 1.16+0.37°

434.15
Intermediate Tubule 120 1 2 1.39+0.49¢
Intercalated Cells 120 1 3 1.46+0.57¢
Different superscripts mean statistically significant difference. SD: Standart Deviation, F: F value

immunoreactivity in the epithelial cells of distal convoluted
tubules while a moderate reaction was observed in
the intercalated cells of these tubules (Fig. 4-B). Similar
reactions were also observed in the intercalated cells in the
collecting tubules. In the medulla, there was no reaction in
the thin segment of Henle’s loops of the mammalian type
nephrons while mild-degree catalase immunoreactivity
was observed in the thick segment of Henle’s loops (Fig.
5). Immunoreactivity was also observed in the intercalate
cells in medullary collecting ducts (Fig. 5-A).

It was found that the strongest catalase immunoreactivity
was in the proximal convoluted tubules in terms of
statistical analysis between different parts of the geese
kidney. However, a weak immunoreactivity was found in
the intermediate tubules, in the thick segments of Henle’s
loops and in the intercalated cells (Table 1).

The catalase immunoreactivity was observed in the basal
epithelial cells in the secondary branches of ureters (Fig.
5-B). The catalase immunoreactivity was determined

in macrophages in the connective tissue. No catalase
immunoreactivity was observed in the vascular wall
forming layers.

DISCUSSION

In this study, we evaluated immunohistochemical distribution
of catalase enzyme and general histological structure in
the geese kidney. The histological structure of the kidney
shows that it is composed of nephrons and collecting
tubules as parenchyma. However, kidney tissue in poultry
is different from mammals because two different types of
nephron are seen together "3, In our study, it was seen that
the histological findings of the geese kidney were parallel
with the data of the mentioned literature.

Reactive oxygen species are continuously produced during
the life of the cell as a result of mitochondrial oxidative
metabolism. Cells are constantly fighting with these free
radicals.Intheantioxidantdefence system,bothantioxidant
enzymes and natural antioxidant molecules play an
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important role '8, Catalase, which detoxifies hydrogen
peroxide, is one of important antioxidant enzymes. When
reactive oxygen species cannot be controlled due to
deficiency of antioxidant enzymes, various damages are
seen in tissues ", For the evaluation of these harmful
effects of free radicals, not only the amount of the free
radicals produced should be considered but also the
effectiveness of these enzymatic and chemical antioxidant
systems should be considered 8. At this point; the low
amount of free radicals produced ™! or the transcription
and translation of an active gene related to oxidative stress
resistance ' or the production and activity of antioxidant
enzymes in poultry may be related to the higher resistance
to oxidative damage in the poultry than that in mammals.

There are few studies about catalase and antioxidant system
in the tissues of the poultry %2, However, no such studies
could be encountered in the poultry kidney. In studies
on the mammalian kidney, it was reported that catalase
plays a very effective role in the maintenance of the renal
functions "', In a study on the immunohistochemical
distribution of catalase in mouse kidney, cytoplasmic
reaction that was granular in style was reported as like our
findings 22, In our study, it was seen that the catalase was
localized more intensely in proximal convoluted tubule.
This result is similar to the previous studies on mouse
kidney 2221, The most intensive catalase immunoreactivity
in these tubules may be related to both production of
free radicals as a result of intense metabolic activity and
presence of many peroxisomes in their cells. We think that
presence of reaction in intermediate tubules of cortical
type nephron may be due to the same reasons.

In our study,immunoreactivity was also foundinintercalate
cells which are located between epithelial cells of distal
convoluted tubule and collecting tubules. Intercalate cells
are highly active cells that regulate acid-base balance
in the kidney and have abundant mitochondria 2. The
presence of catalase immunoreactivity in these cells, in
which the reactive oxygen species are produced, is an
indicator of cellular antioxidant defence. Previous studies
in mammals reported no catalase immunoreactivity in
the Henle's loops 227, Contrary to these literatures, in our
study it was determined that a small amount of catalase
immunoreactivity was found in the thick segments of
Henle’s loops in geese kidney. This may be related to
the differences between species. In addition, we did not
encounter any studies on catalase immunoreactivity in
basal epithelial cells in the secondary branches of the
ureters.

In conclusion, we investigated the immunohistochemical
localization of catalase which is an important antioxidant
enzyme in the kidney tissue of geese. The results showed
proximal convoluted tubules, thick segments of Henle's
loops and intermediate tubules as antioxidant defence
regions of the poultry kidney. Intercalated cells in distal

convoluted tubule and collecting tubule have also a role
as antioxidant defence in the poultry kidney. In conclusion,
localization of catalase in the proximal convoluted tubules,
intheintermediate tubules, in the thick segments of Henle's
loops and in the intercalated cells is considered that these
parts of the geese kidney are antioxidant defence parts.
This study will contribute to the planned future studies
about antioxidant system in the kidney of poultry.
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