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PAX2 Expression in Renal Dysplasia

Yoon Hee Lee, Woo Hee Jung, Soon Won Hong and Hyeon Joo Jeong

Department of Pathology, Yonsei University College of Medicine, Seoul, Korea

Background : Renal dysplasia is the abnormal development of the kidney. The condition is
usually detected in childhood along with other urinary tract anomalies, but can remain unno-
ticed until adulthood. It was recently reported that a PAX2 gene mutation plays a major role in
the development of renal dysplasia. The aim of this study was to examine the expression of
PAX2 in dysplastic kidneys of children and adults. Methods : A total of 30 cases diagnosed
with renal dysplasia after a nephrectomy were examined. PAX2 expression was evaluated using
immunohistochemistry. Apoptosis was detected using an Apop Tag detection kit. Results :
In the dysplastic kidneys, there was strong PAX2 expression in the epithelia of the primitive
ducts in both children and adults, but the degree was significantly lower in adults (p=0.007).
However, the mesenchyme surrounding the primitive ducts of children showed stronger stain-
ing for the smooth muscle actin antibody and trichrome than the adults. The apoptosis index
was significantly higher in the primitive duct epithelia than in the surrounding normal collect-
ing duct epithelia (p=0.000). Conclusions : PAX2 is overexpressed in the primitive ducts of
renal dysplasia, which is sustained until adulthood and is associated with increased apopto-
sis. However, a decrease in PAX2 expression in the dysplastic epithelia and mesenchymal
cuff of adults suggest a gradual regression of the dysplastic elements with time.
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Fig. 1. Gross appearance of renal dysplasia. (A) The kidney of a
11-year-old girl with multicystic dysplasia (Potter type Il) shows
variably sized cysts in both cortex and medulla. (B) The kidney of
a 32-year-old man with obstructive dysplasia (Potter type IV) shows
dilated renal pelvis and ureter due to ureteral obstruction.
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Fig. 2. Histologic findings of renal dysplasia. (A) Primitive ducts (t) consist of a single layer of cuboidal epithelium or pseudostratified columnar
epithelium, and are surrounded by spindle mesenchymal cells (m). (B) Metaplastic cartilage (arrowhead) is seen in lower right area

Fig. 3. Immunohistochemistry of PAX2 in normal fetal kidney in 24 gestational week. (A) There is a strong expression of PAX2 in the epithe-
lium of S-shaped nephrogenic vesicle in the subcapsular nephrogenic area, with downward decrease to the center along with maturation

(B) There is a weak expression of PAX2 in parietal epithelial cells of glomerular tufts (g), but not in podocytes. (C, D) In medulla, there is

a weak PAX2 expression in epithelia of distal tubules (d) and collecting ducts (c), but not in proximal tubules
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Fig. 4. Immunohistochemistry of PAX2 in normal adult kidney. (A, B) In cortex, there is PAX2 expression in parietal epithelial cells distal tubules
(d), but not in glomerular tufts (g) and proximal tubules (p). (C, D) In medulla, strong expression is noted in epithelial nuclei of the distal tubules
(d) and collecting ducts (c).
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Fig. 5. Immunohistochemistry of PAX2 in primitive ducts of renal
dysplasia. (A) In children, there is a strong PAX2 expression in
most of epithelial nuclei of primitive ducts (t). PAX2 is not expressed
in mesenchymal cells (m) surrounding primitive ducts. (B) In adults,
epithelial cells of primitive ducts frequently shows negative (arrow-
heads) PAX2 expression.

Table 1. Comparison of PAX2 immunohistochemical stain in
epithelium of primitive ducts and collecting ducts in children
and adults with renal dysplasia

Children (n=20)
1+ 2+ 3+ 0

o 7 18 0 0 9 1 0007
2 0.004

Adults (n=10) p-

1+ 2+ 34+ Value

PAX2 expression

Primitive ducts 0*
Collectingducts 7 0 0 13 4 0 4

* number of patients.
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Fig. 6. Apoptosis in renal dysplasia. There are apoptotic cells
(arrowheads) in primitive ducts (A) and surrounding mesenchy-
mal tissue (B).

Table 2. Apoptosis index in primitive duct epithelium and undif-
ferentiated mesenchyme in renal dysplasia

Children (n=20) Adults (n=10) p-value

Primitive ducts 0.07+0.15/ 0.24+0.68/ 0.882
100 cells 100 cells

Undifferentiated 11.70£15.73/ 5.90+11.21/ 0.207
mesenchyme 10 HPF 10 HPF

oA 11.70£15.73/10HPF, AJ917olA 590+11.21/10HPFZ,
AANF BN T Mok gE] AoltdlA MEAEAL A5t
o =4 Yelgou SAHSE fosiAlE ¢kth(p=0.207).
PAX29] HAZASEIAA o] mE AEAEA AFE H]
wahd, QAT A E(p=0.879) ¢ F7HAAM Z(p=0.7639)
A BF PAX29] W 7 el A EAPEAL Atelel] fo]gk 2lol=
Hol7] AYTH Table 2). SolahA AAIHe] oM EHT} 713
o] SUHAEAAN MEzAGAE B SE8HA Uehhs o7h &
AUrH(Fig. 6).

A2 FHO| S7IHMZHIM smooth muscle actin (SMA)
I} Masson's trichrome2| SAH QkAt

AARS £ AL JE FUYATE BhE SMA Wz
A SIS el FTe) HaIE 0, P4 2

(p=0.135)(F1g. 7).

Masson's trichrome G4 A3}, BE doA IAFS S
FAAM o theket Aot X E AAEUAT T SMAY |}
AR ARIFRTE okl A] o b s Fds B
ot ow] Sl atelg BolX & ¥dtHp=0110) (Fig. 7).
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Fig. 7. Smooth muscle actin immunohistochemical and Masson’s trichrome staining in renal dysplasia. (A-C) The mesenchymal cells sur-
rounding primitive ducts show weekly positive (1+), moderately positive (2+), or strongly positive (3+) reaction for smooth muscle actin.
(D-F) On Masson'’s trichrome staining the mesenchymal cells show weekly positive (1+), moderately positive (2+), or strongly positive (3+)
staining.
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