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SOME FURTHER OBSERVATIONS ON THE EFFECT OF INBREEDING
ON MORTALITY IN KURE, JAPAN
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INTRODUCTION

In 1958, Schull presented data on the relationship
between inbreeding and the frequency of sullbirths
and death during the first month of life in three
Japanese cities; Hiroshima, Kure, and Nagasaki.
Expressed as the ratio of regression coefficient to
intercept, i.e., B/A, the values for the three cities
were 11.52, 1.22, and 2.65, respectively. Morton !
attempted to dismiss the small effects of inbreeding
on stillbirths and early morrality in Nagasaki and
Kure as due to 'some environmental disturbance,’
nature unspecified. Heterogeneity of the population
was also suggested as a factor in the findings.
Subsequently, the present authors demonstrated that
in Nagasaki the relatively small effect of inbreeding
on mortality persists throughout the first 10 years of
life. Distributions with respect to consanguineous
marriages of a number of socioeconomic variables
were also carefully considered but no evidence was
found for the alleged environmental disturbance.2:3
A similar follow-up has now been made in Kure.
The average surviving child in Kure ar the time of
the study was 15 years of age. Inasmuch as 90% of
the deaths prior to age 20 occur during the first 15
years of life,4 these figures should be almost synony-
mous with prereproductive mortality. It will be shown
that in Kure, also, the low initial mortality persists,
with no evidence that the finding is any less valid
than that for Hiroshima and Nagasaki.

THE COHORT STUDIED

The cohort to be described arose as an outgrowth of
a comprehensive attempt during 1948-53 to determine
whether any difference could be observed between
children born to parents one or both of whom were
exposed to the atomic bombs of Hiroshima and
Nagasaki and children born to suitable ‘control’
parents. At the initiation of this attempr, it was
uncertain whether an adequate number of nonexposed
parents from whence to select a comparison group
would exist in the aforementioned cities. Thus,
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1958fE (2, Schull i H A 3. +4bLEE, BE
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tChEBBIIOE-TITebh - BENMEDE LTHE
ENTHS. ZOBMECHF L NEHE, MEEEZHE
T3 G480ERLLZVERYFLOBHIZVS A
ErEPHTH- L. LENST, EBBIURRT,



Kure, a city some 20 miles southeast of Hiroshima,
was studied also until it became apparent that
adequate cases were available in Hiroshima and
Nagasaki. Thus during 1948-50, with the cooperation
of the municipal authorities, an attempt was made to
register all pregnant women in Kure sometime between
the 21st week of gesrartion and parturition. Regist-
ration occurred when these women or their repre-
sentatives presented themselves to register for
certain rations to which their status entitled them.
The economic stringencies of the immediate postwar
period in Japan were such that virtually all women
who were eligible applied for these special rations.

Elsewhere the authors have described in detail the
completeness of this system of registration and the
nature of the collected information.??:®  Briefly,
the following obtained: At the time of registration
for ration purposes, each pregnant woman completed
the first two-thirds of a questionnaire which included
such items as identifying information, consanguinity,
a short summary of past reproductive performance,
and pertinent details concerning her present pregnan-
cy. This questionnaire was filled out in duplicate.
The original was given to the registrant, who in turn
presented it to the attendant ar her delivery; the
duplicate was retained by ABCC. Upon termination
of the pregnancy, the midwife or physician in attend-
ance completed the questionnaire by answering
certain questions pertaining to the characreristics of
the child and delivery and notified ABCC of the
termination of the pregnancy. Subsequently, an ABCC
physician called to examine the child and to verify
certain observations reported by the attendant.
Thus, it was possible to define a cohort of 8211
pregnancies of known gestation (at least 21 weeks)
which terminated in single births of known sex.
Some of the individuals residing in Kure during the
yvears of this study were exposed to the atomic
bombs of Hiroshima and Nagasaki. Pregnancies
occurring to such individuals are not included
among the 8211 if the exposed individual received
an exposure which exceeded 5 r on the average.
Pregnancies which were stated to be induced and
which terminated in an infant weighing less than
2500 g as well as pregnancies which terminated in a
child of unknown birthweight also are not included
among the 8211.

Of the toral pregnancies, in 575 instances the parents
were related as first cousins, first cousins once
removed, or second cousins. The reliability of these
assertions of relationship has been considered else-
where in connection with the presentation of similar
data obtained in Hiroshima and Nagasaki,3 In
brief, there are undoubtedly errors in ascertainment;
however, these are not apt to be of such a number
and kind that they significantly alter the nature of
the results to be presented.
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The present study is concerned with mortality among
the 565 of these 575 children who were liveborn and
a suitable comparison group selected from ameng the
7636 conceptuses where the parents were unrelated.
The latter sample was chosen by the simple expedi-
ent of selecting every pregnancy registration involv-
ing unrelated parents where the terminal digit of the
number assigned at registration was zero. To bring
the group so chosen more nearly in size with the
sample of pregnancies from related parents, those
*zero' infants whose subterminal registration digits
were 2 or 5 were also excluded. These procedures
resulted in a sample of 606 pregnancy terminations
where the parents had reported they were unrelated.
Of these, 597 terminated in a liveborn infant.

ASCERTAINMENT OF FACT AND CAUSE OF
DEATH

Since the last quarter of the 19th century a system
of compulsory family registration has existed in
Japan. Vital events affecting the composition of a
given family or the status of family members must
be reported to the office having custody of rthe
family's record, termed the koseksi. An indispensable
part of the system is the legal or permanent address
of the family, known as the homseki. Changes in the
latter must also be reported to the koseki office.
Knowledge of the last or any recent homseki of an
individual is a virtual guarantee that his survival
status can be determined indefinitely.

As a rule, births, deaths, and stillbirths are declared
to local offices in the place of occurrence within
7 days for deaths and stillbirths and 14 days for
births. If the office of declaration is not the office
of custody of a given family’'s koseki, the latter
office is notified through administrative channels.
The office of custody upon receipt of information
which alters a given koseki is required to revise
the record immediately. The koseki is a public
document which may be perused by anyone, and a
certified copy or abstract may be obrained for a
nominal charge, which may be waived under certain
circumstances.

Declarations of death in Japan must be accompanied
by a medical certificate from the attending physician.
In the event a physician is not in atrendance atr a
particular death or that death is unnatural, a coroner
is sent to examine the corpse and to certify the cause
of death. These vital statistics death schedules are
filed at local health centers and are under the
jurisdiction of the Ministry of Health and Welfare;
the koseki are under the jurisdiction of the Ministry
of Justice.

ZZTH, ChoMERST AN S & 565 Atk UWE
IZM#RBFREO L2 VTIEBADFen 3 6 h o LAEY
ZAMBEACHMBEOMR L L 2. ZoXNBEE, @8
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RCOFEEELHEEOEE

BAETIZ, 1904 FHLE, FEESHENT
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Zhgwv, FRBEHETENETEARGETH, F
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An accounting of the results achieved in ascertaining
the survival status of the 1162 children of interest
here and of determining the causes of death for
those no longer alive follows:

Tota)] number of koseki to be located

CoOWEOMBRE LEUNRADO TR EFREORESR,
BEFTTURCLAROEBOEEREL T EFR
DEENELAE.

FMEERBY: oo R S R s 1162
Number located
No kosek: exists; family not Japanese
FREODLEVE, FERFBEACE VRO i eeecececvnecnsssnnsansas 5
Koseki presumably exists but not located
FREBASEEDRAYN, MEFDIP O LD o B eiieintenecscaneanns 4
Number of koseki inspected and survival status obtained
FRAEZZEREL, EFREFD P 2280H o, 1153
Child alive
¥FLTVEFE PSR SE PSR SEPREPIPICO | . ||
Child dead
Number of death certificates to be found
BEERTIHEIIMBOR . ......coiviivaisiassiininsisivenoinsisssassisnss 103
Cause of death obtained~
FERDPM L L B0 nisininmn i o A ey 102
Cause of death not obtainable

Clearly, failure of follow-up because of lack of koseki
can scarcely be regarded as an important source of
bias; the four children of Japanese parents whose
survival status is unknown are too few to influence
the data significantly, even if all the cases involved
children no longer alive. Moreover, since all four
cases are the offspring of unrelated parents, if the
probability of death is greater for the child not
traced than the child traced, the effect of inbreeding
upon mortality to be reported, small as it is, can
only be smaller.

THE EFFECT OF INBREEDING ON MORTA-
EITY

In 1956, Morton, Crow, and Muller’ advanced an
ingenious genetic argument which asserts that the
logarithm of the proportion of individuals, S; having
coefficient of inbreeding F; that survive some
specified period of risk of death is a linear function
of a constant @ and some multiple 3 of the coeffi-
cient of inbreeding; that is

ez, FRAFE{THENOTCELP 2 EMRY
ORBLEHFEREL L EREFEAEEIZSN GV, T4
bht, WHRIFIHEATHZ2 4 ANOTFHROEFEFLHTH
2, OB ELOTHT P LOTRIZZA S OF{)t
AT TERCLTwAELTY, BHICHE LY
FE L, 261, Chodfid+~TimENED L
WiliEA SEF LTk TH D » 5, FECHEN, HIEH
MR ah ik EHFER SN L Tz RkEL
ELTY, PRI T T MRRES o B, Aok &
VEDOHN VS £ H3NELLA2DTHAS.

RERICR I MEEEOLE

1956 (2, Morton, Crow # £ (F Muller 7 (£, WE3E{E
FizfitaAoss2HMMTtoLE+28E, S, ox
Hip W, o, LIERFEHROHSEH, B, O—KBEHK
ThH3ETHHAM L BEFRZREBLEZ. v4b3b,
tRHBRAERODEENELS.

log S;=a+ B F;




Now it can be shown that maximum likelihood
estimates of @ and 3, say A and B, can be obtained

from the simultaneous solution of the equations

ET, a LB OBRLHEEM, LLiAFALBIRDGE
AEMABIBVTEONIZEAHMHTE S

Z(Nz'p,'/Pf) = ZNi
i i

IE{'N;{JI‘F!'/P,_') = 3N;F;
H 7

where N; p; and F; are, respectively, the number of
observations in the jth inbred class characterized by
the observed proportion of deaths p; and the inbreed-

ing coefficient F;, and where

=1—exp—(A+ BF;)

The above equations may be solved by trial-and-
error or a number of iterative procedures, e.g., the
generalized Newton-Raphson technique. In the

experience of the authors, convergence is generally

rapid.

Given certain assumptions (an equilibrium population’,
nonsynergistic gene action, etc.), the Morton, Crow,
and Muller argument asserts that the ratio of B/A
will be large if at the majority of loci, or at least a
variability is main-
tained through a balance of recurrent mutation and
selection, that is, if the genotype of ‘optimal’ fitness
in the Darwinian sense is a homozygote(s). On the
other hand, this rartio will be small if genetic vari-
ability is maintained primarily through a balance of
opposing forces or if the nongenetic
contribution to mortality is appreciably larger than
the genetic, irrespective of how genetic variability

substantial minority, genetic

selective

Although so many objections
have been raised to this argument that its utility
doubtful, the ratio of B/A
remains a convenient way to summarize inbreeding
effects.

may be maintained.

must be regarded as

Table 1 shows the mortality in the first 15 years of
life,
survival status was determinable.

on the average, of the 1153 children whose
Inspection suffices
relationship between
mortality and inbreeding for either sex or the sexes
combined. While mortality among liveborn males is
somewhat less than expected on the basis of the
Ninth Japanese Life Tables,*
so. Mortality among liveborn females is in very
close agreement with these tables; it is observed
that fail their
fifteenth birthdays, whereas 9.49% are not expected
to do so.

to reveal no conspicuous

it is not significantly

9.33% of young females to attain
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TABLE 1 MORTALITY AS ASCERTAINED IN 1964 AMONG CHILDREN BORN ALIVE IN KURE DURING 1948-50
BY SEX OF CHILD AND PARENTAL RELATIONSHIP

K1 194819504 ORIz 219 5 AR 120 W T 1964 (S HERR & RLA R, AR O) RS TE -
Male % Female %« Total &3
Unrelated fil® 2w &
Alive EREE 263 275 538
Dead ECH 26 25 51
Total & 289 300 589
Proportion @#iolk .0900 .0833 L0866
Second cousins F Ak
Alive EHE 66 53 119
Dead RCE 9 8 17
Total &1 75 61 136
Proportion &0k .1200 L1311 .1250
First cousins once removed v & 2%
Alive EXEE 56 51 107
Dead ECH 3 2 5
Total ait 59 53 112
Proportion W&ok .0508 0377 .0446
First cousins i x =
Alive EXr S . 140 146 286
Dead  ¥%C# : 11 19 30
Total &t 151 165 316
Proportion # ok .0728 1152 .0949
Total it
Alive kTR 525 525 1,050
Dead FECH 49 54 103
Total it 574 579 1,153
Proportion i # o ik .0854 .0933 .0893

To afford a further insight into the accord between
these data and the experiences predicted from the
Ninth and Tenth Japanese Life Tables,*'8 Table 2
is presented. Before examining this table, however,
some remarks about the life tables seems appropriarte.
The Ninth Life Tables were computed on the basis
of the 1950 census of Japan and on the viral statis-
tics from 1 October 1950 to 30 September 1952; the
Tenth Life Tables stem from the 1955 Japanese
census and the vital statistics for the 1 year following
1 October 1955. In view of the basic populations and
the periods of observation, it should be apparent
that neither of these tables describe precisely the
mortality to be expected in Kure in the years under
discussion. Furthermore, the life tables represent a
synthesis of both urban and rural mortality risks,
and, to the extent that the latter differ from the
former, the life tables fail to represent the risks
anticipated in an urban area. And, finally, in a

ok tBAROFEIBSE L UEIIEESGR &
LTHEhAERED—BES & S IZFMICBET L
BHlzR2&#RT. LaL, CoELBET 5T, &6
IOV THTOUHMEMATHEVANFINTHST.
FEoEAEGEIE, HA0I9504 EE %A & 19500
10 1 34519524 9 H30H 2 To A EREHT 2D
BwTHEEhAZLoTaD, fhF, B0EBESGRITAFE
19556 g [E MM A & £ 101955410 1 AL 1 F£fo
AD@EEHKIt Iz X T TBLEEDTHE. BEL L £
AOEAH L UBRBEMA2EE T 5L, chsnkow
TheBENMbrRchuTHFshiRCELERE
ERFTLOTRLEVWILAMEHITHS. 2512, 20O
EaFicl, St RHORCELZESLLLONFRS
nNTHY, 2, RELHBFOHEMIIEZEFH50T, £0




society such as the Japanese where the recent
trend has been toward lessened risks of death at all
ages in the prereproductive years, life tables compur-
ed as they are upon the age-specific mortality rates
which obtain in a particular year or group of vears
fail to reflect this trend adequately. With due
regards for these reservations, it is of interest that
the data reveal the risks of death in Kure in the
early years to be approximately those anticipated on
the basis of the Nimth and, in the later years, the
Tenth Life Tables. Certainly these data afford no
basis for the supposition that infantile and childhood
mortality in Kure were perturbed by some unusual
event or events which render suspect the mortality
experiences of these children, nor for that matter is
there any evidence of such events in the medical
annals of the city. Since there is no direct evidence
that the data set forth in Table | are unrepresentarive
of mortality experiences in other urban areas of Japan
since 1948, the results of fitting the exponit model,
that is, the argument of Morton, Crow, and Muller,
to these data will be considered.

HECEGE, B AAMBM AN B THF
NAECHRLEMIzZHL TRV LV, Bikiz, M
HICE 28 FMEONCESFREEFH28m0s 3
BAOEHLHE2TE, BEOBFELREBETFCIEY
ShEIEMMECRI s THEEALEGRIZE, 2
Nl E+HFICRTZIEFTELZY. ChoOEFEE
EAhZ LreoboEH+2 2848, B0 50H
ORCERIFIAEST LA MEHIEM LT EY,
EHnz 0, BUEEGERICIAMEHIGERL Tw
AZLRBEOFEZZETHS. bz, Tho0EH
BAoNYRECEF o hs FReFEC 2L LEDR
ShAMORFELBERIL, TEHENLLT SRENR
HELab0TiREL, $LZOREI2VWTRATORE
WERIZZOEIEERFS L IR ERY S
Lo, K1 IR EREE, 194860 #% o 0 A s o SE
C#HARLTEZVE VI EBEORRIEZV 0T, Bl
[ 4 4 - & Morton , Crow 4 & U Muller & 5ik %
CRLEDBEH I TEDTALEF R VwTH~S,

TABLE 2 MORTALITY AS ASCERTAINED IN 1964 AMONG CHILDREN BORN ALIVE IN KURE
DURING 1948-50 BY AGE AT DEATH

F#2 1948-1950ENB BT ARERIIHDVTIBE BE T W ~FECRERIECSE

Deaths observed
EERECX

Total deaths expected

Years of life EmMEECH
completed Qutbred Inbred Tortal Ninth* Tentht
YHER ELSUR 1 EEE &t g£9H @100
0 33 30 63 61.33 45.25
1 7} 9 16 11.36 6.14
2 4 5 9 8.62 4.94
3 2 3 9 6.89 3.89
4 = 2 2 5.42 2.99
5 1 1 2 4.21 2,22
[ 2 = 2 3.20 1.63
i 2.41 1.25
8 1.78 1.00
9 1 1 2 1.35 .84
10 1.05 .76
11 .89 .73
12 1 1 2 .84 73
13 90 3
14 1.04 .76
Total &3 51 52 103 111.29 73.86
Male % 26 23 49 55.29 39.09
Female % 25 29 54 56.00 34.77

*Ninth Japanese Life Tables4 WBOEBEESEH!
tTenth Japanese Life Tables8 BuwEB+%s%*



Estimates of A and B and the ratio of the two for

males, for females, and for the sexes combined are
as follows:

A
Males 5 .0978
Females #« .0886
Sexes combined ) ir .0929

In no instance is the effect of inbreeding sratistically
significant. The differences between the various
values of B illustrate once again how sensitive
these indicators are to extraneous sources of varia-
tion and/or how large the sampling error may be.?
Moreover, exclusion of the three cases of accidental
death does not materially alter the conclusions
these data provoke (A =0.0881; B = 0.1281).

As one measure of the internal consistency of the
observations from Kure, a further set of estimates of

B are presented, namely B _ derived from the, data
when the outbred class is excluded. Comparison of

the morrality observed in the outbred groups with
that predicted from the inbred fails to disclose
evidence of significant internal heterogeneity in
these data. However., it must be borne in mind that
the power of the test against altemnatives which
deviate but slightly from the null hypothesis is
not great.

CAUSE OF DEATH

To complete this picture of mortality and its relation-
ship to inbreeding, the causes of death among the
103 liveborn infants who failed to survive to their
fifteenth birthdays were examined. Information
pertinent to the cause of death was available from
the death certificate on record with the Public Health
Department in Kure. Though not without fault,
these certificates appear of sufficient accuracy to
permit assigning the cause of death of the deceased
children to broad classes of causes. The results of
such classification are to be seen in Table 3. For
these purposes, a child was said to have died of
prematurity if the birthweight was less than 2500 g
and death occurred in the lst month postpartum.
In point of fact, the vast majority of deaths ascribed
to prematurity occurred in the 1st week of life. ‘Birth
accidents’ include primarily birth injuries. ‘Combina-
tions' refer to deaths attributable to two or more

B, TBLUBLKBHICET3A, BoERS IV
B/ARZFROLEENTHS.

B B B/A
-.3879 -.6871 -3.97
4359 2521 4.92
.0405 1940 0.44
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Ti, ThodERICIZIEFEIEFL(EbS3LOTIE
Zw(A=0.0881; B=0.1281).
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causes. The category ‘Other and Unknown’ encom-
passes two groups, namely, those deaths where the
stated cause defies ready classification and those
where no data exist with regard to the cause of
death. The former constitute the bulkof this category.

FEUTHOLO|IZE2208, +4bb, BEzh
AEEAERIIGBETELVECH, X UERICEAT
ZEBHIFHFELLVECHFIGENS. MRRIOKS
DRBFELDS.

TABLE 3 MORTALITY AS ASCERTAINED IN 1964 AMONG CHILDREN BORN ALIVE IN KURE DURING 1948-50
BY REPORTED CAUSE OF DEATH AND PARENTAL RELATIONSHIP

#£3 DB-190FQRUEHHIHERCOVTIECHE 25BN, AEoMBMENECE

Parental relationship ggon&mE

Cause of Death i T
}E[og . Unrelated c?:rflcs?gg co{afzins c[;:.tr:itns
g —ToRALE Fhngz LS Sl wEzZ

Accident H# 3

Birth accident i %Eaf o $ 8k 1 1
Congenital defect Rk 1 1 4
Infectious disease (& i 18 9 3 14
Neoplasia #:H 1 1

Premacturity & 4 2 4
Combinations & 1
Other and unknown #afik & FTHO LD 23 5 1 6
Total #it 51 17 5 30

Cause of death cannot be assigned, it will be noted,
to even these broad categories in more than one-third
of all cases. C(learly, therefore, interpretations of
these data must be guarded, especially since relative-
ly more unassigned cases occur among the outbred
than among the inbred children. Nonetheless,
particular atention is called to the more frequent
occurrence of deaths among the inbred attributable
to congenital defects and infectious disease. With
regard to the former, Schull® has reported a significant
association between major congenital malformations
and inbreeding in Hiroshima, Kure, and Nagasaki,
and, of course, many such defects are incompatible
with life. The apparent increase with inbreeding of
deaths ascribable to infectious disease is note-
worthy in view of a similar effect reported for
Hiroshima and Nagasaki.?

DISCUSSION

Despite the paucity of relevant observations on man,
Morton apparently accepts as established without
equivocation the hypothesis that genetic variability
is maintained in the majority of instances through a
balance between muration and selection and holds,
therefore, that when data which deviate from this
concept arise they must of necessity be biased.

FEEIEZ, CokFr2EFLEIAGBETEzLVWEOFE
FO3IFO1YUEIDES 2. Lado, T, BIC, ER
HEI3FERIVEEBEATI L3I, KEOFRA
RAfEXFECHA -2 26220 T, HHOE
RIBEBTILEFH5. thicedrhrboT, £EX
HHEHICERFCLIFECOHEY, BRBEIZLD
FHRI-BCIECHCEELR LAY, ERBICES T
flfiz>0 T, Schull @ #ILE, BB IUEMKIIHITS
UL ERETE L MRSHO M CHE L WE D5
haZleafELAEY, $bBA, COLHILHERD
KEEFIZER LA 2 0. F 20BN & 5 FHIZERAR
CRAEAB ORI LTWAZ &I, LREREIC
SVTHBROBERFIFBESNTVADOTERIZET 5.9

£ B
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Z2ERFBRDONIEAE, ThitRLRNIREIF53
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The least imaginative

instance is, of course, to assert that the B/A rauo

challenge in the present
is spuriously low because of some ‘environmental
disturbance,” with one implication being thar the
intercept, the the outbred
children, has been inflated as a consequence of an
unusual degree of nongenetic death.

value associated with

In the earlier
data as well as those presented here, it should be
noted that those infants whose parents were not
related do not have a conspicuously high mortality
experience, as judged by the Ninth Japanese Life
Tables.* It would seem, then, that one must con-
clude that this ‘environmental disturbance’ has
depressed the mortality experience among the inbred
children. Such could possibly be the case if, for
example, socioeconomic status increased with
increasing inbreeding, since mortality is apparently
inversely related to social starus. However, in
both Hiroshima and Nagasaki, socioceconomic status
decreases with increasing inbreeding; presumably
the same may be true in Kure. With respect to
Morton’s attempt! to impute the small effect to
population heterogeneity, there is grear difficuley
understanding why a Japanese population should be
stigmatized as heterogeneous when a samplg -of
migrants from a triracial population in Brazil ap-
is not.”? The later assertion ‘that all
studies of inbreeding effects in man, even the most
careful and expensive, were carried out in hetero-
geneous populations with little control over socio-
logical variables that might be confounded with
consanguinity’? is at best obfuscatory and at worst
a calculated effort to misrepresent.  While the
present authors would be the first to admit that in
this area of population genetics no smdy, past or
present, has controlled all sources of extraneous
variation nor, for that matter, is any furure srudy apr
to do so, some investigators have made more than a
little effort to delineate and control possible socio-
logical concomitants. 10

parently

In spite of the polarization which seems to have
characterized many of the arguments over the role
of ‘classical’ and ‘balanced’ loci in the maintenance
of genetic variability, the concealed genetic load
of a population, i.e. that revealed by inbreeding,
patently cannot be wholly a consequence of one or
the other kind of loci but must, in fact, be some
function of the two. Certain conjectures about the
relative contributions of these two types of loci as
well as others which can be envisaged can be and
have been made from data derived from a study of
the effects of inbreeding, but precise estimates are
as yet impossible. When taken at face value, the
present data in the context of the Morton-Crow-Muller
argument may be interpreted as evidence (1) that the
contribution of ‘classical’ loci to the maintenance
of the genetic load of the Japanese is small, (2) is

10
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not small but is obscured by a relatively large non-
genetic component, or (3) that the average overdomi-
nance, b, is relatively large and hence the ratio
criterion fails to discriminate effectively berween
the contributions of ‘classical’ and ‘heterotic’ loci.
In short, within the context of present formulations
of the nature of inbreeding effects, the data lead wo
no firm conclusions. Because the authors do not feel
the B/A observed in Kure differs “significantly’
from that observed in Hiroshima and since elsewhere
we have argued that the apparent differences in the
magnitude of the inbreeding effects observed in all
the various studies in Japan to date are not signifi-
cant and that ‘there is no convincing evidence that
the effects of inbreeding on mortality differ in the
major racial groupsnor that these effects are large,’3
the utility of the Morton-Crow-Muller argument is, at
best, dubious.

SUMMARY

Analysis of the relationship of mortality in the
first 15 years of life to inbreeding in a cohort of
1153 children bom in Kure, ] apan, fails to disclose
a significant effect of inbreeding on morrality. When
taken at face value, a small increase in prerepro-
ductive mortality is noted with increased inbreeding.
These data can be interpreted as evidence contra-
vening the notion that a substantial fraction of the
genetic load of the Japanese manifested in death
prior to maturity is maintained by ‘classical’ loci,
but other interpretations are possible.
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