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Abstract
PAX2 expression in renal dysplasia
Yoon Hee Lee

Department of Medical science
The Graduate School Yonser University

(Directed by Professor Hyeon Joo Jeong)

Renal dysplasia is an abnormal development of the kidney,
which results from abnormal differentiation of metanephros
caused by abnormal interaction between ureteric bud and
metanephric blastema. As a result of maldevelopment, disordered
renal lobation and abnormal structures, such as primitive ducts,
undifferentiated mesenchyme, and metaplastic cartilage appear in
renal dysplasia.

The pathogenesis of renal dysplasia has not been clearly
established so far. Recently, molecular biologic studies have
demonstrated that PAX2 gene mutation plays a major role in the
development of renal dysplasia and hypoplasia. PAXZ2, one of the
important transcription factors in nephrogenesis, 1s
overexpressed in the epithelium of dysplastic kidney, which
results in excessive apoptosis. Although renal dysplasia has been
mostly detected in perinatal period or in early childhood, it can
also be diagnosed in adults. However, morphologic changes and
PAXZ2 expressions have rarely been studied in adults with renal
dysplasia.

This study was aimed to compare PAXZ expression in normal
fetal kidneys to those of adults. We also compared the

differences of histologic features, PAXZ2 expression, apoptosis,
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and degree of mesenchymal differentiation in the dysplastic
kidneys between adults and children. A total of 30 cases (10
adults and 20 children), diagnosed as renal dysplasia by
nephrectomy, were the subject of the study. Histologic
examination was performed using paraffin—embedded
hematoxylin—eosin stained sections. PAXZ2 expression was
evaluated using immunohistochemistry. Apoptosis was detected
by Apop Tag detection kit. Each two cases of normal fetal
kidneys and adult kidneys served as controls.

In normal fetal kidneys, PAXZ was strongly expressed in the
subcapsular nephrogenic zone, and decreased down to the center
along with maturation. PAX2 was also strongly expressed in the
epithelia of distal tubules, and collecting ducts, but not in the
mature podocytes and proximal tubules. In normal adult kidneys,
PAX2 expression was similar to that of fetus. In dysplastic
kidneys of children, PAXZ2 showed a strong expression In
epithelia of primitive ducts, but not in the surrounding
undifferentiated mesenchyme. PAXZ2 expression was sustained in
the primitive ducts of adult dysplastic kidneys, but showed a
signigicant decrease compared to those of children (p=0.007).
Primitive duct epithelia showed significantly higher apoptosis
index compared to the normal surrounding collecting duct
epithelia (p=0.000). Apoptosis tended to be more prominent in
the wundifferentiated mesenchyma tnan the primitive duct
epithelia. The mesenchymal cells surrounding the primitive ducts
showed fibromuscular differentiation on smooth muscle actin and
trichrome stains, and the staining intensity was decreased In
adults compared to that of children.

In conclusion, PAX2 is overexpressed in the primitive ducts of
renal dysplasia, which is sustained until adulthood. However,

decrease of PAXZ expression in dysplastic epithelia and
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fibromuscular differentiation of mesenchyme of adults compared

to children may suggest a gradual regression with time.

Key Words : PAXZ2, renal dysplasia, apoptosis, adult
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