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EVIDENCE FOR MINIMAL CHARACTER OF ATHEROSCLEROSIS
IN HYPERTENSIVE JAPANESE FARM LABORERS

ENEEETSHFAARROBE7 7O - AREIREILEICET 3HR

INTRODUCTION

In modern Western societies, athero-
sclerosis is regarded as a virtually
constant assoclate of chronie hypertension,
wlth the development of atherosclerotic
complications being the usual eause of
death in patients with essentlial hyperten-
sion who die of causes related to their
disease. 1™ However, the fact that animals
with chronic experimental hypertension do
not develop atherosclerosis © suggests the
possibility that under certain conditions
human hypertension may be similarly dis-
sociated from this companion disease. It
seems likely that among the farm-laborer
Japanese such a situation may exist,
and it no doubt does in other peoples
as well. In pursult of studles linking
salt intake wilith the development of
essential hypertension7_14 the senior
author studied hypertension among Japanese
in the vieinity of Hiroshima City, during
February-April 1958: at this time it
became evident that the e¢linical picture
of hypertension was significantly different
from the disease seen commonly in Western
soclety, apparently because of the com-
parative lack of atherosclerosis among
these Japanese. The observations may
have general implications for further
understanding of hypertension, athero-
sclerosis, and thelr interrelation,

BACKGROUND @F PRESENT STUDY

In 1957 through the kindness of Professor
Yasu EKuno of the Japan Academy, corres-
pondence was begun wlth Professor T. Fukuda
of Chiba University Medical School, who
has studied hypertension extensively

o
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among the Japanese. Through him 1t was
learned that a high salt dlet was universal
in Japan, although in certain areas the
average intake was higher than in others, 1%
While hypertension appeared to be &
common and serious dlsea&se among the
Japanese, coronary atherosclerosis was not,
at least among the nonprofessional,
laboring majority of the population:
unlike Western socleties, in Japan deaths
from hypertension came primarily from
cerebrovascular accidents and not from
cardlac or renal complications.16-18
These differences could not be explained
on the hasis of variations in dlagnostic
eriteria or statistical manipulation with
mortallty date, 1 In contrast to Clawson's
large series in the United States where
approximately 86 per cent of the deaths™
were due to cardiorenal complications
and 14 per cent to cerebral hemorrhage,3
among the nonprofesslonal Japanese,
between one-half and two-thirds of the
hypertensive deaths are due to cerebro-
vascular disease. 18:+21 Indeed, the
cerebrovascular ecomplications of hyperten—
sion have been the leading cause of
death in Japan since 1951.17222 1¢ is
interesting, as well as important for
the subsequent development of this paper,
that there is a distinct geographical dis-

tribution to ineidence of cerebrovascular

saceidents: In the Tohoku region -- the
six prefectures or large geographiecal
distriets of the main island of Honshu --

the incidence of strokes is over twice .

that of more southerly prefectures. This
disparity is not explicable on difference
in climatic temperatures, for although
in common with Western experience, the
incidence of "apoplexy" 1s higher in the
winter than summer months throughout Japan,
the annual rate in the northernmost island
of Japan - Hokkaido - is less than half
that of the northern prefectures (Tohoku
region) in Honshu, alluded to above. 17

AEEZBELT, BHIZE- TREDFHENR
CEENZIZ HRSHEAC SV TIREER Y
BLTWRHERZN - . AFAOBTIREL
Efi s AN ABEREATH S, BEHIKT 7
U— am{biER, PAL LR EOANODEERE L
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*I¢ is important to remember that we are speaking of deaths which are classified as being
related to hypertension: many, perhaps most, patients with hypertension "die of diseases

unrelated to hypertension". 20
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The low incidence of significant coronary
atherosclerosis among Japanese as compared
with Americans 1s indicated not only by
the vital statisties for the two countries
but by post mortem studies as well. From
the available mortallty data, using
minimal figures for Americans and maximal
figures for the Japanese, it appears that
atherosclerotic heart disease is less than
one-fourth, and prechably closer to one-
tenth, &s common among Japanese.lg’23
The assumption that this difference can be
accounted for by variation in diagnostic
criteria in the tweo countries - and such
variation exists - would not aceount for
this gross disparity: furthermore, one
might expect similar gross variations in
the incidence of other major dilseases, and
none approaching this magnitude is found.
In one large autopsy series,18 i1t was
estimated that the incidence of severe

~coronary atherosclerosls was approximately

one-tenth as great in the Japanese as among
Americans of comparable age. Unpublished,
detalled observations on Japanese made
by American physiclans of the Atomic Bomb
Casual ty Commission (ABCC} in Hiroshima
are in complete accord with the relative
dearth of atherosclerotic heart disease
in the Japanese.: Among the 5000 adults
studied during .the years 1950-55, a
diagnosis of arteriosclerotic heart
disease was made in 45 patients, infarction
of myocardium secondary to arterio-
sclerotic coronary thrombosis in three, and
infarction due to unknown cause in an
additlonal eight patients: by contrast, a
diagnosis of hypertensive cardiovascular
disease was made in 227 patlents, hyperten—
sive vascular disease in 293, and essential
vascular hypertension in 430.24 There-
fore, whatever the precise incidenece of
atheroseclerotic heart disease 1t seems
clear that it is far less frequent in Japan
than in the United States and Western
societies in general, where it is by a wide
margin the leading cause of death in
adul ts. > 26

In contrast to the low incidence of
atherosclerotic-heart disease in Japan,
is the undoubted freguency of both hyper-
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tension and cerebrovascular accident5.22

This separation of coronary artery disease
and cerebrovascular disease 1n the Japanese
has interested others.zﬂ’26

The present report is a summary of
personal observatlons on some 1200 Japanese
1iving in Japan who were eating a classical
Japanese diet, essentially uninfluenced
by Western food habits. The data have
been divided into two sections, one
of whieh is a report of the clinical
observations made on 1200 individuals
in the village of Kuchita, near Hiroshima
City, in April 1958. The other section
describes the laboratory data, diet, urine,
and blood analysis, electrocardiograms,
and chest films.

CLINICAL OBSERVATIONS IN KUCHITA
VILLAGE, POPULATION, OCCUPATION, ETC.

The village of Kuchita is a small farming
community, approximately six miles cutside
the City of Hiroshima; this reglon is in
the southern part of the main island of
Honshu, on the Inland Sea of Japan,
above the 84th parallel. Mean seasoconal
temperatures range from 39°F 1in the
winters to 78°F in the summers, making it
approximately like Richmond, Virginia in
the United States. The village 1s spread
out over several square miles, with almost
all of the resldents living on small farms.
Although some of the people commute to
jobs in Hiroshima City, virtually all of
these individuals continue to farm as well
and live the vigorous, hardy life of a
Japanese farmer. At the time of the study,
there were 2259 people who were registered
as living in the village, of whom 1613 were
adults, divided by age and sex as shown in
Table 1.

The disparity between the relative
percentage of males and females examined
may be accounted for largely because
many men were employed during the day
in nearby Hiroshima, as well as because
the examination coincided with the spring
planting season for the farmers. Due to
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factors beyond control, only one night
¢linic¢ could be held which such absent
workers could attend; of the 461 adults
who were not seen in the village, 388 are
known to have been so engaged; 32 others
were too old and infirm to come to the
examining centerj 6 were confined because
of pulmonary tuberculosis, one with "heart
dlisease™ and 5 were paralyzed from
cerebrovascular accidents. Thus only 29
individuals of the 1613 adults in the
village are not accounted for.

The proximity to Hiroshima suggested
that some members might have been exposed
to ionizing radiation from the atomic
bomb and since there is evidence that
radiation may enhance the aging process
in animals®? this could influence these
results. However, among those examlned,
the number of individuals with undoubted

exposure proved to be less than 1 per cent

and therefore has been disregarded in
subsequent analysis.

1 REMSELITh -~ R LA 7HKA
B1ED 35, BBHIZ LHOERD & - %, 32
LREBEOLDRBIIRk SN LD RETHY,
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FREARP DECH . fE- TRNEDORA
16132 M35, L LiAicdb- HHOTHALZE IR
VHIIBE L H 5 Ik

CEA R BHIE W 8, 5 F 3o 5t
BHBRERGANBRVETH22ELBbR B,
REBRPEHICE T2 ENRRERET L2 L0
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o rh, HodrizgR LA EEbRsH 1L
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TABLE 1 ADULTS REGISTERED IN KUCHITA VILLAGE BY PER CENT EXAMINED, AGE, AND SEX
#1 OHNCHFI2EREGHERASROFMI D L MRS & HREFLEFIZOESTE

MALE n FEMALE ¢ TOTAL 3

hGE NUMBER NUMBER %C NUMBER NUMBER %8 NUMBER NUMBER %°
E# [IN YILLAGE| EXAMINED [EXAMINED{IN VILLAGE| EXAMINED [EXAMINED|IN YILLAGE| EXAMINED [EXAMINED

HER WREN  |EREY% HEX R |HeE% HEX wEREY |BERED
0-15% %a 4b 58 % b 48 ub
16-25{ 105 24.8| 95 20.8 49 214 25.8| 143 20.B 67 409 25.3| 238 20.6 58
26-40| 241 30.8f 123 27.0 51 253 30.5| 233 33.5 92 494 30.6| 356 30.49 72
41-59| 184 23,5| 124 27.2 87 215 25.8| 203 29.2 g4 3e8  24,8| 327 28.4 B2
60+ 163 20.8| t14 25,0 70 146 17.8| 117 16.8 79 | at1 18,3| 231 200 74
T"%fL 783 100.0| 456 100.0| 58 830 100.0| 698 100.0| 84  |1g13 100.0|1152 100.0| 71
*645 chlldren below age 16 not included. Through error, 47 15-ysar olds (16 males, 31 females) ware

also sxamingd ang have not been included in this summary.

FHRVILEDISFOESSH (B164A, KAL) Zo0n TREZER LAY, FRERCR

I6FLIFORE 646 Bk &% &,

IREEE L.
a. % distrlbutian by age groups in village population.

HEERBNIHE SR

b. % distribution by age groups of

HREERMBNDTHE IH

¢, % of age groups

In village who were examined.

FHBENERBEOHRIIST 204

those examinad.



METHOD

The e¢linical examination was carried
out in two large rooms of the local
public grade school. After each person's
identlifying dats were obtained, he was
weighed and then interrogated by a Japanese
physiclan or medical student according
to a standard form prepared by the senior
author with a number of questions relative
to the cardiovascular-~renal, visual, and
neuroclogical systems, past personal or
family history of stroke or kidney disease,
plus a history suggestive of toxemla
of pregnancy in the females. After
completing the history, patients ordinarily
waited for 5 to 45 minutes before their
physical examination. Blood pressure was
measured supine, on low cots, with standard
mercury manometers by a physician; while
the patlent was lying down, palpatation
of extremities for peripheral pulses and
edema was done. The patient was then
examined, ordinarily sitting, with the
chest bare. A general evaluation of the
patient's nutritional status and mental
alertness was followed by examination of
the heart and lungs, and other regions
as indicated. Also, 210 individuals with
elevated blood pressures and 54 without had
funduscopic eye examinations by the sentior
author using a mydriatie; all age groups
were represented and included were 38 per
cent of all persons over 40 years of age.
All patients who were thought to have
significant abnormalities of any type were
referred to the senior author for further
evaluation, with the assistance of a
fluent interpreter.

HISTORY

The items surveyed in the history are
summarized in Table 2; there are no
striking differences between the groups
with and without hypertension.' Perhaps the
most Interesting observations were that
no subject was found who gave a history
compatible with angina, heart fallure or
intermittent claudication. The histories
of seven subjects were vaguely suggestive
of angina. Through the courtesy of
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TABLE 2 SUMMARY:

HISTORIES, NONHYPERTENSIVE AND HYPERTENSIVE

®2 JEEMEH & EMEE ORIEREBE

NONHYPERTENSIVE ELE: ) A HYPERTENSIVE o FEE
SYMP TOM® MALE 55 FEMALE & MALE 5 FEMALE X
iE iR 16~ |26~ {41~ [60-0VER|16- {25~ |41~ |60-0VER|16-]26- |41~ |60-0vER|1g-|26- |41- |60-0VER
25 |40 |58 LlE |25 [40 |58 "Ll E {25 f40 |58 LlE [25 [40 |58 Lk
NUMBER [N GROUP
ERSEETI B B 95]|1237124 114 143]233|203 117 a5(t23f124 114 143(233 (203 117
Hi%n%;HE 3 5| 5§ 3 18| 25| 27 22 1 10 al 11 1
"'é;%ﬂgss 2| 5| a 3 of 11| 22 1 2 3 5 5
EDEMA 2
% M
“%“é‘:,%”‘ 11 13 30| 38 | 20| e8| 40} 42 tf 1| 9] 28 1| 2s) 41
“'DN%LEEJSEASE 1| s a3 2| 1| & i 2 2| !
STROKE 1 1
Jist 2 ey
FAMILY HISTORY
OF $TROKE OR
HIGH B, P, 7| 20| 23 13 13| 54| 42 18 3 10 i g 19 15
RER R R E LG
HEEREEFT 55
EE;{%;S'A 1 L 1 1
TOTAL 3 g0 |1t5] 9% 53 130214/ 149 58 51 8| 33 51 41 19} 54 58
*AlI1 patients negative for: dyspnea, orthopnea, angina, intermittant claudication.
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Dr. J. A. Hollingsworth, Chief of Medical
Services for ABCC in Hiroshima, six* of
these people were re-examined and queried
carefully in the light of the earlier REBEHELERS (ABCC) BRHE, 7. A
history. None of the six was found to have Hollingsworth OIFEIED, 203 5 6 & *
a history compatible with angina although
one 52-year-old female without hypertension oW THER2 ?ﬁ’i‘%ﬁiﬁ L, REEIZ >V TAR
probably had exertional dyspnea but no M2 Tho7. FORBBCOZOVTRIZE
other symptoms or signs of cardlac disease.
4 LN 7 # ke ol
Among the approximately 450 adults in PLRECH & T 2 BRERERO SN Lo 2. 2
this community who were not examined, 7252F @?K%?Fﬁﬁﬂ.r%‘lfﬂ 55 1 B - TR ] e Y

information obtained subsequently from
local physicians indicated that one had a
Nocturea was
a frequent complaint among all age groups
whereas edema was rare. According to the
latest available vital statistics (for
1955) nephritls and nethrosis are slightly

diagnosis of 'heart disease'.
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*One 60 year old woman with mild hypertension (158/90) was traveling in the United States at
the time of the review and therefore has not been re-examined.
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more common in Japan than in the United
Statesz5 but & history of antecedent
kidney disease did not appear to play a
significant role among the individuals with
hypertension in this study. Similarly, a
history of eclampsia did not appear more
commonly among the females with hyperten-
sion. Headaches and dizziness appeared
without clear relation to hypertension
but both complaints ocecurred with greater
frequency among females, Only one indivi-
dual admitted having a stroke at an earlier
date, although there were five adults among
those not examined who were incapacitated
from sequelae of cerebrovascular accidents.
A family history of stroke or high blood
pressure# was reported with approximately
equal fregquency among both hypertensives
and nonhypertensives.

PHYSICAL EXAMINATION (Table 3)
GENERAL APPEARANCE

These Japanese were remarkably uniform
with few
exceptions both men and women could be
described as slender, well developed and
well muscled; to an American physician
the lack of ohesity was remarkable, for
gross obesity was never seen and the 19
individuals (17 of whom were women)
classified as being overweight were plump

in thelr physical development:

to the eyes of an American and gross
obesity was not seen; no attempt at precise
evaluation of this has been made but 1t is
estimated that these people were perhaps
20 per cent in excess of ideal welght. The
mental alertness of the aged was a frequent
source of comment.

PERIPHERAL PULSES (Table 3)
This examination was confined to the

dorsalis pedis and posterior tibial pulses
of both lower extremities. Although a
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*Statements concerning the absence of hypertension among relatives in this community probably
are not valid due to the paucity of earlier measurements. The statements concerning strokes
are probably more reliable, since the episode is fairly dramatic in the usual instance.
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TABLE 3 SUMWARY OF PHYSICAL FINDINGS, NONHYPERTENSIYE AMD HYPERTENSIVE

BHERIZHT 22 HEEMR

WALE 5 FEMALE 4
186-25[28-40|41-58| s+ [1p-25!28-40[41-59] mO+
HUMBER IN GROUP  FREFERIALE 95 | 120 | 124 | 14 | 143 | 233 | zo3 | 117
HONHYPERTENSIVES et miE+ 90 | 115 91 g3 | tas | 138 | 140 50
WEIBHT f£ It DYER B ¥ a 1 0 ] 2 7 |
UNDER Y 0 ] 2 H 0 [ 0 1
CARDIAC ENLARGEMERT (BY FHYSICAL EXAMINATION)
OMBA(REI EBHR) ’ ! 3 ? o o ! :
ABNORMAL RHYTHM Rt 0 ] 0 1 0 0 [} [}
NETRAL s¥sToLic  ARETH 1 1 0 n [ 3 k] ]
wuamurs 1 HI7RE5 OINSTOLIC 3 GRM o [ [] 2 0 [ 0 P
E HE  aammie systoLic  ULHOR 0 1 0 2 ] [] 1 5
o |[HEART  Likk KEPERFEAE  DIASTOLIC JEdM [ a ] n 0 0 b 1
§ BOTH AR 2 K OFE SR [] [ 0 3 0 1] [ 0
QTHER AORTIC E MITRAL (DIASTOLIC)
w oM K SIS B 4 X DA B (RS Sl R O PO M LN N
g ;;nksiuan%ucws ARTERI1DSUS N " N 0 . 0 o o
E E%LE'E%}‘%EAR SEPTAL DEFECT o o 0 0 a . o N
z PULMOHARY EDEMA -G iR 0 [ ] 0 g 1 a
2 PERIPHERAL EDEMA NI TFIEAR ] 1] L 0 ] a 0 [
DORSALIS PEDIS ONE b ] 1 1 1 3 3 1 []
r:mEn;;; t;uLsss RHGR BOTH A 5 H [ H | 12 11 ]
L, LABSENT POST TIBIAL ONE B0 0 o 3 a i 0 | 0
RAMTSE (KA} i ) b BOTH L] 0 1 [} ] 14 2 1 1
BOTH P.7. & D.P. R R Uik A8 7B IR 0 0 L] a 1 ] 0
NORWAL EW ] 4 H 3 1 1} 5 5
GRADE | W1 [ ] | 2 [ 2 [ 5
FuND)  [RGE ANFERIDSCLERDSIS  GRADE I1 524 [] 0 [] 1 ] [] o 0
ELLi ST 4 GRADE 111 W3 L] ] 0 ¢ 9 8 0 1
. GRADE 1y J4ME ] Q [ [ 1 ] ] 0
HEMORRRAGE it L] 2 0 ] 1 1 L]
EXUDATE i i 0 ] ] 1] 0 0 0 0
HUMBER IH GROUP  SEMIEMIH N g5 | 123 | 124 | 114 | 143 | 233 | 203 | 117
HYPERTENS | VES o it JE 5 ] 23 51 4 19 54 58
WEIGHT (k1 AVER ME 1 ] 0 [ 1 [] a 3
UNOER 4 ] 0 ] 0 0 0 Q ]
CARDIAC ENLARGEMENT (Y PHYSICAL EXARIXATION) a 0 . 3 R R ' 1
LREX (SGRKICE28R)
AGNOANAL RHYTHH Lxigig 1 1 0 1 ] ] ] 1
WITRAL systoLic AR 0 [ 0 9 0 0 o ]
LB plasTOLIC  BEBGE [} [] 0 0 0 1 [ []
HEART LB WURNURS BOTH Bk U 0 o ] 0 0 ] 1] o
¥ AORTIC sYsvaLic UM o 0 t k] 0 0 3 3
FHMIRAE piastocie BN 0 [ 0 0 [ [} 0 ]
BO0TH WE 4 & RS ] 0 ] 0 )] ] 1] [1]
QTHER £ D 1B AWYTYPE &k [] [} ] 0 [} 0 o g
PULMBNARY EDEMA MiLER A [ [ 0 Q 4 ] ]
fg PERIPHERAL EDERA A FMFFH 9 0 9 9 0 0 n 0
é BORSALES PEOIS DHE M [] ] [l 1 [] ] .0 ]
PERIPHERAL PULSES R H i BOTH i it ¢ U L 2 2 a e !
a (ABSENT) PAST TIBIAL ONE K 0 [ i) 1 1] Q o 1
Z | R (K  RETIR 0 TH Wi 0 0 1 1 0 1 2 3
E BLIH D P, & 7. T. R¥BRURMARRK 1] [ [} ] 8 1 0 1
= NOT EXAMINED BHERB L bl h + z 3 3 0 2 2 ]
= HORMAL TR [ 2 A 7 3| 11| 1o 3
ABSENT L [ 5 " 19 4 ig 19 12
ARTERTOSCLERDSYs  SRAQE | 1 0 | i 23 ] 1 27 29
IHIREE L 42 GRADE 11 2 0 0 3 5 a [ 8 ]
GRATE 111§ 3% 7 0 4 1 a [ 4 2
FURDl  BRE SRAQE |V R4 M a 0 o o o o o 0
GEWERALEZED Ag7. ABSENT ZL 0 2 7 21 ] 1 21 18
HARROWING GRADE | mim [] ] 17 24 1 [ 28 28
A IR EE GRADE 11 M2 ] ] & 3 0 [ 5 5
GAAOE 111 H 3B 0 [J 0 0 0 [ o
BRADE 1v  H4R 1 0 [ [ 0 0 0 0
FOCAL CONSTRICTION ABSENT L L] 4 17 3g o 14 3t a1
J B i A am GRADE | e ] 2 13 10 o 3 15 18,
ERADE 11 02N 1 0 0 0 0 ] 0 1]
GRADE (1t W3 0 [ 0 0 ] 0 2
ERADE |V B 1 L] ] ] ] 0 ] [
HEMORRKAGE i} [] [ 1 s ] 0 5 8
EXYDATE M 0 ] 3 [] 0 ] k] [}
2APILLEDEMA il 0 L ] 0 ] L] ] ]




number of individuals were found in whom
one or more of these pulses were not
palpated, every person had at least one
pulse in each foot and none had clinical
evidence of impaired arterlal circulation
to the iegs and feet. Furthermore,
absent pulses were at least as common
among 1ndividuals under 25 as in those
beyond this age, so it seems reasonable to
conclude that at least in some, fallure
to palpate was due to fallure on the part
of the physician to locate the vessels
rather than their absence.

CARDIOVASCULAR SYSTEM
HYPERTENSION

Blood Pressure Data.
in.-high %lood pressure, the recurrent
problem of defining the normal inevitably
occurs., It is probable that any single
definition of hypertension which would
satisfy everyone would be so high as to be
of relatively little value to students of
this disease., From mortality statisties
compiled by 15 major American life insur-
ance companies, cardiov&scular—rena128
death rates in American men increased
significantly with systolic pressures in
excess of 137 mm Hg in association with
diastoliecs in excess of 79 mm Hg; indeed
with systolic pressures in excess of
132 mm Hg, deaths from cardiovascular-
renal diseases were usually increased
steeply beginning with the lowest diastolic
reading, 54 mm Hg. In view of this, the
subjects in this study were classifiled in
three categories: 1) Normotensives, with
systolic blood pressufes less than 140 in
association with a diastoliec of less than
90 mm Hg; 2) Hypertensives, with systolie
pressures of at least 140 in association
with a diastolic of 90 mm or greater;
and 3) Systolic or diastelic hypertensives
in which the systolle was 140 or more
but the diastollie was less than 90 or
the diastolic 90 or more but systolie
less than 140 mm Hg. Except for this
special tabulation of blood pressure data,
the systolic or diastolic hypertensives
have been included as nonhypertensives

TFor anyone interested -
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in all other tables. This classification
may allow others to arrive at independent
conclusions concerning the incidence of
hypertension in this group of Japanese.

The detailed data on blood pressure are
shown in Table 4 and a brief summary of
other possible classiflcations is shown In
Tahle 5. The pertinent findings may be
summarized as follows: 1} Slightly less
than half of the population examined was
classified as having elevated pressures,
with no overall difference hetween the
sexes. 2) 231 people (20 per cent} were
classified as being 'hypertensive'. 3) An
additional 270 (23 per cent) had systolic
or dilastolic elevations as defined above.
4) There was a suggestion - but no more -
that elevated blood pressures were more
common in young men than in young women
but that after age 30 the reverse was
This trend has been reported® in
Western socleties. 5) While mild to
moderate elevations of pressure were
common, very marked increases were not: of
tﬁe 502 persons with systolic or dlastolie
elevations of some degree only six exceeded
200/120. 6) Contrariwise, hypotension was
rare for only two individuals - females
aged 23 and 39 - were found with systolie
pressures of less than 100, 94/60 and
98/68 respectively.

true.

Evidence of Hypertensive Vascular Disease.

Fundi (Table 3). Among the B85 hyper-
tensive males whose fundi were examined,
45 and 9 were classified as showing
generalized arterlolar narrowing of
Grade I or 1199 respectively, and none
in Grades III or IV; 59 and 10 of the
122 hypertensive females were similarly
grouped, with none in the two more
advanced classificatlions. TFocal con-
striction of Grade I or 1129 was noted
in 25 of the males and 36 of the females
with hypertension; none were thought
to be Grades III or IV. Among the
hypertensives, 6 males and 14 females
had hemorrhages, and 11 males and 9
females exudates. Neither hemorrhages
nor exudates were diffusely present and
ordinarily were single. No papllledema
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TABLE 4 SUMMARY: NORMOTENSIVE (LESS THAK 140/80), HYPERTEWSIVE (140/80 OR WORE}, AND SYSTOLIC UR DIASTOLIL HYPERTENSIVE
4 ORE: ERMESR ( 140/90KE) EMES ( 14079080 1) SUEINHE 3 i SRR IEE T 0 IEH

AGE IN YEARS E
t6-20|21-30[31.4041+50|s1-80]81-70(71-80|81-00 "”‘a:“s
_~ NUMBER 1N GROUP Hi ¥ 83 70 35 1] B3 72 28 ] 456
EE "';}"E HORMDTENSIVES NUNRER ] 43 | s0 | 12 ] 46 | 28 | 21 3 1 282
) LEWhEFRR % b 71 BS5 B8 41 29 10 17 57
3; HUMBER IH GrOUP H¥ 74 | 143 | 158 | 108 | 108 58 18 7 688
g ";“'E NOAMOTENS [ VES NUMBER 57 | 11z | 105 | et | 38 | 13 5 0 s
2 4 ERMERAR 4 37 | 78 | 66 | se | 33 | 22 | 1« 0 58
EE HUWBER IN GROUP  JIEk tar | 213 | 744 | 173 | 172 | 1m0 85 13 11152
Z | T 'NosMaTEHSIVES HUMBER g0 | tez | 171 | 101 | ez | 34 " 1 a5t
Sul | EwmEAAn T 7a | 76 | 73] 6o | as| za | 1z 1 55
NUKBER IN GROUP  E13% 53 70 a5 1] 83 12 29 8 458
HYPERTENS | VES NUMBER ] [ 5 10 25 35 12 2 87
il ERMMEANN 3 3 B 15 | 40 | s 4t 32 21
T | ,aLe |BLUND PRESSURE DIASIDLIC 90-500 SYSTOLIC < 200 3 [ [ ] T 18 5 13 B2
§ " IE dedgent iR 200 + a 0 [ 0 0 [ 2 0 10
g 1a1-110 < 200 1 [] 1 [ 3 5 3 3 15
— 200 + 0 0 0 ] Y 3 1 0 [
*‘»1; 1-120 < 200 [ o 0 9 ) 0 [] 0 1
= 200 + 0 1 q [} 2 0 0 [ 2
# 120 + <200 [ o [ 2 0 [} | 0 1
200 + ] [ 0 y o ! [] [ ?
E HUMBER 1H oRoup  £1¥t 74 | 143 [ 158 | toa | ‘09 508 16 7 LT
H HYPERTENSIVES NUMBER 2 1 14 11 44 27 17 ] 134
= EROESAR g 3 5 3 1a | 40 | 46 | 47 | 8= 10
g BLODD PRESSURE DIASTOLIC §0-100 SYSTOLIE <200 2 [ 13 14 29 18 10 5 g5
S |remace RIE HSnm AR 200 + 0 0 [] [ A 3 1 o [l
| % 1ol=110 < 200 [] 3 0 | 5 3 2 [} 1"
- zo00 + [ 1 0 1 H 3 3 1 10
= 1-120 < 200 [] [] T [ ] [] [ 0 2
& 200 -+ 9 o 0 1 k] 1 ] ) 4
g (120 + <200 0 ° a 0 3 a ) 0 [
x 200 + 0 0 0 1 ] 1 1 ] [
= ToTaL [HUMEER [N GROUP ¥ 137 | 213 | 244 | 177 | '72 | 131 65 13 1152
aF  |[MYPERTENS1VES NUMBER [ 1" 18 27 89 82 249 ] 231
ERMERNE 4 4 5 6| 151 40 | 47 | 45 ] 20
B HUHBER IK GROUP 1L LE] 10 85 1] 83 72 29 [ 458
g ELEYATED SYSTOLIC BR DIASTOLIC PRESSURES HUMBER MEr | 18 18 [] 12 12 15 14 3 87
= ERHOES & A R R % 25 23 ] 13 19 22 48 -5 21
g ELUOD PRESSURE SYSTOLIC qLEm 140-180 15 18 10 N 12 0 2 82
8 WALE = (orasToLic  MRERIE <I0) Yoy, ) 0 ] 1 2 3 1 }
<L 181-200 1 [ 0 0 ] 1 | 0 3
g 200 + 0 [] [} [} 0 [} ) u t
B TOTAL (SYSTOLIC) MRKiM 16 18 ] " 1 18 13 a 24
% :
= DIASTOLIC B a0-100 u 0 o 1 1 1 ! 0 3
h (SYSTOLIC JRHIE <140
E HUMBER [H GROUP EHat 14 | 143 | 158 | 108 | 104 58 15 7 LEL
% ELEVATED SYSTOLIC OR OIASTOLIC PRESSURES NUMBER ME:i| 15 24 40 a1 219 18 14 1 173
= SRR 3 2 SRR AR AR IE % 20 17 | 25 | 28 21 12 1] 1 25
y BLOCD PRESSURE  SYSTOLIC  HUAEM 140-100 14 ] 22 | 38 28 e | 5 o 135
= M ¢oIAsSTOLEG EERIA <ED )} 181-180 1 0 3 z 5 7 3 0 23
§ FEMALE 181-200 [ [ 0 [} 1 0 [} 1 ]
=% 200 + 0 ] ] 0 1 0 q 0 1
= TOTAL {SYSTOLIG) (X)) 15 22 39 an 26 18 14 1 185
: DIASTALIC BEHA £0-100 [ 2 1 0 3 1 n 0 7
: (SYSToLIE(UERM)<140)  101-1%0 ] ] [} i ] ] L] 0 1
g ToTAL |NUMBER 18 GRIUP HE 137 | 213 | 244 D177 [ 172 | 121 85 13 1152
=1 g |ELEYATED SYSTOLIC DR DIASTOLIC PRESSURES KUMBER {i#] a1 40 48 43 41 35 18 ‘ 270
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*SYSTOLIC: Does not include patients wiih deflnate sortic regurgitallon. Systolle hypertenslen = 140 mm hg cor mere
but dlastalle < 40, blASTOL1G: Diasiollc hypmetensfen = diastofic 50 mm or more bul systoliec <140 in all oinae
tablas, casas |lsied here as "systelic or diastolle hypertensives” asa clessitied as nonhypertensives.
OO kAR O E ARSI AAFUE E 2. WEINME: 140al) ETUEBHAENNmlRRO &o.  HERMHE: Doapysl
LORERAE L0mbyk RO L0, kFRBLAERBOREEOTRTATHEBOTH L L THALL,
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TABLE 5 SUMMARY: BLOOD PRESSURE BY VARIOUS CRITERIA FOR HYPERTENSION
#5  HHEMEE ) E HHE ST MR B

MALE B FEMALE ¢ TOTAL 3
NUMEER| . |HUMBER| . INUMBER|
kS 2% {5l &
NUMBER IN GROUP [1¥f 456 |100.0 586 [100.0] 1152 [100.0
SYSTOLIC 150-0VERULHANA 150—LA k] 142 | 31.2] 191 27.4) 333 | 29.9
SYSTOLIiC tg0-0VERUAHTH] 160—LI L 89 19,5 128 18. 4 217 18.8
HYPERTENSION [150/90-0VER ElL &9 19.5| 123 1.1 212 18,4
EMEE 140/90-0VER L 97 21.3 134 19.3 231 20,0
DIASTOLIC 90-0VER IEBRIGES0—LLE 100 | 2t.9 142 | 20.44§ 242 | 21,0
DIASTOLIC 100-0VERIESRHIO0-LI L 37 8. 1 a1 5.9 78 6.8

was seen. No changes suggesting hyper-
tensive vascular disease were seen in
the 54 nonhypertensives.

The subject of retinal atheroscleroesis
will be deferred to & subsequent sectlon.

Heart (Table 3). The absence of evidence
of cardliac symptoms has been noted
earlier. Description of electrocardio-
graphiec and x-ray changes in a selected
group of A5 Iindividuals will be deferred
to a later section. No one had signs
of heart failure; cardiac enlargement
was thought to be present by physical
examination alone in only nine people,
six of whom were men. Six males and ten
females aged 51-77, all but one with
varying degrees of elevated blood
pressure, had aortic systolie murmurs of
Grade I -~ IT severity, without thrill,
which were interpreted to represent
simple dilation of the aorta presumably
from hypertension, but which could have
been early manifestations of aortic
sclerosis., 90

Kidney. No rennl function studies were
carried ouf bt no symptoms or signs of
gross kidney disease were found. Fukuda
in a surveyl5 among some 900 farm
villagers in the northern prefecture of
Akita, reported no difference in PSP
execretion among those with and without
hypertension, although albuminuria
was aboutlt twice as common among the
hypertensives.
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Brain. None of the subjects examined had
residual evidence of a cerebrovascular
accident, although one Indlvidual gave a
history of one; five subjects who were
not seen, were confined to thelr houses
or beds because of the sequelae of a
stroke -~ no detaills of which are

B, ML EEEORTE*ET S L
~NpEIRL RS H, FOBRTFHRLED
BEIHRE RIS LD 5 2. RIBEHS
£h FaFEd HEREICE B0 E 2B
R Cho a4, ZOHFMEITHATHS. &
IZRBAAEY, BEARAESBE OB

available., As mentioned earlier, the ST H 5,
mental alertness of the elderly Japanese
was striking, _ - \ s as e "
s B BIMEMCRIES 2 ILRER S

OEEBERELEECEIZTD LN L L.

Conclusion. Evidence of hypertensive
heart or vascular disease was slight in

the subjeets with hypertension. SIRTAERE D B (%3)

ARTERIOSCLEROTIC HEART DISEASE. (Table 3)

HIRFELECREROR ZRITHE
Evidence of Possible or Probable ASHD

Aortic Stenosis., Two males of 63 and 76
had classical signs of this ailment
without symptoms of cardlac limitation.

Aortic Systoliec Murmur., Sixteen Indivi-
duals as noted earlier (see hypertension,
heart) of whom 15 had varying degrees
of hypertension, had Grade I - II
aortic systolic murmur interpreted to be
assoclated with a dilated aortic ring due
to hypertension but which could have heen
evidence of early aortic stenosis.

Aortic Regurgitation. Three males of 66,
67 and 70 respectlively had classical,
uncomplicated signs of aortic regurgita-
tion without symptoms. One woman of R4
with a blood pressure of 210/90 had
aortic regurgitation and auricular
fibrillation. No studies were made to
" eliminate the possibility of syphilis
although they had no other clinical
evidence of this disease.

Fibrillation or Flutter. One man of 65
with probable cardiac enlargement and a
blood pressure of 148/96 had auricular
fibrillation clinically; a second man of
72 with a blood pressure of 130/80 had
flutter-fibrillation by electroeardiogram
(see below); the woman of 84 wilth aortie
regurgitation and suricular fibrillation
has been mentioned above.
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Electrocardiographic and X-ray Evidence.
Deferred to next section.

Angina Pectoris, Paroxysmal Nocturnal
Dyspnea and Signs of Heart Failure. As
mentioned previously, no one was found
with these symptoms or signs.

Conclusion. The absence of evidence of

coronary artery disease was striking.

MISCELLANEQUS HEART DISEASE (Table 3)

Rheumatic.

Mitral Regurgitation. Six women aged
82-51 and two men of 25 and 29 had signs
of frank mitral regurgitation without
definite signs of mitral stenosls; six
of these people had a snapping second
sound at the witral area, but no frank
diastollic element.

Mitral Stenosis. Two women of 40 and 55
had classical mitral stenosls without
evidence of other valvular involvement.

Mitral Stenosis with Aortic Repurgita-
tion. Only one person, a female of 31,
was diagnosed as having this combination.

Congenital. One girl of 19 had the signs
of classical patent ductus arteriosus. A
second woman of 36 had a systolic murmur
which was thought to be an interauricular

septal defect.

Luetic., No definite diagnosis of luetic
heart disease was made, but any or all of
the three males and the 84~year-old female
with aortic regurgitation (see arterio-
seclerotic heart disease above) could have
had luetic rather than arterlosclerotic
valvular disease.
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LABORATORY OBSERVATIONS
DIET
HISTORY

A diet summary of the actual daily food
consumed by 278 individuals in 53 families
during one to three-day periocds in Kuchita
was carrled out. Using standard Japanese
food values, the calorie intake was
estimated to come 76.8 per cent from
carbohydrates, 12.8 per cent from protein
and 10.4 per cent from fat. Animal protein
was largely fish with only a guarter
classified as meat. Milk consumption was
negligible - less than seven litres for
the entire group. The fats used in cooking
were almost entirely vegetable 1n origin.
Pure sugar consumption was small and the
high carbohydrate Intake was derived
princlpally from vegetables and cereals of
which riee was the chief item.

ANALYSES

COLLECTION, Twenty-four-hour diet eollec-
tions were made on 18 farmers in Kuchita,
as well as on four industrial auto workers
and nine physicians and nurses employed
by ABCC in Hiroshima. All individuals
consumed their usual diet which, with the
possible exception of the physicians, was
a standard Japanese diet, uninfluenced by
Western tastes. Durlng the period of
colleetion, an amount of all food and
liquid identical with that actually eaten
was put in chemically clean speclal plastie
wide-mouthed bottles, and &t the end of
the 24-hour period, the bottles were

‘collected for immediate processing. TEach

diet was homogenized separately with C.P.
H2804 as a preservative made to a final
concentration of approximately 1N H2804 and
Vit K added to retard oxidatlon of the
fatty acids. Four equal aliquots were
taken and sealed with paraffin in 4-ounce
plastic bottles, then air freighted to the
U.8. after variable times - usually one to
two weeks. Analysis of the diets for
nitrogen was made hy standard micro-
Kjeldahl procedure, for total fats by a
slight modification suitable for serum of
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the method of Folch et al. ! Fatty acids
were measured by gas chromatography and Na
and K by flame photometry using an internal
lithium standard.

RESULTS. These are summarized In Table f.
The most striking aspect of the diet
is the low fat content and the unusual
composition of the fats. Most of these
individuals appeared to be eating at
least a gram of protein per EKg of body

M 7ERIZED, FRYTARUA Y IERENE
EEHE Iz &Y, BEEEY F0 A8 E L2 H Wl
L.

BR SHOBRIEOLENLTRELA. &
FiiowTRLoNERELHMELEIE, EBHK
GOShwel, BB LEATH

TABLE 6 24 HOUR DIET ANALYSES
#6 24mgRn el o AT

SUBJECT 0CCUPATION sex [ace| YELEHT N2 BAAN I ELILLE EaulY, OF N2

1A o 1 81| 22 i Na K (N2 x B.25)

T we Ny o RAHY
M. M. FARMER BE M | 60| 52 14,3 195 | 36 191 | 28 89.5
M. K. FARMER BE M | 62| &0 8.3 141 57 200 | 46 51.9
0. H. FARMER RE M | au| g3 13.3 | 228 | 38 322 | 43 83,2
0. 7. FARMER BE M| 82| 38 16.3 | 200 | 45 188 | 38 64,4
$. M. FARMER o Moy 47| 83 10.4 | 225 | 40 180 | 29 65.0
5. 8. FARMER BER M| 31| 54 1.0 | 213 | 5§ 206 | 32 62.5
S.T. FARMER 353 M 51| 58 12.4 | 285 | 63 284 | 48 72.5
5.6, FARMER BE M { 61| 58 11,7 | 256 | 47 290 | 37 73.2
5.N. FARMER BE M| 72| 47 7.2 | 344 | 28 228 | 26 45,0
$. 8. FARMER BER M| 32| 53 10,1 151 38 238 | 34 63.2
5. T. FARMER BE Mo 74| a8 a.e | 151 | 32 137 | 24 55.0
s.5. FARMER BER M | 85| 50 10.0 | 141 50 13p | 32 62. 5
Y. K, FARMER RE M o|-47| 56 8.7 { 248 | 3t 747 | 248 54. 4
Y.M. FARMER BB M | 71| &5 5.6 } 160 | 30 139 | 23 35.0
K. Y. FARMER BRE M| 78| &1 6.6 1 138 { 41 250 |43 41.3
AVERAGE F¥y 54, 8 9,84 205 | 42 220 | 34 61.3
H.H ;:233;3;:'5'“ Eﬁj{iiﬁiéﬂ;& Mop 47| s0.0 |ti.9 | 208 | 72 130 | 23 74. 5
KT | e e E?‘igm M | 41| sa.co (11,7 ] 287 | a7 N;ﬁ%%of; 73.2
K.Y mggs;{rg;::n E?#‘gﬁ M | 34| 5B.5 [14.23 179 52 203 {32 BY. 4
M. M lﬁ?gsmﬁia Emﬁmg‘g M | 30| s2.0 | a.7 | 110 | 28 199 | 29 §0.7
AVERAGE i3 54.4 [11.7 [ 214 | 47 207 | 21 74,5
H. T, PHYSICIAN  [EAF M | 31| 96.6 |12.8 | 459 | a9 215 | 30 80.0
H.T. PHYSICIAN [ (i M | 31| s52.6 [10.7 151 55 |[NOT DONE 67.0
T. M. PHYSICIAN E M | at| B6t.g |12.8 | 226 | 48 180 | 42 80. 6
T.H. PHYSICIAN [ Bl M [ 36| s4.8 J1o.1 | 158 | 30 |NOT DONE G3.2
Y.T. |PHYSICIAN  [EAW M | 38| 49.7 |10.7 | 180 | =0 169 | 34 66.9
AVERAGE i 55.3 |11.4 235 46 188 | 35 71.5
M. K. NURSE HE F 27| 36.8 (0.7 363 41 HOT DONE 68. 89
5. K. NURSE B F | 38| 48.2 [15.4 | 253 70 |NOT DONE 96, 2
T.H. NURSE B F | 27| 53.4 |12.9 281 57 ROT DONE 80.7
Y.F. NURSE EEp T F | 23| 53.1 4.2 135 | 16 204 | 39 26.3
AVERAGE iy 47,4 [10.8 | 258 | 49 67.5
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weight and while this was largely vegetable
in origin, the emperical evidence would
indicate that this was more than sufficlent
to produce a hardy, vigorous race of
people. Dietary salt (NaCl) averaged
about 12-15 gm/day, which was confirmed by
urine collections over longer periods on
This level of
intake probably 1s somewhat higher than
.he average in the United Statesl® but well
below the intakes of 25-30 gm found in
northern Japan where hypertension 1s much
more common;15’ these levels appear to
approximate the average for the country
&8s 4 whole22 and are in agreement with
Japanese data which indicate that in
general, the salt intake deecreases from
north to south.17232 n a study of the
salt intake of farmers in the Kyoto-Osaka-
Nara region, somewhat north and east of
Hiroshima, Sasaki 2 reported average dally
salt intakes of about 17 gm whereas In
six of the most northern districts farmers
averaged about 27 gm daily. The rather
low potassium content of these diets is
of some interest and will be discussed
later under urine studies.

more people (see below).

URINE EXCRET!ON OF SOBIUM AND POTASSIUM

RATIONALE

The use of 24-hour urinary excretion of
sodium in normal, nonsweating individuals
1s a highly useful index of sodium intake;
except in individuals losing salt due to
disease particularly of the kidneys or
gastrointestinal tract, this is a relilable
measure of the minimal salt intake. Indi-
viduals who are both sweating and on a
high salt diet will lose sodium chloride in
the sweat, and as 1s well known, under
certain circumstances thils can be very
significant.12 0f the R0 people who were
studied, 56 were working at hard manual
labor either as farmers or industrial
workers in an auto assembly plant so that
salt loss from sweat could have been
sipgnificant: therefore the urine values
obtained in these people may be assumed to
represent estimates of minimal sodium
intake.
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PROCEDURE

The 24-~hour urine collections were made

"in the same kind of bottle used for diet

samples. After measuring the 24-hour
volume, aliguots were removed and there-
after handled as were the diet samples
except that Vit K was not added. Collec~
tions were made on a total of 68 males and
12 females, for 376 24-hour periods; most
collectlons were made for four to six
consecutive days on each subject. The
subjects were cooperative but it is
possible that all urine was not voided
into the receptacles and therefore again
the results must be accepted as minimal
estimates since 1t was not possible to make
elaborate checks of this, e.g., by creatine
execretion. The generally high cooperation
which prevailed in this study suggests that
results are reliable.

RESULTS

These are summarized in Table 7. As a
whole the much more extensive exeretion
data are in agreement with the dietary
analyses for sodium and potassium; the

HIRFTE

ARERR L B A OB E LFBRICHIZE 5
. AFMORBEZN - 2%, EH5EEELY, €
FIVEEMAMLAP 2327 0B0O0E %
AEADHEA L EIRICITE 5 /2. HRIZBTF68
HRURFI2ZH 1DV T A 3760241 B REEAR
PIRELE, Z<OBE L EBANIELADNE
6 HRDEFA IS HBL A, HHREIHBANTS -
A, BFLFOREEIEHIIEL AL LR
RS v, fE-T, TOBRLEL, 7LT7F
HMEBECEI3BELIRESINTARTH 22 &T
bhYN, BIAROBEMERTENLELLNE
THd. PEICOA > T—RICHARZEDFES
hiz iy, AEERVEET I IET 40T
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TABLE 7 AVERAGE 24 HOUR URINARY SODIUM AND POTASSIUM EXCRETION FOR YARIOUS GROUPS OF JAPANESE
FT BHAABIIET S UEMRE O Na & & K Hei fit

SODIUM EXCRETION |POTASSIUM
SEX QGCUPATION NUMBER "ngEEgF Nadkil it K it 5t
H#: Bl o mEQ/d[Gm/d(as NaGl mEq./d
i # ABRM B AR q 4 } q/
FARMER MR 26 113 240 14.0 38
{LABORER, INDUSTRIAL
(AUTO ASSEMBLY WORKERS) 24 96 219 12.8 35
(B Eh A T)
LABGRER, NON- INDUSTRIAL
(CARPENTERS, MEGHANIGS, DRIVERS) 8 1% 271 15.9 35
WALE (RI, 8T, HRAEES)
L) PROFESSIONAL (PHYSIBIANS.
ADMINISTRATORS, ETC. 12 62 193 1.2 a9
ﬁﬂm(ﬁﬂ.“ﬁ,%wm)
TOTAL B 68 an7y 228 13.0 37
FARMER* BB B 34 256 15,5 41
FEMALE|[NURSE R B 35 221 12,8 36
% TotaL &t 12 69 243 14,1 38

*A Japanese farmer's wifle is properly classed as a farmer hecause of the heavy manuval

labar whiech she does.

AEABRREOZE, 2ORMETIBLCABHEE» SR TLERELT FHT<ETHS.
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modest disparities which exist are not
surprising in view of the day-to-day
fluctuations in diet. For thils reason
‘the urine data give a more reliable index
of minimal intakes of these ions since they
represent the average of four to six daily
values on mest individuals.
24=-hour specimens, randomly chosen from
the group, chloride determinations were
also made; 1in 18, values for chloride
and for sodium were within a few mEq of
one another (maximum difference 15 mEg)
so that no significant error wonld have
resulted from using chloride as an index
of sodium. However, the 19th specimen
contained 475 mEq sodium but only 837 mEg
chloride, an occurrence which has been
found before in studies of salt excretion.
This finding emphasizes the established
fact that while sodium and chloride may
in general be used as indexes of one
another in the urine, this cannot be
assumed to hold true always.

The uniform average potassium excretions
of 35~40 mEg/day are about half those
which are commenly found in Americans.
Sasaki®? found excretlons of 40-45 mEq/day
among farmers in the northern Prefecture
of Akita so the levels reported here may
hold true for much of Japan. In view of
Meneely's experimental data®? which showed
that potassium significantly lessened the
toxic effects of excess salt ingestion,
the high dietary Na/K ratio of about 6:1
among these Japanese may he significant.
The relatively low potassium intake is
surprising because the diet 1is largely
vegetables and cereals which normally are
prime sources of potassium.35 Since the
diet analysis confirmed the urine data, the
low potassium intake seems real. Some of
this may be accounted for hecause of the
smaller slze of the average Japanese
with corresponding lower focd needs but
this must be offset by the heavy labor
which most of these people did, wilth
corresponding inerease in caloric need;
furthermore, since foods containing little
or no potassium - fats and pure sugar -
make up only a small fraction of the dlet,
most of these calories will have to come
from increasing the normally high potassium

On 19 of these,.
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foods, namely vegetables and cereals. This
sugpests the interesting possibility
that Japanese vegetables and cereals may be
generally low in potassium. Concelvably,
this could arise in & soil continually used
and leached, with inadequate fertilization,
over the prolonged period that intense
cultivation has been necessary in Japan,

ELECTROCARDIOGRAMS, POSTEROANTYERIOR CHEST
X-RAYS AND BLOOD FOR LIPID ANALYSIS
(Tables 8,9,10).

METHOD AND MATERIAL

On 65 subjects the above special studies
were carried out in the ABCC clinie in
Hiroshima. Individuals studied came from a
much larger group matched for age, sex, and
presence or absence of hypertension; for
these special studies hypertension was
defined as a blood pressure of 140/90 or
The senior author did not have final

decision as to the precise individuals

more.

who came from the group selected for
these studles. Disparities in matching
resulted in part from the inability of
some of the younger subjects to leave work
during the day when clinic facilities were
available. In Table 10 the ages of the
various categories have been compared from
which it will be seen that the hypertensive
group was significantly (P < .01) younger
than the nonhypertensives (58.1 & 11.7 vs
66.0 *+ 8.6) and the female hypertensives
were younger than the male normotensives
(6.3 = 11.2 vs 67.4 + 7.8); the age
difference between the hypertensive and
nonhypertensive females was of borderline
significance (P « .05). The fact that the
only three males in whom a diagnosis of
aortic insufficiency was made all came for
these special studies suggests a more than
chanece distribution: perhaps the fact
that numerous people llstened to their
hearts during the earlier examination
stimilated interest In having more studies
carried out.

Electrocardiograms were made on a
portable Sanborn machine on 64 persons -
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the 65th being omltted through over-
sight. Single posteroanterior chest
films were takem on all subjects and
both these and the electrocardliegrams were
returned to the United States for final
reading. Blood for lipid analysls was
drawn from an antecubital vein allowed
to clot, the serum immediately separated,
a small amount of Vit K then added to
prevent oxidation of fatty acids, and
except for a 3 ml aliquot of each serum
all specimens were immediately refriger-
ated in a special thermos and air freighted
to New York Cilty where they arrived
36 hours later in good condition. Analysis
were made for total cholesterol phospho-
lipids and lipoprotein537 by the techniques
noted. One sample was lost, so that
complete analyses were carried out on
only 64 patients. However, Dr. Howard
Hamilton, Chief, ABCC Clinical Laboratories
also made total cholesterol measurements
on the aliquot of serum taken from the
original specimen of all 65 patients
by the same method.?® Dr. Hamilton's
analyses agreed very closely with those
made in New York, and his data have
been used for total cholesterol in the
instance of the lost sample.

RESULTS

ELECTROCARDIOGRAMS, The pauecity of
slgnificant abnormalities in the group
was striking (Tables 8 and 9). Of the
tracings 28 were clearly normal and
an additional 20 have been classed as
normal on the hasis of Japanese experience.
These 20 individuals, 11 with and 9
without hypertension, had marked increases
in amplitude of QRS in precordial leads
especially 8V2 and RV5, which by ordinary
eriteria used 1In our soelety, are in-
dicative of left ventricular hypertrophy
{(LVH}). This appears to bhe of no patho-
logical significance in the present
instance however, since it occurs in
the absence of hypertension as well as
in the absence of other evidence of
LVH, electrocardiographic or x-ray.
Changes of similar character have been

reported in Bantus.38 Furthermore 1in

22

L EHWRE S E Sanborn LEF 2 {EH
LT, FRUDAODBRECELP A1 A2HE
A iz >VWTEBLA, BlieadR icowTHEHE
FERSXEEESREL, chi LER LI
BRI RED 2D REANE- 2. BRSFHAOM
WA SIRS S - TEME ¢, BEbImES
BEAT AV, BHBOBLEBCAYIZIBEDOY
Y3 v KEMZ, H#MiEAH63md %K LT
LA, ERETNTES CHE L CHER
(T A, ZEW{E T New York HIZE -7/~ Ziid
6HEMHICIE RIFARECRMICEEL T W 3.
FLTHIVATFU-LVES®, BIBHE, RUCER
EOY oo rHEEs AR CLIGHPTL
hh?d, EALIEIHELLLYD, BR2ETHR
BBz 2w To&fTFabhiz, LALE ML,
ABCC® Howard Hamilton ELEMAEI EOLF
Bioky, X403 LTHEL-BHLE R MGE
KIZD2WT, New York IZ#H T A L[Afko ik ®
rHAwWTEIL AT u—LROEREMT bk
Z DRI New York L F I3 SIFEREBEE
—EAERL, AHEDBILVAFU—-NVERIZZO
"wHEIDE 5 7

® R
DBERE COBIIREAAXREEZRTLO

DLW EHFELD (R8EUERI) . LERX
D tH, BHLAS PIZEKTH Y, FEIZ206H
HAEILHEITIRBRIIEITEERIIRETIENLL
THHan, Zo20FIEmES L 4% vER
MEH%IZZ2E0H, ZoMBHELIHITHQRS
B, BRIV, BRI E T S SEA OV HEIC T
5REORIBIZ, FLLBEMAR KD, Zhik
PERREL & TRV & 5 — B o5 2 TR L EE
KERT. LALEHS, ZZ2CEHEIRGOEE
FEHoHXBMANR LA L FE LA
PRTBEARES SN, rORMEEOTFAL
ZVHFIZHLATW S > L, HHOEREFLZLY

i



a personal communication to the senior
author, Dr. Y. Nimura, cardiologlst
at Osaka University Medical School,
stated thls finding is so common that
1t is regarded as normal by Japanese
cardiologists. It is possible that
1t 1s related to the smaller stature
and relatively thin chest walls of these
people, With the above discussion in
mind, it seems approprlate to classify
these 20 people as normal, which brings
the total to 48 out of 64, The evidence
of coronary artery disease in the remaining
16 people 1s relatively modest: none
had anything which suggested an old
infarct even of minor degree; a strain
pattern was present in only three of
the eight individuals with LVH; an ad-
ditional six persons had nonspecific
T wave changes of which two were as-
soclated with electrocardiographic evidence
of LVH; one 80-year~old hypertensive
male had unifocal ventribular premature
beats as his sole evidence of abnor-
mality. The tracing on the man with
incomplete right bundle branch block
and the one with flutter-fibrillation
probably are indicative of coronary
artery dilsease. Thus 16 electrocardio-
grams c¢ould be interpreted as showing
possible coronary artery disease, of
which only five appear definitely sig-
nificant . Included in this group of
16 individuals with abnormal electro-
cardiograms are 11 hypertensives (7
of the 14 hypertensive men and 4 of
the 18 hypertensive women) and 11 men.
Since the numbers are small, no une-
quivocal iInterpretation is possible
but these data suggest that maleness
and hypertenslion may augment coronary
artery disease as these factors 4o in
Western socliety, but since the base
level of coronary atherosclerosls is
probably much lower in the Japanese
the net effect 1s much less.
event,
+ 11.0 years in the 65 members of this
group, half of whom had hypertension,
the electrocardiographic signs of coronary
artery disease are remarkably scarce.

In any

considering the mean age of 62.1
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TABLE B SUMMARY:

ELECTROCARD10GRAPHIC, CHEST X-RAYS, AND FUNDUSCOPIC CHANGES

#8 B LEK, W XHs & CRERERR

PLASMA X-RAY
SUBJECT|AGE B.P. CHOLEST|EXG B X A5HR Fusal RENMARKS
g% |w@ nE | fF HEART[A0RTA| Wi W E
TLATF Lo BE | AW AR
ol
NONHYPERTENSIYE - MALE JeEnmi/EH—1
D. T, 44 (122/50 86.0 | N N N ND |Exposed Yo Atomlc Bamb, WA
Y.E. B4 114768 120. 4 N ] A HO AORTA: Etongated & sllghtly tortuous. Grade 1 basal e
systolic murmer,
REIR: fe LT Rt By a i1 JERIGERT <.
K. K T21148/80 124,17 ND A A ND HEART: Mod., L. sided enlargement with aortlc coenfigura-
tion, c/t:. 58, AODRTA: Some Increased density.
. Ll B ERIEA R L, KOMREEHL 5, $9E=.58 Alk: BRsw -
FHtad.
H.M, | 70]182/62 | 125.4 | & N N ND |Eke: classlical Incomplete REBE. LME: MEYTTELH IO, 2
1.7 70 |148/68 129.8 A A HO EKG: Early LYH, nonspeciflc T wave changes. HEART:
Enlarged, ¢/t=.63. AORTA: Diffusn wldenlng & Iincrease
In density., Aartit Insufflclency double murmur at base.
CAg Bl IMUALRERA, FERRME TR, LM Bk, $8E=. 63 Xdilk:
MBS S kU CADMRAMEIT S & & I 1) 3 TR
N 82|108/70 i32.17 N N ] XD
M. T, T3[152/80 133.4 N N H w0
| 77|188/84 133.4 A L] A A EXG: LYH, classical strain pattern. AORTA: 3 athero-
sclerotic plagues in aortle knob. FUNDI: Grade 1 AS,
Grade 0-1 gen. constrlction,
LG AEOEIER, AR, KM KWMERER(Z 7 7o — AFEERE3
B &EE. B 1 EMIREETE, 50— LIE 2RISR A
Y. 1. Gal200/82 138. 4 N A N ND HEART: Mod, generalized enlargement, ¢/t=.55. Free
aortle insufflelency, father dled of stroKe.
LB DBEARNEIRK, MiE=.55 AMKSEEITEL L, QFERdi
L FLE.
M. M. 58 ]145/84 148.1 N N N X0
X. S, 64 |132/88 152.1 N N N ND
K. K, g1 (100/80 155, 1 N N A ND AORTA: Accentuvation of conteour & sllght diffusae
increase in denslty of aortic knob.
KMk : AEIURIRHE, AIIRIRES R SRIBIE ICHE IR,
KT B7 |185/80 182, 1 ] N A ND ADRTA: Slight diffuse Ipcreass In denslty of aorta,
Free aortle Insufficlency, deuble murmur at base.
AMpR: ok ODNRESREARB ik (o BN RSk, ATMRAMET 2L U, EFITRE
HFEEEL.
H. K. T2|140/82 164.1 N ] A ND AORTA: Some increase In prominency & deaslly of aorta.
Grandmother had stroke at 80.
HOlR: AEARRAS b & P RERE R P I L8O ERETEh.
Y.HN. B7|142/84 179.4 N A N o HEARYT: Slightly anlarged, c/ts, 53. Basal systolic
murmurs, Grade t-2,
Lo BRI, HifE=.53 V1 — 2 ORISR L.
K.S. 72|132/710 140.1 A A A ND EXG; Flutter librillation. HEART: Generalized enlarge-
ment ssp. R. dlse, c/t-.58. AQRTA: ! atheroscleretic
plaque in kKnob., Basal systollc murmur, grade 2.
LOTRE: R LB RARRYIARRER IS E B AF, HiiEe=. 59 KEIR:
KEPRRERIZ 7 7 o7 — ARE(CHE L {E. 5 2 odMpHRNIER S 2 5 <.
N. X 15|138/786 187.1 N N i ND KORTA: Slight diffuse widening of thoracle aorta.
KENR: Bk BYRRERIB I EENELER.
¥.S8. 6B |144/88 188. 8 N A A ND HEART: L. slded enlargement, c/ts.56. AORTA: S1Ight
dlfiuse Increase in density of aorta. Grade 2 vasal
systolic murmur.
LM EFREA, HHE=.56 ABIAR: ARINREERAZEME (TR IE AL B2 R
EAGHEG RS2 R .
T.8 78 |150/80 212. 8 N N A HD ADRTA: Slight dliffuse Increase in denslty w|th widening
wnd uncoiling. FolilR: ESRRIBI I ARE NS, DR 2 ol L
3. .
HOMHYPERTENSIVE - FEMALE Ferh 8 —A&
T.5. 77 |ts0/70 22,0 N A L} ND HEART: Genmerallzed snlargement, c/t-.58. AORTA: One m
arteriosclarotic plaqua (n Xnoh (medium sized). Grade
? basal systolic murmurs wl thout thrilbl.
LB SARYIIRK, BiiE=.58 ABAME: ABMRER T 7 o - LEHLEE 1A (
;mEoFox E) o W2 )Co BIRIMER R £ <.
N-Hormal, A-Abnormal (Ses under remarks}), NO-Kot done Contlinued (#E%)
5 R ok MERN W
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TABLE 8 (cCont.)
#8
PLASMA X-RAY
SUBJECT|AGE| B.P. CHOLEST|EXG| My X ik {FUNDI REMARKS
f# (fa| mE | R0 WEART| AORTA | IAE W
IR LohE | KPR
o—n

Y. M. 66 [110/68 109.1 ] N A ND AORTA: Slight dlffuse increase in density with 2
widening. Grandmothar had stroke.

AORIAR: B RAEAE 1S ORAENNAL MATAROEES 0. RN

H.§. 74 [143/80 137.4 A A A HD EKG: LYH with strain pattern, HEART: Generalized
enlargement, c¢/t=.58§. AORTA: Diffuse inerease in
denslty. Lol L CHIEK, BERAL LR SRIRVIZIRK, KIFE== 56
Rdifk: @SR R, -

Y.u. 71 (140785 138. 1% H L] A RD ADRTA: Some dlffuse increase in density. 8rother had
stroke.  ABPRE: BERZMidREfRFRNE B aAEE .

K. &, B5[134/74 146.8 L] N H 3]

F.S§. 53 [138/72 149.8 N A A ND HEART: Somewhat globular, &/tz.57. ADRTA: $light
diffuse increase in density. ? Kidney disease 4 years
prier to examination.

LhE: SRPERTE, RRTE=.57 JoMIAR: BRBZGASEIERMMGE, 5 RN TR
BEb, LEEHY,

T A, 47111872 151.1 N A A HOD HEART: Slightly enlarged, c/t=. 54. AORTA: slilght
diffuse increase In density.

B FEMTARA, BiE=.54 AGMAR: BB A0 HIGE.

0.M, 64138/78 151, 4 K A A MO HEART: ?Slightly enlarged, c¢/t=.83. AORTA: slight
dlffuse Increase in density,

LB REMIRADEES N, RITE=.53 K5HAMAE CHR M,

K.S. 82 |126/64 162. 6 4 A N ND HEART: Somewhat globular, ¢/t-. 50,

Ll PPERITE, BifE=.50
H.F. 701128/60 166. B ;4 A N HD HEART: Slightly enlarged, c/tes, 54,
LB % REA, HiiE=.54

o, s, 50(132/84 173.5 L L N KO

0.0. 76140780 176.4 N N A HD ADRTA: Slightly elengated, one arterloscleratlic ptague
on Kkred.

AR Mg CKMIRERC 7 F O — AETLHE 1 (W

H,8. 584132/70 | 182.5 | K N N ND |Mother had stroke at 68, BEG8F dEsNEscrh

M.K. §2]130/a0 200.4 N ] A ND ADRTA: ?Plaque an Kknob, slight diffuse increase in
density of aorta. Mother had siroke.
iR . AJRNRER (2 SHERED BEH 10, ACTIRRES R iAME B R, B

HYPERTENSIVE - MALE M3 —5 j

Q.H. 64 |180/108 §5.0 N A A A HEART: Aortic configuration with L. sided enlargement,
c/te,. 56. ADRTA: Slight widening & cifluse Increase in
dansity. FUNOLl: 1| HEMOGRRHAGE 0,D., grade ! A,S., grade
i fogal and 6rade 2 general constrictlaon. 1 exudate
0.0. Father had stroke. LB 1ETAD R & o7k URRIRIGS W1, 572 =, 56
PRI H ML DDy & ORI, MR R L A, 35 1M AT
fr 3% 1B ITHE 25 & OF0 2 K6 AR i, SECT AR Lop T 4N
rh,  IEHAIE,

¥.8 §2212/118 | 112, 0 N N R A FUNDI: Gsade 2-3 focal and grade 2 general constriction.
HRAE : 3 2 — 3 BEp B ARAG R & & NSRS 2 15 0 SRR,

S. M. 5B |240/122 | 118.4 A N A A EKG: LYH with strain pattern. ADRTA: Slight diffuse
increase in density. FUNO|: 1 hemorrhage D.5., Grade
1 A.5,, grade 4 tocal & grade 2 panaral constrlctlon.
LBE: el EiEk, TATREL JORPIR: BRSSOk Ea G, REE: AelHm
14 #5, %1imAanTk, o 4 HEOAS R 3 & O 2 1 ) 2 A,

M. T, 346 |152/7208 | i25.1 A N N A EKG: Borderline tracing, widened Sy, S3, SA¥YF, FUNDI:
Grade 2 focal & grade 1 general constriction.

LOBR: SRS RESR L, W2 553 SR A VIS a5 S iR .
(4% = 55 2 HE ATy AT 32 & U030 10 S Ae i,

1.X. BB |228/102 | 132.4 A H H KD EKG: LYH, nanspecific T wave g¢hanges.
AR A LEARA, JETRAME T,

0.T. 78 12087110 [ 137. 4 H A A A HEART: stlght enlargement, &/t:z. 53. ABRTA: Silght
widsanirg., FURDI: 1-2 hemorrhagas both fundl, grade 1
A.8., grade § general constrictian,

LRk EEMEARAOEES D, fATE=.53 L O0NK: SRR, NRES: WARARECIZLH
1—2 20, W1 EoMmITAEE, 31 5o SRR,

N.E. B2 |182/128 | 144. 4 A N A A EXG: Frenguent unlfocal vPB-otherwlse normal, AORTA:
Some tortuoslty & some diffuse increase In dansity of
thoracic aorta. FURDI: 01d shiny exudate 0.5., grade
i A,S5., grade 1 focal and grade 1 general constriction.
LR W LIRS R E O 4 L. RBIR: Bk IR P e
fTiE, Esbzghiilic - rani. R ERRPID RES I, 5 1R DAFT b
& U AR

continued (#£%)
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TABLE 8 (Cont.)

#8 (Hx)
PLASNA A=RAY
SUBJECT[ABE| B.P. [CHOLEST|EXG| MEEX&RE [Funni| | REMARXS
mg %
gz |=m| nE | g% HEART| A0RTA| i | . o
ULAF LB | A BhIR
17— 1
K. F. 57 (1587100 | 145.8 | A N A H EKG: Monspeclfic ¥ wave changee In ¥y, & Vg. AORTA:
Somp diffuse Increase In denselty. Mother hae stroke
at 73.

LRV, HEUV BRI TRRRMETIRE. RIIR: BRAER I
Files B3 opEiEEd.

1.s. 58 (2207120 | 148, 4 N A A A HEART: L. slded enlargement, c/t=.53. AORTA: Moderats
diffuse Jnecrease In denslty. FUNDI: Grade D=7 A.S.
grade 3 focal and grede 2 genaral constriction.

Ol EHIK, ME=.50 ARUR: BRI PSRN, RE: H0—
1@ EFE L, 73 Mo WERPS & 05 2 a4 i,

K.N. 58 (180/108 | 155.7 A A L) A EKE: Suggestive LYH. HEART: Slightly enlarged, ¢&¢/t=. 52.
AORTA: Elongated and uncolled. FUNDI: Grade 1 A.S,
LME: EALBER &Y DB GEAEIRK, A7E=.52 AIMR: M5 L TAYM
Wb BE: 31 onERHL.

M.k, 42 [210/124

58.1 N A N A HEART: 7 slightly enlarged, c/ts.52. FUNDI: Grade 2
general constrlction. Mothar had stroke at §7.

LB BIEIADIES D, HiE=.52 BUE: 3 2 R o2BEENH. B673 o
EphiEzEdh,

60,4 N L3 A A AORTA: One atherosclerotlec planue on knob. FUMDI:
Grade 1 A.S.
FOlipAR: KEARRRR: 7 7o — AE{LEE LB, B 1 IE ORI,

M. Y. RS |208/100

NH.M..-| 88 1707112 | 1B82.8B o N A A AORTA: Blight diffusae kincroasa in density of knob.
: ? Widenling of aorta., FUNDI: ? Exudata 0.5,, grade 1

A.S., grade 1 focal canstrictlon,

FhNE: kmﬂm&l‘i‘:‘ﬂ?iﬂi&ﬂil:iﬂzm%, KRR EESH D, IREE: AR

IZIMOBESH N, W1 oMW S & OW LG mAT RIS

K. 5. 67 (2407140 | 203.8 A N A A EKC: LYH. AORTA: Minlimal pfague on knob, slight
) [ncrease In width & denslty of aorta. FUNBI: Falnt
hemorrhage B.0., grade 2 A.S., grade | general

constriction., CiRd: 030K, KEMR: ABIIRERIC L T/ 8 LY
HEAIE0 5. ARRTE & & URRRZERER. U SRcfbcEhes, B2
BEoLEFFELS &0 B B0 REEEn 5.

HYPERTENSIVE - FEMALE wOEH—&

N.S. B7l212/100( 136.8 H A A [ HEART: MInimal enlargement, ¢/tz.51., AORTA: Efongated
E uncelled, descending aorta somewhal lortumus., FURDI:
Grade 1 A,5., grade 2 general constrictlon,

LjE: Bob TRIEOEAZRD S, HhiE=.51 KIIR: W LMD, Tk
WM P RIS, MREE: % 1 O MIFREL, 352 15 S AME MR GUR & 3 5.

2067106 143.4 H ] A A ADRTA: SI1ight diffuse Increase In denslty, FUNHD|:
Grade 1-2 fecal & goneral constrictlon. Grandfathar
had stroke; patient had astevated B.P. during pregnancy.
HIAMR: FEBEMAIBIE I HEHE RGN, TR 151 — 2S00 O RN b & UR RN
WEEHS, HAEAES Auhs e n

H A A ND HEART: L. bordes stralght; 7 eardy L. alrlal enlarge-
ment, Slight general enlargement, c/t-,56. AORTA:
Slight diffuse increase in denslty. Classlca! Mitral
stenosls.

LR EFEREER, MUECTIEAGESD, SRMEERXT, HiE
=.56 RMjER: ERRZERMMME TORIENGR. SREAURIITS SRR,

123
o
»
@«

M. 5. 55l164-82 144,
&M

© a

D.H. 49 |182/102| 152,0 N L) A .4 ADRTA: Sllghtly wldened; cdescendldg aorta somewhat
tortuous; knob slightly increased In density,

AEOER: ATAEJESE RF. FvkmpRReeaEtTiE, KMIRIRES RAEUE R,

K. C 55 (2007118 154.1 A N A A EKE: Nonspecliic T wave changes; low amplltude, chlefly
precordlal, LI & AYL. AORTA: S|lght widening: sllght
diffuse increase In densl|ty. FUNDI: Memorrhage 0.85.,
grade 1 A.S. LTE: JERFSMET R ABHI. 2L LTHESL b2
AV LI &0 BIRMAVS v RTIR: AREIRA R, PYRARIGE 10k
0. U M, N 1IEORATHML & R0 5.

$.5, 49 (1907100 | 158.1 A A A A EKG: Nonspecific T wave changes {blphasiz T wave in
¥4). HEART: Somewhat enlarged, ¢/t=.58. AORTA: Aorta
wldened, esp. In arch; descending sorta somewhat
tortuouws. Some diffuse imerease in denslty, FURDI:

Grade 2 general consteletion, VR FSETMETHEL&EL 2
(V4 Rz 30y 5 THIETHE) LB ik, HifE=.56 RPIDR: ABbNRi2
WIIBHESOTEERT. FRAMRIE S CEITTE, SO ENEET
EREWNS, RE: 210 LBMELTIE R D5,

Continuved ($5%)
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TABLE 8 (Cont.}
8 (Hx)

SUBJECT
K4

ABE
P

B.P.
nE

PLASMA
CHOLEST
mng %
1 o
I LRT
= RS

X-RAY
B dpX Rip

HEART| AORTA
A BE | KD AR

FUNDI
HREE

REMARKS
W

84

180/104

157.1

HEART: Somewhat enlarged; chiefly L. slde, ¢/t=,57.

ADRTA: Wldened & uncalled; aortlc knob fgquite prominent-
suggastive plague. FUNDL: Grade 1 A.S5., grade 1 focal

constrictien. 1 younger slster had stroke.

Ll ELLTEMIZEOT, PRERERS S, hiE=.57 kllk: #3RLT
ol e, JOIBRERFFL (B L, EEEBEREES. B B 1 EomEEL,
W VEDMATRTATH. & 1 AR,

1

@

240/130

157, 1

£K&: Clessical LYH but marked in ¥y 4.5 & SV _,.
HEARY: Generalized enlargement, c/t=.80. AORTA: One
atherosclerotic plagus [n kneb. FUNDI|: 1 hemorrhage
g0.p0., 2 in O §., grade 3 A,S., grade 1 focal const-
rictlon il SLBUARLIRL, 2ZELV, fﬁf&ﬂ)Rf&Ei‘:‘J:v'V L2
M S IR U Rk, LB SREYCIRK, Wi =60 ABNK: KEHIRER
127 a— ATEks L. IREE: mARRe 1 405, ERMZ 27007, S3Eom
ARk, 51 HE oM R R,

3

232/130

183. 4

AORTA: Some Increase In density, FUNDI: Grade 1 A.S.,
grade | focal & grade 3 gaenaral constriction., Father
died stroke age 60. Patlent taking rauwolila pre-
saratbon. Skilfk: BRMFTTHIM. AREE: OF L MLOWEME, 6 LHELEET
BB & UF 3 o2 E. L0 ok kW L. AR D —
ok 7 4 TR

0

210/310

187. 4

HEART: Yery stlghtly enlarged, e/t:.51. AORTA:
Widsned, elongated & uncoiled; diffuse increase in
density. FUNDI: Grade 9-1 A, 8.

LB B TEUERRK, WE=.51 REMR: JEE, MR UL, EsEigit
TR, BRES: 8% 0— LIS MEE(L.

182/110

187.8

ADORTA: Small plazgque on knoh, FUNDI: Grade 2-3 focal &
general constrietion. Edema age 32 after prognancy.
KMHER: SRMABRERICANER(ERE. BRES: 0% 2 — 3 IS MRS & Uikl
W 32 OEFREERAR.

54

194/102

187.8

AORTA: Wldened; descending portlon sllghtly tortous
slight diffuse increase in denslty,. FUKDI: Grade 2
A.S., grade 2 general coanstriction.

KR 3R, Tl ST, BRSRRIE aHERE, TR 5 2 o miE
ik, 2 M ORI

12

180108

187.1

HEART: Slight generalized enlargement, c/t-.56. AORTA:
One atherosclerotle plague In arch. FUHD!: Grade 2
A.S., grade §-2 focal constrlictlon.

L& SRMNOIEIEK, HE=.56 AMIR: KBRS 127 70— LEELE 1 E.
FRES: 3% 2B mmiEai{k, &1 — 2o NTRARITE.

52

212/102

208.3

EXKG: LYH: nenspecifle T wave changas; markaed ampl]tude
©f RYy.g5-.g, S¥2.3. HEART: conslderable ganerallzed

“ienlargement but esp. of L. vent, c/t=.51. FUNHOI: Grade

1 A S, Apoplexy died 66.-L7EE: AACEEIRA, JRAERMETIREEL 2100
5, V,_ _ BHMORBEEIUV ,_ M0 SEREERL CHR LR 0
25 O2BMIEA, RICELEOEAFELS, MiE=.61 RE: & 1EonSH
fe. 66 EimEdz L o FEL.

52

180/208

208.8

EKG: Moaspeclflec T wave changas (invertsd Ty, and ¥5).
AORTA: 7 Atherosclerotlic ploguae In thoracic aorla.
FUND1; Grade 0-1 A.$., grade 0-1 tocal and genaral
constriction. Gchronic nephritis (7) age 24. [E: R
HTEEC LRSS (BWV, HEUV, 0bH 5 THRTM) . AbM: Bk
AR 7 5 1 — AEEGLHEDEES . IRE: 0 — 1 WomFMmL, H0—1

WD R & & FEMIERITIRHEL 20 5. AUF OIFRETR (7) 283,

44

188/112

209.8

FUNDL: ? Faint hemarrhage 0.%.. grade | A.S. Molher
had stroke 2t 47. MRE: BlRc#hclmoiEsy, 5 1EOMEHEL
kb 5. BTy Ok S,

53

1847104

226.1

HEART: S$llghtly enlarged, o/ ts. 54. AQRTA: Slightly
wideped and uncoiled, FUNDI: Grade 2 A.S., mlld fece
constriction; A/¥-2/3-r. Grade 2 aplcal systollie
murmur transmittad to L. axilla; ? RHB 7 A.S.

Lofd: EERENEK, WiE=.S4 AINR: BRI ICHETE LA b, BREE: F2UE
OmERML, BIREMEA V=2 3—4. LRIEIZETSE 2 JEOUREIERE
HAMMEBIRT. MNFRF & & UV LEEL0ESD.

Bl

280/118

251, 4

ADRTA: ¥Wldened, slongated, & uncolled wlth diffuss
Increase In density. FUNDI: 1 hemorrhage 0.D., grade
? A.S., grade 2-3 focal & general constrilction.
Gverwelght.

KIAAR: E5E, fhEr U CApibRe D, BERZBREAME TR, RREE: SIRMML T
o2 HEMAEEIE, W2 — 3IEORPr S & U AR MR, (RITGRE.
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TABLE @ SUMMARY OF ELECTROCARD|OGBRAPHIC PATTERNS
#9 LEURBERD

NONHYPER
MALE ALE 4 OTAL 3 LusS
TYPE OF STURY & FEA = I it HPYPUER
W oR NONHYPER{HYPER |NONHYPER|HYPER [NONHYPER [HYPER
Engus aii | M i | FEd 75 I Bt
NUMBER IN GROUP AWOAMN 18% 14 14 18 3z 32 64
MEAN AGE (CALCULATED FOR 19 MEN) B7. 4 a0, § 64.0 56,3 66.0 58. 1 62.1
M EMS (BFZRCLTHELEL D) 47,84 JEr2,4] £9.35 |®11.2| + 8.6 [£11.7] F11.0
NORMAL IEW B 1 10 9 18 10 28
NORMAL (AMPLITUDE ORS: NO OTHER ABHORM.) 8 6 3 5 g " 20
E# (QRSTHRENMM: Z2oftoREi L)
LYH, WITH STRAIN HELERK, BlEifEL540 1 1 i 0 2 1 !
LYH, WITHOUT STRAIN L ERA, SEBEFELHEVLED 0 2 0 1 0 3 3
LYH, NONSPECIFEIE T WAYE GCHANGES 1 1 il 0 1 1 2
EOEEA, ERRETEELIELI LD
NONSPECIFIC T WAVE CHANGES
HRRE TR 0 ! 0 8 0 4 4
INCOMPLETE RBBE A RE&LGH7O 7 1 0 1] i} t 0 1
MISC. FLUTTER-FIBRILLATION #HELH) 1 ] ] 0 1 0 1
EOM yytrocAL YPB WITHOUT OTHER ABNDRM, 0 . 0 o o . ,
i BRI E 4 b & v B—tE L EMEAI R
BORDERLINE TRACING [RAHEHETTLD 0 1 0 0 o 1 1
*No eltectrecardiogram was taken for one nonhypertensive mafe aged 72.
RYOBFEMMER LELEZ 2O TRERVOADLTERBE S EEL & 2o .
TABLE 10 SUMMARY OF FINDINGS - HEART AND AORTA - PA CHEST X~RAY
£10 HFHHEFmXHEHREICET S L0 & KROIIRAT AR
NMONHYPER
y PLUS
TYPE DF STUDY MALE 5 FEMALE ¥ TOTAL & RYPER
mR NOMHYPER |HYPER (NONHYPER [HYPER (NONHYPER [HYPER ren
JE L 7 U JEHE | Al | JESm 7 1L e
NUMBER IN GROUP &Moo B 18 14 14 8 a3 3z 65
MEAN AGE (CALGCULATED FOR 13 MEN) 67. 4 60.65| 64.0 56.3 | EB.0 58. 1 B2.1
T EMS (BFISR VT LA L 0) £ 7.8 Et2,4| £9.3 ([H1.2]|% 8.6 JE11.7| 11,0
weapt NORMAL EW 13 8 7 8 20 18 a8
LB ENLARGED C/T . 60-.860 5 5 7 B 12 13 25
VS /T .61-.70 i 0 0 q 1 1 2
NORMAL IE7E 8 4 5 2 13 8 19
DIFFUSE A
’ iﬂﬁfﬁlé';fﬂﬁsaasfé;ﬂzmsm 7 7 7 9 14 16 30
7 PLAOUE HE{EBENEHZ L D 1 (i} 1 1 2 1 3
aopTa DEFINITE PLAQUEMBFIZHIERERE0 L L @ 1 2 2 4 3 8 8
i ELONGATED fhik 1 1 1 4 2 5 7
TORTUONS  EFTE t 1 0 2 1 3 4
UNGOILED 3 dhil 1 1 0 5 1 B 7
? WIRENED SROEHZ L O 0 1 1 0 1 1 2
WIDENED Wik dEn st 0 3 3 i} | 3 11 14

28



o]

POSTEROANTERIOR CHEST X-RAYS. The data
are described in some detail in Table R and
summarized in Table 10.

Heart. Single postercanterior films
are not wholly adequate for evaluating
cardiac enlargement but this was the
best available compromise under the
circums tances. Accurate measurements of
height were made 1In most subjects and
weights were obtained in all. These
subjects are comparable to those of average
rural Japanese.sg Comparison with the
table of predicted values for transverse
diameter of the heart from the paper by
Ungerleider and Clark40 has been made on
the basis of these observed weights and
heights for the male and female Japanese.

Aorta. The detalils may be seen in Table 8,
summarized in Table 10. The relative
paucity of calcified plaques which ceould
be seen was a striking feature in a group
of this mean age. O0f the 12 persohs in
whom plaques were possibly present or
definitely visualized, eight were women.
In no instance was widespread atheroscle-~
rotic caleification seen, and except in one
male of 77 only single plaques were seen.
By contrast the diffuse increase in density
which is presumably related to medial
caleification and is iIndependent of
atherosclerosis41 was seen in nearly half
of these subjects, divided equally by sex;
the presence of hypertension may have
hastened the appearance of this diffuse
density by approximately one decade.
The remaining changes whic¢h were seen
appeared to be associated primarily with
hypertension. In coneclusion, it was the
radiological opinion that on the average,
the heart and aorta of the Japanese in this
small group appeared 10 to 20 yedrs younger
than would those of Americans of the same
sex and age.

BLOOD LIPID DATA

Data on each individual are shown in
Table 11, and the data have been summarized
by groups in Table 12.
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B M ER X RIRE HEHo—IonBEMiE R
IR L, %O ERINHIT L.

Y B—p3F A miE AL RIER ¥ E 'R
ELTHEOLOTLWI EETHIZERIML T W
A, BUM L, CIHIAAE Lo FEE LCHER
sk BEBASHIIOCTERERSY, &
BELACHY VTHE LA, ZALEREBIZEA
CETA—BEHEFGRE LD EEHE L. P
Ungerleider AT Clark“mEERBLIIRS A
ALEMEEER Lok, REABFRABLD
HEECHGERAECESOTIERL L.

KB ARSI, HEEENCRL L.
BRI BRI 20 2 &3, & OFHEMR
B HIEELWHBRTHE. GRULEES AT
BrEbhadE, b5V ZASRD 6N
BHEIEDI L, SHREATH- £, ERZT
50— AR REEEOFAOBIZE R 5 h
¥, $ATIFOBF 1L KE, ARAFERL
FhE TEARDZIGER 20, —F, BEOER
LGN S 35T 70— LELE & S ERE
LE LN AMIBMERMN A, ZRLERED
GEMOPL N FRARCES b A, HOE
HE D TETE A 2 00 43 4R 1 M I B SE3R 00 B & #4910
ERBALOILHALY, FOEMIED A
R, Ee LTBMEECHE LAER T
BEELLND. HEXEFA,6EB-ERE,
ZOBAFNNEIC B D LRIECIZRENIR &,
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BRIWENENEMECRALEN S ZETHS.
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TABLE 11 LIPID DATA
#1l MW EEY
SUBJEDT{AGE EHDEE;#ERDL PHOSPHOLIPIDS| rpo/py cﬂu:t:i:RnL ;5utgsﬁtzg: EHD:?Z?;ROL
(TC) mg% (PL) me% mg % % mg %
€% |mas| oV AT BRI (PL) me% aZLAFwu-A|aTb AFa-N|faL AFO-1
MIR(T C)mg% mg % FNHTC % mg %
0.7, | 44 96.0 100. 0 0.88 al. s 36. 8 48.0
Y.E. | 64 120, 4 129.3 0.93 3.5 27.5 82.7
K.k, | 72 124.7 158, ¢ 0.78 56. 0 54,8 68 4
N.W. | 70 125.4 154.8 0. 81 35.5 29,2 86.0
I.T. | 70 120, 8 151.5 a.36 0.0 24,0 95,4
Y.8. | 82 132,71 177.3 0.75 28, 0 22.5 1001
M.T. | 73 133.4 153,13 0.87 28. 5§ 22.2 100. 0
0.8, | 77 133.4 145, 1 0. 92 36. 5 29,8 - B6.7
B| v.71. | 65 138, 4 161, 1 0. 86 32,5 24.8 01,7
M.M. | 58 145, 1 150, 1 0.87 51.0 35. 4 89. |
%1 k.s. | s4 152.1 183.1 0.83 58.5 26.0 109, 7
ﬁg 2" kx |6 156. ¢ 189.0 0.82 58. 0 39,8 88. 4
g K. T, 67 162,1 189, 6 0.85 61.0 aB. 4 ag. 4
; WK, | 72 164, 1 160, 2 1,02 54.0 34.1 104, 4
Y.N, B7 179, 4 190.8 0,94 51.40 30.3 118.7
K.s. | 12 180, 197.3 9. 91 50, 0 29. 0 122.1
N.K. | 75 187.t 198,89 0.94 36.9 1a.9 153.8
> v.5. | 69 188, 8 180.3 0.93 40,8 49.7 141.1
= 1.5, | 78] 212.8 224. 1 8.95] 51.5 24. 5 156, 4
E T.s. | 17 92,0 117.4 0.78 29.0 13.8 56. 7
b Y. M. 66 1og.1 133.9 0. 61 45,0 42,1 61.7
z N.s. | 14 137.4 183.8 0,87 44.5 33. 1 80. t
= Y.u. | 71 138.1 142,12 0.97 28,4 18.4 108, 4
k.s. | 85 145.8 172,8 0.85 40,0 25, 8 08,4
¥ r.s. | sal  14s.8 174, 5 0. 86 40.0 27.4 105.7
T A, | 47 151.1 1686, 2 0. 91 51,0 33.3 102. 4
51 o.m. | B4 151, 4 173. 5 0.87 44,1 31,4 8.2
E N.§. | B2 152.8 183.1 0. 89 4.5 35,2 100, 4
“Twre. |10 166. 8 198, 8 0.83 ag.o 22,4 135, 4
0.s. | 50 172, 5 169.4 1,02 6.3 22,1 127. 7
0.0. | 718 176. 4 189.8 0. 83 8.0 22, 4 1356. 4
N.S. | s8 184, 4 211, 2 0.87 73.0 39.86 111, 4
M., | 82 209, 4 208.8 1,00 53. 0 25,7 153.1
0.H. | 84 5.0 T00. 2 0.65 35. 5 55. 8 26. 0
v.s. | 82 112.0 148, 3 0.75 42,0 36,1 T4.4
s.M, | 58 118.4 152. 5 0.78 45.5 9. 2 70.7
M. 1. | 38 125, 1 187. % 0.75 46.0 37.1 78.0
40 1.k, | 68 132.8 144.1 0.93 37.5 29.2 85.0
?g 0.7. | 78 137.4 1556 0,88 55.7 42.1 78.7
# PR we. 81 144, 4 15%. 2 0.93 40,0 28,1 97. 6
w K.F, 57 145, 8 161, 2 0.80f 46. 5 32,6 96. 0
s 5 I.5. | 58 149, 4 157.3 0.98 56.0 37.3 84,0
p K.N. | 58 155, 7 189. 8 0.92 56. 0 7.1 92.7
& M.y, | 42 158. 1 176.7 0.89 51,0 32,5 108. 4
§ M.Y. | B9 160, 4 208. 0 0.78 49,7 32.3 104.4
= N. M. 58 162, 8 184.4 0.88 371.5 24,1 118.1
K.S. | 67 203, 8 277. 4 0.73 87.7 43.0 116. 4
continued {#t&)
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TABLE 11 (Cont.)} (%)
SUBJECT| ABE GHOEg;¢:ROL P""f:ffL;:;ns Te/PL cHntégﬁguuL Eﬁniﬂs?ESSE EHDJ?Z?LRUL
G ara—|  wem P S M AN PO | Ay
RO B T mat|  (PL) ag% n% ROTC % e
N.S. | 67 136. 8 151.3 0.90] 48.5 38.3 78.0
S.T. | 29 143. 4 15,8 0.94| as. 78 28,2 82.7
M.s. | 55| tag.4 177.1 0.84 40,0 27.3 106.7
D.H. | 49 152, 0 NO OTHER LIPID DATA toflolEHAE 4 L
K.c. | 58 154, 1 411,37 0.377 27.% 18.6 120.
5.8, | 49 156, 1 173,89 0.80| 8.0 .8 103, 1
ég 0.H. | B4 157.1 167. 8 0.84| 30.5 19.7 124.1
M.T, | 73 157. 1 168. 2 0.983 50. 0 2.3 104.8
AN BT T P 163. 4 187. 0. 98 39.5 25, 3 118.7
0. M. 70 i67.4 i04,2 0. 85 7.0 21,6 134.1
> |w| 1.5, | 66 187.§ 234.8 0. 80 52. 5 28. 4 132.4
SlE|_NM | s 187. 8 222.9 0. 84 52. 0 28.8 130, 1
Blw|_rw |12 197.1 174.1 1.13 81.4 ‘32.13 128. 4
w M.S. | 52 208. 3 218.7 0.98| 37.2 18.7 162, 1
= 0.H. | 52 208.8 2241 0.93 40.5 19.9 163. 4
M. | 44 209, 8 235.7 0.88 0.0 7.9 155. 0
Aol 53 22§, 1 247. 9 0.4a1 47.8 20, 4 182.1
Y. K 61 751, 4 228. 9 110 4.0 15.8 209, §
TABLE 12 SUMMARY LIPID DATA
#12 I HAHALE
MALE 5 FEMALE & ALL NT|ALL HT| P<. i1 L05>P> .04
NT T ALL N7 HT ALL
JeFEa | & E Jednm | WM AF |FEMMLER) ®mF
NUMBER £ 4% 19 14 a3 14 18 32 a3 32
67.4 | 60.5 | B4.3 | 64.0 | 56.3 ) 59.7 | 66.0 | 58.1 | S NT > HT [ ¥ NT > HT #
AGE 8 +7.84|£12.4 [+ 08.84)+0.36[+11.2 [£11.0 (£ 8.6 [£11.7 A;h > 3ﬁL
GHOLESTEROL (mg #y |'90+1 [140-9 |146.2 [154.0 [178.8 [187.8 [151.8 |162.1 ﬁ:; > :; g 2HT > NT &
SLAFO-A (mg%) [FI4 [E41.e 1E30.6 monie =3z lxaa [ranoo fras.y U2 RN E
\ b i ZHT > NT &
PHOSPHOLIPIDS (ngs) |168.7 |108.4 | 168.5 (171.9 198.27|104.8 l;g.g lgg.; ﬁ:; i :; g
IR (se%) +28.8 |£39.3 |£33.1 [+28.8 |£33.1 |+32.5 |+27.5 |+3s. Fuzus
Te/RL a.88| o0.84 o0.88| o0.%0| o0.03| o0.9%| o.ss| 0.8 2:; 2t g
#BoalLAFo—LR/SIEER|E 0,07+ 0.09(+ 0,08|+0.07|4 0.09|+ 0.08|+ 0,07|4 0,00 LALLS> ALL 2
@ - CHOLESTEROL (mg%)
(ALPHA LIPOPROTEINS)| 42.2 | 48.0 | 45.12| 43.0 | 44.1%| 44.g" 0 | 46.3¢
a—TLAFT—N (mg%) [E11/1 Jkr3.2 |[E12.005(511.8 [+ 8.5 l10.3 |=r1.2 it
(e —EFa74 )
TC N @CHOLESTEROL | 31.1 | 36.3 | 93.3 | 20.6 | 25.7%| 27.49 30.4 | 30,59|8HT > HT 2
a—aLAFT—Ahe |+ 8.3 |+ 7.7 |+ 8.1 |[+6.8 |+ 6.2 |26.4 |+7.5 |68 |SHTZNTE
BalLaro—-nit (%) $ALL > ALLYR
fLET:HE%E§;::$tf:§?) 103.3 | 88.5 | 97.0 |106.8 |131.5% 120.4% 104, 112,27 TRT 2N g FHT > N1 %
B—auaru—n (g P20 [F2201 [E26.0 [+26.6 [k32 8 [r3z.2 |z26.4 [z28.3 | BV 2 L1 0
(B—UAETos4r)
a - Data or 16 patients b - Based on 30 patients c - Data on 17 patients d - Based on 31 patients

a —MBEIEH 12T PR

b —B #5308 12955 < et
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RESULTS

The data on the serum 1lipid components
are in striking contrast to those commonly
seen in the United States. For instance,
the average serum cholesterol values for
males and females were 146 (+30.8) mg per
cent and 168 (+33.3) mg per cent re-
spectively., In sum, serum cholesterol,
phospholipid, and beta lipoprotein concen—
trations are very low, and the distribution
of cholesterol in the lipoprotein fractions
" is that seen in young Western individuals
below 35 years of age.37’

Because of the skewed distribution of
this group toward the older ages, and
the small number of subjects, general
implications must be of a limited nature.
Within this framework the data suggest
that at least among the Japanese farm
lebhorer: 1) There is no indication that
lipid levels?d rise with age; 2) The
interrelationships among hypertension,
sex, and lipids are not clear. Females,
but not males, with hypertension had
significantly elevated levels of serum
cholesterol, phospholipid, and beta
lipoproteins; such elevations accounted
largely Tor the higher average values of
these 1lipids in women compared with men,
when grouped without regard to the presence
or absence of hypertension.

DISCUSSION

Statisties on the prevalence of hyper-
tension are difficult to evaluate for
many reasons including such varilables
as the different conditions under whiech
measurements are made, the eriteria
for diagnosing hypertension, dietary,
climatic and perhaps racial differences,
as well as a varilety of sampling errors.
The inherent problems in such a study
have heen discussed at some length by
Morsell44 and by Murrill, 45 fThe present
study 1s not free of such variables for
at least the Tollowing reasons: 1) The
population studied was not representative
of the Japanese as & whole but instead
was made up largely of farmers and their

32
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migfs B ER IC My 28, KRB H
WT—BIRESh BRI TEL WL L
. iz, BRoL#Ez VAT — VEEEIR
2h#Fh 146 (£30.6) mg%, 168 (£33.3)mg%
ThE., —HRICMILATFO— N, BEH K
VA EAOIRE ImD TEL, BIRESE
WO LAFO—LSHENIREL, BFLUTOE
WIERRA O Z Rzl REinFH 5, 50

COBTIEEERE &5 10 Tafdrdkx
Bz RLTEY, —HHEBRERLL AR
SARKELTOZOERIZEIMAFHIETHD.
oz ERNEELTELAE ZOoBRBUEAR
OEHSEEOMIZS L EERD LI ZHED
HhEZELETBTALOTHA. ML, 1) BH
BAFERBEBIEC RS LI BFERRDLRE
w.® 2) BImE, MR, EUiiRE oMERE
A LH LY, BFHMLTEEDEAERE LT,
TFBMEHFCH->TREIOMFEILAT I
i, HIEEE, Hos BHEAE ARG
WO EMEECEEEMNELTELS 2 61,
COBSRELLTBALCLSTI INALEREDOT
BiABTR Lo HwEbEBLTErAE I,
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BmMTEO BT S HEE, H 230
ERBOBROBEN, BNEEOBEYE, HiE
L4, H 30wz AT ONNE, & CiEARNE
DEMNEESOEREATE (OBRIZE Y,
FOHEFERTSH L. 20L& LFEALEOH
BE 2o TiE, BEIZ Morsell™ K fMurrill © ¥
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LR ESROBHIZEYZ) LATEE»LR
FRBZEATELPo. BB, 1) HIEAR
ExnABEEHARALEERRTSL0TES,
FrLT—HHFIIFTIRERUVZORENL R



familles from one district. 2) Among the
resident male populatlion about half of
those aged 16-40 were examined whereas
two-thirds of those over 40 were seen.
3) Among the adult females in this village
almost all {92 per cent and 94 per cent)
of the individuals aged 26~40 and 41-59
respectively were seen, while only 67 per
cent of those below 26 and 79 per cent
of those over 60 years were examined.
4) While 84 per cent of all adult females
in the village were seen only 58 per cent
of all males were studied. 5) Values
for bleood pressures generally were the
result of only a few readings during a
single examination. 6) The blood lipid,
electrocardiographlic and chest x-ray data
from which extrapolations to the group
have heen made, are based on studies of
only 65 individuals among whom the mean
age of the females and males was 59.7
and 64.5 years, respectively, of whom
but two subjects were less than 40 and nine
below the age of 50. 7) Data on the
chemical analyses of diet and urine were
hased on the results obtained from only 26
farmers (male) and 6 of their wives (diet
and urine samples from Japanese outside
this group were also obtained).

By contrast, the following factors may
have contrilbuted toward making the study
representative of one segment of the
Japanese population: 1) All patients were
of the same race; 2) common environmental
and occupational backgrounds; 3) similar
dietary background; 4) relatively uniform
nutritional status; 5) distribution of
examlned patients by age and sex closely
approximated the distribution in the
village as a whole; 6) if the laboratory
data are based on comparatively few
individuals, the uniformlity of the results
suggests that the findings may be more
generally applicable,

As noted earlier the prevalence of hyper-
tension apparently is not distributed
umfmmh'ﬂwmgmmtJmmmlmlhzg Using
similar criteria for defining hypertension
Fukudal® found about 1.5 to 2.0 times the
prevalence of hypertension among farmers
at various ages for both sexes in the
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.northern prefecture of Akita that was found
in this study in Hiroshima. Takahashl e¢
7 reported somewhat higher prevalence
‘figures for the same region. In general,
the northern prefectures of the main island
(Ronshu} appear to have significantly more
hypertension and cerebrovascular accldents
than more southerly areas.? From the
distribution graph of Takahashi et ail’ the
area around Hiroshima (site of the current
study) 1s included among these prefectures
with the lowest inclidence of cerebrovas-
cular accidents, and therefore presumahbly
hypertension., No comparable data on
hypertension are available for farmers in
Hiroshima but among the first 5000 adults
(half of whom were exposed to the atomic
bomb) studied in considerable detall by
ABCC in Hiroshima, some 950 had hyperten-
sion, which would indicate an overall
prevalence of about 20 per cent, in

al,

agreement with the present study. There-
fore it seems reasonable to infer that the
figures obtained on the village of Kuchita
are fairly representative of the area.

Comparison of the frequency of hyperten-
sien in this population with that in other
reglons is difficult because of the factors
noted earlier. It is imperative that
some uniform method he introduced into
future studies of population groups so
that valid estimates can be made of the
prevalence and incidence of hypertension
in different areas, No attempt will
he made here to review the voluminous
literature on blood pressure estimations
which have been made throughout the world.
Unfortunately most studlies cannot be
compared 1in detall because of the wide
variations in method, but some of the more
recent general observations on the subject
are as follows: 1) Some observers have
proposed that essential hypertension
is not a specific disease entity bdut
ins tead elevations 1n pressure represent
statistical deviations at "the right hand
end of frequency distribution curves that
show continuous variation™ as would those
for weight and height, for instance. 8 on
this premise 1t is difficult, although
perhaps not impossible2 to account for what

- appear to be significant differences in the
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frequency of hypertension among different
races®?
same race, such as the Japanese noted
above. £2) There seem to be races in
which hypertension i1s relatively un-
common.47 Among such observations during
the past 10-15 years are the following:
a) Padmavati, Gupta, and Pantulu reported
finding 21 hypertensives (New York Heart
Association Griteria48) among 708 males
and 344 females who were low income
indus trial workers in New Delhi and rural
villagers from a nearby area,?9 b)
Rodah 70 reported that among 735 blood
pressure measurements on 104 consecutive

and even among membhers of the

Alaskan Eskimos, no systolic pressure
higher than 162 mm was ever recorded;
80 per cent of the recorded systolic
pressures were below 116 mm. In both
this and the preceding study, although
precise details are lacking, the distribu-
tion probably favored Individuals below 50
years of age. c) Alexander®?l quotes
observations made on 296 Alaskan Eskimos
of whom B7 were 41 years or older. d)
Cohen?? using 90 mm diastolle pressure
as the end poilnt, found 11 cases of
'primary' hypertension among 1137 South-
wes tern American Indians consecutively
admitted to the hospital; 10 of these
cases occurred among the 331 individuals
40 years of age or older, or 3.3 per cent
of this older population. e) A recent
English abstract of Soviet medicine
reported that 3 to 4 per cent of Bulgarian
gypsies suffered from hypertenslive disease.
No further detaills are available.>d
f) Chavez recently has stated1® that
hypertension had been uncommon among
Mexican Indians and almost unknown among
the pure Mayans; it appears to have heen
increasing recently but no prevalence
figures were given. g} Kean®? repor ted
that among 407 apparently healthy Cuna
{(or San Blas) Indians from islands off
the northern coast of Columbia, no one
with a blood pressure of 150/100 was
found. "Two males had systollec pressures
of 144 mm; all other systolle readings
were under 140 mm. Four Indians had
diastolic readings between 90 and 99 mm. "
Of these Indians, 202 were over 35 years
and 112 were 45 years and over.
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Among the groups which appear to have
more hypertension than would be expected
by chance distribution, various negro
societlies have heen studled most ex-
tensively. ¥rom both elinieal and autopsy
studies by a number of observers the West
Indian negro living in Panama has from five
to eight times as much hypertensive disease
"as the native Panamanian, and about three
times as much as the whites residing
there.5’55"58 The same ethnle group
of negroes in the Virgin Islands?® and
Jamaicaﬁo appear to have considerably more
hypertension than white residents. There
are a number of observations which indicate
that the negre in the United States
likewise is more commonly afflicted wilth
the disease than the whiltes. Coms tock®L
recently reviewed the literature on this
subject in assoclation with a prevalence
study which he made In Georgla. He found
that at all ages above 15, the negroes of
both sexes had significantly higher mean
systolic and diastolic pressures. In &
current review, Phillips and Burch62
concluded that "in general, the ratio of
the 1ncidence of hypertension in the
(American) negro to the white is two to one
or greater," that average blood pressures
vere higher in 'normal' people among the
negroes, and that the incidence, morbldity
and mortality from hypertensive disease
were likewise greater.  The situation
relative to the African negro 1s less
clear. Donnison reporting from Kenya63 and
williams®? from Uganda - both areas being
in East Africa -~ found 1ittle hypertension.
Gelrand®d in 1944, writing in his book
The Sick African stated, "Essential
hypertension 1s encountered in the Native -
not rarely, but much less often than is met
with in the European...Hypertension as a
result of hilateral hydronephrosis is
especially common...resulting almost always
from bilharzial stricture of the ureters.”
Reporting in 1952 however®® he stated —-
"Simple hypertension is far from uncommon
in Africans,..."™ and this time he remarked
"upon the infreguency with which hyperten-—
sion follows bilateral bilharzial hydro-
nephrosis.,™ Among 1500 consecutive
hospital admisslons he found 70 (4.7 per
cent) with systoliec pressure in excess of
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150 mm, and 101 (6.7 per cent) with
diastolic pressures above 90 mm. While
such figures are well below those of the
average general hospital in the Uni ted
States, Gelfand's 1952 data indicate
clearly that hypertension of some kind is
found. Estimates of prevalence which are
derived from hosplital admissions are open
to conslderable doubt when applied to the
general pOpulation44-but such a technique
is an often used one and presumably has
some validity as evidence of relative
frequency. Among the Bantus of South
Africa, hypertension appears to be found
about as freguently as in the negroes of
the United States,®7;68
data are not at hand which indicate the
prevalence of hypertension among negroes
along the west coast of Africa, from
whieh most of the American and West
Indian negroes came originally. There 1s
sufficient information from the foregoling
to state that hypertension exists among the
native Africans and that its prevalence
prohably 1s not the same among all groups
or in all reglons. The interplay of ethnie
inhomogeneity with widely differing

physical, social, dietary, work, and

economic environments may account for the
variation in the occurrence of hypertension
without explaining this difference.

Just what the prevalence of hyperten-
slon is in the United States 1s not known.
Morse11*? in 1951 end Murri11%5 in 1955 dia
not find a study which they believed to be
representative of either the general
population in the United States or a
segment thereof. Comstock's observa.tions61
appeared subsequently (1957) and appear to
have been carried out in excellent fashion
so that the data, partieularly for the
whites, are probably representative of the
region. Unfortunately, mean blood pres-
sure 1s presented and direct numerical
comparison is made difficult because
such calculations have not been made
here. Although there are valid arguments
for preferring mean values to the frequency
with whiech certain levels of pressure
are found, for this study it was elected
to use the latter based on the belief that
prevalence of different pressures is more

Unfortunately
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meaningful than mean pressures. Obviously
this is a subjective value jfudgment.
Probably the greatest incildence of elevated
blood pressures in the general population
has been reported by Master, Marks, and
pack®? and Master, Dublin, and Marks;7O
the first study included industrial
workers, residents of home for the aged,
and patients from one general hospital in
New York City, while in the second study
the individuals were working or applying
for work in war industrial plants and
alrfields. The observations were made by
various physiclans and subsequently
collected by the authors. Whether such
studles are representative of the general
population is difficult to say but the
numbers studied were large (16,205 men and
14,350 women) and in view of the high
degree of mobllity of Americans, the sample
may be more representative than necessarily
indicated by the limited geographic areas
involved. On the other hand, among the
possible inadvertent sampling errors
the influence of the war should not be
overlooked. It 1s possible that the second
sample at least included more individuals
with elevated pressures than otherwise
would have occurred: Employable males with
hypertension turned down for duty with
the armed services, healthy males with
emotional confliet over not being in the
armed forces, worries over relatives and
friends in the war, women having to assume
the triple roles of mother, father, and
breadwinner, etec. The percentage of
elevated pressures seems unusually high:
In both studies they found approximately
half of their population over 40 had
pressures of 150/90 or greater. Parallel
findings were reported in the Framingham
study71 where about 60 per cent of the
8§98 males aged 45-62 were found to have
pressures in excess of 140/90 and 23 per
cent had systolle pressures of 160 or more,
or diastolics of 95 or more, or both. By
contrast, Perera'® has stated that after
"repeated analyses in different age groups
-.»We have never observed an ineidence
greater than 6 per cent in any serles,"
provided they limited their subjects to
"those with established disease." From
a statement earlier in the same paper, one
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wounld deduce that "established disease"
refers to well established dlastolic values
in excess of 90 mm. Further discussion of
this perplexing problem would not aid in
its clarification, unfortunately. It
is apparent that hypertension is very
common here but just how common no one
really knows.

Hashimoto et 8173

reported that hyperten-
sion was as common among the Japanese as
Amerilcans., Schroeder74 recently reviewed
the subject of atherosclerosis and hyper-
tension in the Orient, after making
personal observatlions in seven countries at
15 leading medical schools. Comparing life
insurance data, hospital admissions, and
other sources in the two countries he
concluded "...that hypertension is about
as frequent in Japan as it is 1n the
United States, perhaps more frequent..."
e also commented upon the well-established
geographic difference in prevalence of
hypertension and cerebrovascular accidents,
noted earller in this paper. He found no
correlation with salt ingestion but no
actual measurements were elther made or
known to him at that time. From the data
presented in the present work, such
observations as have now been made seem to
suggest that the average level of salt
ingestion decreases from north to south
parallel with a decreasling incidence of
hypertension and cerebrovascular disease.

Whatever the precise incidence of hyper-—
tension among the Japanese, the character
seems different from that in most Western
societies by virtue of the relatively
uncommon complication of coronary artery
disease. Although there may be dispute
over the precise incidence of arterlosecle-
rotic heart disease with or without
hypertension in these people, the evidence
is overwhelming that this type of heart
disease has not been the significant cause
of morbidity or mortality that it is and
has been in the United States for instance.
Some of the evidence has been cited
already. Two recent reports from Japanese
observers are pertinent since they repre-
sent the results of surveys made by some of
the foremost cardiologists and pathologists
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in leading medical schools., The first
report75 is a review of clinlecally diag-
nosed myocardial infarction (and angina).
For the full significance of this report
it must be appreciated that the medical
services in most Japanese hospitals
are not general medical services such as
are commonly found in the United States,
but instead a hospiltalized patient with
heart disease would probably go to or he
admitted to a.service (or 'clinie') of
whieh the permanent chief was a cardiolo-
gist. Therefore, data gathered from such
experience would be heavily biased in favor
of any heart disease that existed in the
community. Despite such qualifications,
during the years 1938-1948 with a total
annual patient population ranging from a
low of 1671 to a high of 2442, the actual
numbers of patients diagnosed as having
myocardial infarction ranged from zero in
1944 among 18538 patients to nine in 1941
among 2115 patients. Although the Japanese
observers pointed to "a remarkable inerease
of cases with myocardial infarction®
during the 1949-1954 period, the increase
numerically was small, varying from 9 in
1949 among 2390 patients to 27 cases among
3150 hospital patients during 1953. The
pathological report’® was equally definite.
Among 2746 autopsies at Tokyo University
from 1945~1955, there were 23 diagnosed as
having myocardial irnfarction (including
myocardial scars); at Kyoto University,
frem 1901 to 1955, among 4087 males, 11 and
22 had myocardial infarction and myocardial
scars respectively; among the 3071 females
two had infarets and three had scars.
Included in this second paper are a number
of tables summarizing the anatomical
findings in various vascular branches. The
grading of atherosclerosis is difficult to
evaluate from one center to another, but
perusal of the tables indicated a striking
pauclty (relative to the Unlted States) of
advanced lesions,

The subject of atherosclerosis in the
Japanese is an important one from the
standpoint of the pathogenesis of this
complex disease., On very similar data to
the above some cohservers have concluded
that atherosclercsis 1is commen in the
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'Japanese.74’77 The senior author of the

present paper suspects that the difference
in interpretation 1s largely a matter of
degree and would faver summarlzing the
situation much as fellows: In the past,
atherosclerotic coronary artery disease has
not been an important cause of morbidity or
mortality in Japan, although 1t undoubtedly
existed. There 1s evidence that the
incidence may be increasing although
this appears to be relative to a very
low base 1lncidence and there are no
obhservations whieh would iﬁaicate a
prevalence approaching that in the United
States. Pathologiecally atherosclerosis is
found in the Japanese but the severity is
generally significantly milder at more
advanced ages, than is true in the United
States.
Japanese cardiologists and pathologists
including one American pathologlst working
in Japan would he in agreement with the
above summary.
general agreement that such c¢linical
corcnary artery disease as was belng
observed most commonly occurred in members
of the professional class whose life lis
increasingly taking on Western patterns.

Personal conversations with

Detalled discussion of the cerebrovas-
cular complications which figure so
prominently in Japanese descriptiens of
hypertension are'beyoﬁd the purview of this
article. Earlier, mention was made that to
these complications has been ascribed the
leading cause of death in Japan; that the
prevalence appears to follow that of
hypertension and like the latter, declines
from north to south 1n the main island of
Honshu. It is probable that many deaths
are improperly assigned to this category in
Japan, as 1n the United States; however,
Just as 1t was true for the low incldence
of coronary artery deaths, so 1t 1s
difficult to ascribe the difference in
frequency of cerebrovascular accldents in
the two countries to errors in diagnosis
No unequivoeal explanation is at
hand to interpret the frequency of these
accldents; one possibility 1is that the
thin-walled recurrently bifurcating
cerebral arteries73 are Inherently more
susceptible to injury, and hypertension

alone,

Furthermore, there was
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could be thought of as an injurious
agent to vessels. In the absence of the
factors leading to early death from
arterlosclerotic heart disease sufficlent
time is allowed for the effect of prolonged
hypertension to become manifest in the
cerebral arteries. In the Unilted States at
least, most individuals with cerebrovas-
cular accidents?? have hypertension.
If the lesions in the cerebral vessels
of the Japanese are primarily athero-
sclerotie in origin, this might suggest
the possibility that the pathogenesis
of coronary and cerebral atherosclerosis
is somewhat different. Another inter-

esting possibility is that the lesions -~

at least some of them - are not athero-
sclerotic in origin but are related
to hypertensive process per se. No
final answer 1s available but recent
discussions2® have re-emphasized the
possibility that hypertension may be
assoclated with hyalinosis and aneurysm
formation in cerebral arterles; furthermore
the ¢lear-cut separation between hemorrhage
and thrombosis probably no longer is
tenable. Thus the picture that emerges
is one 1in which atherosclerosis may be
present but is not required for the
production in hypertensives of lesions
ineluding hemorrhage without thrombosis,
hemorrhage with thrombosis, thrombosis
without hemorrhage, ischemic infarcts, and
apparently virtually all gradations in
between.26 The relative mildness of
atherosclerosis in other areas of the body
might argue for such nenatherosclerotic
orlgin of some Japanese cerebrovascular
accidents. Furthermore, it would aid in
explaining the well established faet that
while American men have much wmore mortallty
from atheroscelerotic heart disease than
American- women, the mortality rate from
cerebrovascular lesions 1s very similar in
the two sexes.2?

The American negroes, like the Japanese,
have a well documented high mortality rate
from cerebrovascular lesions assoclated
with hy'piertens:lon.g5 Indeed, between
ages 40 to 69 the negroes have 1.5 to
5 times the mortality rate that American
whites of similar age and sex have from
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this cause. Relative to arteriosclerosis -
the situation is less clear, a subjJect
diseussed at some length in the review by
Phillips and Burch62 as well as that of
Stamler.?? The data on which their reviews
were based might be summarized briefly
as follows: 1) Aortic atherosqlerosis
probably 1s of similar degree 1n the
southern white and negro races and coronary
atherosclerosis may be equal. 2) Despite
the foregolng evidence the southern negro
{and perhaps particularly the southern
rural male negroso) has significantly less
ischemle heart disease than comparably aged
whites. 3) The negro living in the urban
north may have nearly as much arterioscle-
rotle heart disease as whites. 4) However,
sinee the negro has about twice as much
hypertension as the white, even equal
mortality rates from arteriosclerotlc
heart disease would represent relatively
lower rates for the negro, based on the
evidence that the presence of hypertension
in white males markedly increases the
lnecidence of arteriosclerotiec heart
disease.71 Nonetheless, 1n the spectrum
of hypertensive cardiovascular disease, the
American negro appears to be the most
seriously afflicted race yet encountered:
& mortality rate from cerebrovascular
accidents which up to mlddle age in both
sexes 1s even higher than the Japanese, in
assoclation with a mortality rate from
arteriosclerotic heart disease in the male
which over all is probably only slightly
less than the white, and for the female up
to 69 1s significently higher than for her
white compatriot. The factors involved in
the different patterns of this disease
among these three races are not established
and their detailed consideration is beyond
the scope of thils paper. Fortunately, a
number of separate investigations are now
being made among these several groups.

Relative to the Japanese, there are
at least three major elements which
may contribute to the pattern of vascular
disease, each of which has been and
1s bheing glven seriocus consideration
by students in the field of hypertension
and atherosclerosis: 1) Heredity;
2) diet and nutritional state; and
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3) physical activity. It seems doubtful
whether genetlic factors are primarily
responsible for the paucity of coronary
artery disease 1n the Japanese although
this 1s incompletely assessed. It has been
reported19 that the mortality rate from
arteriosclerotic heart disease was higher
among male Japanese living in Hawail than
among those living in Japen; in turn,
Hawaiian Japanese had less than Japanese in
the continental United States, and the last
had less than white Americans. Most of
these Japanese living in Hawaiil and the
United States in the susceptible age group
45-64, were immigrants from Japan and
it seems likely would continue to be
influenced by dietary and other cultural
patterns already estahlished in themselves
or their families. In this regard,
Hawalian Japanese have retalned more of
their native culture than have those who
migrated to the continental United States.
The study of males of Japanese ancestry who
have been exposed to a comple tely Western
environment from birth will be one critical
test of the role of heredity versus
environment in atherosclerosis.

Discussion of the enormous literature on
nutritional factors and atherosclerosis
cannot be undertaken here. &Earlier in this
paper, a description of the Japanese diet
was given and mention made of the paucity
of overwelght individuals and the virtual
absence of gross obeslty. The brief
description of the Japanese diet was
that by Western standards it was a low
fat (chlefly unsaturated), moderate
protein, high carbohydrate, high salt
diet. Current studles of pathogenesis of
atherosclerosis are very largely concerned
wlth dietary 1lipids but as Ahrens has
pointed out81 it is extremely difficult to
isolate 1lipid intake from carbohydrate,
protein, and total caloric intake since a
change in one of these can hardly be made
without an affect on one or more of
the others, and this inadvertent affect
may well be the important one. In the
Japanese for instance, although the
classical diet 1s low in fat, it is high in
unpurified carbohydrate, low in milk and
milk products, and the proteln is derived
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largely from vegetahles, to some extent
from fish and shellfish and almost none
from fowl and mammals. Therefore, while
it 1is true that the Japanese do not eat
much fat, it might be unwise at this
Junecture to conelude that this bears a
direct etiological relationship to the
apparent mildness of atherosclerosis
among them.

Whe ther obesity per se plays a primary
role in the pathogenesis of atherosclerosis
seems doubtful but the evidence is over-—
whelming that obesity particularly in
males is associated with significantly
more arterlosclerotic heart disease than
comparable non-ohese subjects.71 It seems
reasonable to suppose that some of the
factors involved in the pathogenesis of
both diseases are the same and if this
were true, one might predict that a soclety
whose members were not commonly afflicted
with obesity, also would not commonly be
afflicted with arteriosclerotic heart
disease. In this regard, the Japanese as
mentioned earlier are generally lean but
well nourished, and gross obhesity is
remarkable for its rarity.

The evidence that hypertension is a
serious and common disease In Japan need
not be reiterated. Much of the discussion
in this paper has been related to the fact
that desplte the presence of hypertension,
arteriosclerotic heart disease has not been
a common ailment among the Japanese,
ineluding middle-aged males. Personal
experience derived from the hypertensive
patients at Kuchita village was in agree-
ment with general observations among the
Japanese people as & group. On the basis
of availlable experimental and e¢linical
evidence it seems probablé that detailed
pPathologlecal study would have indicated
some accentuation of atherosclerosis in
the hypertensive Japanese farmers studied
here but it seems equally probable that
such eoronary atherosclerosis as was
present was not an important source of
either morbidity or mortality.

The possible role of salt intake in the
etiology of hypertension has been presented
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at length in earlier publications by the
and reference to this has
appeared in the present paper. It is of
some interest that among those Japanese
farmers with the highest average salt
intakes the prevalence of hypertension and
incidence of cerebrovascular accidents
appears to be highest, and as average salt
intakes decline so do hypertension and
cerebral complications. The evidence which
suggests that the salt intake is primary
rather than secondary to the hypertensive
process has been reviewed elsewhere13 and
will not be further elaborated here. Since
the primary purpose of the present paper is
not concerned with the pathogenesis of
hypertension, it may be sufficient to state
that the Japanese experience is compatible
with the thesis that a high salt intake
plays a primary role in the eticlogy of
hypertension.

senior author’—14

The possiple role of physical activity in
modifying the manifestations and perhaps
the development of atherosclerosis has
received Increasing attention 1"ec:mflt1y.ﬂ2
A Western observer (and perhaps especially
an American} cannot fail to be impressed
by the striklng physileal activity of
Japanese farmers and laborers; walking and
cyeling are common modes of locomotion for
most Japanese including those engaged in
less strenuous occcupations while private
automobiles with door-to~door transporta-
tion are uncommon. The stamina of the
Japanese fighting man, noted so frequently
during World War II, was not primarily
the produet of military training but
represented the result of an antecedent
hard and vigorous life. While the current
mode of 1life has been softened to some
extent, except for the professional and
wealthy, much more daily physical activity
is required than is true for Americans in
comparable jobs.

SUMMARY AND CONCLUSIONS

The adult population of a small Japanese
farm village near Hiroshima was studled
from the standpoint of cardiovascular
disease. Although hypertension appeared to
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be fairly common the clinical picture was
significantly different from that commonly
ohserved in the United States silnce
both by elinical and laboratory studies,
these Japanese had strikingly little
evidence of arteriosclerotic heart disease.
This appears to be the usual picture of
hypertension among Japanese in whom
arteriosclerotie heart disease has not been
the serious disease that it 1s among most
Western societies. In these people,
hypertension kills by eerebrovascular
accidents primarily - the leading cause
of death in adult Japanese for some years.
Various factors whieh might account for
the apparent mildness of atherosclerosis
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were discussed and comparisons made with UEACORBRERS /-
the negro and white American.
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