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“C-OXALATE AUTORADIOGRAPHIC STUDIES ON
DISTRIBUTION OF OXALATE AND CALCIUM OXALATE
CRYSTAL FIXATION IN RAT KIDNEY

Keiichi Isui, Toshikado Sucimoro, Sadanori Kamikawa, Toshinao Kanazawa,
Tatsuya NakaTtani, Keisuke Yamamoro and Taketoshi Kisuimoro
From the Department of Urology, Osaka City University Medical School

Yoshihiko Funae
From the Laboratory of Chemistry, Osaka City University Medical School

To elucidate the intrarenal distribution of oxalate and to reveal the first site of calcium oxalate
crystal fixation along the nephron, we carried out '*C-oxalate renal microautoradiography by the thaw
mount method 30, 60 and 90 min after intravenous administration of '*C-oxalate, in normal rats and in
hyperoxaluric rats fed a vitamin Be-deficient diet for 4 and 9 weeks. In normal rats, radioactivity was
observed in the entire kidney area at 30 min after the injection and at 90 min there was radioactivity
only in the papilla, where radioactivity appeared in the parenchyma, mamely the epithelial cells of
collecting ducts and the surrounding interstitial tissue. In hyperoxaluric rats, microautoradiograms
showed the spotted deposits of '*C-oxalate in both renal papilla and medulla. In 600X magnification
of the autoradiograms, most of the deposits were detected in the epithelial cells of collecting ducts and
the surrounding interstitial tissue. These deposits were identified by a polarizing microscope and X-
ray microanalysis as crystal deposits of calcium oxalate.

These results indicated that oxalate remained for an extended period of time in the epithelial cells
of collecting ducts and in the surrounding interstitial tissue in renal papilla, and the calcium oxalate
crystals fixed to the same tissue was the first step in the development of calcium oxalate stones.

(Acta Urol. Jpn. 44 : 245-251, 1998)
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Fig. 1. Microautoradiogram showing the re-
nal distribution of '*C-oxalate in a
normal rat 90 min after injection at a
dose of 37 MBq per lkg of body
weight, reduced from X40. There is
radioactivity of *C-oxalate only in the
papilla (PA), where the accumulation
of radioactivity is indicated by arrow
marks.

L7 F74, ¥¥3IY B RZATHFERE SN -AE
BRET » MIBWT, AROAFERIZLLEEI D
A—bFTATTLEERL, BERFAT7OVICH -
1 EDEMIZBWCRDICERTLON, THERL
BB ERICAN S T LERELTHELTVSD
PE) PEXBESIEICE DRE L.
MEESUICHE
1. E¥J v MBI B “C-EREBROZENE
SVATE Rl Rk 4 WNOY (kS
BESFE CTHE L7210:A% Sprague-Dawley %
T v MBIL%E 3EIZH), ZERBWICEFHFIRLD
K& 1kg H7-1) 37MBq ® “C-EXRER HFE
93.5, specific activity 4.03 GBq/mmol, Amersham
England) % #iEf%, $£—83305, F£IHII6057,
FEZBIT0FTRALS L, ELICEEHHLA. 256
BB AZATHRITAZ EICE Y, RE, HE,
AEHF TR TCEEFUCESYH 2mm ORI 3E%
B BIs2ud—b59%557 1413, KELD
thaw mount Y IZFEVHEAT L7, 185 h7-#ET K
PRETONVICTHEBEBEER, VA9 b
(Leitz Kryostat 1720, Leica, Heidelberg,
Germany) IZTE & 5um ORI 21EK L, »
S LOIFERA LIAT A FH T RICHE S,
RANICT6RAMER L. 20K, g, 5%
W, HBEIEEE T2 BIUOAFL UFICTRE
LORFBEMETIC "C-EREBERBLLBEL
7.
2. BEBERET » MIBITA "C-EREROT
10t - IYA ST AOEREE
6B#D SD A5 v M2ATITHLTE S I~ Bg K

(C)

Fig. 2. Distribution of "*C-oxalate in the renal
papilla of a normal rat kidney. (A)
30 min, (B) 60min and (C) 90 min
after injection at a dose of 37 MBq per
lkg of body weight, reduced from
X600. At 30 and 60 min, the micro-
autoradiograms show radioactivity of
'*C-oxalate in the entire area and at 90
min most '*C-oxalate radioactivity has
accumulated in the epithelial cells of
collecting ducts (CD) and the sur-
rounding interstitial tissue (marked by
an arrow).
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Fig. 3. (A) Distribution of '*C-oxalate in the
papilla and inner medulla of vitamin
Bg-deficient rat (4W) kidney 40 h after
injection at a dose of 37 MBq per 1kg
of body weight, reduced from X40.
(B) and (C) reduced from X600 in the
papilla and inner medulla, respective-
ly. Arrow marks show the deposits of
Y(C-oxalate. When the microauto-
radiogram reduced from X600 is
obtained, most deposits are detected in
the epithelial cells of collecting ducts
(CD) and the surrounding interstitial
tissue. TAL; thick ascending limb
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Fig. 4. Distribution of '*C-oxalate in the
papilla of vitamin Be-deficient rat
(9W) kidney 40 h after injection at a
dose of 37MBq per lkg of body
weight. (A) and (B) are reduced from
X40 and X600, respectively. (A) An
arrow shows the large deposit of '*C-
oxalate at the papilla (PA) tip. (B)
An arrow shows the deposit in the
epithelial cells of collecting ducts
(CD).
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Fig. 5. Observation of *C-oxalate deposits in
renal microautoradiograms of vitamin
Be-deficient rats (4W) using a polariz-
ing microscope, reduced from X600.
These deposits are identified as crys-
tals.

= X-ray spectrum of deposits
of '*C-oxalate
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Fig. 6. X-ray spectrum of *C-oxalate deposit
in the renal microautoradiogram of
vitamin Bg-deficient rat (4W).
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Fig. 7. (A) Observation of '*C-oxalate de-
posits in renal microautoradiograms of
vitamin Bg-deficient rats (9W) using a
scanning electron microscope. (B) Ca
X-ray image of the same '*C-oxalate
deposits as above by X-ray mic-
roanalysis. These deposits are iden-
tified as crystal deposits containing
calcium.
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