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PROTEINURIA IN HIROSHIMA AND NAGASAKI ATOMIC BOMB SURVIVORS
LB - REBEBEREBWBREEFHOE AR

INTRODUCTION

The clinical significance of small amounts of protein in
the urine is unsettled.''® Often the finding is inconstant
or present only during assumption of the erect posture,
so-called orthostatic or postural proteinuria. Proteinuria
of this description is often referred to as ‘benign’ and,
over the years, follow-up studies have seemed to affirm
this judgment. Since this type of urinary abnormality is
not usually associated with signs of ill health, the patient
is reassured and not carefully followed, and diagnostic
procedures are not regularly undertaken. On the other
hand, it is not uncommon in clinical practice to encounter
adults with serious renal disease who recollect being
told many years previously of ‘benign’ proteinuria.
Furthermore, recent reports suggest that a significant
proportion of patients with orthostatic proteinuria have
definite renal disease.®** Because of the paucity of data
and the conflicting opinion on this subject, it was decided
to study the natural history and clinical correlates
of proteinuria.

The investigations of ABCC entail the repeated exami-
nation of a fixed sample of persons selected for study of
the long-term effects of ionizing radiation. A wide age
range is covered, and considerations of health did not
deliberately enter into the sample selection, thus providing
the opportunity for many types of epidemiological investi-
gations. Reported here is an attempt to use data concerning
proteinuria that were collected during previous exami-
nations of this group of subjects and to supplement those
data through study of persons found to have protein in
their urine at a current examination. Objectives were to
estimate the age distribution of proteinuria, relate this
finding to other data from the general medical exami-
nation, compare the results of successive tests for protein,
and look for a possible influence of prior exposure to
ionizing radiation.

MATERIAL AND METHODS

General medical examination of adult survivors at ABCC
was initiated in Hiroshima in 1950, with a sample of
over 4000 persons, about half of whom were not in the
city at the time of the bombing (ATB). In 1953 the
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sample of survivors was enlarged, an intermediate
distance group was added, and clinic procedures were
modified. Major modifications made in 1958 formed the
continuing program which is in effect today: A fixed
sample was selected for both Hiroshima and Nagasaki
and a 2-year examination cycle was established with
random subgroups assigned to each month. The sample
introduced in 1958 and attrition since then have been
described 131'*e\ri0usly.5 7

Since 1950 in Hiroshima and 1958 in Nagasaki, the
examinations for these programs have routinely included
tests for protein in the urine. Casual urine specimens
were examined until October 1960 in Nagasaki and
November 1961 in Hiroshima, when collection of clean
voided specimens from women began. Until June 1960,
sulfosalicylic acid was used to test for protein in the
urine, and positive reactions were confirmed with the
nitric acid ring test. In July 1960, Combistix were
substituted for sulfosalicylic acid, but positive reactions
were still confirmed with nitric acid. Some specimens
found to be positive with either Combistix or sulfosalicylic
acid would be negative when tested with nitric acid. At
no time were trace tests confirmed in either city.

Results of these tests, as well as other data, were
transferred to punched cards for easy accessibility. The
classification of reactions as negative, trace, or positive
for protein has remained unchanged, but in Hiroshima
the results of the nitric acid ring test were so classified,
whereas in Nagasaki the results of the screening tests,
either sulfosalicylic acid or Combistix, were used.

The general plan was to extract from punched cards all
available urine protein test results and to examine annual
positive and trace percentages for secular trends. Selected
portions of the total series were analyzed in relation to
other observations made during the same clinic visit.
Thus, percentage distributions by age and sex were
examined for the 1960-62 series of adult examinations,
and family histories of renal disease were available only
from the 1958-60 series of examinations. The urine-
protein test results reported here were all made during
routine examination, and if urine specimens were tested
more than once during the same calendar year, the
result of only the first test was used.

From 25 February 1963 through 24 February 1964,
2002 men and 3159 women were seen in the Hiroshima
ABCC clinic for their biennial examination. Those
found to have proteinuria were subjected to special study,
and comparison subjects without proteinuria and of the
same sex and age 5 years were selected from those
attending clinic on the same day as the patient with
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proteinuria or as soon thereafter as possible. Three
patients with proteinuria refused to participate in this
study and are excluded from further consideration.

All index and control subjects were examined and
interviewed by one of us(M.S. or J.P.P.). Responses toa
self-administered health questionnaire, modeled after the
Cornell Medical Index and administered to all subjects
attending clinic, were supplemented by a questionnaire
given only to patients with proteinuria and those selected
for comparison. Methods for routine laboratory studies,
such as determinations of hemoglobin, height, weight,
audiometry, vibrometry, and ABO blood grouping have
been described elsewhere.® Serum urea nitrogen was
determined by the use of the Hyland UN-test kit. Total
urinary protein was measured by the method of Addis.®

RESULTS FROM PREVIOUS EXAMINATIONS

Annual rates of positive and trace proteinuria tests in all
adults examined under major medical programs at ABCC
in Hiroshima or Nagasaki are shown in Table 1. Rates
in Hiroshima appear to divide into three periods: 195052,
when the percentages of positive and trace results were
about equal and were increasing; 1953-56, when the
percentages of positive results were less than those of
trace results; and 1958-62, when the percentages of
positive results exceeded the percentages of trace results,
Rates in 1957 do not clearly belong to either the middle
or late period.

Routine testing for urine protein began in Nagasaki in
1958, and the rates of both positive and trace findings
have since declined. The decline is partly attributable to
the change in laboratory method in 1960, but it continued
in later years. This contrasts with rates in Hiroshima
which, during these same years, either were constant or
possibly rose slightly.

Age standardization over the years 1958-62 and both
cities produced only minor changes in annual city rates.
In Hiroshima standard rates were more nearly constant
than crude rates, but a small increase in the rate of
positive tests, from 5.5% in 1958 to 6.3% in 1962,
remained. Nagasaki standard rates of positive tests
showed a greater drop from 1959-60 than did crude
rates, emphasizing the change in laboratory procedure,
but a modest decline after 1960 was still evident.

Restricting attention to the data from 1961 and 1962,
when the results from the two cities should have been
comparable, it appears that rates of trace tests were
about equal, but rates of positive tests were lower in
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Nagasaki. These differences are seen in greater detail
in Table 2 where the positive tests are given by age
decades and sex for the 1960-62 examination cycle, and
the same general relation holds throughout. There is no
consistent pattern in the differences between men

and women.

Hypertension is a recognized cause of proteinuria, but
mean systolic pressure is slightly higher in Nagasaki
than in Hiroshima.® Thus, it is unlikely that an excess of
hypertensives in Hiroshima would account for the higher
rate of proteinuria found there. Nevertheless, proteinuria
rates were recalculated for the 1960-62 examination
excluding persons with blood pressure greater than
150 mmHg systolic, or 100mmHg diastolic. In these
recomputed rates city differences persist (Table 3). As
might be anticipated, excluding persons with definite
hypertension influences rates very little until age 50,
after which rates are decreased by 256% to 50% in
Hiroshima. The same decrease is seen in Nagasaki men
but, curiously, not in women.

Diabetes and urinary tract infections are also knownto
produce proteinuria. Exclusion of patients with these
diagnoses influenced rates very little and did not alter
the difference between the cities.

The distance of subjects from the bomb hypocenters
ATB showed no consistent relation to rates of proteinuria
in 1960-62 either when the entire sample was analyzed
or when hypertensives and others with renal disease
were excluded.

Persistence of Proteinuria The relation of test results
in the first Hiroshima cycle of examinations (1958-60) to
test results for the same subjects in the second cycle
(1960-62) is shown in Table 4. Nagasaki data are not
suitable for such analysis owing to the methodological
change in that city in 1960. About half of the people
who had a positive test at the first examination had
another positive test 2 years later. A trace test also
increased, but not to such an extent, the chance of a
positive test 2 years later. Men and women were quite
similar in these respects.

The influence of additional variables on the consistency
of repeat tests was examined by contrasting distributions
in selected groups. Thus, Table 5 shows that persons
with proteinuria on both occasions (positive-positive) have
a different age distribution from those with one positive
and one negative test(positive-negative or negative-positive)
or those who were negative on both oceasions (negative-
negative). The positive-positive group shows a general
shift toward the older ages. The positive-negative and
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negative-positive groups have similar age distributions,
which are intermediate between those of the positive-
positive and negative-negative groups. Persistence of a
positive test also correlated with elevated blood pressure
(systolic >150 mmHg or diastolic >100 mmHg), but this
effect has not been separated from that of age. The
four groups do not differ systematically with respect to

distance ATB,

Family History Before examination in 1958-60, each
subject was asked whether anyone else in the family had
renal disease. Approximately 10% of subjects in both
cities gave positive family histories of renal disease and
this percentage did not vary significantly by age. These
recorded histories permitted calculation of proteinuria
rates in the groups with and without positive family
histories. [Family history of renal disease did not
influence the rates of proteinuria in all subjects; the
rates when subjects with diabetes, urinary infection, or
hypertension were excluded; or the pattern of repeat tests.
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TABLE | NUMBER OF ADULTS EXAMINED IN MAJOR MEDICAL PROGRAMS, NUMBER TESTED
FOR PROTEIN IN THE URINE, AND NUMBER OF POSITIVE AND TRACE TESTS

#1 FEEFOMEITEICIETIRAZEEN, RPEASBREHL L VI
BiEr & CHMEGEE L cRENE

. Year of Subjects f 85 % Positive Tests [Bft#E  Trace Tests A

City Examination T 5

it BEO T h.x.}mmed Tested Number % Number %

il [ £ 3 <4 #
Hiroshime 1950 410 409 15 3.7 16 3.9

/> 1951 3128 3112 141 4.5 154 4.9
1952 699 698 37 5.3 48 6.9
1953 834 832 18 2.2 71 8.5
1954 2135 2134 25 1.2 287 13.4
1955 1484 1484 18 1.2 153 10.3
1956 644 644 22 3.4 60 9.3
1957 1182 1182 105 8.9 116 9.8
1958 2278 2264 125 5.5 60 2.7
1959 4914 4872 297 6.1 169 3.5
1960 5235 5188 312 6.0 144 2.8
1961 4984 4896 308 6.3 121 2.5
1962 2324 2296 169 7.4 70 3.0

Magasaki 1958 218 214 17 7.9 17 7.9

e b 1959 1515 1513 89 5.9 100 6.6
1960 2640 2617 82 3.1 84 3.2
1961 2126 2105 60 2.8 54 2.6
1962 1108 1103 20 1.8 31 2.8




TABLE 2 RATES OF POSITIVE TESTS FOR URINE PROTEIN IN 1960-62 EXAMINATION CYCLE
BY AGE DECADE, SEX, AND CITY

#2 1960 -G2HEDERMIZH TS IREAEEORE : 10:EEmER - 4 - #51

. Age at Male 5 Female 4
City Examination e T
Bt wamen L osed Positive [1% Tested Positive M 1%
HHE M Number % % HHE Y Number ¥ %
Hiroshima 10-19 118 8 6.8 163 5 3.1
r) 20-29 329 8 2.4 524 23 4.4
30.39 708 20 2.8 1576 40 2.5
40-49 501 18 3.6 1085 38 3.5
50-59 678 48 Tl 1245 90 7.2
60-69 616 70 11.4 837 T4 8.8
70+ 219 42 19.2 275 66 24.0
Total &t 3169 214 6.8 5705 336 5.9
MNagasaki 10.19 60 2 3.3 62 1 1.6
B i 20-29 188 3 1.6 273 3 1.1
30-39 321 5 1.6 769 11 1.4
40-49 211 7 3.3 294 9 3.1
50-59 233 8 3.4 234 10 4.3
60-69 174 6 3.4 134 3 2.2
70+ 33 . 4 12,1 47 5 10.6
Total # 1220 T35 2.9 1813 12 2.3

TABLE 3 RATE OF POSITIVE TESTS FOR URINE PROTEIN IN 1960-62 EXAMINATION CYCLE,
EXCLUDING PERSONS WITH SYSTOLIC PRESSURE GREATER THAN 150 mmHg OR
DIASTOLIC PRESSURE GREATER THAN 100 mmHg BY AGE DECADE, SEX, AND CITY

3 1960 — 62422 %5 A I CM A A M IE 150 mm Hg LI b E 7= 3 35RMME 100 mHe Ll Lo #H &
Brodod BF Iz bW B REABIEOHE: I0RERRM - 4 - #5

- Age at Male % Female %«
L]?)i Exar_mrllatlon " Tested Positive B Tested Positive B f
g BERER ey o BN
umber % Number # %
Hiroshima 10-19 118 8 6.8 163 5 31
I K 20-29 324 7 2.2 519 20 3.9
30-39 691 19 2.7 1535 36 2.3
40-49 432 14 3.2 971 26 2.4
50-59 527 28 5.3 912 31 3.4
60-69 367 29 7.9 498 26 5.2
0+ 109 11 10.1 104 13 12.5
Total # 2568 116 4.5 4702 157 3.3
Nagasaki 10-19 60 2 3.3 62 1 1.6
1% 20-29 185 3 1.6 270 3 1.1
30-39 305 4 1.3 744 10 1.3
40-49 183 5 e 257 6 2.3
50-59 157 4 2.5 166 5 3.0
60-69 96 2 2.1 83 3 3.6
T0 + 11 1 9.1 19 2 10.5
Total & 997 21 2.1 1601 30 1.9




TABLE 4 OUTCOME OF PROTEINURIA TESTS IN 1958-60 COMPARED WITH 1960-62, HIROSHIMA

#4 1960 624 L 1958 — 60 D IR E O RBRE R O s, L5
o 1960.62 1958-60 Test Result HEz#: R
X p—— F A
" T;’*;Résﬁh Positive B4 Trace 1 i Negative [{% Total #
s * Number # % Num_ber 54 % Number ¥ % Number # %
Male Positive [ 89 44.9 11 11.0 99 3.8 199 6.8
% Trace {H B 13 6.6 11 11.0 71 2.7 95 3.3
Negative Bt 96 48.5 78 78.0 2455 93.5 2629 89.9
Total a#t 198 100.0 100 100.0 2625 100.0 2923 100.0
Female  Positive MBE 142 48.3 25 16.2 140 2.9 o7 5.8
E'S Trace  fEH 10 3.4 15 9.7 84 1.7 109 2.1
Negative &k 142 48.3 114 T4.0 4597 95.4 4853 92.1
Total it 294 100.0 154 99.9 4821 100.0 5269 100.0

TABLE 5 OUTCOME OF PROTEINURIA TESTS IN 1958.60 AND 1960-62 ACCORDING TO AGE,

BLOOD PRESSURE, AND DISTANCE
#5 1958 —601F L1960 - 626 o JR & DA SEAE AL ke - MLIE - EEEERY
Positive-positive Positive-negative Negative-positive Negative-negative
BEE - B FB 1% — B Ba i - B4 EETE - f& 1%
Number % %  Number %  Number % %  Number % %
Age fEH
<30 15 6.5 37 15.56 a3 13.8 1328 18.8
30-39 20 8.7 a7 15.5 25 10.5 1858 26.3
4049 25 10.8 32 13.4 29 12.1 1351 19.2
50-59 65 28.1 61 25.6 69 28.9 1498 21.2
60-69 58 25.1 48 20.2 52 21.8 8214 11.5
70+ 48 20.8 23 9.7 31 13.0 203 25
Total it 231 100.0 238 99.9 239 100.1 7052 99.9
Blood Pressure 1mli
Hight #w 116 50.2 76 31.9 79 33.1 732 10.4
Normal IE# 115 49.8 162 68.1 160 66.9 6320 89.6
Total &t 231 100.0 238 100.0 239 100.0 7052 100.0
Distance #i M

<1400 m 72 31.2 54 227 61 25.5 1984 28.1
1400-1999 55 23.8 55 23.1 69 28.9 1548 22.0
2000-2500 52 225 63 26.5 49 20.5 1779 25.2
Notin-City %/ Ff 52 22.5 66 27.7 60 25.1 1741 24.7
Total 3 231 100.0 238 100.0 239 100.0 7062 100.0

T Systolic =150 mmHg or diastolic =100 mmbg. SU#H > 150m Hg £ /2= 14538 0 > 100mm Hg



RESULTS FROM CURRENT EXAMINATION

During the 12-month course of this special study of
proteinuria in Hiroshima, the nitric acid ring test for
urine protein was positive in 232 (4.5%) of the men and
women who visited the clinic for their regularly scheduled
follow-up examinations. This is approximately two thirds
the rate observed in 1962 and earlier years in comparable
groups (Table 1). There is no known explanation for the
lower rate. It may be due to more careful scrutiny of
test results by the technician during the course of this
study. Whatever the explanation, it is not likely to re-
present a true decrease in the prevalence of proteinuria.

Age and Radiation Rates of positive tests for protein
are given for 10-year age groups and distance groups in
Table 6. Persons shown as 18 years old were in utero
ATB, and exposure distance is that of their mothers. '
Patterns of age-specific trends correspond generally with
those of the 1960-62 period (Table 2), and, excepting the
youngest groups, show no differences by distance consistent
with a radiation effect. In the subjects exposed in utero,
there is a sizable increase in rates for those whose
mothers were within 1400m from the hypocenter (P<.01
with the sexes pooled). This is in accord with the
analyses of urine findings in these same children at
earlier ages'' and suggests that the dosages of radiation
to which these children were exposed in utero were
sufficient to result in some kidney change.

In view of the increase of microcephaly and mental
retardation in children exposed in utero within 1400m
from the hyp()Center,12 it was deemed important to
determine whether these same children accounted for the
high rates of proteinuria. Accordingly, one of us(L.R.F.)
reviewed the records of those with proteinuria; one child
was considered to have microcephaly without mental
retardation, and another was mentally retarded without
microcephaly. Both were boys with good histories for
previous glomerulonephritis, and their mothers were
900 m and 1400 m from the hypocenter ATB. Thus, an
association of microcephaly and mental retardation with
proteinuria may exist for some, but not all, of the in utero
exposed children with proteinuria.

To approximate the frequency of positive tests for protein
over very nearly the entire normal age range, data
collected annually at ages 9 through 16 years of the
children who were in utero ATB, excluding those whose
mothers were exposed within 1500 m,'! have been joined
with data from the same children at age 18 excluding
those whose mothers were exposed within 1400m and
the data from the entire adult group, regardless of
location ATB. The results are shown in Figure 1 for
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TABLE 6 PROTEINURIA RATES IN HIROSHIMA 1963-64 BY AGE DECADES. DISTANCE , AND SEX

#6 1963-BAFIZHETILEOEAROHEE: 10K FERFES - I58E - 0
Age at <1400 m 1400-1999 m 2000+ m Notin-city HARZE
Examination = £ - = R —: =
R R Tested  Positive Mt lested Positive B Tested Positive [{% Tested Positive Bk
BREE Number #0 % PREH Nymber % % EBREY Number & % ERFH Nymper % %
Male %

181 41 5 12.2 106 6 5.1 147 9 6.1 135 5 3.9
19-29 50 0 0.0 27 0 0.0 36 1 2.8 39 1 2.6
30-39 130 2 1.b 86 0 0.0 114 2 1.8 93 1 1.1
40-49 71 2 2.8 42 1 2.4 52 1 1.9 52 2 3.8
50-59 82 3 3.7 70 4 5.7 81 2 ] 77 2 2.6
60-69 100 8 8.0 78 5 6.4 86 7 8.1 86 8 9.3
70+ 34 3 8.8 26 3 11.5 28 4 14.3 33 5 15.2
Total & 508 23 4.5 435 19 4.4 544 26 4.8 515 24 4.7

Female %

18 ¥ 36 4 11.1 98 1 1.0 143 2 1.4 117 2 1.7
19-29 67 1 1.5 55 1 1.8 56 { 1.8 54 ] 9.3
30-39 218 8 3.7 182 4 2.2 191 & 1.6 190 5 2.6
40-49 151 2 1.3 123 3 2.4 141 3 2.1 137 4 2.9
50-59 157 6 3.8 151 6 4.0 165 7 4.2 143 12 8.4
60-69 121 T 5.8 101 9 8.9 102 9 8.8 106 8 15
70+ 30 6 20.0 45 9 20.0 46 i 15.2 33 5 15.2
Total & 780 34 4.4 755 33 ’4,4 844 32 3.8 5.3

T Children who were in utero ATB.  RBEFE: 12w 2 R B

the two sexes separately. There is a peak percentage of
proteinuria during adolescence, followed by a fall and a
rise, but the rate does not again reach the adolescent
level until age 60. The rise in adolescence starts somewhat
The

small excess of proteinuria in women between ages 20

earlier and ends sooner in females than in males.

and 39 is not statistically significant, and was not apparent
in previous examinations. In viewing Figure 1 it is
important to remember that the data from ages 9 through
16 years are derived from consecutive examination of a
fixed group of children, who were in utero ATB, and the
role of secular trends, as seen in Table 1, cannot be
separated from the normal growth pattern. The remainder
of the data consist of single observations on the adults at

the same time as the 18-year examination of the children.

Symptoms and History The 232 persons found to have
proteinuria and an equal number of age-matched controls
answered over 100 simple questions about their health on
a self-administered form that is used with all study
subjects examined at ABCC. Of nine items selected for
tabulation (Table 7), eight were answered affirmatively by
a larger percentage of persons with proteinuria. However,
on only two questions, concerning nocturia and kidney
trouble, were percentages significantly different. Slightly
over 50% of persons with proteinuria answered at least
one of these nine questions affirmatively whereas only
37% of control subjects did so.

FhLERTAY, EAROEEIZ606 F TIL HERALE
CELZV, BEMIET S LG, BFiniLTto
AR RGETY, BHEbS. FR0E, 53980
MoBAMEAR D TFLPIZE£L-TW0EY, Zhik
HAFEMIZBARTIE 2L, REokKkTcidnoh s
o, M1EL284, 9FLN16E T TOEIEL,
BRI ERBOBEHOERBE, SRS H
EEOTHY, R1IZHLHNIEEMOZEE O D (26
B, THbh 2 ER GBSOV EEh L VI &
CEETAILENS L. zofho@EE, BAERLO
I8 & FRF 12T 2 bR A2 O 1 o BlE#
RThHD.

ERBIUBE EARIZHOAL2R ABEUChH
RNl G b AR O EE S 52, ABCCO
FRHEETACH O 3EBHMEIIL ST, £ oM
RIEBCHET MBS 10 EHEBC>w T ORE &Ko 7~
HOREETA3HEDE N, BEORHIER LA 9IH
Hoo6(#7)BHEHBIZN LTEHEEMICEELE. Ly
L, Cofm2MZt, T2hbMRES L UFHEE

BT580050% %L L EMA ALY, ZhEIMOS
LA IMIILBEENIZIEALAY, ZhiZKL
T, MBEETEINU%OEIFOLESI12E 2 7.
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Figure 1 Percentage of positive tests for proteinuria in Hiroshima. The study sample was comprised of subjects 18 vears of
age and older. The 18.year-olds had been examined previously and those data form the basis for the observations
at age 9-16. The subjects from 9-18 yearsrepresent a group of children who were in utero al the time of the
bomb. Those whose mothers were within 1500 m from the hypocenter were excluded lo eliminate any possible

effect of ionizing radiation.
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TABLE 7 AFFIRMATIVE REPLIES TO NINE SELECTED SELF-ADMINISTERED QUESTIONNAIRE ITEMS
£7 MEEMEALSBEIR L OMEB I+ 2 HEMBIE

Item
WA

Proteinuria E 1R

Have you ever had any sharp flank pain ?
R ERAEBUEAZ LA E TN

Do back pains cause you much discomfort ?

WHFERIIMATHI ZEFADE & i

Do you have to get up more than once every night to pass urine 7

HEoLDZBRZEL EEERIEL D EHA D

Do you have pain when you urinate ?

BERBFIZH AP HED E+ A T~ S T

Has there been any decrease in the size or force of your stream 771

HEBORBEBOIEPLELAL T

Have you ever passed bloody urine 7
mEEAE A Z B0 £+ H

Have you ever been told you have kidney trouble or nephritis ?

HEEECERsBI LAY BN ES S

Do you have difficulty starting or stopping urination 7§

R 0BRSS ETREBEET PSSR

Do you dribble urine after urination 771

FROELYCRFEEZECE A+ T

One or more
L@ 12 EAFH5E ...

ol With f; 3 E %_ Without % v %

24 10.3 20 8.6

31 13.4 41 179

63 BTt 28 12.1

........................ 2 0.9 0 0.0
18 19.6 9 9.8

17 7.3 11 4.7

49 21.1%* 13 5.6

8 8.7 3 3.3

........................ 26 11.2 15 6.5
......... 117 50.4 1 86 37.1

* P<1
T Asked of men only S0 Iz6+ & M

1 For women, the question was “Do you dribble or lose urine easily 7"

wiza T AEME, (RAFLFLLBEENEARRBALY LS TOTT A
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A comparison of men and women under 60 years old
and 60 years and older,
complained of more often by persons with proteinuria in

showed that nocturia was

in women
45% in the
proteinuria group, compared with 16% in the control
group (P<.01).
more common in men 60 years and older with proteinuria,

both age groups and both sexes. However,

over 60 years the difference was greatest:
Mechanical urinary difficulties were

who complained significantly more often (P<.05) of a
decrease in size of the urinary stream (32.6 %) than did
control men of the same age (11.6 %).

On the questionnaire designed for this study, three
additional symptoms were asked about:
odor to urine, and gas in urine.

Cloudy urine,
Cloudy urine, the only
significant difference observed, was noted by 10% of
persons with proteinuria and 3% of controls. No one
reported gas in the urine, and only six persons in both
groups reported odor.

B0RELL F & & UF60sELL L8 & ko b Tk, MFRE
BEIUSRELIIEARSE T3 AL ICHIRIEEZARL 2
LoXFELEHERE LAL, 0RL LK TIEZD
EBRATH - 2. BARB TGS, Zhiztbon
RETE6%TH-/1 (P<01) . HAKEH T 5608
LlEoB T, S sREENZ, RE0K s
o b@ 2 /-#(32.6%) A ER O IEE (11.6%)
ENLHEBIIE, 2 (P<05).

AFRO I ICER LABRBETIE, 512320
R, TabLRER, ROER, EhoFAilIo20T
Mok, AR LAORREROAT, THhiTER
REATH5EON% LU HED3 Bzl 60/
IRz 26 LEE L ﬁu1A®&< i B THE L
HNERELELDIRE6AETTH S

TABLE 8§ PERCENTAGE OF PREVIOUS DIAGNOSES AT ROUTINE ABCC EXAMINATION IN PERSONS
WITH AND WITHOUT PROTEINURIA AT CURRENT EXAMINATION

#8 ALNOMETEARITHEEL LVEIZH]

7% LIai @ ABCCi ) %

B 5N BWT O

4 4 Male Female %
ICD Diagnoses - -
P Proteinuria Control Froteinuria Control
EREl X B E =l poliiE
260 Diabetes B R# .. A et SOOI R 12.0 7.1 2.1
440443 Hypertensive heart disease ﬁ}ill T‘:"-l‘:ﬁiﬁ'& -3 18.5* 3.3 17.9* 7.9
420 Atherosclerotic heart disease &l 5% 8 (¥ {4 L B 5 28 3.3 4.3 1.4 0.7
330-334 CVA RIS e 22 2.2 2.1 0.0
250-254 Thyroid disease FIREHES 0.0 0.0 10.0* 2.1
020-039 Venereal disease 1%#i 9.8 8.7 10.7 6.4
789.0-789.2 :
789.4 Renal disease BHER ..o 19.6* 4.3 25.0% 6.4
590-594
601-609
One or more of above L@ 1 2F L3 #nllE 56.5% 29.3 LR 20.7
* P=ab

Selected diagnoses made at previous examinations at
ABCC are listed in Table 8.

renal diseases, and,

Hypertensive heart disease,
with sexes pooled, diabetes were
significantly more common in persons with proteinuria.
Thyroid diagnoses were tabulated because thyroid disease
is fairly common in these women, and the hypercalciuria
and nephrocalcinosis sometimes associated with hyper-
thyroidism might provide an explanation for some cases
of proteinuria. It was of interest, therefore, that thyroid
disease had been diagnosed considerably more often in
women with proteinuria than in women without proteinuria.
Considering this group of diseases as a whole, about
twice as many persons with proteinuria as without had
received such diagnoses.
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To supplement recorded diagnoses, study subjects were
asked by questionnaire about selected aspects of their
medical histories; the results are summarized in Table 9.
In light of recent evidence suggesting a possible relation
between analgesics and renal disease,'? questions asking
about the use of headache medicines and phenacetin
were included. There was a question on vitamins because
preparations containing Vitamin D are used liberally by
the Japanese. No significant differences between the
‘Stomach trouble’ is
common in Japan and a milk-alkali diet is known to
predispose to nephrocaleinosis, a possible cause of
Curiously, treatment for peptic ulcer was
much more common in control men than in men with
proteinuria.

groups were seen in either respect.

proteinuria.

As might be expected, histories of previous
Xray of the kidney were more frequent in persons with
Reported percentages of
complications of pregnancy, abortions, and gynecologic

proteinuria than in controls.

operations were not significantly different in the two
groups of women.

ABCC medical records of index and control subjects
were reviewed to estimate clinically the frequency of
if that
diagnosis had ever been made explicitly or if the patient
had ever complained of hematuria or edema. Table 10
shows that in the group with proteinuria, 27 (11.6%) met
these criteria while only 5 (2.2 %) of the controls did so;
a statistically significant difference (P<.01). Glomerulo-

glomerulonephritis. Cases were so classified

nephritis is usually thought to be more common in men,
but these data do not support that observation.

A history of glomerulonephritis was obtained from nine
18-year-olds with proteinuria. The mothers of four of
these children were within 1400 m ATB. Four is signifi-
cantly larger (P<.01) than the binomial expectation for a
random selection of 9 children from the total group of
823 in utero children, in which about 9% of mothers
were within 1400m ATB (Table 6). By contrast, 18
persons over the age of 18 years had proteinuria and
Of these,
In the total group of

suggestive histories of glomerulonephritis.
five(27.7 %) were within 1400m ATB.
persons over age 18 years, 27.9% were within 1400 m
ATB. Thus, 18-year-old subjects with proteinuria and a
history of glomerulonephritis tended to come mostly from
those close to the bomb hypocenters.

Physical and Laboratory Findings Means and vari-
ances of systolic and diastolic pressures were computed
separately for men and women, in three age groups, with
and without proteinuria. Three measurements of blood
pressure were summarized in this way: Current pressure
taken with the patient prone and standing, and a prone

pressure recorded 4 years earlier. Altogether 36

12

s TV
T, WEOR E%IEL’JHTT:TF‘!-“&H]U‘C 'L~

B EMES D 0, HEFRFIIHL

HEREZIICEN LA, JURA L BRES L M I ME
BEHELZZEERETAMEABEREShTwED T, T
EMEFLI U 72+t F > ORAIZ>OTOEMEED
. BEAFESY 3 D2 E0HEAEECHBTVWE »

H, Ev: vAEIBAII>wToEBEM T L4, wih
ot il AEEZEIADLOR L. (B

FEHAIZZC, 3ILs—TLAYEAEIILEST, BEQ
ROBREZD I BERIKIECAPOPT VI EFEAS
hTws, FESCLHAMBEORFEEZILLOMN,
EARZAETAELI VLB LI IZED o720 Y
ARrmashns ks, UAMCEMXSHRELZT LW
FEEfEIR, MEECEIZ LD EEARRAE T2 HILE
ooz BB SOHE, WEE, BEURARFERIZ
WTHEOS - EHSHE, 2HM-EEELL, - 2.

RER(EE K OB IE A BREAIZFRE S 3 2 iz, fREEAE
EHREE & O ABCCHESIEGEMma L /-, ﬁ‘tﬁ‘)ﬁ‘ﬁﬂﬁ
fTabhh bdd o 2BE, £k, MEHSZ NI
FHE2HFA LIS REE FOER 2 ATESH D
ESFEL A £10ICR Lfck‘)i_ EARTFETSEC

HFWTIH2TA(11.6%) PZoMERFE -~ L 2oici LT,
HMBETIZOA(2.2%)0AFFELL, HHFENICHE
ZEBHZ(P< 01). RBMEBREIFOHIzE0 LI
BEbBDNTWEY, ChonEREIIAEZEITHTZL0
T %,

EARAHTA18E0O% 9 AN RIREBLOEES 5
o 2o b 4 AofEHIE, EEBRFIZ1400m KT H -
oo BB REESSBELBB A0 L, 208
9 %IZTE AT BAEIZ1400m KO EREIZ A D (F6),
9l % MAEL LS 2B A0 2 HMHE Ik~ T, 20
AANEVWIBEBERIAERIIATHE(P< .01). fA,
BFELDLEFEHBOFIBANCEAR S, »oRERk{E
HRERTHRE S o752, TD9565A(27.7%) 135 R
BEIZ1400mEfGIZ vz, BELDSVEROFED27.9%
AERIEC1400m E@ilz v, LAEF ST, BARF L
CREHEBROKRELZ AT 2 18F0F 1T, BOH» 5IE
e A - ~FIZZvEmA s 3

RESIUVBEREREFRR Shzn&hz 3 >0FEHE
o T, BEAKROSH3FHFEZHFIZDVT, PRI
Es & UHRMMEDFEES L CFEERELL K
DI 2OMEMEMIZ>VTEEDTHL. $2bb

BAGL & & RS0 TH#llE L2 BLE DML % 5 12 4 a0 12
LEEh TV AAMETH S, EARDH2H L LV



TABLE 9 PERCENTAGE OF AFFIRMATIVE REPLIES TO QUESTIONNAIRE ITEMS ON SELECTED FEATURES
OF PERSONAL MEDICAL HISTORY BY PERSONS WITH AND WITHOUT
PROTEINURIA AT CURRENT EXAMINATION
£9 SNORETERRFSIELEVED) bERFREMS C 3B EOHE N LT
WEMNMEE L-E0ETSE

Ttem Male B Female %«

HH Proteinuria Control Proteinuria Control
. i R o H K o i
Taking headache medicine BEFEGEM ... 12.0 5.4 21.4 16.4
Taking vitaming €4 3 Y FIORA oot 17.4 20.7 . 29.3 25.7
Treated for peptic ulcer L HEMBOERE R 1442 3.3% 20.7 0.0 |
Kidney Xrayed B XSBEHEES R4 10.9 4.3 14.3* 1.4
Hypertension, urine infection or urinary abnormality during
pregnancy iR O@ALERE, ROBE, 2 3R08Y - - 7.1 4.3
Edema during pregnancy fEEF @& .. = - 13.6 6.4
Abortion: HE et ininnatnbanenanag . - - 27.9 22.9
Gynecologic operations 8 AR ERT . - 3 18.6 20,7

* P<.05

TABLE 10 PERCENTAGE OF RECORDED HISTORIES OF GLOMERULONEPHRITIS IN PERSONS
WITH AND WITHOUT PROTEINURIA AT CURRENT EXAMINATION BY AGE AND SEX

#£10 AEOMETCEARFISLIELLVWED I bRABETROBEN H 2 HO HHE:

T8 - 15
) With Proteinuria HEHRE A& 5 % Without Proteinuria HEE O & v
Age at Glomerulonephriti iti
it ol phritis Glomerulonephritis
SRS Number $# % i & E Number %
Male %

18 1 25 5 20.0 24 1 4.2
19-59 24 2 8.3 25 1 4.0
60 + 43 2 4.7 43 0 0.0
Total #t 92 9 9.8 92 2 2.2

Female %

18t 9 4 44.4 11 i 0.0
19-59 71 10 14,1 73 s 2.7
60+ 60 4 6.7 56 1 1.8
Total &t 140 18 12.9 140 3 2.1

Total #F

18 T 34 9 26.5 35 1 2.9
19-59 95 12 12.6 98 3 3.1
60 4 103 6 5.8 99 1 1.0
Total # 232 27 11.6 232 & 2.2

t Children who were in utero ATB  BUBREFIZE 920 &2 R
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comparisons of means and 36 of variances in persons
The mean
pressure of persons with proteinuria exceeded that of
controls in 35 of these comparisons, and the variance of

with and without proteinuria were made.

pressures in persons with proteinuria was larger in 32
comparisons. If indeed there is no difference in the
mean or variance of blood pressure in persons with and
without proteinuria, these results would be quite improbable.

Distributions of prone pressures at the time of current
study are shown in Table 11. The great bulk of pressures
in persons with proteinuria is within normal limits,
overlapping the distributions of pressures in persons
without proteinuria, and suggesting that small individual
elevations in pressure are present throughout the entire
range. Great similarity of these distributions with those
of prone pressures recorded at routine examination in
1958-60 (Table 12)suggests that blood pressure elevations
had been present for some time. The possibility that
these pressure elevations preceded the proteinuria was
supported by the distributions of 1958-60 blood pressures
in the 103 persons now positive for proteinuria but
negative for proteinuria in 1958-60, and the smaller
group of 53 who were negative for proteinuria in both
1958-60 and 1960-62. Both distributions are similar to
that of the entire group with a slight clustering of
high pressures.

At current examination, special note also was made of
heart failure, edema, arthritis, eye ground changes, and
unequal peripheral pulses. Only heart failure was signifi-
cantly more frequent in persons with proteinuria (3.4%)
than in controls (0.4 %).

The outcome of tests for protein in the urine during past
examinations and the results of testing for red and white
blood cells during the current examination are shown in
Table 13.
the data presented in the retrospective analysis con-
stituting the first portion of the present study; about
50% of persons with proteinuria had proteinuria on the
previous examination (1960-62) and a somewhat smaller
percentage during 1958-60. Red blood cells were found
significantly more often in the urine of patients with

The results for protein are consistent with

proteinuria. The finding of white blood cells was similar
to that of red blood cells, but the differences were not
Glycosuria and
positive urine cultures were more often found in patients

consistent within smaller age divisions.

with proteinuria than in controls, but differences are not
significant. Urinary protein was measured quantitatively
in 119 patients in the current series. Twenty-four-hour
samples were analyzed in 100 instances, and overnight
collections in the other 19. In 24 instances, less than

100 mg of protein and in 9 instances one gram or more of
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Figure 2 Mean serum urea nitrogen levels in persons with and without profeinuria at current examination and in women

with urinary tract infections
2

protein was excreted per 24 hours; the remainder
excreted between 100 and 999mg. Three of the nine
subjects excreting one gram or more of protein gave a
history of glomerulonephritis, none was diabetic, and
onlyone had a diastolic blood pressure as high as 100mmHg.

Measurements of serum urea nitrogen (SUN) were made
in almost all subjects and the mean SUN levels, shown in
Figure 2, rise with age. In the three age divisions
subjects with proteinuria had higher mean SUN levels
than did controls, suggesting that subjects with proteinuria
have sufficient renal disease to diminish the glomerular
filtration rate. Concomitantly with the study of proteinuria,
another project was in progress dealing with the epidemi-
ology of urinary tract infections in women.” Published
results demonstrated an increase in mean blood pressure
levels of women with urinary infections similar to that
seen here in proteinuria. SUN levels also were measured
in these infected women; the mean levels are shown in
Figure 2, and are no different from control values.
Thus, it would appear that blood pressure elevations in
women with urinary infections are not associated with a
diminished glomerular filtration rate.

Serum cholesterol levels, hemoglobin concentrations,
height, weight, ABO blood groups, audiometry and
vibrometry were not significantly different in subjects
with and without proteinuria.
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Family History and Socioeconomic Status By question-
naire each person with proteinuria and each matched
control was asked whether any other family member had
diabetes, arthritis, kidney trouble, renal disease, kidney
stone, kidney infection, heart disease, hypertension, or
stroke. Information on size of home, type of water supply,
and education was available in records for use as indices
to socioeconomic level. No differences between proteinuria
and control patients were found.

FKIEES JUHSEHNKE BEAR2ET2885 0
HlatdberdElEosobozd LT, hoRESIZ
FERRES, POk, ERES, SRELS, TREa, B
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PEEMFICE, THVAE, EEokE E, ko
B LURRCIMT2ERLLHERTT, HAEF
KEEITR T AERELTHw S N TE A, HARS
AroaH b sroMiizEz2r luniEshgd o .

TABLE 11 PRONE BLOOD PRESSURES IN PERSONS WITH AND WITHOUT PROTEINURIA
AT CURRENT EXAMINATION BY AGE

#11 SHORETCEARSIS3EL LU VEOBMIILE: £ #5
Blood <40 yrs & & i 40-59 yrs & T 60+ ¥TS Lk
Pressure Proteinuria Control Proteinuria Control Proteinuria Control
e & R xf AR A i HEIR xf B
Number # %  Number # %  Number # %  Number # %  Number % % Number % %
Systolic B &8
<110mmHg 17 24.6 20 29.0 3 5.0 13 20.3 0 0.0 10 10.1
110.119 19 27.5 29 42.0 5 8.3 4 14,1 3 2.9 14 14,1
120.129 21 30.4 12 17.4 11 18.3 8 12.5 5 4.9 14 14.1
130-139 4 5.8 6 8.7 [ 10.0 6 9.4 12 i 9 9.1
140-149 5 7.2 2 2.9 13 2L 14 21.9 12 11.7 17 17.2
150-159 3 4.3 0 0.0 11.7 5 7.8 12 .7 ) 9.1
160-169 0 0.0 0 0.0 3.3 3 4.7 20 19.4 8 8.1
170-179 0 0.0 0 0.0 6 10.0 3 4.7 10 9.7 4 8.1
180 + 0 0.0 0 0.0 7 11.7 3 4.7 29 28.2 10 10.1
Total 3 69 99.8 69 100.0 60 100.0 64 100.1 103 100.2 99 100.0
Mean mmHg Tt 117 114 146 131 166 141
Variance mmHg 4 &% 204 134 879 588 1039 860
Diastolic #E5EH
<60 mmHg 5 7.2 6 8.7 1 1= 0 0.0 1 1.0 2 2.0
60-69 18 26.1 29 42.0 2 3.3 5 7.8 2 1.9 9 9.1
70-79 20 29.0 24 34.8 12 20.0 15 23.4 17 16.5 25 25.3
80-89 18 26.1 8 11.6 14 23.3 23 36.9 24 23.3 28 28.3
90.99 & 7.2 2 2.9 14 23.3 10 15.6 24 23.3 18 18.2
100-109 3 4.3 0 0.0 11 18.3 8 12.5 19 18.4 13 13.1
110+ 0 0.0 0 0.0 6 10.0 3 4.7 16 15.5 4 4.0
Total # 69 99.0 69 100.0 60 99.9 64 99.9 103 99.9 99 100.0
Mean mmHg 13 74 69 90 85 91 83
Variance mmHg 5 8% 141 77 353 159 30 215
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TABLE 12 PRONE BLOOD PRESSURES IN 1958.60 IN PERSONS WITH AND WITHOUT PROTEINURIA
AT CURRENT EXAMINATION BY AGE

12 LPOBETCEARY H5EHL UL VEDIIE-60FE OB ME: Fih

Blood <40 b _ 40-59 Bk i 60+ —
Pressure Proteinuria Control Proteinuria Control Proteinuria Control
WE H R s@  EOR 1 m EAR .
Number # %  Number # %  Number ® % Number % % Number # % Number ¥ %
Systolic ¥ # M
<110 mmHg 13 20.6 20 31.7 3 5.7 12 21.1 2 2.1 9 9.6
110-119 22 34.9 16 25.4 9 17:0 8 14,0 T ) 14 14.9
120.129 14 22.2 15 23.8 6 11.3 14 24.6 7 7.2 15 16.0
130.139 10 15.9 12 19.0 6 11.3 5 8.8 11 11.3 12 12.8
140-149 0 0.0 0 0.0 £t 13.2 6 10.5 9 9.3 14 14.9
150-159 3 4.8 0 0.0 9 17.0 8 14,0 12 12.4 10 10.6
160-169 0 0.0 0 0.0 3 5.7 1 1.8 16 16.5 8 8.5
170-179 0 0.0 0 0.0 3 5.7 1 1.8 4 4.1 2 2.1
180 + 1 1.6 0 0.0 T 13.2 2 3.5 29 29.9 10 10.6
Total #f 63 100.0 63 99.9 53 100.1 57 1001 97 100.0 94 100.0
Mean 19 mmHg 118 116 143 127 161 139
Variance % # mmHg 308 157 842 541 1274 905
Diastolic 458 i
< 60 mmHg 9 14.3 12 19.0 0 0.0 0 0.0 1 1.0 2 2.1
60-69 20 3.7 26 41.3 3_ PO Y | 12 2101 7 7.2 10 10.6
T0-79 21 33.3 17 27.0 12 22.6 8 14.0 13 13.4 25 26.6
80-89 i 11:1 8 iy 12 22.6 21 36.8 22 227 32 34.0
90949 3 4.8 0 0.0 13 24.5 9 15.8 23 23.7 13 13.8
100-109 1 1.6 0 0.0 9 17.0 b 8.8 15 15,6 B 8.5
110 + 2 32 0 0.0 4 7.5 2 3.5 16 16.5 4 4.3
Total & 63 100.0 63 100.0 53 99.9 57 100.0 97 1000 94 99.9
Mean $#) mmHg 71 66 28 a2 a0 82

Variance % # mmHg 465 122 270 174 360 176

TABLE 13 PERCENTAGE OF URINARY FINDINGS IN PERSONS WITH AND WITHOUT PROTEINURIA
AT CURRENT EXAMINATION

%13 AAOBRECEARF 5L LIVEVEORNRE O EH 5%

iy RTes»t.1 Male % Female %
S . i
:,; g‘g ﬁ';:i;; g Proteinuria Control Proteinuria Control
AR i ~EAR o B
1958-60 proteinuria & H F..ccovvrernn. Trace i i 9.8+ 2.2 Tl ¥ 6.4
Positive 51 30.5 2.2 42.9 3.6
196062 proteinuria BHAE........... Trace & 6.5* 4.3 T1* 0.0
Positive b 50.0 1.1 51.4 3.6
Sugar B .....oooieiiiinsssenneneee.. Trace or 14 24 to 44+ 13,0 12,0 4.3 0.7
BH 5.4 2.2 1.4 2.1
Bacteria /37 7 U T Positive 1% 0.0 0.0 10.7 7.1
Red blood cells #M#k .. ....coveeceeee. 1 t0 5 21.7% 14.1 36.4% 25.7
>h 10,9 3.3 20.7 6.4
White blood cells (1M ............... 1tod 18.5 14.1 24,3* 18.6

>5 4.3 3.3 20.7 7.1

* P 05 Negative findings,account for the balance between the percentages shown and 100 3%,
B En T EHRBE IS N T OB RN SR I R E AT AR % E0ET LS.
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DISCUSSION

These data indicate that the finding of minimal, inter-
mittent proteinuria during a sample survey is reason to
suspect underlying cardiovascular-renal disease. Quanti-
tative measurements of protein excretion were done in
about half the persons with a positive nitric acid ring
test. In only nine instances was one gram or more of
About half the group
with positive tests for protein in 1963-64 also had positive
tests when examined 2 vears earlier.

protein excreted per 24 hours.

Nevertheless, the
group with proteinuria had more complaints on question-
naire; higher blood pressures currently and 4 years
earlier; higher SUN levels; more previous ABCC-diagnosed
cardiovascular-renal disease; and more frequently gave

histories of illness compatible with glomerulonephritis.

There was a positive relation between thyroid disease
and proteinuria, which was looked for on the grounds
that the hypercalciuria of hyperthyroidism might pre.
dispose to renal disease. Thyroid diagnoses have not heen
considered in the detail necessary to know whether
proteinuria is associated with hyperthyroidism specifically
or with nodular thyroid glands. Myxedema is rare in
the
An unexpected finding was the low rate of
prior treatment for peptic ulcer in persons with proteinuria.
This factor was examined because of the possibility that
proteinuria might be more common in persons treated
with alkalizing agents. Contrary to expectation, the
Further study will be
required to clarify both of these findings.

this population and is not likely to account for
association.

reverse seemed to be the case.

Proteinuria rates were not related to exposure distance
ATB in subjects irradiated after birth. Analyses were
made of rates in the total sample, in nonhypertensive
subjects, and in persons with no family
disease,

history of renal
and of repeat test patterns. No relation to

radiation exposure was detected.

There does seem to be a relation between proximity to
the bomb hypocenter and rates of proteinuria in 18-year-old
subjects who were in utero ATB. A previous study,
did not reveal
differences between exposed and control subjects in the
frequency of significant urinary abnormalities.™

combining children of various ages.

However,
in another study urine findings at ages 9 through 16 years
of the subjects who were 18 years old in the present
study were analyzed.'' In Hiroshima children whose
mothers were within 1500 m from the hypocenter, boys
at ages 12, 15, and 16, and girls at ages 11, 13, 14,
and 16 had higher proteinuria rates than did control
children. Only the differences for girls at ages 13 and
16 were statistically significant.
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It is noteworthy that the mothers of four of the nine
subjects in this age group with proteinuria and histories of
glomerulonephritis were within 1400m from the hypocenters.
The mothers of another three subjects were at 1600-1800m.
These data suggest that radiation increases the frequency
of proteinuria in these children during adolescence and
that associated histories of glomerulonephritis are particu-
larly common. Whether this results from an increase in
the usual causes of glomerulonephritis(e.g., streptococcal
infection) or whether in utero radiation causes a syndrome
resembling glomerulonephritis cannot be determined
from the present data. Although the children exposed in
utero did not receive doses of radiation sufficient to
cause renal damage in the adult kidney® '®''6 it is
possible that there was sufficient radiation to influence the
fetus.'”""® However, it must also be considered that
living close to the zone of total destruction and economic
deprivation, where streptococcal infection rates might
have been highest, may have increased the risk of
glomerulonephritis.

The age-specific rates for proteinuria in this Japanese
sample are similar to those found in rural and urban
adult Jamaicans by Miall, Kass, Ling, and Stuart.”” In
the present study, however, it was possible to extend the
age range by including serial data from a group of
children examined at ages 9 through 16 years. Atage 18
these children were examined as part of the same survey
from which the adult data were obtained. Age-specific
rates begin low, reach a peak in adolescence, then
decline and rise again with increasing age but do not
reach the frequency found at adolescence until age 60.
Acute leukemia has peak rates in childhood and again in
older age groups, but most diseases are either high in
early years and decrease with age (e.g., common cold
and thyroid disease) or, much more commonly, start at a
low frequency and increase with age. It is curious that
the shape of the curve for acute leukemia, a disease
whose rates are well known to be increased by exposure to
radiation, bears some resemblance to that for proteinuria.

A question that comes to mind is whether those children
with proteinuria during adolescence are the ones who
have it in later life. Corollary to this is the possibility
that increased rates of proteinuria in children exposed to
radiation in utero indicate an increased risk of generalized
cardiovascular-renal disease later in life. These important
issues can be clarified only by continued observation of the
present group of young adults for another 30 or 40 years.
The task is difficult, but the implications are important.
If proteinuria during adolescence is predictive of proteinuria
in later years, the early identification of those who later
would be candidates for the ‘degenerative’ disorders
associatéd with proteinuria, principally arteriosclerotic and
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arteriolosclerotic vascular disease, would be facilitated.

one of the principal causes of death in old age would not
only permit studies of pathogenesis, but hopefully would
also aid in their treatment.

For no apparent reason, proteinuria is considerably more
common in Hiroshima than in Nagasaki. The samples
under study were selected similarly, have similar customs,
and live under similar conditions. Furthermore, protein-
uria rates seem to be increasing in Hiroshima and falling
in Nagasaki. A comparable situation was reported
previously for the finding of glycosuria and the diagnosis
of diabetes mellitus.” Here, too, the abnormality was more
common and seemed to be on the increase in Hiroshima.

One might anticipate that blood pressures would be
higher in Hiroshima than in Nagasaki, inasmuch as
subjects with diabetes mellitus and proteinuria have
higher mean blood pressures than subjects without these
abnormalities. That this is not so suggests, if methodo-
logical error can be excluded, that the major determinants
of mean blood pressure values in these groups are not
diabetes mellitus and proteinuria. Another way of
illustrating this point is to note that the difference
between the cities is apparent in the proteinuria rates of
both hypertensives and nonhypertensives.

Tests for protein in the urine are simple and widely
used in medical laboratories. Yet annual rates of positive
and trace results show fluctuations that, in some measure,
probably are due to methodological variation. Similarly,
the lower rate of positive test results recorded during
1963-64, compared with the previous examination in
1960-62, probably is the consequence of laboratory variation.
Such differences lend considerable emphasis to the need
for careful control of laboratory standards in longitudinal
studies such as those under way at ABCC. Of even
greater concern, perhaps, are those qualitative clinical
judgments which are not sc easily subject to verification
as are quantitative and semiquantitative laboratory
procedures.

A study of the epidemiology of urinary tract infections in
this population has already been reported.® Higher mean
blood pressures were detected in patients with urinary
infections than in uninfected patients. In the examination
conducted 4 years previously, the difference between
blood pressures of infected and uninfected patients was
not significant, indicating that the elevation of pressures
SUN levels were determined
in the infected women but, because of the absence of
control values, were not reported previously. These
data are included in the present report. Despite a com-

occurred in the interval.
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parable rise in blood pressure, subjects with proteinuria
had elevated SUN values, whereas subjects with urinary
infections did not. These data suggest the presence of a
renal lesion associated with proteinuria which decreases
glomerular filtration rate. If a renal lesion is present in
women with urinary infections, it does not appreciably
alter this renal function.

SUMMARY

A study of the epidemiology of proteinuria was conducted
on about 5000 persons comprising a portion of the clinical
sample under study at the Atomic Bomb Casualty
Commission. In addition, data from previous examinations
of similar samples were analyzed. Proteinuria was more
common in Hiroshima than in Nagasaki. The rates for
men and women did not differ within cities. Age-specific
rates of proteinuria were peculiar, peaking in adolescence
and old age. In the subjects under study proteinuria was
frequently inconstant and usually represented excretion
of less than 1.0 g of protein per day.

Prior exposure to radiation as measured by distance
from the hypocenter was correlated with increased
proteinuria rates in 18-year-old subjects who were in
utero ATB. Subjects exposed after birth did not show
this tendency. It is unsettled whether this is an effect of
in utero irradiation and, if so, whether radiation results in
renal disease by increasing the subject’s susceptibility to
the usual causes of glomerulonephritis or by some more
direct mechanism.

Persons with proteinuria had higher mean blood pressures
and serum urea nitrogen levels than controls and had
other findings indicative of generalized cardiovascular-
Persons with thyroid disease had an
increased risk of proteinuria whereas the converse was

renal disease.

true of those with a history of treatment for peptic ulcer.

Many other factors were tested for a relation to proteinuria,
including family history of renal disease, socioeconomic
status, urinary symptoms, ingestion of medications,
physical findings, hemoglobin levels, height, weight,
ABO blood groups, audiometry, vibrometry, and serum
cholesterol levels. Although urinary symptoms were
more common in persons with proteinuria, the findings
in other areas were not sufficiently different to suggest
meaningful relations.
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