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Part III On the Renal Uptake Rate of 203Hg
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From the Department of Urology, Faculty of Medicine, Kyoto University
(Director Prof. T. Inada, M. D.)

1) Differential measurement of the renal uptake of 208Hg by means of external scintil-
lation counting method using 203Hg-Neohydrin was described. It is necessary to measure
the depth of the kidney from the body surface and to use a body phantom so as to count
the activities of isotope at the site of the kidney and in the administered reagent at the
identical geometrical conditions. A wider collimater-skin distance is desirable to lessen
influence of error which arise in a circumstance that the depth of the kidney is estimated
experimentally.

2) On 14 persons with normol kidney and 55 patients with various kidney diseases,
the renal uptake rate test of 209Hg following administration of 50uc of 203Hg-Neohydrin, the
differential renal clearance test and the differential PSP test were performed. On a small
group of those subjects, the profile scanning and measurements of blood retention rate and
urinary excretion rate were carried out to determine the distribution of isotope.

3) The renal uptake curve of normal kidney was found to have a rapid increase
immediately after injection of the reagent followed by a slow slope of increase, the peak
around 2 and a half hours and a slow slope of decrease. The uptake rates at 2.5 hours
after injection (Us,.;) were found to be mean of 25.8%, with standard deviation of 1.97, stan-
dard error of 0.55 and coefficient of variation of 7.6% for right kidney and 23.8%, 1.66, 0.46
and 7.0% respectively for the left kidney.

4) A distribution in the whole body and accumulations in the kidney and the liver of
‘the isotope were clarified with profile scanning.

5) The isotope distribution in the body was determined at different times following
injection in circulating blood, kidney, urine and other tissues to determine the transfering
situations between these organs. The 50% and 70% urinary excretion rates were observed
at 7 and 14 hours respectively following injection.

6) The uptake curve or U, showed no specific patterns but lowering of uptake in

response to degree of renal disturbances in various kidney diseases. In patients with sin-
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gle kidney, in which no pathological process is take place, the mean of Uz.; was 30% which
was higher than that of seen in one side of normal both kidneys.

7) 1In all of 8 cases of renal hypertension, a low uptake on U,; was demonstirated in
the affected side. In particularlly, the affected side was able to be decided on the uptake
curve even in case where the renal scintigram failed to show any visuable difference
between both kidneys. This lead us to recognize a usefullness of the method as quantita-
tive expression of renal scintigram.

8) A relatively proper correlation was found between the U,.; and simple PAH dif-
erential renal clearance (RPF) with a coefficient of correlation being 0.53.

9) A tendency of positive correlation was shown between the U, and the 15min.
value of differential PSP test.

10) Review and discussion were made on literatures about the mercury diuretics on
its metabolism, site and mechamism of action and distribution in the kidney. The renal
uptake rate of 20Hg-Neohydrin indicates directly the activity of SH enzymes of the kidney
and is supposed to show the tubular function with a relation of its reabsorption of elect-
rolites.

11) Necessities of further studies were pointed out on the methodology of 23Hg renal
uptake rate and factors which concerned to metabolism of Neohydrin.

12) It is supposed that the 20Hg renal uptake rate is not a specific differential dia-
gnostic method for various kidney diseases but is usefull for examination of differential
renal functions on its simplicit yand reliability. Greater advantages are succesfully obtain-
ed than %] labelled isotope renogram because of the fact that not only unilateral but also

bilateral disturbance is detected quantitatively.
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Table Cases of renal hypertension
. . Us. RPF RBF GFR FF [Urine flow
No. [Name AgeiSex Disease (Side) B. P. (%5 (ce/min) | (cc/min) | (ce/min) (%) | (ce/min)
|
perirenal hema r|30.2 350 582 30 8.6 1.50
LIT. NJ19 | 8 toma (1) | 1991107 /74°s| oo 149 31 1511 1.00
partial ischemic 1T129.5 252 403 54.9 21.9.  4.47
28 M.s7 9 Kidney (1) | 22071201 157l T35 37.4 4,93 121.2  0.47
partial ischemic r(20.8 340 453 55 15,8 5.93
3. Y. 521 ¢ kKidney (1) | 24071401 [T ol 59 103 18 29 1 2,04
ischemic kidney T|10. 6 46 84 8 17_4? 0.7
45 T 29 ¢ () | 20120 115771 242 440 50 2004 4.97
atrophic kidney rliz.o] 124 226 344 278 3.32
55 K479 () | 199/12071357¢| 252 458 | 620 |24.6 3,07
ischemic kidney ri21.5 219.0 . 50,8 |23 2j 2.4
6 M. N.| 22| 3 ) | 210712011755 o913 356 182 11
|
. . r 4 4
7 N. H.| 32| & | aortic coarctation 220/1001l ig’; %8 268 52 g}% }gg
atrophic kidney Tl 4.1 0.25 0.70 |281.6  0.27
8|T. Z.136| 8 P () | 259/1107147¢l 3549 21,77 698 080
]
Uzs (%)
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N o]
ETRENDIHEEI NS, LBMF e & THHDIR .
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RPF (2 HAMEME % 7R L7c. Table Bk i FEAE O 4% o e
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B2 Y77 v ARROEFHEEFEARY O% N {1 4 20} * o
[ ]
U, #050% % —Go#Er Lic. Ab CPAH KX g°
5 RPF Kyt RBF 13k 4, BF 292cc/min KO
493 cc/min, & Fi3 266 cc/min Ko 408 cc/min, 10
CsTs ik % GFR 135F 62cc/min, 47 55cc/min
Th%. Table D 5% No. 1, 3, 4, 5 OEGITHT , ‘ , ,
R, No. 6 i3 Fig. 9, 10 IR LIAEMTHB. ’ “ T el
THA R ATINRIGEBULFINC & D BRI 75 Fig. 12. Correlation between Uz.s anci PSP

bDTHD. Zhid Uss, HF 2V 77 v AMED (15).
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