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SUMMARY . A year-long determine

prevalence of hepatitis associated antigen (HAA)
was carried out among a cohort of A-bomb survivors

survey to

and matched controls in Hiroshima and Nagasaki.
The overall prevalence of positive cases, determined
by the micro-Quchterlony technique, was 0.68 %,
a rate similar to Tokyo blood doners, and about
5-fold higher than the United States
and northern European countries.

normals in

Younger males and Nagasaki subjects showed the
highest rates. A trend toward higher rates during
the Spring and Summer seasons was noted. There
was no significant relation between antigenemia and
to A-bomb
recent

exposure radiation.  History of liver

disease, injections as well abnormal
of liver
strikingly prevalent
positive HAA responses.

was

as

biochemical tests function not

with

were
more among subjects
A significant relationship
established between positive cases and

multiple transfusions.

About those retested continued
to show positive antigen reactions for 16 weeks or

three-quarters of
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his portion is considered to demonstrate
ntigenemia, The chronically positive
not differ from the study population in
ereditary factors or in socioeconomic

CTION

Blumberg et all reported a newly dis-
oprecipitin they named Australia Antigen.
t study has characterized this antigen
like particle, 2,3 with a marked prevalence
sporadic) and chronic active hepatitis4-6
1e newer terminology, hepatitis associated
AA) or serum hepatitis antigen (SH) has
be used. Further, various populations

with high rates of infectious liver
institutionalized persons,’ drug users,B
modialysis patients,? those with hemato-
ormalities requiring transfusionsl10,11)
duals with altered immunologic reactivity
rtheumatoid  factor,12 lupus erythema-
polyarteritis, 14 leprosyl5) have shown
lence of this antigen.

no significant link between high dose
to A-bomb radiation and hepatic or
.c diseases has been found at ABCC,
ntinues for possible changes in host
ind disease patterns. If sublethal total
ation, as in the A-bomb experience,

wte, alter host resistance to infection,

3

o hepatitis  associated antigen might
2w facts on radiation effects in humans.

se of the present study was to estimate
lence of hepartitis associated antigen
vivors of the A-bombs and their offspring
ima and Nagasaki, and to ascertain
uriers.  The data were examined for a
p between antigenemia and exposure to
adiation, biochemical tests of liver
ind history of liver diseases and trans-

s Under Study. To study the delayed
A-bomb radiation, ABCC has, since
lucted biennial examinations on a large,
lation of A-bomb survivors and control
n the ABCC-JNIH Adult Health Study
The proximal (<2000m) exposure group
1 by age and sex with a distal (3000-
cposure group, and also a group not
r not in the cities at the time of the
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bombs (ATB). Each month a representative
sample of the larger population is scheduled for
examination at the ABCC clinics in Hiroshima and
Nagasaki.

Another population under surveillance is the first
generation offspring (F ()17 of A-bomb survivors
matched with suitable controls. Since members
of the AHS were necessarily >25 years of age at
the time of the study, F; subjects provided the

opportunity to test younger persons.

During November 1969 - Qctober 1970 a total of
6577 subjects, 5561 from the AHS and 1016 from
the F| populations in both Hiroshima and Nagasaki
were tested for the presence of hepatitis associated
antigen.

Although these study populations are not completely
representative of the general city populations by
age and sex (the AHS group is older and contains
more females), the groups are made up of ambu-
latory, active, and generally healthy Japanese.
Thus, this study will provide data from which
HAA prevalence in the general population may be
estimated.

Laboratory Techniques. Hepatitis  associated
antigen was determined in sera of study subjects
by a modification of the micro-Ouchterlony method
as described by Okochi.l8  Fresh serum was
obtained from whole venous blood and wusually
tested within 24 hours. Specimens tested ac
longer intervals, at most 72 hours, were preserved
at —20 C, and Nagasaki samples were shipped
frozen to Hiroshima at regular intervals. All tests
were performed in the Hiroshima ABCC Laboratory.

Plates with six peripheral wells for serum samples
or known positive controls, and a central well
(each well was 2.5mm in diameter) for HAA
antiserum were used. Five available antisera*
were used in preliminary work, but the most
potent, Chikata, was employed for all study
cases. Against a standard antigen dose, this
antiserum showed a precipitation line at a dilution
of  1:64.%*

Plates were incubated in moist atmosphere at
room temperature and observed for precipitation
lines for up to 5 days. No staining was employed.

ChbkItHEShTVWE., BACOKRBHEZAEE
AEREF 2L 2 0REFHEE S LT EMO ABCC (-
FOWTHZ2ZITVS,

HEMREESTVWEE ) —2 DKL, HIBEEOTE
(R EZREMEDEL VY EBE»S & 2HT
& B BN (HE AR Ak B R B (213 0 TR Y 1T 255 1)
rETHhohbhs, ANBRFEIEVEBOFIIODVTHE
TAHHEEREL .

1969E 11 A —1970 4 10 B o B (2 15 & & B il o0 i o o) i
NEFEREEMA 55561 %, FHATEHD 510164,
REEBTTH DA R H OV TH RMEMEOH 4
=,
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IZH 1T AHTF R BHE O BARE & HE9E+ 2 D122 >
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THRFEL A, BEWOERESE L TEMMIERA~%S
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i HEAR 139
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*Dr. K. Okochi, Blood Transfusion Service, Tokyo University, kindly supplied standardized antisera (Chikata, Yamakawa, Kanuma, Kubo, &

Tachioka) & antigen (Nos. 5120, 7308, 9025) for the entire study.

WH R FMMEO KA EAs, BHESEE EET A28 L 2 FEEH M ( Chikata, Yamakawa, Kanuma, Kubo, # & Of Tachioka ) #

& UHLIR ( Nos. 5120, 7308, 9025) Ot & %3 /0.

**We are grateful to Dr. Robert W. McCollum, Department of Epidemiology & Public Health, Yale University School of Medicine, for this

independent assay of potency.
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iestionable precipitations were retested,
rance of an appropriate precipitation
uted a positive reaction.

‘tion tests were performed on every
ct of the group undergoing HAA testing.
performed were serum glutamicpyruvic
e activity  (SGPT),1?  bilirubin, 20
bidity,21 alkaline phosphatase,22? and
olesterol flocculation.23

re. Each subject was asked to complete
aire (see Appendix) wicth the assistance
rses.

mates. The dose estimates for the
called TG65D,24 are based on cthose
ac the (Qak Ridge National [,abo-
v Almost all members of the AHS have
gned an estimated A-bomb exposure
ud.* For analysis, members of the
ation are divided into dose groups:
luding Not in City (NIC); 1-99rad;
300+rad; and dose unknown.

itigen Carriers. Subjects with positive
found during routine clinic visits were
return  for retesting at approximately
d again at 16 weeks or longer.

carrier state for HAA antigen is defined,

oses, as a positive antigen test 16 weeks
from the initial test. Subjects with
intigenemia for less than 16 weeks, but
12 weeks, are called ‘*possible’ carriers.
all instances reassessment of liver
s made.

ating initially positive cases, those
d negative responses on retesting were
to have remained free of HAA antigen
y and were not routinely reexamined
r a negative test. Since some of these
ight have had positive tests even after
ve finding, chronic antigenemia in the
> of positives may be somewhat conser-
is respect.

clinic record was reviewed in each
se in the AHS for epidemiologic aspects
be pertinent to persistent antigenemia.
ided biennial examination data, results
for certain hereditary factors (blood
enylthiocarbamide taste, ear cerumen
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PERARO SN 2HEEBMEE AL L.

W PEME TS R A HRHE IOV TEAD I L
IFREHEME 2 T 2 >/, EHEL 2 HFEEMF IS 22—
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HME. JF#MmEE, HHBOEECHME (320
AL L.
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1—99rad, 100 —299 rad, 300+ rad & & U #HE T
AR #.

BEMEREE. ABCC TOME Mz T, I Msit
BRABEOMREIZIE, WeRMBICHRELZITS .
HEFTERD, E5IC16GBME k2R REB L AT
RTHEMET LI L.

AMETIHFAMAMEOMERERES VI OERNO
A 5 1IGRML RGBS -7~ b D & EH#
U7s. 16 MILIA 7= 72 U 1238 [ L)k 6 % 12 B I AE %
TTHBREEEHLLVIEETE LR ZhsmiFsA
EeFllzowTIFREFTRESTL -~

BWBERGET L 2BIOBRME TS 5126840,
BRECEERIGER L & :t%d)f%‘z{iﬂ?mf’ﬂ:%ﬁﬁti
ZWHEDEELT, BERGOBRICITENERELITS
bahof, 1HEBEREERLAHETEH, BERIGE
TTELHD I Z2OT, BEHEKICH T S BERRL
EFOHIE, W5 rHEIBLTHIPELAEZL

MARHERE ZH 5 SRz wT, ABCCREEE T
A MAT L, MUSIMEEO & MEO H 2IEFME T2
DWTHELZTA-7. ZHIH2EZT L ORBRER,
BEOBMEMNEROREZRL (DAY, 72— LF4
BNy FIREEHRE, FIER, SHRE) 5 & UHE

for “radiation absorbed dose” - unit expressing the absorbed dose of ionizing radiation, corresponding to an energy transfer of

am of irradiated tissue.
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type, secretor status) and socioeconomic components.
Clinical diagnoses were made by examining Japanese
physicians without knowledge of the HAA test
results.

RESULTS

Adult Health Study and F{ Groups. During the
12 months’ survey of the AHS and F; populations,
45 subjects with positive tests for hepatitis
associated antigen were found among 6577 persons
tested (Table 1). The observed overall prevalence
rate was .G8 %. With Hiroshima and Nagasaki
combined, males, especially in the age 20-29 group,
showed the highest prevalence rate, .88 %, compared
with ,57% for females. Standardized prevalence
rates for each city are shown in Table 2. [n
Nagasaki the combined standardized prevalence
rate was almost 1.4 times thar found in Hiroshima.
HAA was found among the F; and AHS groups
with almost equal frequencies (.69% and .61%
respectively).

The occurrence of positive cases was examined by
season of the year (Table 3). A higher rate occurred
during the Spring months. This was more striking
in Nagasaki, where the prevalence was about
1.7% during that 3-month period, but both rtotal
and city rates for Spring were not significantly
different from the Fall rate, which was the lowest.
For Spring and Summer combined, the prevalence
was somewhat greater than the rate for Fall plus
Winter in both cities.

The results were compared with responses to a
questionnaire (Table 4). Neither prior liver disease
in the subject nor a history of jaundice in the
subject or his family were significantly different
between HAA positive and HAA negative persons.
Similarly, prior injections, vaccinations, or acupunc-
tures (insertion of needles to relieve pain or
irritation) were not significantly associated with
positive cases. Ingestion of uncooked oysters or
clams was also unrelated,

A suggestively significant association (,10>P >.05)
was noted between history of blood transfusion
and the prevalence of hepatitis associated antigen
(in Japan the usual volume used in transfusion is
200ml whole blood plus 30ml ACD anticoagulant).
When transfusions were further examined by frequency
of blood received (Table 5), the rate of positive
HAA was significantly higher in those who received
3 or more units, compared with lesser amounts or
no transfusion. The even greater rate among
those whose frequency was unknown may be

REFHEIEENE. BEIBERABEMICE->TIiTA b
n, FRMERFEREOHERII>VwWTEmeshaunT
B ETE .

#w R

RARERAES SUF ALY RARERAESLUR
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6577 % I IFF o B S 4 6 R A B M A A5 % A 3 7 (% 1)
EHROBEBEEEL0.68%ToH -/, HE - BEED
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ET0.8%%RLADIzaL, “EOFNI0.57%TH-
Foo BN O EEHE(LPSMESHE 12 # 2 1R, Bl o REHE (L
BRSO LAY 1LAETH - 2. FFRMBEHE L
FAERS L URABEAER SO TIELALRE:
BOLNE(FR+Fh0.69% % £100.61%).
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TABLE 1 PREVALENCE OF HAA POSITIVE CASES IN THE ADULT HEALTH STUDY SAMPLE & Fz
CHROMOSOME STUDY SAMPLE IN HIROSHIMA & NAGASAKI BY SEX AND AGE
(NOVEMBER 1969 - OCTOBER 1970)

#1 RS- BWMOMARERES LU REERESRE 0BT 5 R BEEHE R o
MR - R HIAERE (19694E11H —19704E10H )

. Male % Female # Total #t
i Subjects Positive 9% Subjects Positive 2% Subjects Positive %
EOR BB M RIS HEEN MRS at BH BB B

10-19 340 1 .29 344 1 .29 684 2 .29

20-29 248 6 2.42 302 5 1.66 550 11 2.00

30-39 359 6 1.67 536 4 .75 895 10 112

40-49 463 2 .43 1212 6 .50 1675 8 .48

50-59 385 2 52 646 1 .15 1031 3 .29

60- 713 5 L70 1029 6 .58 1742 11 .63
Total & #t 2508 22 .88 4069 23 57 6577 45 .68

Standardized prevalence rate (%): Male .84, Female .58. {HHEfLHIAE(%): % .84, %« .58.
Standardized population: Total subjects examined in this study by age.
Bt ACIEA: AWEFE LT SEMN BB TRE.

TABLE 2 CRUDE & STANDARDIZED PREVALENCE RATES OF HAA POSITIVE CASES
IN THE ADULT HEALTH STUDY SAMPLE & F |, CHROMOSOME STUDY SAMPLE,
HIROSHIMA & NAGASAKI(OCTOBER 1969 - SEPTEMBER 1970)

2 BB BWORARERES LR RHEANESREIZH T ST RBEHEEERNO
B b & OVEREE (LA RE (19694F10F — 19704 9 FI )

Item THEH Hiroshima % 15 Nagasaki f& i
Subjects &t % # ¥ 4455 2122
HAA positive 1T #5 830 57 151 B8 14: (7] %4 26 19
Crude prevalence rate %
LA RE .58 .90
Standardized prevalence rate* %
it i o .61 .84

*Standardized population: Total subjects examined in this study by age.
Ea(p AR : FEE TS ERNEMBTRE.

TABLE 3 PREVALENCE OF HAA POSITIVE CASES IN THE ADULT HEALTH STUDY SAMPLE & F,

CHROMOSOME STUDY SAMPLE IN HIROSHIMA & NAGASAKI BY SEASON
(NOVEMBER 1969 - OCTOBER 1970)

# 3 - B O M ABERES L UR SEEFEESRE 2 50T RBMERER O
2RI E (196911 H — 19705104 )

Item Season* F i Total

TH Winter % Spring # Summer ¥ Fall # it
Subjects & % # 1532 1610 1730 1705 6577
HAA positive [ 75 [ 5l 470 557 Bt 14 7] £ 10 15 12 8 45
Crude prevalence rate %
HLH FE .65 .93 .69 AT .68
Standardized prevalence rate** %
B e .67 .92 .76 .45 .68

*Winter (Dec. Jan. Feb.); Spring (March, April, May); Summer (June, July, Aug.); Fall (Sep. Oct. & Nov.)
%#(12F—2HR); #¥(3F—5A); E(6A—8H); k(9A—11A.)

** Standardized prevalence rate: Atjusted by sex and age. PE#E{LAARE . ¥R - EMAMMELZT L 20 D
Standardized population: Total subjects examined in this study by age.
i AQEH: AEECHTZERNEHETRE




TABLE 4 RELATION OF TEST RESULTS TO QUESTIONNAIRE ITEMS*

#4 MEERS@MEAA*E OMIEF
Hepatitis associated antigen
History BT o5 )5l 0 TR
I — Test
Positive Negative % positive 5
B 14 Bt bR

Jaundice or liver disease Yes & 3 12 1384 .86 A2 - 838
RE 2L FRRAE No %Zu 32 5031 63 P>.10
Family history of jaundice Yes 4 617 .64 Xz =014
HE O FHEE No 40 5791 69 P>.10
Injections within 12 months Frequency unknown** -
W 1 EMIC B B R [l ¢ 47 P 2 164 1.20 2 — 861

20+ times 20[@ L) L 9 1566 .57

<20 times 20[a L F 17 2351 TR P>.10

None # L 16 2438 .65
Vaccination within 12 months Yes 22 2910 {5 X2 =351
BE1EMO 7 7+ RAE No 22 3480 .63 P>.10
Acupunctures within 6 months  Yes 5 634 .78
B 6 A H I 0 ) 5 it 55 ingy ag Ll
Frequent ingestion of raw clams
or qyst:ars e Yes 18 2266 .79 Xt = 494
N e EERARREES 26 4062 64 P>.10
Blood donation Yes 7 798 .87 X2 =484
A L ¥ No 37 5621 .66 P>.10
Blood transfusion Yes 7 548 1.26 X2 =3.024
. 28 No 37 5871 66 .10>P>.05

*Each factor was independently analyzed; the numbers of responses differ since each item was not
answered by every subject.
FEREMAUCBIFLAE: EHHIZDLWTL T LL2HREFFIATvEVOT, BIEHIT—HL
TVE L,

** Frequency unknown was excluded from significant testing. B # TR A R E 2 5 BRI L 2.

T Fisher test

Fisher Fi7E

TABLE 5 RELATIONSHIP OF FREQUENCY OF BLOOD TRANSFUSION BETWEEN
POSITIVE & NEGATIVE CASES

#5  mE g s RS & OB & o RE
Hepatitis associated antigen
[ 25 [ 53 451 6T
Blood Transfusion oy L j;m Jl_ 2 .
ositive egative positive
Wilkinl & B s Pt 5
Frequency unknown [l # 1~ A 35 5.41
3 and more 3 [ 1) | 115 2.54
land 2 1@ & LU 2HE 398 .50
None 7% L 37 5871 .63
Total & &t 44 6419 .68
X2 =18.709  df=3 Po<i 00 %%

Note: The questionnaire was not completed in 1 positive case

i

1Rz s TIEMBEIEASAZ > - .



¢ to inability to recall details of remote

tion was compared with the outcome of
minations (Table 6), but no statistically
correlation was noted with abnormalities
1e five biochemical tests performed.

BAEEROFMEEVET I LN TCEL P LLDTH
ALk,

FTHERE & IF A BEPER EORE R E 2L (£6) 47,
ELA-ZhTh A0 EFENREIIBITIRE LT
KEMMEOFEE OMIZHAHMIERELIMRIIRD S
hihosi.

TABLE 6 LIVER FUNCTION & HEPATITIS ASSOCIATED ANTIGEN
# 6  ATFAE B & UHT g S AR

Liver Function Test Hepatitis associated antigen T %3 [4 ili $ )& Test**
FF 18 it th 72 Positive [ Negative B&1% % Hi i
SGPT >45.1 « 2 22 8.3
5.0-45.0 41 851 4.6 po0s
<5.0 2 57 3.4
Bilirubin 307 21,51 L 2 22 8.3 -
ey Ny 10-1.50 42 881 4.6 05
<.10 1 27 3.6
TTT 25.1 L 14 186 7.0 P >.05
<5.0 31 744 4.0 '
Alkaline phosphatase  =9.1 * 3 46 6.1
- P >.05
REA 2.0-9.0 38 848 4.2
7 WA Pz g <2.0 4 36 1.0
CCF ++++, FHt+ ¥ 3 33 8.3
++ 8 124 6.2 F>.05
- + 32 768 4.0

*Abnormal value %% fit

subjects in the AHS were exposed to the
the positive subjects among the Fq
cannot be used to assess any possible
irect A-bomb radiation on the prevalence
‘patitis associated antigen. Excluding
also those who gave a history of blood
, the rate of positive tests for 31
lassified by TG65 dose groups is shown
r/ Although this is not statistically

a small tendency toward a higher
sk is seen for both males and females
se who received higher radiation doses
nis appears less obvious when both
and Nagasaki groups are analyzed
(Table 8).

ntigenemia.  Of 45 subjects found to
e for HAA on initial testing, 43 were
t 4 to less than 12 weeks later; 39
f these continued to demonstrate the
of antigen. Twenty-nine subjects
A reactions for 16-50 weeks, and these
our chronic carrier group (76.3 % of 43
:tested at least once). Eight additional
positive tests at the 12th, but less
th week (Tables 9 and 10, Figure 1).

** X% test or Fisher Exact test.

HWHRLHIRAREREOGREOT IOLEEAT
VAL I 22 BB o BHAE 12 R E R BT R O B R
HOFEZWES 2720 1CF EHAPOBEHE RV S 2
LETEL. 22TIN5 F POBERE S O i
¥R AZL0b5FE RV, ABHEHIZIOVT,
TESHEAEAIZHAL, 2OBMERERTIIRL A, Hit
Iz ERTELEVIR S, RRESERE 2 -H
F P A e BTSN A 7 ERTEm A DT
Mrashs., LAL, RBELIUEMEB 4 IZEBTL
AL, SIEFEETIILV(ES).

TEMEMBRMAE. R0 b O I 2 1 4R PR & HI
L 745, 43fix 4 MM A 5 128 LA IcBRE % 7
Lofz. ZOI B39 (90.7%) 125 & Hit & HUE & FEAT
B EATE . 290013 16— 5038 0> BT s 18 38 470 R i
FRLZ, ENTChGZBEREREFIHLA (D2
L I RERELZTIAHHELBRELEDT.3%). T0O
floey 8 A1 1238 A 5 1688 LI IZHBIERIE &AL 72 (£ 9
BLUL, M1).



TABLE 7 CRUDE & STANDARDIZED PREVALENCE RATES OF POSITIVE CASES AMONG ADULT HEALTH STUDY SAMPLE, HIROSHIMA & NAGASAKI
EXCLUDING THOSE WITH HISTORY OF BLOOD TRANSFUSIONT (NOVEMBER 1969 - OCTOBER 1970)

#7 K- BEMORABERESREPHLEDH 5 E5 2 o 2 BHER O HBE & & U CEE (19694118 — 19704 10RF )

T65 Total Dose & #fit (rad) Total
Age ATB Unknown 7% 300+ 299100 99-1 <1 L)
Lt ek Subjects  Positive a Subjects  Positive o Subjects  Positive Subjects  Positive Subjects  Positive Subjects  Positive
R H PR R MEREH  BEH wRE N BER REH BN wRE S B A EHE O BEE K
Male %

0-14 15 0 .00 29 1 3.45 57 3 5.27 118 2 1.69 182 2 1.10 401 8 2.00
15-29 62 0 .00 37 1 270 63 0 .00 134 0 .00 287 0 .00 583 1 17
30-44 37 0 .00 22 0 .00 75 1 1.33 126 1 .79 283 1 .35 543 3 .55
45- 15 0 .00 10 0 .00 29 1 3.45 68 1 1.47 127 2 1.57 249 4 1.61

Total & &t 129 0 .00 98 2 2,04 224 b 223 446 4 .90 879 5 AT 1776 16 .90
Female #

0-14 32 0 .00 32 0 .00 69 0 .00 134 1 .75 313 4 1.28 580 5 .86
15-29 122 2 1.64 58 1 1.72 151 1 .66 352 0 .00 686 3 44 1369 7 51
30-44 17 0 .00 33 0 .00 79 0 .00 306 0 .00 427 1 .23 862 1 12
45- 3 0 .00 9 0 .00 39 0 .00 102 2 1.96 179 0 .00 332 2 60

Total 28 174 2 115 132 1 .76 338 1 .30 894 3 .34 1605 8 .50 3143 15 48
Total M & F
B 303 2 .66 230 3 130 562 6 1.07 1340 7 B2 2484 13 .52 4919 31 .63
**Standardized
prevalence %
e (451 e 46 1.08 .93 52 52
Relative risk
Hxiay) 27 % .88 2.08 1.79 1.00 1.00
*Including cases not in city ATB. Rz a2 HEE D,
**Sex and age adjusted. Standardized population: Total subjects of AHS sample examined by sex and age ATB.

HHEUREBNERZMBEL 2L 0. BHE{E ATTIEE : MARER RS EOEN - HREENR SRS RE .
+ Cases with histories of blood transfusion & who were unavailable for questions were excluded.
HNFENH 2N THEMINTIEENBL N E PO IRV,



FIGURE 1 FOLLOW - UP OF 45 POSITIVE CASES
1 ASESTE® 036 i 8
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80 -

60 % POSITIVE
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{7 £
40 % ]

N
R
1]

%
20 % 7 NE(;:"a;jIVE
B / Z POSITIVE I
/& A S T S | ’; L I ] lig% | ] | 7 |
F_;léé; <12 16 20 1221 |6+28 32 24+36 40 44 32+48
st i

WEEKS AFTER FIRST TEST
AN 00 He 3 L1 o0 AR ()
*See Table 9

CRUDE & STANDARDIZED PREVALENCE RATE OF POSITIVE CASES AMONG ADULT HEALTH STUDY SAMPLE,
EXCLUDING THOSE WITH HISTORY OF BLOOD TRANSFUSION, BY Té5 DOSE & CITY
(NOVEMBER 1969 - OCTOBER 1970)

#8 WARERESEEPWAOED S 2% v 2BMEG o TR - # B R
B & UHRHE LS (19694 11 H — 19704101 )

Item T65 Total Dose # # fit (rad)
e Unk. = # 100+ 99-1 <1 Total #t

Hiroshima [

ects o B 131 432 1130 1765 3458
tive cases PE 1 17 ¥ 2 4 5 8 19
le prevalence rate ¥ AL RE % 1.53 .93 44 .45 55
dardized prevalence rate FEHf {f 5 % 98 .87 .43 .50 .57
tive risk fHxtpyy 2 7 1.96 1.74 .86 1.00

Nagasaki &5

ects & H 172 360 210 719 1461
tive cases sk 4 17 ¥ 0 5 2 5 12
e prevalence rate LA A % 0 1.39 .95 .70 .82
wdardized prevalence rate i {14 A2 % 0 1.19 .81 .69 .74
itive risk a9y 2 7 - 1.72 1.17 1.00

10



TABLE 9 FOLLOW-UP OF 45 POSITIVE CASES

#£9  4ABRSIEMI o B R E
Follow-up (weeks) HAA test result AT s [ 3 $1 15 #5 75 45 B Positive rate*
BN A () Bt 52
Positive 1 Negative Eit Not tested ¢4
<12 39 4 2 39/43 =90.7
12+ 37 1 37/42 =88.1
16+ 29 4 4 29/38 =76.3
24+ 12 1 16 12/21 =57.1

* Denominator includes prior negative cases, but not untested subjects

SBIGLNEETCE -2 ELFATV S, HEZRI TV EIVELEE 2 0.

No associations between antigen persistence at
16 weeks or more and A-bomb exposure or liver
were found. The mean age at the
time of examination for these chronically positive

dysfunction

subjects was 42.7 years, and there were 15 males
and 14 females in this group.

There was no unusual distribution among those who
remained positive for 16 weeks or longer, of ABO
blood groups or certain other genetically controlled
factors (see Methods) when compared with the
entire HAA tested population (Table 11). Neither
did urban location, level of educational achievement,
size of home, type of toilet (pit or tank in 90 %),
presence of home refrigeration or source of water
supply (municipal system in 92 %), differentiate these
groups. A situation most susceptible
contamination (well source of drinking water plus a
tank-type toilet) was not significantly more prevalent
in the chronically positive group (7.7 % vs 6.8% in
the tested population). When positive cases were
plotted on each city map, no clustering was evident.

to Cross

DISCUSSION
Hepatitis associated antigen has been noted
predominantly in long incubation (serum) hepa-

titis.27°29  Among ‘normal’ populations, including
blood donors (when high risk persons such as
paid donors, prisoners, and drug users are excluded),
prevalence of HAA varies considerably throughout

the world (summarized by Blumberg et al30).
Reported rates are lowest in the United States
and northern European countries (0.1% or less)

and highest in tropical areas (4% or more). In Japan,
Okochi3l has reported about 1.0% prevalence for
volunteer blood donors in Tokyo. Blumberg et al30
use a figure of 0.5%
locations’ in Japan.

for normals in ‘various

Our survey shows that Hiroshima citizens have a
of HAA positive cases which is
comparable to Tokyo blood donors, while in Nagasaki

prevalence rate

11

1638 [ L b o> $5 e M DS PR & IR = 2 (L IF AR RS &
OB BEE RS NG o . ZOSMENIC U RS
HoHEEOBREGEHERIL4R.7TE T, BEIFISE,
LIS UETH - /-,

1658 [ L) b Hefi @9 2B % R L = & IF R PR HE 4 8
ME (F11) & O L TIX ABO MR 7 o tho ¥ (7 ¥ AL
ZR([HElogzR) oRErssmrloohit s -
. HRESER, FE, Fokss, FHRORK(90%
AN, WO B, R (92% 1 #517 AKGE)
k- Thohs 2HMICERILE . HFEROK
KL ARDREHREVIRLFROFERZLZ )P+ 0
WRED R Z1B MMM C P THBIR X o 1o
(SWHBERIZIHITE6.8%I2KLT7.7%). MO
EELE@AHOMBO LIZRALTA 24, HELEE
iR s h e,

£ =

BFABLEHE F RO BV (M) IFRICE{EBHN
TW3.7°8 fE (FmE, NALIUREERAED
Iy zarsoEmnEERO)EEUIEELIAOEH
1250 A BP9 B TR OB (X R BTN R L - T
v» 5 ( Blumberg 5% {2 & 385, KEH L UCILERIEE
ZEWTIR RO EGEE (0.1 %LT) A, £ L T
FlesnTidfedh mWIEE (4 %L E) AREShTws.
HATIE, AR AHET OGN E 555 E 8
1.0% Tk 5L HMEL, Blumberg 5 * Z HA[&HH] D IE
WEIIETAHEELLTOSBDHMFEHITT VS,

AFETIE, k& RN 5 M B 1 5 o AR 1S
HREOEMEIFIESL WY, BEMOBEETIESRED S
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- mm

B

ML TV IR EL

MRV VI PR EL e soeese

(weeks) (St teqts  No. Yr. By Al

kS

£47%FS ¥ Exam Bomb Day Mo. Yr. Day Mo. Yr. @igo RO wws  wmesm, vy 7090 e
HiFERy AR rad A R i A A FOREGE) G B% i vy 7?;-:"; ;
F#& 39 15 Usk®®WI12 3 70 9 § 70 13 + 2 Moved away
F 42 17  Unk 1 6 70 2 9 70 18 + 4 L
M3 41 16 1300 9 3 70 5 3 Tl 51 + 2 + E"FIFQQH;EIJ;T%}::S{( Eﬁﬁ
Mo 42 I8 510 3 7 15 4 70 6 + 3 Hetugad farelicy follswsoin
M 39 14 48 18 3 70 15 T 70 17 n 3 St Lamnm Rk e
F 42 18 369 7 11 69 8 1 70 9 - 4 Positive at 6 weeks
M 3 9 207 2 12 6 4 5 70 19  + 3 Yes 7 1945 BAEN
M 73 48 274 4 8 70 12 1 71 23 ¢ g 27
M 26 1 218 28 5 70 14 9 70 16 ¥ 4
F 47 22 160 20 1 70 11 5 70 16 - 3 Positive at 4 weeks
430 A
M 38 13 132 4 9 70 23 12 70 16 - 4 Positive at 6 weeks
M 34 9 130 18 8 7 7 1 71 21 + 4 638 B Fit
M 55 30 104 24 2 70 21 7T 70 21 + 3
F 41 16 93 27 4 70 23 3 71 48 i+ 4 Yes
F 38 13 8 1 10 70 18 3 71 25 + 5 Yes 8 1068
F 28 3 49 18 5 70 14 9 T 17 = 5 Pasitive 3113 weeks
F 71 47 3 4 11 69 17 12 69 7 s 2 1338 A B
M 37 12 34 24 6 70 26 8 70 9 2 Early cirrhosis
M 62 36 20 23 9 70 9 2 71 20 3 3 IR %
F 76 52 5 26 12 69 4 5 70 19 + 3 Yes 1961
M 71 46 5 27 10 70 5 3 71 19 i 3
F 75 50 5 24 9 70 18 3 71 26 + 4
M 20 4 0 6 4 0 16 9 70 24 iy 4 Yes 3 1966
F 27 2 0o 18 8 70 18 12 70 18 + 4
F 37 12 o 8 7 70 30 10 70 17 i 4
F 38 13 0 3 4 70 6 & 70 18 i 4
M 70 45 0 30 7 0 2 12 70 21 i 3
F 40 15 0 20 1 7 T 12 70 46 + 5
F 40 15 0 22 4 0 2 9 70 19 n 5
F 61 37 0 5 12 69 3 7 70 30 4 Yes 1 1965 Positive at 8 weeks
M 57 32 0 17 12 69 15 2 70 5 - 3 SERN
—_—
. " :
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TABLE 10

Age First exam Last exam Last Last HAA Blood Abnnr{nzli‘lul_ivfea_functiqn test
MF Number Sex Fm 165D W O Ritnwmz exam HAA Total transfusions I 1 i 3 ) 9% Remarks
R M ! — (weeks) test tests Ne. Yr. Bil Alk  TTT CCF SGPT & o
¥EEWEE 1 Evam Bomb B Day Mo. ¥Yr. Day Mo Yr. migo REO gz i [ £ gL A - mE
et ¥ - i - < (O n S iy b S
HILEE FURRE g A A & A A & #HEGHA mH gg E> 7327

F 53 29 NIC 21 5 70 24 7 70 10 3 + Positive at 4 weeks

M 38 14 NIC 2 2 70 2 & 70 26 + 4 4 8 B I8

M 25 0 NIC 11 12 69 23 4 70 19 + 3 -+

M 72 47 NIC 15 7 70 9 11 70 15 + 4

F 27 3 N 18 12 69 30 11 70 50 + 6

F 62 37 NIC 13 4 70 29 9 70 25 + 4 Yes 1 1969

F 62 37 NIC 18 9 70 24 3 11 27 + 4 + + +

M 20 10 8 70 6 1 71 22 + 3

M 24 17 8 70 3 11 70 12 + 3 + Refused further follow-up

F 22 4 3 70 10 6 70 14 + 4 + + ZhLhoBlBEE 2 IEE

F 22 24 4 70 2 10 70 27 + 2 '

M 14 10 6 70 10 6 70 0 1 + Refused further follow-up
ChPFoEINTE ARG

M 20 8 4 70 16 12 70 36 + 3 + Bilirubin elevated % tests
KoRETEILE » FR/

F 16 10 6 70 10 6 70 0 1 Bilirubin elevated % tests

BLOBRETCLEILE Y R

NIC: Not in city R T TE



"ABLE 11 HEREDITARY FACTORS IN HAA POSITIVE CASES AND ADULT HEALTH STUDY POPULATION

F11 WP R BEITE PG & & O ABBERE R 1 2 EAER
Group Subjects PTC Taste PTCH:H
B R E Taster B+ 5t D Nontaster B ' Z v & @
No. fil $ % No. {7l # %
a. Positive HAA [T 5% M 5% H70 15 B3} 14 37 28 75.7 9 24.3
b. Chronic HAA 181 B 55 B 5 b 152 26 20 76.9 6 23.1
c. AHS® BARRE RS 13798 9699 70.3 4099 29.7
b U8 © X' =276 (not significant # BT % v )
Earwax Hif
Dry #2135 Wet f ifi] 52
No. 17l ¢ % No. 7 ¥ %
a. Positive HAA JF 9 [4) 3 70 151 B35 14 38 33 86.8 5 13.2
b. Chronic HAA 1 IF 42 438 U5 26 21 80.8 5 19.2
e. AHS® A felt i 3 3 A 14333 12062 84.2 2266 15.8
bvs ¢: X* =.061 (not significant)
Secretor Status 5 it IR fiE
Secretor 7 il Nonsecretor 3k 7r ih !
No. 1 ¥ % No. fil # %
a. Positive HAA [F 95 4 il 470 7 B35 14 32 26 81.2 6 18.7
b. Chronic HAA 18111 55 14 3 £ 5 20 17 85.0 3 15.0
c. AHS® e A B0 4 35 U FR 11670 8659 74.2 3011 25.8
bwvs c: x* =.721 (not significant)
Blood Group [ ik 5Y
A B AB 0
HBEH No. ¥ % No. ¥ % No. fil ¥t % No. frl $¢ %
a. Positive HAA IF %2 P9 B PB4 39 21 53.8 11 28.2 2 5.1 5 12.8
b. Chronic HAA & PEIT 2 BEHLE 26 14 53.8 8 30.8 2 7. 2 1)
c. AHS™ wz AfE QR 11681 4679 40.0 2453 21.0 1204 10.3 3345  28.6

bwvse: X* 6.574 (suggestive # T 4 70k )

*IBM Tab 2295 **TR 20-63

s higher than in Hiroshima. This study
irms the marked difference in HAA preva-
ween Japan and other countries. Gregory
‘ound little difference between Hiroshima
asaki in the prevalence of «clinically

liver disease. However, a survey of
of clinic examinations at ABCC (1958-
owed that diagnoses of hepatic illness
Thus, a higher
presumably

: prevalent in Nagasaki.

iepatic illness in Nagasaki,
seems real in view of clinical findings
lts of HAA tests, but the

5t known at present.

reasons for

; of overt hepatitis or injections were
common in HAA positive cases, but
transfusions occurred more frequently in

p (11.4% vs 2.3% in negative cases).
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RIS B s TRIEEALZRFVERELTY
5, L#& L, ABCCIZ#+5 104 M (1958—68) o i M
EP R CAETIITEROZIEE L REOIE A
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R EREO#EroHrTHILEEbN SN,
ZNHEAESDEZATBTHS.
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Acupuncture was performed on more than 10% of
our subjects within 6 months of testing, but even
these multiple skin penetrations

are not

Still,

more
among positive cases. it is our

not quantitated, that injections of
delivered by reusable and
are commonly used in private medical
in Japan and we cannot dismiss this
factor from a possible etiologic role in transmission

prevalent
observation,
all  sore,
needles,

syringes
practice
of hepatitis virus.

A possibly important epidemiologic clue is found
in the somewhat higher Spring and Summer rates
for positive cases. Since each monthly examination
group among the ABCC clinic population has a
similar age and sex distribution, it is improbable
that high risk subjects (viz, young males) would
aggregate by season. A possible bias is that
there outbreak of hepatitis in the
Spring of 1970; none is known to have happened.
Overall, seasonal differences seem real and suggest
fluctuation in endemic viral hepatitis in a manner
similar to polio in past years.

occurred an

In addition to injections and blood transfusions,

oral transmission of ‘serum’ hepatitis has been
reported.27  The oral route may be a major factor
in the apparently high endemicity in our study
population.

It is of interest that the western Honshu region,
which includes Hiroshima, is a major oyster
growing center and harvesting occurs during the

Winter and Spring months.  Shellfish grown near
polluted  effluent have been incriminated in
hepatitis outbreaks in the U.S.34  This is not

supported by more frequent raw shellfish ingestion
among our positive cases (a similar finding was
reported by Gregory et al33). In both cities there
is some seasonal farming (cthough
this on year round), and
widespread use of artificial fertilizers is relatively

increase in

activity is carried

recent. Thus, there is ample opportunity for both
oral and parenteral virus transmission, though
only data on transfusions reveal a significant

risk in our study.

While nontransfused subjects did not demonstrate
a statistically significant increase in antigenemia
those exposed to high doses of A-bomb
small positive cases

among
radiation, a
among heavily exposed
both cities. This trend is not altered appreciably,
if two positive subjects who received fewer than
three transfusions are included in the analysis.
A high background rate in the general population
could obscure small, even significant, increases
irradiated Further

increase in
survivors was found in

in  heavily survivors. study
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HErLUHEzRACTREMOERHET LT 50T,
INARFGR7 A L ABRGEOFRROEHEREL T 0L
WIHHEEEBRA TSI EETE L L,

BREEEBELNZEFEMEI DL, FLEL CEERO
BREAW S AEVwE S Z&ThHS. ABCCHA LM
OEAOBEBROEMN L L OCENTHIZEY L TVwE0
T, VAZOBOEREE (T hb5HEVEM) KFERMIC
RacxFEZSN V. WO LT HIE, 19700
B RO ERFEZONLY, TOLIBHETE,-
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tests for HAA will be
‘ore this important aspect is clarified.

ore sensitive

has referred frequently to an inheritable
on to susceptibility
Our findings, in conjunction with
Dr. Yokoyama’s group3>s
ed to evaluate this hyposthesis.

anti-
the
in Honolulu,

to chronic

in Hawaii no positive HAA subjects
among more than 800 Japanese males
dergoing surveillance for cardiovascular
VD) in comparable fashion with a male
>f the AHS cohort.36 Among 1113 males
the CVD study group who were also in
study, 7 (.63%) HAA positive subjects
ered. Since these groups were selected
iis of ethnic and genetic similarity, it
sonable to arttribute
al factors.

this difference to

n of antigen in serum has been reported
>m a few days to about 6 weeks in the
f hepatitis some
persistence for years has been noted.
! these studies6,28,29 suggest that by
but surely within 16 weeks, only about
r might still harbor hepatitis associated

cases studied. In

al 6 refer to eight carrier cases (about
r subjects) who showed positive reactions
Krugman and Giles 29 report persistence
for 4 months to 13 years in 36.5% of a
children.
ninstitutionalized, presumably  normal
nly  isolated instances of persistent
. have been some for
st what is the lower time limit for the
Generally long

institutionalized However,

noted, lasting
te is not yet clarified.
genemia has been associated with mild
with little or no clinical or biochemical
sns of hepatocellular dysfunction.

differ
itionalized persons and from groups with
in which

s of random testing of ‘normals’

s or experimental infections

In the latter, especially,
ne tests are invariably abnormal in the
We judge that the

biochemical

set is known.

ximal to infection.
sence of both
clinical disease plus the persistence of
1 for 16 weeks or longer describes the
state, or, at least, state
rom the majority of those with
s active hepatitis.

abnormal

urier some

acute

three-fourths
57 % had

oup of positives, about

1is requirement, and, in facr,
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sersistent HAA detected for 24 weeks or longer.
We agree with Okochi and Murakami3! who found,
in Tokyo blood donors, that, in the testing circum-
stances used in these studies, initial antigen status
1sually persists. This is important in assessing
‘he ecology of hepatitis associated antigen in the
zeneral population. Both the prevalence and the
sersistence of antigen may be the result of
nultiple factors. We feel that a genetic suscepti-
sility seems less potent, if present at all, than
:nvironmental considerations,

A great amount of health data is available on
ndividuals  from ABCC examinations, but no
hysical or biochemical findings serve further rto
clarify etiologic aspects in those with persistent
intigenemia. Likewise, social, economic, and
:ducational differences seem not to differ in our
sroup of positive subjects when compared with the
AHS population.
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AUSTRALIA ANTIGEN QUESTIONNAIRE# — X bZ U 7THRAETEME

[JmME200 [ ] HES39 (] Hiroshima
l:l F, D Other % o |:| Nagasaki # i

1. Have you ever been jaundiced? &%~ 22 2 an 4 4,

D No v D Yes &2 Doctor's diagnosis: 57 8 lif :
When? ? age or years ago
3 e F i

2. Has anyone in your household had the above condition? %M ® 3 &2 LREOHHELBEHELAHH E N 2+,

D No % v D Yes &2 Doctor’s diagnosis: [% i o 3 I :
Relationship # A & o 4§ When? &5 Relationship # A & @ #4 When? #em
Spouse Father
(o W
Siblings Mother
L] e [] vt
Children Other
Fik Mt

3. Have you ever had liver disease, except the above condition? EICllohizhFMBEMIZ % o 22 & A AN & § 4,

D No z v D Yes 4 Doctor's diagnosis: [ o 331t : When? méi:

Have you ever received a blood transfusion? #ii & 2114 22 a0a 0 & + 4,

‘:i No z D Yes 65 How many times? [ When ¢ 0

5. Have you ever donated blood? #tifiL = :ahn 545,

D No % I:] Yes &4 How many times? [6l2 When 110}

6. Have you had any injection during the past year? &% 1 £z EOEM A2 2 2 LA LN E T4,

D No % I:] Yes 53 How many days? Mg Why? (diagnosis) s (2 1F)

7. Have you had any vaccination during the past year? i 1 /27 7 F v EME S H A2 LN H 0 &+ 4,

D No #w D Yes 5% Kind of vaccine: D Typhoid fever M+ 7 z ‘:l BCG BCG
7+ rodM:
I___\ Tuberculin test v~ 71 » @i D Japanese encephalitis B 4§ %
D Influenza WAL R B Other 2 oft

8. Have you ever had acupuncture? #lid#is #1322 eabn 44,
D No & w D Yes 5% How many times? [l # Less than 5 5 [ i |:| More than 5 5841 D

When was the last time?##1: ' > T L~ #: Less than 6 months ago %6 » H#x 4w D More than 6 months ago 6 » F Ll LI [::]

9. Do you eat raw clams or oysters D No vuz D Yes v
EenEhdrEtEnEEsBENET AT
How often [J [] L] L]
e N . =
A0 G HlelSe Daily <Once per week Less than once per month Sometimes
w®H 121 o Biz1M@ LES
Interviewer Date
i 1% & A ft MED 110 1069
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