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HEPATIC DYSFUNCTION IN HIROSHIMA AND NAGASAKI
PREVALENCE, CLINICAL AND PATHOLOGICAL FEATURES

LB -BHBICHT >2HHEREE
TOHFEBRR, BEFH CHIE

INTRODUCTION

The frequency with which members of the U.S.
Armed Forces contract infectious hepatitis in the
Orient, the high percentage of cirrhosis and primary
hepatic carcinoma in Japanese autopsy series,
and the staggering incidence of posttransfusion
hepatitis in ] apan, all imply that liver disease is a
serious problem in this part of the world.1"5 Recent
evidence from Taiwan and Korea, documenting
widespread  subclinical hepatitis in  soldiers,
suggests that overt liver disease may represent
only a small fraction of the total prevalence.6-?
Although the relevance of this subelinical form to
more serious and overt disorders of the liver has
long been debated, it is difficult to interpret its
presence as advantageous to the host.9,10

The study reported here was undertaken to detect
the prevalence of liver disease in a representative
sample of the ]apanese population by means of
liver funcrion screening tests, to characterize the
derectable disease by appropriate medical evalua-
tion, and to attempt to identify the environmental
and other factors responsible for abnormality of
liver function.

METHODS AND MATERIALS

The subjects studied were drawn from the ABCC-
JNIH Adult Health Study sample. This sample
comprises abour 10,000 men and women of all ages,
alive on 1 Qctober 1950, who were within 2000 m
from the hypocenters, and 10,000 matched controls
who were beyond 3000 m or not in the cities at the
time of the atomic bombs (ATB). The atomic bomb
survivors were all identified from schedules sup-
plementary to the 1950 Japanese National Census.11
Detailed exposure data are available on all subjects
and estimates of individual whole-body doses
received from the atomic bombs have recently
become available.12 Since few late sequelae of
atomic radiation have been identified among the
survivors, and these involve only & small number
of persons, the sample can, without serious error,
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be taken as representative of the general population
of Japanese. Since the Adult Health Study began
in 1958, each surviving subject has been scheduled
for examination ar the ABCC clinics évery 2 years,
where routine medical and laboratory examinations
are performed. Scheduling is arranged so that a
representative  subsample is seen each month.
During the period reported here, over 80% of those
sample members still resident in the areas served
by the ABCC clinics were examined. This rate of
participation is quite high for such a large, long-
term project, and has been fairly constant over the
course of the study among all exposure classes
and both sexes, though in recent years, participa-

tion on the part of younger persons has been
declining, largely because of migration. Of all
members of the sample currently under age 30,

regardless of residence, between 60% and 70% have
been examined in each 2-year cycle. Background
information on occupation, place of residence,
financial status, drinking, smoking, dietary habits,
source of drinking warter, type of toilet, previous
history of jaundice or severe liver disease, con-
sumption of raw shellfish, and previous parenteral
injections was available from routine question-
naires on most subjects included in this study.

Between 12 April-13 October 1965 in Hiroshima,
and 2 May-3 November 1965 in Nagasaki, 3333
persons visited the ABCC clinics, of whom 2995
received liver function tests. A fasting blood
drawn for the cephalin-cholesterol
(CCF), alkaline phosphatase, and
serum glutamic  pyruvate transaminase (SGPT)
tests, 13-16 Those who came to the Hiroshima
clinic on TFrday were excluded for rechniecal
reasons. Screening tests are unavailable for those
few who were examined by preference in their own
homes and those who refused to have blood drawn.
The methods for the CCF and the alkaline phospha-
rase tests differed somewhat between the two cities
but duplicate determinations performed separately
in each city on the same sample, although infre-
quently done, were reasonably comparable.

sample was

flocculation

Subjects considered rto have abnormal values
(> 2+ for CCF, = 30 for SGPT or > 9.0 for alkaline
phosphatase) on screening were asked to return to
the clinic on two more occasions. On the first
recurn  visit, a physician completed a detailed
history and a physical examination to detect abnor-
malities of the liver. Liver function tests done at
this time included the CCF, alkaline phosphatase,
SGPT, protein electrophoresis, bilirubin,
thymol turbidity, SGOT, prothrombin time, choleste-
rol, and heterophile.!3-22  Esophagrams and skull
films were taken when Multivitamin
tablets were given at this visit to most subjects.

total

indicated.
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On occasion, a subject was advised to increase his
dietary protein and to avoid both alcohol and

overwork.

The second return visit, included a brief history,
a repeat physical examination, CCF, alkaline
phosphatase, and SGPT tests. Lupus erythema-
tosus (LE) test preparations, calcium and
phosphorus determinations were obtained on selected
subjects,15.23,24

Liver biopsy was offered, and if accepted, the
subject was admitted to the ABCC ward for this
procedure. There were no complications in 29 liver
biopsies with the Menghini needle.?5 Sections of
the liver were fixed in 10% neutral formalin.
Paraffin sections were exposed routinely ro hemato-
xylin and eosin stains, Masson’s trichrome stain,
periodic-acid Schiff stain (before and after diastase
digestion) and Laidlow’s silver stain for rericulin.

The average interval berween che initial and first
return visit was 2.4 months in Hiroshima and 1.6
months in Nagasaki. The average interval between
the first and second return visits for both cities
was 2.7 months.

RESULTS

Test Results and Questionnaire Data  Table 1
shows the number of individuals seen during the
study, the number and percent considered to have
one or more abnormal test results, and the number
who returned for the first and second follow-up
visits by age, city, and sex.

Among Hiroshima residents, 328 (13.8%) of the
2369 subjects seen were not tested for liver
function, whereas in Nagasaki only 10 (1.0%) of the
964 clinic visitors were nor tested. Nearly all of
those not tested in Hiroshima had come rto the
clinic on Friday when the laboratory, for technical
reasons, was unable to perform the tests. Only a
few in either city refused examinacion.

Among the roral of 2995 persons tested in both
cities, 562 (18.8%) had one or more abnormal tests
by our criteria. Of those, 458 (81.5%) returned to
the clinic for the first requested return visit and
412 (73.3%) returned for the second. The reasons
for refusal to return for repear examination were
varied.

As can be seen in Table 1, the proportion of
subjects with abnormal results on one or more
tests generally followed a pattern of decrease with
advancing age within each city and sex group.
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TABLE | SAMPLE SCREENED WITH LIVER FUNCTION TESTS BY AGE, SEX, AND CITY
#1 HBERERELENTIAD022Y) — =0 FREE RO BRI ERD,
T & & U B0 5

Age at Examination Seen at ABCC Tests Abnormal* Return Visit

15
BB IE i ABCC o2 L g Performed MR+ e =
HEHE I 1 2
Hiroshima Male
g Bk
< 30 68 55 6 9.2 5 5
30-39 231 212 53 25.0 42 35
§0=49 118 109 22 20.2 18 16
50-59 173 146 20 13.7 14 13
G0—-69 194 168 28 16.7 21 18
70 + 72 56 4G Fal 3 9
Total &3 856 756 133 17.6 103 aa
Average Age RN 49,8 49.1 46.7 46.3 46.4
Female it
< 30 108 93 23 24.7 16 13
30-39 348 295 74 25.1 63 55
40-49 354 315 59 18.7 49 43
50-59 303 258 40 15.5 i 32
n0—-6Y 296 244 43 17.6 39 35
70+ 104 80 12 15.0 8 B
Total &7 1513 1285 251 19.5 210 186
Average Age TR 49,2 48.9 46.5 47.0 47.4
Nagasaki Male
B ik
< 30 35 35 7 20,0 7 7
30-39 127 125 24 19.2 16 la
40—49 56 56 10 17.9 8 8
50-59 79 78 12 15.4 10 9
60-69 67 67 S 7.5 5 5
70+ 12 11 1 9.1 1 1
Total it 376 372 59 15.9 47 46
Average Age PFHIER 46,4 46.3 42.8 43,5 43.3
Female 1%
< 30 69 68 17 25.0 16 15
30-39 229 225 55 24.4 47 44
40—-49 140 140 25 17.9 22 19
50-59 L TE 10 14.1 5 5
60-69 63 62 12 19.4 8 7
70+ L6 16 0 - 0.0 - -
Total &3 588 582 119 20.4 a8 90
Average Age J-139E g 42,9 43.0 40.4 30.1 38.9

*One or more abnormal tiver function tests by the criteria: o BIFKE - L S FHRERTEG L 20 FoRe s it a8
CCF > 24 ; SGPT 230.0; and Alkaline Phosphatase > 9,0,



Figure 1 shows age-adjusted distributions of the
results of each test, stratified by city and sex (the
toral screened group was used- as the standard
population for the age adjustmenct): It can be seen
that the majority of test results was well within che
limits of normality used in this study. For each of
the three tests, it is evident that the distribution of
values is quite comparable between the cities for
persons of the same sex, while the shape of the
distributions  differ fairly markedly between
the sexes.

Figure 2 shows combined data for the two cities
and gives the distribution of mean test values and
percent of values which were abnormal on an age-
and sex-specific basis.
higher mean CCF values and are more frequently
abnormal than are males. This is most pronounced
in women under 50 years of age. Males, on the
other hand, have higher mean SGPT wvalues and
are more frequently abnormal according to this test
than females at the younger ages. Mean values for
the alkaline phosphatase test show relatively minor
differences between the sexes. Few persons had
abnormal results on this test by our criterion, but a
slight increase in both mean values and proportion
of abnormal wvalues with advancing age for each
sex is noted.

Females clearly have

The proportion of subjects with abnormal results
on one or more tests and the age-sex composition
of this abnormal group did not vary significantly
from month to month during the study.

The frequency of abnormal liver function was
compared between subjects with positive and
negative responses to questions of interest about
their medical histories and living habits. Tahle 2
lists some of the comparisons. It was found in all
except Nagasaki females thac those who reported a
history of jaundice or liver disease were more
likely to have one or more abnormal liver function
test values. The differences associated with a
history of jaundice are generally small and not
statistically  significant, either individually or
collectively (all sratistical testing for items in
this rable employ the one-tailed X-test, weighted
The differences associated
with history of liver disease are not statistically
significant individually except for the Hiroshima
male comparison (P<0.05). However, a weighted
combination of the four differences is significant
at the 1% level (in spite of the apparently negative
association among Nagasaki females). Among all
persons examined, 13.6% had been jaundiced and
12.7% recalled hepatic illness in the past.

where appropriare20),
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TABLE 2 COMPARISON OF SELECTED BACKGROUND DATA WITH SCREENING TEST RESULTS
2 BERLLAWRORMEA I Y-z rERE o o

% Abnormal Test Results
BHREESEO Ers

Item Sex
R iz Positive Negative
History History
AEL D WE 4
Jaundice Male 7 Hiroshima K 19.2 17.3
i i1 Nagasaki B 20.7 15.0
Female # Hiroshima 1L 22,9 19.1
Nagasaki Jhif 12.0 21.2
Liver Discase Male % Hiroshima L8 26,4 16.5
I e 474 Nagasaki £ 20,0 15,2
Female # Hiroshima 158 25.6 18.7
Nagasalki 17.0 20.8
Injection within 6 months Male % Hiroshima [ 20,0 15.0
BEe A Mgt Nagasaki &4 18.2 14.5
Female % Hiroshima &/ 21.0 17.8
Nagasaki [&#§ 23.1 18.9
2 6330 ml of Beer ot > 1880 ml
of Sake per week = Male % Hiroshima I 23.7 16.5
M2 — w6330 ml Y Nagasaki B 23.3 14.6

1800 ml ) oo #%00

Nearly half (48.7%) of the sample members reported
having received injections within the 6 months
prior to examination. Of those reporting such a
history the proportion with abnormal test results
was higher in all four city and sex groups. In the
aggregate, the difference between those who had
and those who had not received injections is
statistically  significant (P <0.005). Relatively
high alcohol consumption (26330 ml of beer
containing 4% alcohol, or 2 1800 ml of sake contain-
ing 17% alcohol, per week) was also found to be
positively associated with abnormal liver function
among males (P=0.005). Of those with abnormal
liver function tests, 44.3% were from the highest
consumption group, whereas 32.8% of rthose with
normal values on all three liver function tests
reported high alcohol consumption. So few females
reported on their use of alcohol that the resules
did not warrant analysis.

Other variables screened for possible association
with abnormal liver function included: place of
longest  residence, usual occupation, smoking
habits, size of home (an index of financial status),
frequency of eating raw shellfish and other diectary
preferences, source of drinking water, type of
toilet, and history of recent hospitalization or
illness, None of these showed any clearcut
relationship to the liver function test resulcs, the

FEAHEDN B 0 B IFL(48.7% ) &%, 22a16 »H M-
EATEZFUH L LM, SRS ERE S AR LT
BRI OW S 6 NG AT b & O &N
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FIGURE 1 AGE-ADJUSTED PERCENT DISTRIBUTION OF LIVER FUNCTION SCREENING TEST VALUES
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FIGURE 2 MEAN VALUES OF LIVER FUNCTION SCREENING TESTS AND % ABNORMAL VALUES
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patterns displayed generally being characterized
by small dif ferences in the proportion with abnormal
tests, or by differences which were not consistent
in either magnitude or direction for the four city-sex
groups. A positive association with abnormal test
results was most strongly suggested among those
who eat miso soup or drink milk daily (as opposed
to less frequent consumption), though the latrer
factor was pronounced only among Hiroshima
subjects (principally males). Miso is a rather
salty soup, made principally from fermented soy
bean paste. It is a very common staple in the
Japanese diet and was reported to be consumed at
least twice a week by fully three quarters of the
sample members. Milk was reportedly drunk two or
more times a week by more than half of the subjects.
In view of the weakness of the association, it seems
likely that these suggestions of relationships are
merely artifacts, resulting from the large numbers
of items screened for association, though plausible
associative mechanisms could be postulated.

Examination for association with atomic bomb
exposure was done on an age-, sex-, city-specific
basis for each of the three liver function tests
separately, and for all three tests combined, using
distance from the hypocenter and reported presence
or absence of acute radiation symptoms ATB as the
criteria for exposure, No marked or consistent
pacterns were evident for any of the individual
screening  tests. There was a suggestion of
clevated SGPT wvalues among proximally exposed
(<1400 m) males who were under 40 years of age
at examination, but the departure from expectation
was not statistically significant, even though it
appeared to some extent among males from both
cities. It must be concluded that exposure rto
tonizing radiation from the atomic bombs exerted
no detectable influence on our te st resules.

Clinical and Laboratory Data on Subjects with
Abnormal Liver Function Screening Test Values
Table 3 lists pertinent additional history, recent
symptoms and physical findings which were
commonly elicited on their first follow-up visit from
subjects with abnormal liver function screening
test results. The data are presented by city and
sex and ordered by decreasing frequency of occur-
rence, Current oral therapy was usually either an
antacid preparation or a nonphenothiazine tranqui-
lizer.  Approximately half the illness and fever
reported in the past 6 months was due to upper
respiratory infections. The liver was considered
enlarged if an edge was palpable one fingerbreadth
or more beneath the right costal margin and the
upper border of the liver was no lower than the
fifth intercostal space. Indurarion of the liver was
considered abnormal.
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TABLE 3 HISTORY, SYMPTOMS, AND PHYSICAL FINDINGS ON FIRST RETURN VISIT
#3 BINELROBE, ERLE U250

_— Hitoshima 158 Nagasaki # i
EialE] Male ] Female o Male b1 Female ]
5 k' = ES
Total Subjects G it 103 210 47 928
History 0
Current oral therapy REMRMED L e 48  46.6 102 48.6 3 6.4 5 5.1
Hlness in past 6 months W& 6 AMOER O iE 30 29.1 53 25.2 16 34.0 38 38.8
Fever in past 6 months BEEIAMORBOHEE .. 23 223 40 19.0 12 25.5 24 24.5
One or more of above FROBFL 2P birigk+a s 59 57.3 123 58.6 18 38.3 43 43.9
Symptoms ik
Fatigue W VR e e 30 29.1 59 28.1 4 B.S 9 9.2
Anorexia RETE vnnsanmmmnnmes 21 204 29 13.8 5 106 12 12:2
Weight loss > 2kg 5T 2 kgb) it 4 11 107 10 4.8 6 12,8 T 75
Loss of taste for cigarettes® /= 1f = oo nie e am |, 14 15.2 8 5.7 5 135 5.9
Nausea with fatey foods LR LB ES L = 11 10,7 23 12,9 0 0.0 7 7.1
Right upper guadrant pain EEMBBAT  rrereenrnvrnneesens 8 7.8 18 B.6 3 G.4 3 3.1
One or more of zbove EIHOEERN 121 4, - 52 50.5 929 47.1 14 29,8 28 28.6
Physical Findings # thimin

Hepatomegaly TERBL R o eriiiieeenirreaenenses 43 41,7 61 20,0 14 298 20 20.4
Liver Tenderness IR Rk | 35  34.0 60 28.6 ] 17.0 9 9.2
Liver Induration I B8 o0 i 19 18.4 29 13.8 11 23.4 4 4.1
Spider nevi S A i A I 11 107 4 1.9 4 8.5 4 0.0
Liver palm P REREIE i vvenawunvisusmeiisii 10 9.7 5 2.4 5 6.4 0.0
Palpable spleen MERBERITTAE . iiiiiieiviiiines 4 3,9 4 1.9 4 0,0 0 0.0
One or more of above IGARERE | VA T el B A B S O 64 62,1 88 41.9 19 40.4 24 24,5

*Excluding those who do not smoke for percentage calculation.
FOP RO R TR L o R ale g,

These data demonstrate that Hiroshima subjects
with abnormal liver function test values were more
likely than those in Nagasaki to be symptomatic
and to have abnormal physical findings. In addition,
both  symptoms abnormal physical findings
tended to be more common in males in both cities.

and

A history of gall bladder disease, dark urine, light
stools, recent jaundice, exposure to solvents or to
jaundiced individuals was obtained infrequently in
either city. Jaundice was observed in only one
male and one female in Hiroshima. Ascites was
present in only one Hiroshima male and an abnormal
venous collateral pattern was never observed.

Table 4 provides the results of eighe liver function
tests which were performed on all subjects with an
abnormal initial screening test who returned for a
first follow-up visit.

included in the rtable,

Criteria for abnormality are
A substantial majority of
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TABLE 4

LABORATORY DATA ON FIRST RETURN VISIT*

4 B 1OIEBEOBKERIER R
Hiroshima 15 & Nagasaki W
Laboratory Data
Bl R R Male o Female o Male % Female o

5 = B *
Total Subjects &t 1o3 210 47 98
COF 2 29 o eeveermenmnanstsnsssnnsnsnassonsrsssnsssios 26 25.2 74 35.2 11 23.4 49 50,0
Alkaline Phosphatase 7L # Ufh 27 > 2 -4 20,0 5 s 9 4.3 6 12.8 2 2.0
SGPTE A R R R 45  43.7 30 14.3 13 27,7 4 4.1
Gamma Globulin Increase (>21% of total)
Hrw 7070 Mol (#7007 Yo% E) 14 13.6 28 13.3 6 128 12 12.2
Total Bilirubin ¥V AL E ¥ > 1.5 (oieen.... 5 4.9 5 2.4 1 2.1 0 0.0
Thymo!l Turhidity ¥ E¥—ABEHEKR > 5.0 ..eeeens 58  56.3 119 56.7 12 25.5 23 23.5
BLOLE TR G e e ey 33 32.0 18 8.0 i} 12.8 5 5.1
Prothrombin Time 70 b0 > ¥ 2Rl < 80.0% ., 31 30.1 52 24.8 1 2.1 2 2.0
One or mote abnormal test
BRI DU EOREEHATBEH cvrverinnnen 93  90.3 175 83.3 40 85.1 62 62.3

*Not included are 112 negative beteraphile tests (Hiroshima) and data on cholesterol values (Generally lower in Nagasaki).,

SO &Iz,
FEDNTVUN,

subjects from either city was found to have an
abnormal wvalue on at least one of these tests,
SGPT, SGOT. thymol cturbidity, and prothrombin
time were more f[requently abnormal in Hiroshima
subjects, The remaining abnormal test resules
were comparably distributed in both cities. Only
the SGPT, SGOT, and CCF results demonstrate a
sex-specificity for abnormality.  In both cities 62
gall bladder series were performed and 15 were
abnormal, also 55 esophagrams were performed
and varices were demonstrated in 2 Hiroshima males.
Esophagoscopy was not done.

The percentages of abnormal liver function test
physical findings the
second return visit were generally comparable to
those shown in Tables 3 and 4 for each city-sex
group, and have consequently not been given. LE
preparations were performed in both cities at this
time and all 155 were negative.

results and abnormal on

Table 5 shows the number of people who were
abnormal ar initial screening for all combinations
of tests. While these data are not compatible with
an hypothesis of complete independence among the
tests, there is clearly very little overlap
under the criteria for abnormality which were used.
Among males, the SGPT test alone identified 117
(61%) of the 192 persons
classified as abnormal, while the CCF test alone
identified 76 (40%) of this group. In females, 303
(82%) of the 370 with abnormal test results were
detected by the CCF test alone, while SGPT
testing only identified 61 (16%) of the abnormal

three

who were ultimacely
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group.  Alkaline Phosphatase testing did not by
itself contribute substantial numbers to the group
classified as abnormal, and detected only 23 (12%)
of the abnormal males and 34 (9%) of the abnormal
females, 40% and 30% of whom, respectively, were
abnormal on at least one of the other tests.

On examination of the individual test results on an
age-, sex-, and city-specific basis, no single
historical item appeared to be consistently as-
sociated with any one abnormal test result. It was
noted, however, that patients who presented with an
abnormal SGPT test were more likely to have
symptoms and abnormal laboratory tests than were
those who presented with an abnormal CCF test,
foreither sex or city.

Those who returned for both repeat visits to the
clinic were stracified by two sets of criteria in
order to examine further the relationships among
history, biochemical results, and physical findings.
Table 6 shows the distribution of subjects after
this straiification. Symptoms noted during the first
repeac visit formed the basis for separation into
symptomatic asymptomatic  groups. The
patterns of liver function screening test results on
the initial and two return clinic visits allowed
characterization with respect to the chronicity of
abnormal test results. Self-limited progression from

and

abnormal to normal liver function tests was the
most  common pattern  in  both cities, whereas
recurrent  abnormality  infrequently occurred. A

persistent abnormality is noted in approximately a
third of the subjects in each city, regardless of
symptomatology. Hiroshima are again
noted to be more frequently sympromatic than those
in Nagasaki, and this does not appear to depend
upon the
over time.

subjects

behavior of their liver function tests

Comparisons of subjects with self-limired, recurrent
or persistent patterns of liver function test abnor-
malities with respect to other available data failed
to incriminate any historical factor as responsible
for assignment to any one group. In addition, there
was no evidence of consistent association between
any of the symptoms or physical findings shown in
Table 3 and any of the three chronicity groups. As
one might expect, the group classified as persistent
showed a consistently higher percentage of abnormal
resules for vircually all of the biochemical tests
listed in Table 4, within each city-sex category.

Patients classified as symptomatic were found to
have more frequenily reported a positive history of
jaundice, liver disease, and/or recent injections
(Table 7). The differences are marked, particularly
for those reporting histories of jaundice and liver
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disease and, in all cases, consistent for all four
city-sex groups. A comparison of physical findings
and laboratory data between the symptomatic and
asymptomatic groups failed to reveal any completely
consistent patterns of association, though there was
a general tendency toward more frequently abnormal
laboratory values
both cities.

among symptomatic males in
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TABLE 5 NUMBER OF SUBJECTS ABNORMAL ON ALL COMBINATIONS OF TESTS (INITIAL EXAMINATION)

#zH BMECHOTERBAED S0 B2 (BE)
Hiroshima Nagasaki Total
Test B i il
T Male Female Male Female Male Female
B w % w L] #

CCFAL) i e e e 41 181 19 102 60 283
SGEPTS)  adedliiiisrivinsvassivinsoisens snios 66 30 29 7 93 37
Alkaline Phosphatase (A)
Tl VIER ZT p ot s 18 5 6 14 24
GBS R e 12 14 2 2 14 16
Cd GRS 0 2 1 0 1 2
i O v 1 T £ 1 T T Ry =R 4 4 3 2 7 6
L i e e 1 2 0 0 1 2
None 623 1034 313 463 936 1497
Total 756 1285 372 582 1128 1867

TABLE 6 SYMPTOMS vs SEQUENTIAL BEHAVIOR OF THE SCREENING LABORATORY

TESTS OVER THREE VISITS

#6 SEHODEROERLERL THE-22A57) 20 FRFFEEE 0L
Symptomarcic Asymptomatic
Classification HiERDH EEROE

2 Hiroshima Nagasaki Hiroshima Nagasaki
1 2 Wi [ 1% -
» Self-limited  H 78 j 59 17 83 a9
®* Persisting 156 406 10 53 37
**+ Recurrent Bt 12 6 23 17
Total &t 117 33 159 103

IEEOERFETIZIRRNT
-

AEnZELELIFRECMTSA N —= 5

the second.
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REIAECIE, RRHIVLsh LD 1B
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Three screening liver junction lests returned to normal by the third visit.
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One or more screening liver function tests abnormal on all three visils,
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One or more screening liver function tests abnormal on the first and third visits, but not on
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TABLE 7 COMPARISON OF HISTORICAL ITEMS WITH SYMPTOMS

£7 REELEREDRR
sy Male = Female ¢
il Symptoms No Symptoms Symptoms No Symptoms
HERDE T BEKoE % daKkoz % mmkon %
Hiroshima &
Total G eviieiienninnn, 43 47 74 112
Yot M sy o 2 5 10.6 16 21.6 12 10.7
Liver Disease ff i 11 2 5 10.6 12 16,2 10 8.9
Recent Injections B miEM ..., 33 76.7 19 40.4 48 64,9 60 53.6
One or more of above
ERD I 5L HC L ID i, 37 86.0 2i 46.8 51 68.9 70 62.5
Nagasaki i
Total G ieieennnnnn, 13 33 20 70
Jaundice  WEL e, 3 23.1 5 15.2 2 10.0 2 2.9
Liver Disease WFH&E®H ... ............ 1 77 2 6.1 3 15.0 2 2.9
Recent Injecrions g @il 4f ., 8 61.5 11 33.3 11 55.0 32 45,7
One or more of above
ERRIBLLECEL 1D iviiivniinns 10 76.9 17 51.5 13 65.0 33 47.1

When the combination of history, physical examina-
tion, and laboratory data (excluding biopsy material)
permitted, a specific diagnosis was made
subjects with abnormal liver function screening
tests.  Table 8 lists the diagnostic breakdown,
separately by city and sex. Only a very small
proportion (7%) of those with abnormal screening
test values could be given a diagnosis specifically
relating to the liver. Of these, chronic hepatitis
was the most common diagnosis given. Specific
diagnoses were more frequent in Hiroshima than
Nagasaki and tended to be more frequent among
males than among females. Most diagnoses were
proportionately distributed among age groups. Of
the 38 subjects given a specific diagnosis, 29
(76%) had an abnormality on physical examination,
26 (68%) were symptomatic, 22 (58%) had persistent-
ly abnormal function tests, and 14 (37%)
presented with more than one abnormal screening

on

liver

liver function test. Three of the 38 were nor seen
in follow-up, bur the diagnosis was clearly docu-
mented in the record of previous clinic examination.

Most cxposed members of the Adulc Health Study
have been assigned estimates of the radiation doses
(T6SD) they received ATB.!2 The distribution of
the the 36
Hiroshima patients who were given specific liver
diagnoses.  While there was a slight excess of
observed cases to expected numbers)
those exposed within 2000 m, this was

to the relatively low dose (<100 rad)

estimated doses was determined for

(relative
among
confined

14

IFHRECH T 27— Y BRBEOER-EE0 & 5
HT, iR, LOMEMR LS CBEES TR (5
el 328d e S ERBIEZT L) 2 LT 1
GlEBEE T LA, F8IE, b UMMz 2ol

A=

BERT. A2 - YREHRRCREEO LB H (04
LT, T2 (T7T%)Tida38, IR 2miEs
BEETHF LA TEL, 209 HIBIEITFEARE 2 0
TR TH o . HEEL B, B0 LERICEN

THOVHIETIT 2 b, oM, k0 &5
i B A b - o B RS 5 1, SIEME
BTARHLOENLTHETL 2 ML 20 L
NBBAD S H, OA(T6%) 12 &S HECRY D
hiod, 26N (B8%) IZEEMRAEHD, 220 (58%) 12 NFHs
REMETRE YIRS sk, £/, 14A (37
%) ICIEITFBaE ICBF A2 —=» FiREN 1 oL
CRBEVELENE, TOBAD I L3 ALBINRES
B Lo d, KBEOREE D LHIZS 0 -EE il
&k THESNABIA T Pl EhTunrs.

- L
- 43

e
3

MARBEHENRED S 5 AEFOBBEIZo LTI,
SRS 122 - BOOHER (T 65D ) e A S AT u
5.% MELTEEREDBO L sh BB REB A
OfEEWEREOFH L RO T AL, FOFE2000m £
ORBRE TR UAFHOB & CHU L) BEG s
oo, ZHSIZEREOLERE T (<100rad )



TABLE 8 SPECIFIC DIAGNOSES

8 WERBK
] ) Hiroshima 58 Nagasaki £ uif
Diagnosis Total
a0 Male Female Male Female &
# 4 % *
Acute Hepatitis WAENFRE nsnavaemasinass 1 1 - - 2
Chronic Hepatitis 1BIEITR oiiiiiiieeeeaeens 10 10 1 - 21
Laennec's farty infileration  Loennee BRESE oivvens 1 - - - 1
Post necrotic cirthosis BIEHIFIEE oeeiiivaeanennns 3 i ¢ - 4
Metastatic carcinoma BEFBH oeriicseniamerannen - g - - 2
Cholecystitis IEE . 5 PR 1 5 1 = 7
Passive liver congestion HROZERIME .ooiennicnninns - - 1
ToEl BHF 000 s 17 19 2 0 38
Abnormal liver tests  IWIERKETRAEFBL o -H0ETE 12.8% 7.6 3.3 0.0
Screened for liver disease
FFRMOHERIIDLDT A7 )= PTHREL R BOERE ... 2.2% 1.3 0.5 0.0

group, with a nearly corresponding deficiency of
observed cases among those with high (2200 rad)
estimated doses. The rotal distribution did not
differ either substantively or significantly from
what one would expect to obrain if 36 persons were
randomly selected from the total sample.

Clinico-Pathological Correlation were
sought only among Hiroshima subjects, and only 2
of the 38 who were assigned diagnoses of liver
disease on clinical grounds are among the group of
29 who consented to liver biopsy. These were a
male diagnosed as having chronic hepatitis, and

Biopsies

the female whose diagnosis was acute hepatitis.
The biopsied group consists substantially, there-
fore, of persons who displaved some biochemical
abnormality at the time of initial screening, but for
whom careful clinical follow-up examinations failed
to disclose any specific liver diagnosis. Some of
the characteristics of the biopsied group
presented in Table 9. As a group, these subjects
differ from all of those with abnormal liver function
tests in being somewhat older and in more frequently
having persistently abnormal liver function testcs
and abnormal physical findings.

are

Table 10
diagnostic
Figure 3
Categories

groups the biopsy specimens into six
categories on histologic criteria alone.
presents representative sections from
II, III, 1V, and V. None of the biopsy
specimens completely fulfilled the criteria for
group I, which were: conspicuous variation in
appearance of hepatic cells,
cells, single cell and/or focal necrosis, acidophil
bodies, portal and parenchymal mononuclear cell
infiltration, Kupffer cell proliferation and frequent

frequent balloon
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TABLE 9 CHARACTERISTICS OF THE 29 BIOPSIED SUBJECTS
£9 WLEmOMOER

AGE M i esisiaiie e rernnns LA vunrs 1 30-39 ..... 7 40-49 ..... 5 50-59 ... 9 260 eauan 7

SEXS R e e A RN Male 7 11 Female # 18

BACKGROUND DATA W #®MV%# .. History of Jaundice ##EoMERE,, 5 History of Liver Disease FEF O RERE . 5
Injections within 6 months 2 6330 ml beer, 1800 ml sake/week
WECPEMBER i 18 M2 E— L6330 ml Ll E # = (2381800 m) ¢ By TS,

SYMPTOMS EW i Yes &7 12 No &L 17

INITIAL :I‘EST ABNORMAL .coennnss GG somsinps 9 (Mean T 1.5) Alk. Phos. TRAVELSA T+ #—+ 1 (Mean T 6. 77)

BmaofmEfoRy SGPT wuuvrinn 13 (Mean 431 50.9) Any combination #fioBENHEGHE | 4

BEHAVIOR OF TEST OVER TIME.. Self-limited B8 ..eeeenenn.. 4 Persisting 3 oo 20

COME LI o ZNTHAE M+ 520 Recurrent PR coanvcvennmsnmnmenss: 5

== S fREO

PHYSICAL EXAMINATION #{#% Normal EH ...... AR 9 Abnoemal B¥ i iasia 20

Mean age 49.2, range 29-66 T 95 §40.28, EHE29 - 66

TABLE 10 HISTOPATHOLOGIC DIAGNOSES
#1055 BRGS0 RB 1T

Group Diagnosis Specimens
i 4.3 17 A E
1 Acute heparitis of the spotry necrotic type BERBUIEELBIEIFE L oiriiiieeisieeissssssnnns 0
11 Hepatitis with some features of the spouy necrotic type HPEHFRINIE s ST 4T 2175 11
1 Chronic hepatitis of the spotty necrotic type HEHEBIFERBIENF 5 .ooivviveiiisesierssrsenn, 10
1v Cirrhosis TR cuaasassasiiee Ty 1
v Non-specific reactive hepatitis  FERETE DU EIE I 2 i iiiiiieererrsssnsssssnees ARy 3
VI Fatty metamorphosis  BEBFEE Loouiiiiiiiiiriirniieieireiieensseessrrnresssenssesnssnnsssennnonns 4
cellular infilcration abour the central veins., This BETH TR ENTV A ALY — N A MEIF &£ o f Ry

is rthe typical histologic picture of acute wviral

hepartitis as defined in the literature.27-29 The 11 soThs. BIRCRGSUNEOMFCE, B8

specimens in group II had many of the histologic DIAWEMBREO Z BN, BIETEH, 1,
features of group I, but of a milder degree. Acido- FERMEMIEE D G hE LA d, a3 cmEr
phil bodies were always present, but only rarely so b EAEIE, CLENCLAEDO RS £, =

in those with the mildest changes. Several of these
specimens resembled the subsiding phase of

NoOFAD -8, FROREBYC-HEN S 2@s2 L

hepatitis while others suggested persistent but A, FooBEREREE S 0FEIEBETo &
mild accivity., The 10 specimens in group III had ER AR LA, #1008 o B A4 (2 18 15 (L % 7+ Al ok

features of groups [ and II, in addition to histologic
evidence of chronicity, which was: early portal and

FMRER, T ab b6, MIREE RS L O R RSO

septal fibrosis, ductular proliferation . and most HEAL, MIREEEERIRE % 5 I - A T — R (BT
importantly ‘piecemeal necrosis’ (peripheral I Bl 0 /1 B 2 3009 O 0 B o0 PR 140 568 % £ 5 o
]}epam}ccl]ular necrosis wlxth a periportal infilcrate TERTAMIAMATE © 2 s & D A EO IS E T4 5 L
including plasma cells which surround small groups i

of liver cells, giving the lobule an irregular BIEWLAY, BIHLEIROBMESHETRL
border).%.29  Although fibrosis was rather prominent 20w mHEtb L, GIROBERIIFVTHSPERE TS -
in six specimens, the lobular distortion was nor P A, PHRECATEE & W+ 3 A EOEHA U w 3

sufficient to justify an unequivocal diagnosis of Iy .
i . . i : RATWRL L 2, BB i-j,; ”,_,;F_ﬁ; - T RE S - 2 =
cirthosis. Biopsies from the two subjects diagnos- RATE G, - 2 BRBIEGC L 5 T A L ZHF

ed as hepatitis by clinical criteria were both NLEBFEZAOEBREEE, Fne BT oaHah



classed as group IIl. One specimen, included in
group IV as cirthosis, had many features of chronic
hepatitis (group III) and in addition, had marked
distortion of the lobular architecture wicth formarion
of psuedolobules and regenerative nodules. The
three specimens in group V had many of the
tearures found in group II, but no acidophil bodies.
Group VI includes four specimens whose predomi-
nant histologic fatty change.
Three  had  conspicuously vacuolated nucleii,
containing glycogen; and one had a few acidophil
bodies. In none of the specimens, however, were
the changes sufficient to include it in one of the
other hepatitis groups. Together, the 29
biopsy specimens were further remarkable for the
rarity of bile stasis and the absence of alcoholic
hyalin bodies.

abnormality was

five

Exclusive

of groups V and VI, the
demonstrated a gradient

specimens
of morphologic change
Those with
the mildest and least specific abnormalities were
generally in group V (nonspecific reactive hepatitis).
In groups I, III, and IV there was not
progressive increase in the severity of the lesions
but also in the number of microscopic features
which, while not specific, characterize the histology
of wiral hepatitis.
typical of acurte viral heparitis (group I), however.

corresponding to the diagnostic groups.

only a

None of the specimens was

All cases in groups II, I, and IV had acidophil
bodies. These, of course, are not specific for viral
hepatitis and are present in a variety of conditions,
notahly mononucleosis, some drug-
induced (especially after monoamine
oxidase inhibitors and cincophen) and in patients
with burns rreated with tannic acid.? These
conditions were excluded in our subjects by history
and appropriate laboratory tests.

infectious
lesions

The 10 to have
chronic heparitis on the basis of their liver biopsy
(group III) were older and had higher mean SGPT
values than those of the other groups. This group
with chronic hepatitis included all six subjects who
had more than one abnormal liver function screening

subjects who were considered

test,

When grouped on the basis of the histologic ap-
pearance of their liver biopsy, the six groups so
formed included about egual proportions of both
sexes, and differed lirtle with respect to past
symptoms, physical findings (save for
spider nevi and liver palm), or behavior of the
screening liver function tests over time.  The
three patients with nonspecific reactive hepatitis
(group V) were female and had presented with an

history,

17

oo FRREZEE LOHNERIZ AN SEA LML, BKEN
RFNBE)OFEH»Z (RO 6H, 502, BAER
Wb £ RN &5 DRGSO B4 B A
BN, BVEOEAIMIZE, FIBCADL ALY
BAECHLNLEY, FEREFEIFELLZ» o~ B
oA, 4l CEBEE S SHlREmRE
ELTIESAR, 3@z a2—FroflEshTtwas
lafe o ¥ 2 ilakE s, =724, 1L RoFmitds
FnFhARw oA LAL, EFounFhizd, o
SOMFABD —2IZEHAIEIEEED AL H
Sf. 0EMBEFROHREEBETI L, EWOHR L
LT, Iy AENTHED T2 — L ERI K
MLTWwhzlTho I

BEVHLIBEWHZBVEESRLE, 2AFhoit e
YT REENELI B ol BErféBeEc
oo LbLho 20, —iRIZE VGRS EE
Ry CAhe R FOH, FIESIUBRNEEC
2, HEOBEEEOIGENKEO & L 5 S L T
BodrEaaime B o s, ZhALEY—L AR
HHEoEOTE LV, HEENCEFO/REETLT
Wi, Lal, wiho@Ekicd, atkv—-n A%
(BIE)OEMEET L0 EBE ML A 2.

e, B8 LUBN#EOSBICFEER»E L
T, 86584, CHIZVY—LAMIFECEEOLD T
4, REORE, FFoEEEEmmmmeE 5T
OB RE (R E /T VR EEE IR S L
UFeincophen [ B | X5y » = BETHERE S /-
MBERFIZEL LS. FEEMREhCczoLy &
BEI VLA LEMEL LB ZBEESE &
S THEITH 7.

MO BRI s TREFRATHII EBZ O N AR E
IOA(ETE) I, Z0OBONBEELN L BERT
SGPT T & A - 7. ZOMMEFERIZIE, T
LMt a27Y -z 77EHEO 1oL EIzREFTG S
NEGADBEELEFEENLT WA,

FEROBMBE L - TREL L S,
BT, BLol@EER T, RERE, EX 287F
RO-ZLEERNEWS & ML R 2 PR <)
L URBIENCTL - 2RIl A -2 ¥
MFEOMHE I T REL LD 5 . BRI
FREEIANBVE) EEET, 22 -=v /i

620



H& E x 600

H&E x375

H&Ex375

H&E x375

E x 190

H&

Trichrome x 190

18



G HE&E x600

FIGURE 3 PHOTOMICROGRAPHS
X3 BAfsE I

A& B (Group Il, Case ). A, focal necrosis and cellular infiltraie, variation in appearance of hepatic
cells and occasional binucleate cells; an acidophil body is illustrated in B.

arroropnw, anlB. oo pmoes CRATI N, IR (e O L 4 S Ul bt 2 BEAllas B 6,
Bilzukiret:fhsaahs.

C & D (Group 1, Casc NN C, extensive cellular infiltrate and focal necrosis with an acidophil body
(arrow). D illustrates portion of portal tract with dense infiltrate and irregular border dire to "piecemeal
necrosis.’

CarurD(mmar, il . C T IR CRAD £ o5 K @R MR M LT HEN s A5, Boung
LEMUMEEUTE—A T - WIHEE (0 5 TREDRS H - MIRAEMAKD 86w,

E & F (Group 1V, Case III. E. seprai fibrasis and regenerative nodules: an acidopbil body (arrow) is
seen in F near margin of portal scar.

ExntoFonvs, wrllllll oo pmsit s Lo meansan, Bou MR oBIARUT IR EC & 60
SEFRRPEAE KED ).

G (Group V, Case -}. Note focal cellular infiltrate, variation in appearance of bepatic cells and
prominent Kubffer cells,

Gomvar, o . CRIIEE R, IR O B (L & O S Kupffer 2208 5 it 5,
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abnormal CCF as their only screening test abnor-
mality. The four subjects with fatty metamorphosis
(group VI) included one woman who drank <6330 ml
of beer or £1800 ml of sake per week and three
who were obese. One had a diabetic glucose
tolerance test. This group of parients was further
remarkable for a mean cholesterol value 90 mg/
100 ml higher than the mean for the 25 other
biopsied patients., Four of the patients in group II
drank 26330 ml of beer or 21800 ml of sake per
week, but none had characteristic
alecoholic liver disease on biopsy.

changes of

DISCUSSION

Diseases of the liver are relatively common
throughout the world; cirrhosis, in particular, heing
one of the 10 leading causes of death in the United
States among both males and females, whites and
nonwhites. 30 In 1966, in the US 26,692 deaths
were attributed to cirrhosis, giving crude death
rates of 18.2 and 9.5 per 100,000 population for
males and females, respectively. In Japan, deaths
due to cirrhosis are only slightly less common, the
rates having been consistently 13 and 7 per 100,000
for males and females, respectively, for the vears
1961 through 1964.31 For deaths from cirrhosis,
Japan and the US occupy intermediate positions,
with some of the middle European countries (e.g.,
France and Austria) having rates 2 to 3 times as
high, while the Scandinavian countries, England,
and Ireland report crude rates berween 2.0 and 4.1
per 100,000 population.32

Yoshida?3 reported the results of a hospital survey
undertaken in 1963 in Japan, in which 4.2% of
patients were reported to suffer from hepato-biliary
disease, Of these, 20% had acute hepatic disorders,
30% chronic hepatitis and 10% liver cirrthosis, while
3% had malignant tumors and the remaining 37%
other biliary system disease.
variation, with the highest rates of cirrhosis in the
In particular,
hospitals in Hiroshima Prefecture reported cirrhosis
among 9.4 patients per 1000 examined. For
Nagasaki Prefecture, the rate was 7.9 per 1000
patients. Similar regional variation in liver disease
has been noted by others. 32

He reports regional

western and southern areas of Japan.

In the ABCC autopsy series, cirrhosis is a frequent
diagnosis, and was present in fully 12% of autopsie s
berween 1961-65. It was the principal autopsy
diagnosis in over 3% of autopsies between 1951-65.3

While cirrhosis is not to be equated with hepatic
disease in general, the belief is widely held that it
can be a sequela of icteric hepatitis, and it is
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considered possible that it can also be a direct
consequence of nonicteric hepatitis, 6,210 porwith-
standing the existence of some studies reporting
evidence to the contrary,34

Few large-scale epidemiologic studies of hepatic
dysfunction have been reported, and those that have
to particular
groups, most commonly military personnel.

are generally confined sex or age

In the present study of Hiroshima and Nagasaki
residents, the proportion with abnormal test values

among those screened for abnormality of liver
function was far higher than has been reporred
elsewhere in the Far East.6-9.35 However, dif-

ferences in the proportions for the several studies
cited are attributable to the different
criteria of abnormality, different study procedures,
and differences in the age and sex distributions of
the persons studied.  While the present report
concerns results of screening persons of both sexes
and all ages over 25, and utilizes a barttery of three
liver function screening tests, and a relatively low
value as the criterin for SGPT abnormality, the
other studies cited have been conducted on young
males and have required two successive SGPT
values over 40 (or over 50) as the criterion for
abnormality.6?  With these definitions, the other
reporting investigators found a prevalence of about
2% to 2.5% of persons with abnormal screening test
values. same criteria with our male
sample members under 40 years of age, we would
compute a prevalence of about 1% to 1.5% abnormal
persons in Nagasaki and about 4% to 5% abnormal

entirely

Using the

persons in Hiroshima. It therefore appears reasona-
ble to conclude that the true proportion of those in
Hiroshima and Nagasaki with liver
function differs little from the proportion in other
arcas of the Far East, but that the present study
detected a larger proportion of this abnormal group,
including somewhat milder cases as well as others
characterized by a broader range of biochemical
dysfunction. It is further tempting to speculate
that screening with a full battery of liver funcrion
tests would delineate the entire group who display
any abnormality of liver function, and that this
group would be some higher percentage of those
tested and would include the present abnormal group
as a subset.

abnormal

The results of this study clearly show thar the
sample screened display different result patterns
tor different age and sex groups as well as for
different liver function screening tests. This
phenomenon has not heen noted before and cannot
be readily explained.36*38  QOpe might speculate
thatr higher proportions of abnormal values could be
expected among younger persons in an environment
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with a high prevalence of heparitis, the older
persons having more frequenctly developed immunity
to the infectious agent. However, the apparent sex
specificity of the screening tests, coupled with the
consistency of the results for each test between
the two cities and the absence of an age gradient
among those with specific liver diagnoses, argues
against such a explanation. The age
dependence seen for individual tests, whatever its
etiology, accounts for the decreasing proportion of
persons with one or more abnormal test results with
advancing age, since the limits defining abnormality
in this study were fixed at one value for all age
groups.

simple

The observed association between history of
jaundice or liver disease and abnormal test resulrs
suggests that a moderate proportion of the abnormal
group may have a chronic form of liver disease,
and  this found.  Injections, a
notorious transmitter of the hepactitis virus, are
more frequent in the past history of those with
abnormal liver function tests in both cities. This
is not surprising when it is realized that the use of
disposable needles is rare, whereas the practice of
intravenous glucose and vitamin injections is very
common indeed. Virtually half of our sample
members reported having received injections within
the 6 months preceding examination. On the other
hand, consumption of raw shellfish was not more
common in those abnormal liver function,
although irs role in the development of overt viral
hepatitis in the United Srates has been
documented. 39,40 These observations do
implicate any single hepartitis virus in the genesis
of abnormal liver funcrion, because both the
Infectious Hepatitis (IH) and the Serum [Hepatitis
(SH) viruses can be transmitted by either needle or
mouth. 41,42 It is usually assumed, however, that
injections are more likely to be associated wicth
Serum Hepartitis, whether icteric or anicreric.

was sometimes

with

well
not

Although the association of alcohol consumption
with the development of abnormal tests in the male
is clearly documented, the mechanism of its action
is uncertain, primarily the
aleohol consumed may be small and the characreris-
changes of alcoholic liver disease were not
found on biopsy. Tt may be that the reported amount
of alcohol consumption by males in this study was
sufficient to increase their susceptibility to
intercurrent infections with the hepatitis virus.
Such a mechanism has been postulated in the past
hepatitis virus
although the
It is also possible

because amount of

tic

to explain a high propertion of
carriers among chronic alcoholics,
evidence is inconclusive. 43
that those who drink more than a minimal amount
may, as a group, be characterized by other living
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habits which tend to increase their exposure to
possible infection. The social custom of drinkers
exchanging their sake cup or beer glass with each
person present cannot be disregarded as a likely
mode for infection.

Although radiation hepatitis has been reported, 44
we found no clearcur, long-term effect of exposure
to the atomic bomb on either the patterns of liver
function test results or among those with specific
diagnoses pertaining to the liver.

The clinical syndrome presented by those with
abnormal function tests in Hiroshima and
Nagasaki is a mild disorder, for the majority were
asymptomatic and had essentially negative physical
examinations. In fewer than 2% of those screened
were the findings (short of biepsy) sufficient to
establish a specific diagnosis relating to the liver.
By all observed indications, Hiroshima subjects
had a more severe disease than those in Nagasaki
but no explanation was suggested for this apparent
regional although the finding is not
surprising, for the prevalence of the more severe
liver disorders, hepatitis and circhosis, is known to
vary from area to area in Japan.32.33 The tendency
for the male to have a more overt and persistent
form of illness is also poorly understood, This
observation may in part reflect the sex-specificity
of the liver function screening tests, for high SGPT
values, which were more common among males,
tended to be associated with more severe disorder
of the liver in either sex. One might also speculate
that a higher prevalence of detectable disease
among males may result from the tendency of the
male of both cities to drink more alcohol than the
female. Vhatever the explanation, this finding
parallels the roughly two to one predominance of
circhosis in males in Japan and elsewhere.45 [t
could also provide a rationale for the unexpected
severity of the liver disease found in surveys
restricted to young men in the Far East, where 44%-
46% of those with abnormal SGPT tests developed
either chronic hepatitis or cirthosis in 3 o 6
months.6-9 It should be emphasized, however, that
disease of this severity in either sex was detected
only infrequently in this swudy.

liver

difference,

The 29 patients who consented to liver biopsy are
nearly all (27 of 29) from the group who could not
be assigned a specific liver disease diagnosis on
clinical and/or laboratory grounds. In spite of the
nonspecific clinical picture, all of the biopsy
material displayed some degree of hepatic damage.
Though were of a relatively nonspecific
pathologic nature, 22 of the 29 specimens showed
changes consistent with, but not necessarily unique
to, a viral hepatitis origin.

some
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Surprisingly, patients with persistently abnormal
liver function tests did not necessarily have the
findings of chronic hepartitis on liver biopsy in this
study, although this was usually the finding in
other series.6-? This observation plus the observed
high levels of SGPT activity on screening in those
whose biopsy was classified as chronic hepatitis
suggests that chronicity may depend on multiple
severe exacerbations of hepatitis, rather than on a
smoldering persistent low grade process,

In contrast w the high proportion of cirrthosis
(13.9%-17%) seen to develop in soldiers with
anicteric hepatitis in Korea and Taiwan, cirrhosis
was present in only one biopsied specimen in our
series and that from a man with no clinical evidence
of the disorder. Cirthosis was not judged to be
present in six other biopsy specimens with rather
prominent  fibrosis, because the basic lobular
architecture appeared preserved. However, some of
these specimens may have come from livers that
would be considered cirrhotic if gross examination
had been possible. This unavoidable inadequacy of
the needle biopsy as well as minor observer varia-
tion might explain this discrepancy between the
this study and
Overt cirrhosis was nonetheless a
comparative rarity in our sample (Table 8).

findings in those in Korea and

Taiwan.6-9

The symptoms, physical examination, laboratory
dara, and pathological findings were most consistent
with anicteric viral hepacitis among 22 of the 29
subjects who received a liver biopsy. It seems
reasonable to infer that the majority of those with
liver function test results on screening
had a disease similar in character. Although it is
hypothesized that this disease is a variant of
icteric hepatitis, definitive proof awaits
isolation of wvirus and experimental transmission

of disease.6-2

abnormal

viral

SUMMARY

Screening tests for abnormality of liver function
were made on 2995 male and female members of the
ABCC-JNIH Adult Health Study sample residing in
Hiroshima and Nagasaki. The tests used were
cephalin-cholesterol flocculacion, alkaline phospha-
tase, and serum glutamic pyruvate transaminase,
Those with one or more abnormal test results were
given detailed follow-up examinations.

A history of previous liver disease, recent injec-
tions, and relatively high alcohol consumption (in
males only) was found more frequently in those
with abnormal tests.
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Of the 562 with abnormal liver function, the
majority were asymptomatic and had normal physical
examinations. Those living in Hiroshima and males
in both cities tended to have more overt disease.
A diagnosis on clinical grounds alone could be
given to only 38 individuals; the most

diagnosiswas chronic hepatitis.

common
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In Hiroshima 29 persons received a liver biopsy. 2 P, THALBT S B
Althou'g}.l only 2 of these had been given a diagnosis WA BT % FLTuAmiEs ;rJ Pt o 1
on c!mlcal grounds, all showed some degree of B, T OB b BB snk. =
hepatic damage and 22 of the 29 revealed changes i 8 S e : 0 L 7Bt
; ) S EFRIZE B L&D LB
consistent with viral hepatitis. No association 29AFRZZAIZE— L AMEIFRIZE S - ft.
Ti P T = E Loy B 11 e T
with atomic bomb exposure was evident. Zodl, FMERroMFEE20LLah k.
It is conf:iudcd that abnormalicy of 1‘: ver function is WD L OGBS L U
common in the Japanese, that the disease detected A L LI A
by screening tests is mild in most, and that BN IS AT RRHER
G s 4 i 0 FILAVYBEOLED TR, &
parenteral injections in both sexes and drinking in SR A — hf--‘“ 5D Th H' 5 L'
the male may be implicated in the genesis of T, CORKOIR F5
this disorder. Bl ME L TWE LT THS.
APPENDIX
f
SUBJECTS WITH LIVER DISEASE
PP & B ax®8E 2 b
MF No. Age Diagnosis Distance T65D Group Symptoms CCF SGPT ALK,
RS 05 il tad WA T i PHOS.
Hiroshima Male
406 2 9200 6 0 0 218.5 1.4
42 10 9100 6 8 2 24.7 1.6
62 2 3200 0 5 U] 2 73.4 15.0
38 2 1200 81 2 0 3 7l 12:5
63 2 1300 73 1 b 1 61.7 7.9
(5] 5 800 430 1 7 ] 74,1 10.6
47 17 1200 71 2 0 0 48.0 4,05
62 2 1200 135 2 0 0 63.8 2.6
37 2 1000 410 1 1 1 59.2 3,15
37 2 1000 305 1 7 0 B4.2 6.95
37 2 1000 145 1 3 1 69.3 20.5
47 7 9100 Neone % L O B 3 71.4 1.1
53 2 3400 0 5 0 3 57.4 3.95
47 2 1700 12 3 3 2 69,0 9.35
38 1 10040 162 1 3 2 83.1 B9.5
61 ' 3400 0 5 0 2 7.5 6.45
51 7 9200 None % L [ 0 4 74.6 1.9
—



MF No. Age Diagnosis Distance T65D Group Symptoms CCE SGPT ALK.

i 3 i i rad o fE 1k PHOS.

Hiroshima Female

me-i%

38 2 1100 104 2 0 2 58.2 18.5
68 13 1100 183 1 5 2 84.1 1.2
52 2 3300 0 5 2 0 59.5 5.6
48 7 3000 0 5 0 1 111.7 4.25
51 10 1900 1 4 (1] = 26.2 0.85
67 9 9100 None 4 | 6 8 2 167.0 1.85
68 2 1400 20 3 ¥ 2 67.8 4,55
81 9 1300 36 2 0 2 86.8 2.1
48 I 1700 8 3 2 I 68,1 S5
b 2 1500 137 i 3 29,1 0.95
65 10 3200 0 5 1] i) 103.6 14.3
59 2 3200 4] o] 0 3 18.6 5.49
59 2 3200 0 5 0 2 64.4 5.0
4 10 3200 0 5 0 2 47.8 2.6
47 2 1200 73 1 3 1 55.8 6.6
36 10 5200 Unknown T 8 1 7 2 36.4 0.65
60 2 1000 237 1 7 2 87.6 2.6

P 10 9100 None %4 ! 6 8 2 50.3 0.65
52 2 9100 None &4 L G 8 1 62,2 4,2

Nagasaki Male
J& Wi — 9
50 2 1400 132 3 2 0 133.0 5.4
33 10 1300 239 1 7 0 39.0 5.4
*Biopsied subject, LT 21t 0 B H

DIAGNOSES — I = Hepatitis-acute; 2= Hepatitis-chronic; 5= Ldennec's fatly infiltration; 7= Post necrotic cirrhosis;
9= Metastatic cancer; 10= Cholecystitis; 13 = Thyroid disease and chronic hepatitis; 17= Acute liver congestion.

B —1 =HFd%k -2 =} -181{% s 5 = Laennec WENFEM; 7 =M HEIFM%E; 9=1 10=THFE % ; 13=HRMMED &
FURIENFL: IT= F T — [T B
EXPOSURE GROUPS — 1 =< 1400 m with dcute radiaiion symptoms; 2 =< 1400 m without acute radiation sympltoms.;

1= 1400-1999 m with acute radiation symptoms; 4 = 1500-1999 m without acute radiation symptoms; 5= Distal (3000-
3499 m Hiroskima; 3000-3999 m Nagasaki); 6 = Nonexposed ( 10,000+m or not-in-city ATB).
MW — 1 =1400m#$ o K $ELRE AR 5 =1100m BIERMBERS L 3=14K
s 4 1400 = 1999 m | L { 3HYm; £

T4 i TS

ACUTE RADIATION SYMPTOMS — 0= None of the below listed early radiation effects, signs or symptoms. One early
radiation effect, sign or symptom only; | = Epilation; 2= Bleeding (includes purpura, petechiae, bleeding gums, and
other bleeding); 4= Oropharyngeal lesions. Two early radidtion effects, signs or symptoms; 3 = Epilation and bleed-
ing: 5 = Epilation and oropharyngeal lestons; 6 = Bleeding and oropbaryngeal lesions. Three early radiation effects,
signs or symptams; 7= Epilation, bleeding and oropharyngeal lesions; 8 = Not applicable (not exposed and not an
‘eqrly entrant'),

B T AR AE 3K

e | =

b & GRS

BIOPSIED SUBJECTS

| e =

Fib il REY 2B

Group I

Group 1 None ;

Group [II Group [V
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