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CLINICAL SURVEY TO DETECT DIABETES MELLITUS - HIROSHIMA
EBKS Y I EAEREBERB OEHBKRE

[NTRODUCTION

Many features of diabetes in Japan are
striking to the Western physician. Among
these are almost complete freedom from
ketosis! and coma, lack of severe athero-
sclerotic complications, relatively few
and the benignity of
diabetic sequelae, namely, renal, retinal,
One might
suspect that good control and resulting
normoglycemia are responsible, however this
is definitely not the case in Hiroshima?
It is the rare patient who is treated in a

juvenile patients,2

and nervous system changes.

fashion familiar to American observers.
Insulin and oral antidiabetic agents, if
given, are usually administered for short
periods, in doses inadequate to maintain
normoglycemia, at'irregular intervals, and
are not monitored by the patient with tests
for glycosuria. However, in spite of this
rather unorthodox approach, rarely does one

see a diabetic in acidosis.

Lack of severe vascular degeneration in
the presence of poor control might serve as
evidence for those who believe these
factors are unrelated. However, the
absence of ketosis in such a therapeutic
situation is most unusual. In searching
for a reasonable solution to this paradox,
current interest focuses on dietary habits,
and indeed the low fat, high carbohydrate
intake of the Japanese may be a significant
factor. 377

Recent clinical and epidemiologic
s tudies in various countries have called
attention to diabetic patients other than
the widely accepted young, underweight,
insulin sensitive individuals and maturity

onset groups. S~ 5
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X yet
comments in the English medical literature

Diabetes is not uncommon in Japan,

are brief.12 References have been made to
the decreased incidence of diabetes during
and shortly after World War 1113 and the
interesting inversion of the usual sex
ratio,14 as well as the low overall death
rate from diabetes. 12 However, comprehen-
sive studies in English of the natural
history of diabetes in Japan are rare, 19

One of the major efforts of the Atomie
Bomb Casualty Commission (ABCC) in Hiro-
shima, a research institution designed to
study the late effects of nuclear irradia-
tion, is a prospective Adult Health Studylﬁ
whieh offers an unusual opportunity for
epidemiologic and clinical investigation
of diabetes.

Another aspect of the ABCC research
program is investigation of the effects of

irradiation on 1life Span.17

Inasmuch.as
impaired carbohydrate tolerance 1s seen
with advaneing age,ls and diabetes 1itself
has been suggested as a metabolie effect of
aging,lg the relationship between diabetes
and exposure to the atomie bomb was

analyzed during this study.

The primary purpose of the current study
is to report the cliniecal and laboratory
data collected from 108 diabetic patients
detected during routine ABCC clinical
examina tions.

MATERIAL AND METHODS

From January 4 through August 31, 1960,
3581 subjects were examined under the ABCC
Adul t Health Study. The age composition of
these individuals is not typlcal of any
general population, but reflects the age
distribution of the ABCC clinic population.
Since the Adult Health Study population
inecludes only survivors of the atomic bomb
plus corresponding controls, matched by age
and sex, no individuals were under 15 years
of age when examined. From Table 1 which
compares the official Hiroshima Prefecture
figure520 with the present study group, it

BIRFIZHEETERES L{d2uns,n ®Y
DEFZXRTCEEARADERBIZ>VWTIESENE
Bltwiw.”? B RktRR@Bhs LU0 20H
SR O REREOW L, ® EkotElic®k s
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BRIFECEOE T2 zowTHBEXhT WL 3 27,
HAIZBISHBEROARE M T 2 RBTRE
Shi-ElZaMRIETEhTHSD. T

MO BEERE LR+ 2 BN TiL
ShEMEEMTHILBODRBEEHREAES
( ABCC)DELHED 1 DL, kAP 5 T
Esh TR ABERE to-T7, 2hid
WRBOEFWN S & UCEBRAEE I LT
MEt52240ThHAB.

ABCCHIEAEHE D E 5> 1 >0 HEZ, #FaiC
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A6, HEREEBERLEOMFBEFZOHMRILSE
VTR & R

ZOMEROELHMIZABCCOERE £ EGME
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TABLE 1

ADULT HEALTH STUDY SUBJECTS EXAMINED JANUARY-AUGUST 1860

AND 1955 CENSUS HIROSHIMA PREFECTURE BY AGE

#£1 MABREFAEZLEECCSEEEREANEECLOHBELEALDD
Flb IR (AL, 19608 1 H—8 H)

‘ ADULT HE#LTH STUDY HIROSHIMA PREFECTURE
vaE i A A IR iy
s NUMBER ¥ 4 NUMBER #i %

__mE 0 0.0 462,135 21.5
10- 191 73 2.0 424,577 19.8
20-29 400 1.2 360, 501 16.8
30-39 1,095 30.6 279,892 13.0
40-49 561 15507 233,956 10.9
50-59 808 22.8 179,708 8.4
60-69 487 13.0 119,717 5.8
70-79 oy g 60,612 3.2
BO+ 18,823 0.9

TOTAL &t 3,581 100.0 2,149, 0441 100.
fFor the Adult Health Study population the youngest age

grouping is 15-14.

BARBEAEADOREEHTFIIERIZIL -

tExcluding 22 age unknown.

FMTHO2ZERMRL.

is clear that the ABCC population .iws
heavily weighted in the older age groups.
Approximately 56 per cent of the present
s tudy population was 40 years of age or
older while only 29 per cent of the
prefectural population was included in this
In addition only 2 per cent of the
elinie population was in the youngest age
group, 15-19,
41 per cent of the population was in the
0-19 age group. Thus, it is obvious that
the population included in this study 1s,
an older population and not

range.

whereas in the prefecture,

on the average,
comparable on an age basis with any general
population.

The Adult Health Study population is
divided into four radiation exposure
groups, Group 1,
the inner proximal with symptoms, includes
individuals who were within 2000 meters of
the hypocenter at the time of the bombing
who developed acute radiation symptoms:
ineludes persons who were within

matched by age and sex.

Group 2,
2000 meters but without acute radiation
symptoms; Group 3, the intrinslec controls,
were between 3000 and 3499 meters of the
hypocenter and are considered to have
received negligible amounts of radiation;

1215—19F Tk 5.
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and Group 4,

the nonexposed,

were not

in the city at the time of the bomhing or
were 10,000 or more meters

hypocenter.

from the
Table 2 shows the distribution

of the screened population included in this

study by age,

sex and exposure.

REELLNEERAD. B4R, RBEET

T, HBETFRNICIWEP - H, LITEBEOH
7 510,000m LLEDE A0 ETHE. £2
ECOMFEIIRH M REOEEH, E0, #Hig

ST A & R

TABLE 2 ADULT HEALTH STUDY SUBJECTS EXAMINED JANUARY-AUGUST 1980
BY AGE, SEX, AND EXPOSURE
2 ZREOHE, R CCHRBEIME (RABERAE, 196001 H—88)
AGE AT BOTH SEXES  H& Al | MALE 9 FEMALE
::ﬁ[H“t;;f" TOTAL [EXPOSURE HBEE | TOTAL|EXPOSURE  BEMREE | TOTAL [EXPOSURE BEMREE
= B at N I &t 1 2 |l@ | 4 it 1 |02 3]s
15-18 73 40 22 z q a3 16 ] 1 7 40 24 13 1 2
20-29 400 |1o9] a7 a4 a8| 120 | as| 1a| 31| sl 279 | 74| 78] s3] se
30-39 1095 |248 |254|305|288| 332 | 74|101|102] 55| 763 |174 153|203 233
40-48 = 561 147 |1585 (146|113 201 50 62 8o 9 ag0 97 93 66 |104
50- _5_9_ 8_?8 184|203 230‘]91 204 1 79 ai 53 514 113|124 (139138
60-69 467 133113 93(128| 230 | so0| s7| sz| 61| 237 | 73] sa| #1] &7
T 0+ 177 | s8| 37| 32| sa| 81 | ao| 21| 12| 18| w6 | 28] 18| 20| 32
15-70+ |3sgl 919|881 |902]a75/4292 |336 (348|369 2392269 |583 533 533|840

Subjects 1n the Adult Heal th Study
usually arrive at ABCC in the post prandial
s tate,
glycosuria can be used to maximum advan-
During the first seven months of the

Benedict's qualltative test for

Then a change in ABCC
labhoratory procedure necessitated use of a
glucose oxidase method (Combistix-Ames) for
the last few weeks of the project. When
the glucose oxidase test was positive,
Benedict's qualitative test also was
performed.

and therefore a screening test for

tage.
s tudy,
glycosuria was used.

When the screening test demonstrated
+s subjects
were scheduled for glucose tolerance tests.
Subjects with +++ and ++++ glycosuria and
those who had been previously diagnosed as

'trace', or ++ glycosuria,

diabetic were given glucose tolerance tests
1f post prandial blood sugar values were
not diagnostic of diabetes.
reporting a history of diabetes mellitus in
the immediate family also were scheduled
for three hour oral glucose tolerance
Pregnant patients and those with

Those patients

tests.

e AR EON R E AT AHERE 0K
RETABCCIZEIE T 5. TE- THERIZN T 55
BEFBRLENIIHVE LA TES. ZOWE
OO T # HOR, Benedict R EMEME & H
Wi, ZO%ABCCHEKMEIN O EG T I OME
@%%@ﬁﬁﬁ@,fw:—ﬁ-i#&?~%ﬁ
( Combistix-Ames ) HZHu X 5%15%4 < % -
+x vy - Y REEORREFIET
EMRELIT & - .

Yo ST IE s

Th - =84 1L, Benedict

BHFEMBEORR RHRE S +, a4+
OWERPEH SN LB BARBRELT 2/
B PR A+ 25 £ O+ O Rf S A 5 U0z LLATEE IR 7

ZHFxhTtoraHIzH LR, B0 OERT
HRm 2T x s B LARRER TR
. TORBERICEHEBEROBE L L%
HILE 3SEMOROMMANKRELZ T
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hyperthyroidism or functioning gastro-
jejunostomies were re-evaluated with
intravenous or repeated oral tolerance
tests at a later date before the diagnostie
decision was made.

Where test results warranted the diag-
nosis of diabetes, subjects were placed
in the study group to receive further
special examinations as will be mentioned
subsequently.

Glucose tolerance tests were performed in
the fasting state and the test meal
consisted of 1.75 grams of glucose per
The glucose was

diluted with water to produce a 40 per cent

kilogram of body weight.
solution. Fasting, one hour, two hour, and
three hour venous blood sugar and qualita-
tive urine sugar values were determined by
the Folin-Malmros mierotechniquegl and
Benedict's qualitative method, respec-
tively. Diabetes was diagnosed when the
fasting blood sugar was 125 mgm per cent or
greater and/or the two hour venous blood
determination was 140 mgm per cent or
Glycosuria and the height of the

curve were not considered diagnostie

greater.

features of the glucose tolerance test, 22

All patients diagnosed as diabetic met
individually with the same physician and
with the necessary aid of an experienced
interpreter, the medical history and
physical examination were carried out.
During the interview particular attention
was paid to dietary habilts. Prior to
fundoscopy 10 per cent ophthalmic neo-
synephrine was instilled in the eyes.

Complete blood count, urinalysis, chest
roentgenogram, 12 lead electrocardiogram,
and total serum cholesterol23 are part of
the routine ABCC Adult Health Study
examination. Further laboratory evaluation
for this investigation of diabetes con-
sisted of the previously mentioned oral
glucose tolerance tests or blood sugar

determinations, serum triglycerides,z4
serum protein electrophoresis,25 clean
26

voided urine culture and colony count,
and radiological examination of the lower
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extremities. All roentgenograms of the
chest and lower extremities were reviewed
for vascular calcifications by a member
of the ABCC Department of Radiology. oy
proteinuria and/or hypertension (140/90 on
three determinations) were present, serum
nonprotein nitrogen, serum creatinine,
15 minute phenosulphthalein exeretion
determinations, and a search for urinary
doubly refractile lipid bodies were
performed. Heart size was expressed as
per cent deviation from ABCC mean values=7
based upon transverse cardiac diameter,
ape, sex, height, and body weight. A
patient was considered overweight if
10 per cent positive deviation from his
standard weight was observed and obese if
20 per cent positive deviation was noted. 28
Additional tests such as bacteriological
studies for tuberculosis and serum iron

content were performed when indicated.

A majority of the patients diagnosed as
diabetic were seen for the detailed
examination within two months of their
initial ABCC visit although a few were seen
after longer irntervals. The results were
explained fully to the patient, and a
followup letter was sent both to the
patient and his private physician with a
report of the findings.
administered at ABCC only in a small number
of selected cases which are described
later.

Therapy was

RESULTS

The results of the detection program are
0f the 3581
subjects examined, 52 had previously been

summarized in Table 3.

diagnosed as having diabetes. Upon routine
analysis of the remaining 3529 individuals
who had no previous history of diabetes,
194 were detected with glycosuria. Approx-
imately one-eighth (25) of the glycosuric
patients refused further diagnostic tests.
0Of these patients 19 had trace glycosuria
only, and the remaining 6 had + glyco-
suria. One patient among these six was
pregnant, and another had a functioning
gas tro-Jejunos tomy.

SME (3 [ROBIEIZ ST 1407908 F) #51
HOENSHBAEITE, MBEEEAERAEER, Ml
sLTF=y, 15572 N7 ¥ L4 BRI
EMEB LI UROBEREI) R4 PRI T 28R
RIT R o2 L0 K E S 30 EHEE, R M
SRBPLIUHREICESCABCCOEHEY 2560
REOEA*EDETED L. HEEKEA 510
%OEDREN RSN 2 HAIXBEITHRERK &
FErioh, W%0E0REORED SN EILE
WeHhhank.?® LELEBEE, BZIINTS
HMEFNRES FUMESREABNED XS 2B
MREZIT 4 - 72,

PERB E v I B 2RI REHOHE, W
PH2AADRNCHEM L IBEEZI . 2L
DEOLOIERAMEE L -BRIIREE Z T /2.
BREIBEBCITHICHHAL, MRMEZT LHIIE
WEBEOBREELERZSE L ZOH Y DU OERIC
AL, BB LEOBIENAER I L
TABCCLBWVTIHELITTE - 2.
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9% IZEMEEROBR:BDH AT 2 v H,
BOD6HiE, MK+ ThoKh, 2 H6HDF
lBIEEPTHY, &5 1 BIEBEESZEBY
Hiff R =TT W



TABLE 3

ADULT HEALTH STUDY SUBJECTS EXAMINED JANUARY-AUGUST 1880 AND RESULT OF

DIABETES DETECTION PROGRAM BY MONTH

#£3 MEBEMMEORNEE (RAREHEZE, 1960 F1 H—8RH)
| DIABETES
woNTi oF| TotaL FE IR 75 |cnsas DETEGTED CASES T ThL
EXAM SUBJECTS ND PRE‘{ID_US HISTORY WITH FAMILY HISTORY|BY DIAGNODSTIC PREVIOUSLY DIABETIC CASES
i BEERED L E EHRIIRBOHDE TESTS DIAGNOSED
-~ POSITIVE | POSITIVE
2R |92 285 siycosunia|0 ACNOSTIC|SUBJECTS| DIAGNOSTIC BRFET T R | T e
gl TESTS BRELLE |LBEEALG o
HEIR 0 BrEE IR P Dlrmiic R
: & o 717 fof Pt | W d -l
| A B A+B c A+p+e
JAHUARY
1A 458 28 7 10 0 1 8 13
EEBRUARY)  »qy 29 5 5 0 5 1 16
21
MARCH
1
3 H 45 32 1 8 1 8 B 14
APRIL
i 2]
4 428 2 B 0 8 6 12
MAY
i
5 439 4 9 3 0 g 5 14
JUNE
1 2 12
6 H 485 a a 3 5 3 8
JuLY
7H 422 20 g B 0 9 6 15
AUGUST - "
8 A 474 13 6 B 1 7 9 16
TOTAL 3 | a3ssl 194 51t 62 5 56 52 108
5.50 % 30.2 % 1.86% 12.8 % 76.9 % 1,45 % 3.02 %
pased on H® 3529 169 tests |332s 39 tests 208 tests
subjects W8 |subjects BEEE R B
ol # 17l ¥

fexcluding five borderline cases.

HEREARS TEMESHEEL,

Two pregnant women with + glycosuria
had normal oral glucose tolerance tests,
Two patients with hyperthyroidism had
+ glycosuria but had normal glucose
tolerance tests. Two patients with
gastro-jejunostomies and glycosuria had
normal glucose tolerance, but one patient
with a total gastrectomy had a definitely
abnormal tolerance curve and was included
in the diabetic group. One man with
++ glycosuria had a twenty year history
of sugar in the urine, but the glucose
tolerance test revealed a normal blood
sugar response. He was diagnosed as having

renal glycosuria.

Of the 169 glycosuric patients who
received further diagnostic tests, 51 were

diagnosed as diabetic by the previously

WR+0280ERBoFOMNBAFREILLE
HTho7m. FIRIBERETED 2 £ 0B & ZHIK
+Tho R, BAFREIEE L. H,
ZERAREEUERED S % 2860 8F0MEAT
BREIEETH- 17, 250K E2ZHL14
BEHFE  EEEAFHERA R L, WRHEFIZAN
F2. RO B 121320880 A 5 Reh ofl AR
HhERT WA, BMAMBREORER MEEIZLER
Thotl. ZOBRFIIEHMERIRTH S LB
.

WELZHMEL R 2 1698 ORBIRKE#H
H, SIEBHIE ORI & - THIRBLZE s N



mentioned criteria. Five patients with two
hour blood sugar values between 130-140 mgm
per cent® were diagnosed as prediabetes.
Of interest is that all five of these
patients were under 40 years old, all had
glycosuria and one hour blood sugar values
of 190 mgm per cent or greater, and two of
the five have a diabetic parent. Evidence
s trongly suggests that these five persons

will develop diabetes.2?

Of the remaining 3325 subjects who
neither were previously known diabeties nor
had a positive glycosuria test, 62 indi-
cated that one or more members of their
immediate families had diabetes. Thirty-
nine of these patients consented to glucose
tolerance tests, and five were found to
have diabetes. Of particular note was the
presence of retinal capillary micro-
aneurysms in one member of this group. Two
patients were obese, and another was
overwelght. 1In spite of the large nuqher
of refusals, it is felt that these patients
represent a fruitful area for diabetes
detection as evidenced by the nearly 13 per
cent diagnosis rate. Although the numbers
are small, the data are in agreement with
the general observation that diabetes is
more prevalent in relatives of diabetic
patients than in the general population.30

More than one-half of the patients
with diabetes in this report were not
known to have diabetes prior to the present
survey. If the five patients diagnosed
as a result of having diabetic relatives
are subtracted, just short of 50 per
cent were detected because of a routine
urinalysis.
expected if blood sugar determination
had been part of the routine screening
procedure-gl

A large percentage would be

The prevalence rate of diabetes in the
3581 persons tested was 3.02 per cent (108
patients). The higher rates observed in
this survey as compared to the Oxford,

32

Massachusetts Study can be explained

partially by the older age of the screened
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population as mentioned previously. Age
specific rates of the ABCC diabetic group
are given in Table 4. National Japanese
age specific data are unavallable for
comparison.
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TABLE 4 ADULT HEALTH STUDY SUBJECTS EXAMINED JANUARY-AUGUST 1960,
AGE SPECIFIC RATE OF DIABETES PER 1000 PERSONS

#4 1000A K+ 2 FERTMEIRF A BT (RABREAL, 1960621 3 —8H)

AGE AT EXAMINATIONT[SUBJECTS EXAMINED|DIABETIC SUBJECTS|RATE PER 100D
L BRI I Ry EEEM IR A B 1000 Az 4§54 71 3
20-29 400 1 2.8
30-39 1095 7 B.4
40-49 56 1 15 28. 5
50- 59 608 43 53.2
BD-59 467 289 62.1
70+ 177 12 7.8

TSub]ects aged 15-189 are eliminated from this and subsequent tables

bhecause diabetes was not detected

this age group.
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RADIATION EFFECT

Morphological abnormalities in the Islets
of Langerhans have not been demonstrated in
early patient fatalities from the atomic
bomb. 33 That diabetes is related to aging
and the latter may be related to lonizing
radiation has been postulated.

The 108 diabetic patients in this study
are represented in Table 5 by age, sex, and
exposure. Although a trend with exposure
seems apparent in the females the differ-
ences are not significant. In the males no
relationship is observed with exposure.
However, Group 4 superficially appears
lower but this can be explained by the
smaller population base for the Group 4
It has been demonstrated!® that
Group 4 may not be a representative control

males.

group due to numerous atypical characteris-
tics, and in many analyses Group 4 data
should be cautiously interpreted. Inclu-
sion of Group 4 in thils analysis did not
result in the demonstration of a signifi-

cant exposure difference for either sex.
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TABLE 5 ADULT HEALTH STUDY JANUARY-AUGUST 1880,

DIABETIC SUBJECTS

BY AGE AT EXAMINATION, SEX, AND EXPOSURE

£5 MIRBEEODERER, (EIEUCHEBHEISA (R ARERE, 196001 H—8H)
AGE AT | BOTH SEXES B# G | MALE 5 FEMALE %
EXAMINATION| roraL [ExposuRE #/E8 | TOTAL [EXPOSURE HHKBE | TOTAL |EXPOSURE #IREF
REREE ) N Tlalale| X [1lels | ]| ® i
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Table 6 gives the distribution of
diabetes patients by age at onset in
It is interesting to
note that only five patients had histories

relation to exposure.

of diabetes prior to the radiation expo-
sure. All five were males and in .the
proximal exposed groups; three in Group 1,
and two in Group 2. Thus, the cases of
diabetes whieh had their inception after
1945 and whiech might concelvably be radia-
tion related were but fourteen in Group 1,
seventeen 1n Group 2 and seventeen in
Group 3. All eleven cases in Group 4 had
onset after 1945.

TABLE B

ADULT HEALTH STUDY JANUARY-AUGUST 1880,
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DIABETIC SUBJECTS

BY AGE AT ONSET, SEX, AND EXPOSURE

£ 6  PERBAEOEFEIEEE, EIE U BRI S (AR, 1960 1 H—8R)
MALE 53 FEMALE 4

AGE AT ONSET EXPOSURE GBROUP TOTAL EXPOSURE GROUP TOTAL

TEH7 IS O i L R it * et at %
1 2 3 4 1 2 3 4
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Nevertheless, it must be emphasized that
the numbers are small and the possibility
of a radiation effect can not be dismissed
on these data alone, especially with the
trend suggested by the data for females.

SEX, WEIGHT, AND AGE

Japan appears to be one of the few
countries in the world where diabetes is
more prevalent in males than females, 115 14
An answer for this is not easily found. In
Ceylon8 and in certain ethniec groups in
Israeld4 a similar sex ratio ocecurs, and it
is of more than passing interest that the
diet of these people is similar to the
Japanese diet - namely high carbohydrate
and Jow fat. In the present study 64 males
and 44 females comprised the diabetic
members screened from a study population
which was nearly two-thirds famale. 16 one
explanation offered is3% that in countries
where the men lead a more leisurely life,
and eat more food, this more sedentary
existence favors development of diabetes.
This might appear to indicate that obesity
would be more common in a group of male
diabetics. However, experience in this
study did not support that theory. In the
current survey overweight and obesity were
slightly more common in females. Approxi-
mately 20 per cent of males and 15 per cent
An additional
20 per cent of males and 30 per cent of

of females were overweight.*

females were obese.* Thus, roughly 40 per
cent of males and 45 per cent of females
were observed to have a deviation at least
10 per cent above the standard weights for
the study population. These figures are
less than that usually reported in patients
with diabetes3? in the United States. 1In a
report from Ceylan8 only 20 per cent of
diabetic subjects were overweight. Another
interesting point is that the Japanese gain
very little weight during their adult
years,36 and no significant sex differences
are noted, 39 Therefore, 1f obesity is to
he incriminated, the numbers of male and
female diabetic patients should not differ
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appreciably. as shown in Figure 1
the distribution of diabetes at age of
onset 1s similar to most other countries
except males outnumber females. A similar
age and sex distribution was observed for
the diabetic patients at the time of
examination.

Also,
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FIGURE 1 ADULT HEALTH STUDY JANUARY-AUGUST 1960, PERCENTAGE OF DIABETIC SUBJECTS,
BY AGE AT ONSET AND SEX
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FAMILY HISTORY

In this study, 23 per cent of the 108
diabetic patients claimed at least one
diabetic relative in the immediate family
in contrast with 1.72 per cent in the
nondiabetie portion of this population.
These findings are consistent with the
expected hereditary trend suggested by
White and Joslin. 30

SYMPTOMS

The presenting symptoms of the diabetic
group were similar to those reported in
The famales had
multiple complaints more frequently than
the males. Of the males 44 per cent had no
symptoms, and the others complained chiefly

most large series.
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of polyuria, polydipsia, and weight loss.
Two men had diabetes detected after
complaining of furunculosis. One man was
being treated for liver disease when
symptomatiec diabetes developed. When he
was seen at ABCC a few years later,
hepatomegaly, abnormal liver function, and
a serum iron concentration of 260 meg per
cent with nearly complete saturation of the
iron binding protein were found. A
diagnosis of hemachromatosis was made
although biopsy specimens for confirmation
were unavailable. Only 23 per cent of the
female patients had no symptoms when
diabetes was diagnosed. The symptomatic
group had complaints similar to the males,
and in addition nearly one-third had
pruritus vulvae. Other symptoms and
signs in each group were paresthesias
of the lower extremities,
weight gain, increased appetite, and easy
fatigability. None of the 108 patients

demons trated diabetic coma. . -

blurred vision,

Each patient interviewed was asked
specific gquestions about his diet. 1In all
cases the diet was considered typically
Japanese.
hydrate,

The average amounts of carbo-
protein, and fat consumed daily
during 1955 throughout Japan were 411
grams, 70 grams, and 20 grams, respective-
1y.37 The bulk of the Japanese fat intake
is of the plant variety, whereas in the
United States where the daily fat content
is about 100 grams, animals serve as the
chief source. 38

TREATMENT AND CONTROL

It is difficult to evaluate control since
treatment and follow up of diabetic
patients in Hiroshima is inadequate. In
this study only one patient was adequately
controlled on insulin. Nearly two-thirds
of the patients never had received anti-
diabetic therapy. Those receiving therapy
were taking insulin, tolbutamide, or a
combination of both. The schedule of
administration was irregular and rarely in
sufficient dosage to control the symptoms
of diabetes. Patlents were not aware of

hypoglycemiec reactions, or the amount of

13
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insulin or tolbutamide being taken, and
only a few had been instructed in the self
Criteria for
good control in this study were,
symptoms of glycosuria and a fasting blood
sugar of less than 200 mgm per cent or less
than ++ fasting glycosuria. All patients
irrespective of duration of disease were

administration of insulin.

no

classified by these criteria. Ketonuria
was not ineluded in the crude criteria
since it was not observed in any of the
patients. Approximately 30 per cent of the
males and 60 per cent of the females showed
The lack of ketonuria
deserves special emphasis. Only 100 cases
of diabetlie coma were reported in Japan

between 1915 and 1957.1 Ketonuria is rarely
39

poor control.

reported from Japanese diabetiec centers.
Experiences of two patients hospitalized
at ABCC will be mentioned to illustrate
this point. A 59 year old female had been
diabetic for at least ten years and had
signs and symptoms of uncontrolled glyco-
suria, peripheral neuropathy, and retino-
Doubly refractile lipid bodies were
but she had neither
edema nor hypertension,
proteinuria was demonstrated.

pathy.
found in the urine,
and only 'trace'
Renal
Quantitative
urine sugars were greater than 200 grams

function tests were normal.

per day, and post prandial hyperglycemia of
over 400 mgm per cent was noted freguently.
Despite this,
The other was a 56 year old alcoholic
male with active pulmonary tuberculosis who

ketonuria was not observed.

was 53 when dilabetes first was diagnosed.
Prior to therapy at ABCC his 24 hour urine
sugar output totalled more than 500 grams
on a few occasions although the average was
between 200 and 300 grams. The glycosuria
was extremely difficult to control with 75-
100 unit daily doses of isophane insulin,
but ketonuria was conspicuously absent.

DURATION

The duration of a patient's disease was
determined from the time of diagnosis or
from the onset of typical symptoms.
Because a large percentage of the patients
had diabetes diagnosed initially in this

s tudy, duration of less than one year was
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recorded quite frequently
Distribution by duration of disease is less
s kewed for females than for males.
patients had histories of diabetes for more
than 15 years,

(Table 7).

Four

and all were males.

TABLE 7

Wadska i (R7) . BRBHIZL 25K
3, BIELD S XEIZERI DLV, 4 Z0RE
ISHELL LoMRFEREEE L THD, T XTHBE
Th - .

ADULT HEALTH STUDY JANUARY-AUGUST 1960, DIABETIC SUBJECTS

BY DURATION OF DISEASE, AGE AT EXAMINATION, AND SEX

#T BEBRBBOZDRER, ©HECICRBIMBER (RARERE, 1960061 A—-8H)
AGE AT ;
SEX [EXAMINATION DURATION IN YEARS  fEA5H300 SUBTOTAL |UNKNOWN | TOTAL
HERl | REHFEMS | o1 0] 1.0-4.9 | 5.0-9.9 [10.0-14.9]15 04| DA | i
20-29 - - 3 5 B : e s
30-38 2 1 . 8 2 3 - 3
40-49 3 i 1 - m 10 1 1
MALE 50- 59 14 B - 22 : 22
% §0-59 10 6 - - 4 20 1 21
70-79 2 3 - » i 5 g g
g0+ 1 Il * - - ¥ - 1
TOTAL & 32 24 1 5 52 2 G4
20-29 e 1 ‘ = 1 - 1
30-39 2 - 1 1 - 4 - 4
40-49 2 2 : { . 5 5
FEMALE 50- 59 7 8 5 3 - 21 i 21
% B0-89 3 3 S - - 8 8
70-79 2 2 i % . 4 4
go+ 1 2 = 3 z 1 = i
TOTAL &f 17 14 8 5 - 44 - 44

It is not possible to accurately corre-
late control with the incidence of late
manifestations because of the short
duration of the study. In the well
controlled group in whieh twice as many
males appeared as females, 8.1 per cent had
Approxi-
mately equal proportions of the two sexes

signs of diabetic retinopathy.
comprised this group. In the poorly
controlled series in which females slightly
retinopathy was
demonstrated in 20 per cent. However, the
sex incidence was remarkable in that 25 per
cent of the females and only 12 per cent of
the males had the typical lesions.

outnumbered the males,

Similar findings were observed in the
patients with neuropathy. Approximately
13 per cent of well controlled patients had
with the greater percentage
One-fourth of the poorly

neuropathy,
among the males.
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controlled group had neuropathy, but it was
found three times more freguently in the
females than the males. Only four patients
with neuropathy had characteristic symptoms
All four patients
were in the poorly controlled group.
Eight patients, five of them female,
had both neuropathy and retinopathy. All
patients except one were in the poorly

and these were mild.

controlled group.

The relationship between duration of
diabetes and prevalence of late manifesta-
tions suggests that the longer the duration
of diabetes, the greater frequency of late
manifestations (Table B). The numbers are
too small to be statistically significant
although a trend is present. It is well
that this relationship does

known, however,

OCcCcur. 40
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TABLE 8 ADULT HEALTH STUDY"JANUARY-AUGUST 1960, DIABETIC SUBJECTS
BY DURATION OF DISEASE AND PRESENCE OF LATE MANIFESTATIONS

#8 HRBEAHEO BB CIBRBEERBIEN (R AEFEHEE, 196021 H—8H)
CATEGORY DURATION IN YEARS MR ()

s <10 1.0-4.9 | 5.0-9.8 [10.0-14.89 15+

TOTAL DIABETIC SUBIECTS
wRmaE e *f i i %
RETINOPATHY #EREES 6. 1% 13,2% 22.2% 40% 20%
NEURODPATHY MERA 14. 3% 21, 1% 11.1% 40% 20%
BOTH b AR B O A B 0 10.68% 11, 1% 40% 20%
Excluding 2 cases with unknown duration.
BATEEA O 2 Il % B <.
LATE MANIFESTATIONS B SR

Diabetiec triopathy40

two females and probably in one male.

was present in

However, single manifestations were common.
Diabetic retinopathy was diagnosed in
13 per cent of the 100 patients examined
with the aid of a mydriatic. Only three
patients had visual symptoms, however, and
all three were those patients mentioned
with triopathy. One middle-aged man had
early retinitis proliferans, and two
other patients had symptomatic vitreal
hemorrhages. Retinopathy was twice as
frequent in the female patients.
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Neuropathy was diagnosed when bhoth
achilles tendon reflexes were absent, and
this was found in 19 per cent of the
Again, it was slightly more
prevalent in females, but not signifi-
The mildness of the neuropathy was

patients.

cantly.
noteworthy since only one male and three
females had symptoms. Five females and

three males had both retinopathy and

neuropa thy.

To diagnose nephropathy unequivocally
without the aid of a renal biopsy is
difficult especially when the typical

To do this on purely
41

syndrome is lacking.
clinical evidence is not accurate, and a
significant number will be left undiag-
nosed. only two
patients had unequivocal elinical evidence
of diabetic nephropathy. Both had doubly
refractile lipid bodies in the urine, but
only one had greater than 'trace' protein-

In the present series,

uria. The female with significant protein-
uria (2 grams in 24 hours) also had miild
hypertension, but no edema. The other
patient was normotensive, had no edema, but
doubly refractile bodies were demonstrated
She had
retinopathy and neuropathy also. A third
patient had a history of acute nephritis 20
years before examination, and proteinuria

on two successive occasions.

had been demonstrated regularly since the
onset of his illness. He had been hyper-
tensive for eight years and had edema,
retinopathy, and neuropa thy. with
the history of acute nephritis, 1t was
difficult to state categorically that he
had diabetic nephropathy. Of particular

interest is that he had hemachromatosis as

However,

mentioned earlier. He was one of two
patients in the entire group with labora-
tory evidence of azotemia,

A higher incidence of clinical nephro-
pathy has been reported from a diabetic
clinic in Japan,15 but not from a program
for the detection of disease in a general
population. The problem of deciding whiech
diabetic patients with proteinuria had true
diabe tic nephropathy and not proteinuria
secondary to nephrosclerosis, hypertension,
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or other causes was diffiecult to resolve.
Of the diabetics 28 (25.9 per cent) had
proteinuria and in this group females were
more numerous. Because of experience with
four such patients
were included in the group.42 Only one-
tenth of the 3581 patients inecluded
in this study had proteinuria. It is
possible this difference could be attribut-
able to the older age of the diabetic
group, especlally since two-thirds of the
proteinuric patients had + or less protein-
43 galf of the diabetics with
proteinuria were hypertensive. Patients
with greater than + proteinuria totalled

' trace' proteinuria,

uria.

ten and again a slight proponderance of
females was noted. A few were hyperten-
sive, Only one of this proteinuric group
was azotemie,

year old male,

vascular disease and had a history of acute

a severely hypertensive 73

who had diffuse cerebral
nephritis 35 years earlier. Proteinuria
was detected two years prior to onset.of
diabetic symptoms, so it is doub tful
although not impossible44 that nephropa thy
was of the diabetic type.

CARDIOYASCULAR DISEASE

Hypertension was definitely more common
in the diabetic group when adjusted for age
than the general study population. 1In this
study 41 per cent of the diabetic patients
were hypertensive as compared to 16 per
cent of the ABCC clinic population.43 No
differences in prevalence were noted by
sex. Only one patient was thought to bhe
hypertensive because of diabetic glomerulo-
sclerosis.
three patients - all hypertensive males -
with enlarged hearts indicating 10 per cent
or greater deviation from the ABCC standard
heart size mean values.

Heart size data revealed only

None of the diabetic group had clinical
or electrocardiographic evidence of
myocardial infarction. This is certainly
contrary to Western experiences with
diabetes,45 but it is in keeping with the
natural history of coronary artery disease
in Japan.6 More than one-half of the
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electrocardiograms were completely
normal. Eleven patients - ten of whom
had left ventricular
and nine patients had non-
Other
minor changes noted were of little clinical
significance.

hypertensive -
hypertrophy,
specifiec T-wave abnormalities.

0f equal 1importance to the lack of
ocelusive coronary artery disease was
the infrequency of peripheral vascular
disease. Absence of peripheral pulses was
observed in one patient, but no symptoms
of claudication were noted. Radiological
examinations of the lower extremities were
and not one
The one
patient with absent pulses had normal leg
vessels according to the radiological
examination,

performed for 78 patients,
revealed vascular calcifications.

In contrast, evidence of arteriosclerosis
This

has been the experience of other investiga-
43

of great vessels was not uncommon.

and 1t is about as common
States. Aortie calcifica-
usually in the arch, were noted in
28 per cent of all diabetic patients. Only
one patient was noted to have calcification
in the descending aorta.

tors in Japan,
as in United
tions,

CATARACTS

It has been appreciated that senile
cataracts appear more frequently 1in
diabetiecs than nondiabetics.46 A cataract
peculiar to this disease develops, occa-
sionally with rapidity, in younger
patients with uncontrolled diahetes.47
No cataracts of this type were observed
in this study. One-fourth of the diabetic
patients had senile cataract formation
as compared to only one twenty-fifth
of the Adult Health Study population
seen at ABCC. part of this
sizeable difference may be due to age
disparity between the two study groups.

However,

Again a female predominance was noted since
nearly one-half (43 per cent) had cataracts
in contrast to one-eighth of the males
(12.5 per cent) in the study.
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URINARY TRACT INFECTIONS

Although infections of the urinary tract
have been thought to be common in diabetic
patients, recent data have shown that the
frequency of these infections may have been
exaggerated.489 49 ) recent population
study at ABCC on bacteriuria®® showed that
in both males and females bacteriuria was
related to aging but unrelated to hyper-
tension. These data revealed that 3.2 per
cent of 944 persons examined by ABCC had
30 yhnile 4.8 per cent of the
105 diabetlic patients tested in the current
s tudy had bacteriuria with colony counts
greater than 10,000 per cu mm. The five
subjects involved were females, and all
organisms recovered were gram negative
rods.
small,
concept of a greater incidence of urinary
tract infections in diabetic patients than
in the general population. -

bacteriuria,

Al though the numbers involved are
the results do not support the

TUBERCULOSIS

In a recent review Boucot?! stated that
the prevalence of ec¢linically active
pulmonary tuberculosis among diabeties in
the United States ranges between 2 and
3 per cent.
prevalent than in the United States and
represents a more serious public health
problem. At ABCC a current survey of
pulmonary tuberculosis has revealed a
prevalence rate of 11 per cent. About
2 per cent of these tuberculosis patients
had diabetes. 73

In Japan tuberculosis is more
52

In the diabetic group eight patients had
radiologically and/or bacteriologically
proven active pulmonary tuberculosis.
Another four patients had roentgenograms
interpreted as o0ld healed pulmonary
tuberculosis, and one patient had recently
had a thoracotomy for pulmonary tubercu-
losis. Thus, 12 per cent of the diabetic
patients in this study had pulmonary
tuberculosis. Inasmuch as this figure is
similar to the prevalence rate of tuber-
culosis in the ABCC study population, this
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finding does not support the usually held
belief that tuberculosis is more common in
diabetics.

SERUM PROTEIN ELECTROPHORESIS

Numerous reports on serum protein
electrophoretic patterns 1n diabetic
patients have appeare654’55 and aberrations
in the a-2, B-globulin, and albumin
fractions are not infrequent. General
agreement does not exist concerning the
relationship between duration, late
manlfestations, and the electrophoretie
The results of serum protein
eleectrophoresis were recorded for 100
diabetic subjects (Table 9). Control data
were derived from results on 667 healthy
adul ts seen in the ABCC clinic, a portion
of a larger series to be publlshed-25

pattern,
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TABLE 9 ADULT HEALTH STUDY JANUARY-AUGUST 1960, SERUM ELECTROPHORETIC YALUES FOR NORMAL
AND DIABETIC SUBJECTS BY SEX

#9 HRELAZFCEIERZOERNMEEAKEE (RABERLE, 1960818 —8H)
| TYPE OF SUBJECT ZZEMH
SERUM ELECTROPHORETIC VALUE HEALTHY ADULT| OIABETIC |DIABETIC WITH RETINOPATHY

i A Bl i fHE B e A B B R MR A s 2 RRE RS
WALE | FEMALE | MALE | FEMALE MALE FEMALE

7 5 i H k'

NUMBER OF SUBJECTS #f&H O 218 451 58 41 5 8
TOTAL PROTEIN MEAN Fiy | 7.17| 7.33 7.00 6.95 6.87 6.93
EHRR sp mlsfE| (18| 1.14| 0.87 0.83 0. 48 0. 55
ALBUMIN ABSOLUTE VALUE gm% MEAN “Fiy | 4.78| 4.78| 4.45 4.23 4.32 4.19
ThT 3y AR i sp puEfAzE| 1.04| o0.98| o0.49] 0,44 0. 29 0.38
RELATIYE YALUE % MEAN 35 | 66.01| B4.42| 63.64| 60,83 62.82 80. 56

F i sD #EHEEaE| 10,88 9.74 4.48 4,15 2,45 3.38

a-7 ABSOLUTE VALUE gm% MEAN “fij 0.47 0.47 0. 47 0. 50 0. 53 0. 51
HE X E so meEz| o0.28| o0.22| o0.08] 0.1 0.03 0. 11

RELATIVE VALUE % MEAN 5 | 6.53| 6.37| 6.69| 7.18 7.78 7.45

RS SD mMEfE%| 8.20| 2.74| 1.21] 1.38 0.55 1.85

8 ABSOLUTE VALUE gm% MEAN iy | 0.82| 0.85| 0.72/ 0.78 0. 74 0.78
M5 B so fm#sfEaz| o0.22| o0.24| o0.13] o0.18 0.10 0. 11

RELATIYE VALUE % MEAN Fiy B. 57 8.81 10,20 10.88 10,60 11,34

FHAT SD ##afE2:| 2.70| 3.32| 1.80| 2.02| 1.22 1. 54

Y ABSOLUTE VALUE gm% MEAN 8 | 1.12| 1.26| 1.18| 1.28 .10 1.23
HEAHE so mueE=| o0.52] o0.s2| o0.31] o0.24 0.18 0.22

RELATIYE VALUE 5 MEAN Ti 15,594 17.07 | 16.78| 18.38 15,98 17.68

fH e fil sD @EMEEz| 7.66| 7.32| 3.51| 2.79 1,33 2.27
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The amounts of total protein and serum
albumin were decreased in females with
diabe tes, whereas in male diabetic patients
serum albumin was decreased, and S-globulin
was increased. Percentage values for the
globulin constituents revealed elevated 8
levels for diabetic men and women. All
these differences were highly significant
(P<.01) except the total protein and the
percentage of albumin change in women which
were significant (P<. 05). It is of note
that an abnormality of the a-2 was not
found sinece this is frequently reported.
Other workers®® have observed similar g-
globulin changes in uncomplicated diabetes.

Electrophoretic patterns of patients
with retinopathy were not significantly
different from the entire diabetic group.

SERUM LIPIDS

It generally 1s believed that lipid
levels in controlled diabetes are not
different from normal levels except in some
patients with advanced late manifestations
of the disease.2? Serum cholesterol
levels are lower in Japanese than in
Americans.4 Switzer determined the mean of
ABCC male patients to be 145 mgm per cent
which varied little with advancing age.43
Females in his study -had slightly higher
cholesterol levels in later years and
reached a mean of 172 mgm per cent by the
seventh decade.

Total serum cholesterol determined in 107
diabetic patients in the present study
revealed levels significantly higher than
for the general population. The mean
values for the dlabetic patients were
181.86 mgm per cent + 48.3 1in males and
217.53 mgm per cent * 43.3 in females.
Cholesterol levels greater than two
standard deviations above the mean for the
general ABCC population43 were seen in 20
per centof the males and 32 per cent of the
females.
levels in diabetic patients were signifi-
cantly higher than nondiabetic patients,
they were certainly not elevated by Western
standards.4

Although the serum choles terol

An inereased number of
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atherosclerotic complications was not
observed in this diabetie group which is in
accord with the observation that only
levels of serum cholesterol greater than
260 mgm per cent impart a greater risk of
ischemic heart disease.

Recent interest has been expressed in
serum triglycerides as a more sensitive
indicator of uncontrolled diabetes. 27
Neutral fat values were determined in 100
diabetic patients, and they were not
significantly different from normal values
for healthy adult Japanese.43
values were the same in males and females
with diabetes. Since none of the diabetics
were ketotie, these findings are in
agreement with those of Albrink and Man. 7
The values in patients with retinopathy
were not significantly different from the
other diabetic patients.

The mean

DISCUSSION

Diabetes is not infrequent in the
Japanese, and although the ABCC population
1s not a typical sample of the general
Japanese population, the current report
furnishes a rough gauge of prevalence. The
prevalence rate of 3.02 per cent found in
this study 1s comparable to diabetes
surveys in Western countries when the
population differences are considered. 32
Also, this probably is a conservative
estimate since blood sugar tests were not
used in screening.31 Data on diabetes
patients under age 15 could not be col-
lected because the Adult Health Study does
not include this age group. However, other
observers have noted that in Japan this is
a very small group when compared with other
Of course a survey in Japan
Oxford,
fur ther
na tural

general

countries.
simlilar to that conducted 1in
M&ssachusettsag’ 32, 46 you1d
clarify the epidemiology and
history of the disease in the
population.

The low death rate for patients with
diabetes58 in Japan is not a reliable
indicator of the disease prevalence since
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some of the causes of deaths 1n diabetic

individuals - myocardial infarction
and coma - are so infrequent in Japan.
Diabe tic nephropathy often is not diagnosed
clinically,41 and this, too, may contribute
to the low recorded death rate.

Certain epidemiologic and elinical
features warrant emphasis. Japan 1is
one of the few countries where diabetes
apparently is more frequent in males
Pyke has reported that

the usual excess of diabetic females
59

than in females.

may be due to their inereased parity.
The average number of children born
to each female in the present series
was 3.7. The percentages of women in
each parity group compared favorably
with Pyke's data on diabetic females,
but because parity data is unavailable
for the Japanese population, such a
correlation is unsound. If natigmral
parity data were recorded in Japan, they
would have to be carefully scrutinized
since induced abortion is a common and
legalized practice. However it is the
impression that the national parity rate
does not exceed the figure mentioned
previously for diabetic females. If this
is the case, parity differences would
not explain the observed preponderance
of diabetes in Japanese males.

De Zoysa has described diabetes in
Ceylon,8 and it is quite similar to the
Japanese varlety including the male
preponderance.
lack of ketosis and atherosclerotie
manifestations is due to the low fat - high
carbohydrate diet of the Ceylonese,
Recent reports are in accord with his
thoughts on atherosclerosis,38 but evidence
is lacking that this diet, per se, prevents
ketosls. It is well known that a high
carbohydrate intake will increase the
patient's sensitivity to both endogenous
and injected insulin.80» 61 g14nical
studies have revealed that a high carbo-
hydrate diet will decrease the insulin
requiremEnt.a Recent experimental data
have described the role of excess carbo-

De Zoysa suggests that the
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hydrate in the essential and beneficial
relationship of the hexose menophosphate
shunt to normal 1ipid metabolism.®2 Mirsky
has shown that excessive amounts of
carbohydrate do not provoke diabetic

coma. 63

However, until proper fat toler-
ance studies are performed in an attempt
to provoke ketosis in diabetic patients
whose regular diet is high in carbohydrate
and low in fat, the riddle of 'nonketotic'
diabetiec Japanese and Ceylonese will
It is an answer worth
finding since it may be helpful to those

diabetic patients who do develop ketosis.

remain unsolved.

Recent epidemiologic studies in Africa
and the West Indies have delineated
diabetlic syndromes apart from the two
Hugh-Jones1? called
attention to the 'J' group of diabetics in
Jamaica who were young, underweight,
yet who did not develop

-

usually accepted.

insulin resistant,
ketosis upon withdrawal of insulin.

Cosnett? described the types of diabetes
seen in Natal Indians. The absence of
juvenile cases, lack of ketosis, and
relative freedom from obesity in older
He described a
group of 20-40 year old females who
resembled the maturity onset diabetic

patients were striking.

patients except for the age difference.
From the same center Campbell and McNei1164
showed that 1n spite of a similar high
carbohydrate-low fat diet, Zulus and
Indians in Natal were different in respect
to diabetes. Although the prevalence
rate is low in the Zulus, diabetic ketosis
not infrequently is seen; in
Natal Indians diabetes is quite common,
but ketosis is virtually absent in spite
of moderate insulin resistance. In
neighboring Basutoland, diabetes 1is

and these people consume a high
65

however,

rare,
carbohydrate diet. In Iceland where
the diet contains large amounts of fat
and relatively little carbohydrate,
diabetes 1is uncommon.66 On the other
hand, in Israel, certain Yemenite settlers
who have retained their high carbohydrate-

low fat diet have a lower prevalence
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of diabetes than their brethren who
have adopted European fare.%7 That
there is poor correlation between diet
and the incidence and types of diabetes
is obvious from this discussion.

In the present study atherosclerotic
complications of diabetes clinically were
nonexistent. In reports from diabetic
clinies in Japan, these complications
are seen more frequently in diabetie
patients than in the general popul&tion,68
but the incidence i1s negligible when
compared to data collected in the United
States.¥9

This is not the case with retinopathy,
" neuropathy, and nephropathy. The incidence
of retinopathy in the pfesent series,
although half that observed by Wilkerson

47

in his survey in 0Oxford, Massachusetts

is 13 per cent. When comparing results
of selected diabetlc groups in Japan,
the United States and in Africa,'fhe
incidence of these complications is
15 although in most

the Japanese figures are slightly

not too dissimilar,
reports
lower, and the complications tend to
be less Perhaps diet is a factor
in the mildness of retinopathy since
retinopathy has improved in patients

on low fat diets.

severe.

The lack of atherosclerotic complications
in diabetiec patients as well as in the
general populat10n43 probably is a reflec-
tion of the low fat diet. Although late
sequelae are not uncommon, relative freedom
from ketosis, very low incidence of
juvenile cases, and male preponderance,
distinguish diabetes in Japan from the
usual varieties of the disease. Although
mortality data for Japanese patients with
diabetes living in America suggest they
have a milder disease than their Caucasian
counterparts,69 detalled clinical studies
on these patients in Hawaii and California
would be helpful in determining the role of
diet and other environmental faectors in
this type of diabetes.
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SUMMARY

Data from this study are in agreement
with the general observations that diabetes
is not uncommon in Japan.

In an adul t study population in Hiroshima
108 patients with diabetes were detected,
yielding the prevalence rate of 3.02 per
cent. Nearly one-half of the patients were
diagnosed initially as a result of the
routine detection program.

Although in females a trend with exposure
is suggested by the raw data no statisti-
cally significant differences could be
demons trated. the size of the
sample involved does not permit confident

However,

negative conclusions.

Additional
observations were completed in order to

clinical and laboratory

characterize the manifestation of diabetes
in these subjects.

Late manifestations of diabetes fre-
quently were found, but atherosclerotie
complications were nonexistent. This is
considered to be related to the low fat,

high ecarbohydrate diet of the Japanese.

The lack of ketosis, apparently low
prevalence rate for juveniles, and male
preponderance suggest that diabetes in
Japan differs from the disease found 1n
many Western countries.
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