o5 2] 513 %) 1998, 32: 479487

Inv FAZLo]A] up 2ol A v cpuAl o] dglehA] o] L

AR oot 4N S8 Aghy 2l
Mo g-d0 3-8 3 =

Morphologic Characterization of Polycystic Kidney in inv Transgenic Mouse

Yeon-Lim Suh, Mi-Kyung Kim, and Joungho Han

Depariment of Diagnostic Pathology, Sungkyunkwan University College of Medicine,
Samsung Medical Center, Seoul 135-710, Korea

The aim of this study was to characterize the morphology of a polycystic kidney which was found in 100% of the
fransgenic mice homozygous for inv mutation and to gain insight into the pathogenesis of inherited polyeystic kidney
disease during the pre- and postnatal periods. The fetal and postnatal kidneys from the homozygous and heterozygous
transgenic mice were examined by the light, transmission and scanning electron microscopes, image analyzer, and an
immunohistochemistry utilizing the antibodies specific for each segment of the renal tubules (Tetragonolobus purpureas,
Arachis hypogaea, Tamm-Horsfall protein, AE1fAE3, EMA, vimentin, Phaseolus vulgaris) was performed to determine
the site of origin of renal cysts. Two developmental phases of a cystic disease were identified. The first phase, seen
in fetal kidneys, was characterized by dilatation mainly of the proximal tubules and a few distal tubules. The later
phase, in postnatal period, was characterized by progressive enlargement of the kidneys due to mainly cystic change
of the collecting ducts, which distorted the normal architecture of both cortex and medulla and almost completely
replaced the renal parenchyma. The cystic dilatation involved all segments of the nephron and the collecting duct as
well as the Bowman's spaces of glomeruli. The epithelial cell hyperplasia was found as a micropolyp formation within
the renal cysts and an increase in PCNA positive cells. These findings suggest that a cyst is not simply a ballooning
of a renal tubule and the stretching of cells, formerly thought to be due 10 an altered compliance of an abnormal basement
membrane, but indeed the result of increased numbers of tubular epithelial cells. (Korean J Pathol 1998; 32: 479 — 487)
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Fig. 1. Southern hybridization on fetuses reveals a band at
18 Kb for homozygotes, two bands at 9.2 Kb and 18 Kb
for heterozygotes and a band at 9.2 Kb for nontransgenic mice.
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Fig. Z. Mean size change of renal wbules from polyeystic
and control kidneys with age. ED: embryonic day
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Fig. 3. Gross appearance of polycystic kidneys from mice
at 18.5 days of intrauterine life (left), 3 days (middle) and
5 days of life (right). The kidney before birth is almost nor-
mal in size and shape. (left kidney was already removed).
After birth, the kidneys are progressively enlarged with pres-
ervation of reniform shape and filling the abdominal cavity.
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Fig. 4. Percentage of renal parenchyma and glomeruli in-
volved by cysts in polycystic kidneys with age.
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Fig. 5. The polycystic kidney from 1 day of age shows
Elmnu:rulw_:.-hu containing capillary tufts (arrows) within the
dilated Bowman space.

Fig. 6. Scanning electron micrographs of cut surface of polycystic kidneys. A: embryonic day 18.5 (bar=1 mm), B: postnatal
day 3 (bar=2 mm), C: postnatal day 7 {(bar=2 mm). The cysts are preferentially located in the inner part of the renal cortex
and medulla in fetal period (A) and later, in postnatal period the kidneys are progressively enlarged due to mainly cystic
change of the collecting ducts (B). Number and size of cysts are greatly increased and the renal parenchyma is almost completely
replaced by cysts (C). The cysts are round and range from 40 gm up to 30 pm i diameter,
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Fig. 7. Immunostaing with (A-E) Terragonofobas prerpureas (TP, (T Arechis fivpogaea (AH),
(Ci) Tamm Horsfall protein (THP) and (H) PCNA. Photosraphs of normal (A) and cystic (B)
kadoeys from embryonic day 16,3 mice show developing proximal tubnles (A) and cvatic change
(B) with a strong reaction along the brush border of the epithelial hining cells. Cystic kidnays
from EI} 185 (C) through 1 day (D), 3 day (E-F) and 5 day (G} of age. The iuner cortival
proximal wbules are mamly dilated at [8.5 davs of mtraoterine life. In 1 day of life most tabales
are located in the medulla and are not reactive Tor TP, The sulapsulor nephrogenic wone re-
maing (). The renal cories and medully are complewly replaced by the numercos eysts (E)
and the majonty of cysts are distal wbales, which are strongly reactive for AH (Fr THP staiming
shows g stromg positivity ol the Tew eystic epitheliom (G). Note nomerons PCHNA posttive noclel
m the cvstic cpithelial cclls and pelypold hyperplasia of the Lining epithelinm, which 1= ntensely
stined (H).
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Table 1. Histologic abnormalities found in the kidneys with
polycystic disease

Epithelial Tubular  Glomerulo- Interstitial
Age A e e . : -
proliferation calcification sclerosis  fibrosis
ED 16.5 — — — —
ED 17.5 + — - -
ED 18.5 + - - —
PND ] + - - —
PND 3 | + — -
PND 5 + + +f
PND 7 . + + +f

ED: embryonic day, PND: postnatal day, t: focal

Fig. 8. Scanning electron micrographs of lining tubular cysts, (A) an epithelial micropolyp along the wall of proximal tubular
cyst is found (X2,000, bar=20 pm). (B) intact and rarefied proximal tubular brush borders can be seen in the ¢yst (= 100,000,
bar=5 pgm). (C) cystic epithelium of the proximal tubules resembling the outer medullary collecting duct with few microvilli

and a prominent cilium is noted. (3,000, bar=10 jm)
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