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The frequency of occurence of consanguineous marriage has been rather
extensively investigated in Puropean populations, There exists, however,
relatively little exact data for other parts of the world, The following
studies were underteken in an attempt to supply information on this point for
cone type of Mongolian population, namely, Japanese residing on the islands of
Honshu and Kyushu,

Investigatiorsof this type weres formerly of interest primarily to the
social anthropolugist, More recently, students of Inmsn genetics have realized
the significance of this information for the solution of certain of their prob-
lems. The authors have been particularly interested 1n the light such data
might throw on two questions, namely, 1) the rate with which any recessive mue
tations induced by the atomic bombings of Hiroshima snd MNagasald might be
expected to appear in the descendants of the survivors, and 2) the comparative
frequencies of certein inherited treits in Caucasian (Zuropean) and Mongolian
(Japaese) populations,

THE DATA

The date which we have collected on the incidence of consangulnity in
Japan fall into two different categories,

A, Pregnancy Registration Results

During the period covered by this investigation (1948-1949), a system of
voluntary pregnancy registration was in force throughout Japan, MAs soon as
the fifth month had been reached, a pregnant woman was entitled upon registra-
tion to receive certain rationed items, Because of the economic stringencies
obtaining in Japan during this period, registration was relatively ccmplete,
In connection with an attempt to investigate the potential genetlc effectas of
vhe atomic bomb, there has been superimposed upon this system of pregnamey regis-
tration a specisl gquestionnaire in Hiroshime and Nagasaki, and in a control
city, ¥ure. This speclal questionnaire includes an item concerning consangin-
ity. In point of size, these towns are respectively the fifteenth, nineteenth,
and twenty-second largest in Japan, having on the basis of the 1947 census
populations of 224,100, 198,642, and 185,740, and the results secured in these
localities may be regarded as more or less typical of the citles of Scuthern
Japan. All registretion clerls have been carsafully schooled concerning the
various degrees of consanguinity and the manner in which to elicit information
on this point, Thus far a total of 23,804 questionnaires have been completed,
The results are given in table 1, Of the women reglstering, 93.5 per cent vwere
between the ages of 20 and 39; these results therefore tend to reflect the
situation with respect to marriages contracted between 1929 and 1948,

In connection with the gbove-wentioned genetic studies, it has been custo-
mary, upon the report of the termination of certain of these pregnancies, to
make a fullow-up visit to the home of the woman in guestion, On the occasion
of that visit, the question of consanguinity was again raised; the interviewer
vas not awmre of the nature of the previous statement, Out of a total of 1,681
viomen so interviewed, 22 failed to confirm their previous statements concerning
consanguinity, or stated a degree of relationship other than that previously
obtained. This is a significant discrepancy., No particular trend was evident,
i.e., 1n eight instances women who had previously stated that consanguinity
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existed nov admitted to no such relationship, in six cases .the reverse was

truas, widle in eight other cases the degree of relationship was otherwise than
originally stated, To what extent the second statement represents the result of
further inguiry into the matter and hence 18 more accurate, is not clear, If

we ngsune that all women who have on either of the two occasions stated that
theirs was a consanguinecus marrlage are, in fact, related to their Imsbands,
then the overall incidence of consangulnity would be about 0,36% highor,

B, Special Survey Repults

The consemguinity date obtained from the genetlec questionnnires were of
such intereet that seversl special surveys wore undertaken in cn attempt to
secure a more rounded picture of the sltuation. A sector of Hiroshima (the
Hijiyama district) was selected as more or less typical of the city as a
vhole, and an attempt was made to obtaln a statement from sach married couple
in tiat sector concerning consansuinity. A similar procedure was carried out
in Kure (the Katayema district), This procedurs yielded a wider age distribu~-
tion than the previous study, making poessible an analysls of the data for secu-~
lar trend3. In addition, two special areas located near Kure wers studled,
Tne first of these (Midori Machi) is situated on the outskirts of FKurs and was
of special interest because i% is an Eta village. Yor centuries those persons
in Japen who work with the flesh or its products (e.g., tutchers, leather
workers) have tended to be isolated socially from the rest of the population,
corresponding in a sense to India's untouchables, These persons are known ae
Etas, They have aggregated into special villagez or sections of the larger
towns, It was the impression of the Jepanese Nationals with whom we talked in
the planning of this investigation that the incldence of conpanguinity was
especially hich in such commmities. The second area selected for special
study was a fishing commmity (Dainu) located some six miles from Kure, with
a population of 1,787. Except for its preximity to a large city, this settle-
ment may be regarded as more or less typical of the smaller agriculiural and
fishing villages of Southern Honshu, the main island of Jepen,

The resulte are siom in tables 2 and 3, Minor discrepancles in percent-
ages snd totals between ths two tables are related to the insbility to obtain
sccurate ages in some cases where a spouse was deceased or divorced, and the
consequent necessity of omitting some persons from table 3 who are represented
in table 2., The rate of consanguinity observed in Haire and Hiroshims by this
approach (table 2) ngrees well with that seen in tho previous study. Con-
sanguinity rates appear to be higher in the smeller communities, although be-
cauge of the mubers involved the differences are not significant, It is
notewortly thet the consanguinity rates in the Eia village under conslderation
were not nicher than those of a fishing village of somewhat larger size, In
gll four of the commmities studied the affinity rate, as measured by the
frequency of "in-Iaw" marriages, is quite high, This is an understandable -
corollary of a hich consanzuinity rats, Table 3 reveals no significant ten~
dency for consanguinity rates to have altered in the past sixty years, although
first cousin marrisges mey have been somewhat more cormon among the older in-
dividuals,

The two smeller commmities studied were actually relatively accessible,
The question naturally arose as to vwhat the consanguinity rates might be in
some of the smaller but less accessidle coastal and interior villages, At
our suggestion, Dr. ¥. Kida and associatesd of Emamoto University wmdertock a
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rather extensive surver of zoue of the towns end villages of the ieilmng of
Kyusiri, Japan. Thelr results, which have been reported elsevhere (Xida,
Eanokogi, and rojima, 1947),ure shown in table 4, The coammities investigated
have been classifiedas cities (orly one - Kmamoto city - poiulation 2465,841),
toms (populatlon 6,981 to 13, 149), and villages (population 1,818 to 4,%52),
The conSanguinity rates encowntercd in some of these villeges are as high as
any wo have found recorded in the literature,

THE UTILIZATION OF THHESE DATA IN VARIOUS CAICULATICNS

Tho mognitude of the consanguinity rates encountered In this study may
best be appreciated by m reference to table 5, which summarizes the findings
with raspect to consapguinity in a mmber of European populations. Although
certain isolated Buropean commnities exhibit rates compargble to those en~
countered in Jopan, there has to date been recorded no major population or
geographical unit with rates of thie magnitude. The integration of the Kure
and Hiroshima data on consensuinity into & single figure mey be accomplished
through the use of the coefficient of inbreedifig, ot (Haldane and Moshinsky,
1929), For the most extensive Furopean data available, those of Orel (1932)
on the archdiocese of Vienna, ths observed & approximates 0,00060., For our
Jopanese data on urban populstions, the observed ot in women registering preg-
nencies for ration purposes epproximates 0.00372., Both figures are of course
an underestimate, eince individvals ere umdoubtedly not uncomnonly unaware of
even relatively recent and close consanguinity, and further, because of the
relatively rapid expansion of the world's population, remote consanguinity
must be involved in a sizeable fraction of marriages. Taken at face value,
however, these figures indicate a degree of inbrecding in the Japanese which
is about six times that observed in a roughly comparable Buropean population.
In the Burcpean data, 725 of the known value of & was contributed by first
cousin marrieges; in the Jepenese data, 78% of the lmown value is tue to

marriages of this type,

Two general groups of factors operate in tho productlon of high cen-
sanguinity rates, namely, geographical and soclal, including in the latter
category both locelized social pressures and social c:ustoms11 Factors of the
former type ere primarily responsible for the findings of Nollenburg {1932)
Feenter (1934), and Book (1948) with respect to small and isolated German,
Swise, and Swedish commmmities, while fectors of the latter type account for
trs consanguinity rates sometimes observed among members of Jewish groups
(Routlinger, 1923) or the Fiji Islanders (Pearson, 1911), It seems probable
that in Jepen both these types of factors are at work, Although Jepan 1s
a small and heavily populated country, it is our impression that there is a
considerable degres of relative isolation between its various villeges, es-
pecially those in the interior, with - at least prior to the disruptions of
the war ~ a less mobile population than is trus of many other countries, 4
more important contrivuting factor than this 1s to be found in the soclal
gtrncture of the contrr. There is, to begin wlith, & relatively rigid strati-
ficetion, with, for the most part, opportunities for marriage only within
one's stratim, On top of this, marriage in Japen is still guided to a greet
extent By parcntal wlshes, Parents, wishing to conserve tho family assets,
and being reluctant to underwrite the risks involved in the selsction of a
marriage partner who is a relatively unknown quality, will undersiendably
ofton choose from within the family circle,
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Dehlberg (1948) has presented formilae for calculating the size of the
isolates info wiich a population is subdivided on the basis of the fregquercy
of cousin marriages. Such formulaec assume that cousin marriages are cone-
tracted at rendom, end therefore obvliously camnot be used to calculate iso-
late size in Japan.

The estimgtion of gone frequencies

A genptically satisfactory evaluation of anthropological diffoerences is
possible only in terms of the relative froquencies of specific genes and thoir
Interection with local envirommental factors, Thus far, this typo of evaluo~
tlon has been feasiblo only for certain rather common genes of comparatively
little adaptive significance, such as those responsibie for the A-B-0, M-N,
and Hh blood types, color blindness, and the abllity to taste phenylibhiocarbe-
mide (review in Smvder, 1947). 4 further step would consist in a comparison
of the frequercy of variocus recessive treits with a considerable selective
disadvantage, Direct surveys of the necossary magnitude have not yet been
carried out, However, there is ean indirect spproach to ths problem. The
frequency of a given recessive gene may be calculated if the incidence of
first cousin marrieges in the general population and among the parents of
affected individuals is known, and if one assumes panmixia. TFormulae sult-
able for this calculation have been proposed by Ienz (1919), Weinverg (1920),
Dahlberg (1938, 194b), and Hogben (1946), among others; these all yield
epproximately the same result but that proposed by Teinberg end Dahlberg is
perhaps preferable, namely,

¥ o= 2
16(1-c)a
1 + 1Eg

or, restated in terms of g,
¢ (1-k)

16 - 15c - ok

where g = the frequency of the recessive geno responsible for the trait in
guestion,

k& = tho proportion of first cousin marriages.among the parents of
affected persons, and
¢ = the proportion of first cousin marriages among the population as

a whole,

The relationships of g, ¢, and k are graphically illustrated in figure 1,
As o ghall see bolow, figure 1 allows for an estimation of gene fregquencies
vwilch is certainly as accurate as the data justify,

Tho wso of this formila is subject to vory severe limitations, some of
which have boen clearly stated in the past and some of which have not, Dahl-
berg (1938, 1948) has in perticular pointed out the mathematical pitfalls in-
herent in the uge of this equation, Humen popalations of eny megnitude sre
not in a state of panmixia, tut are broken up into isolates of greater or
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lesser degree within which there ccour significant variations in gene fre-
quercy. Although it is clesr that the occurrence of these isolates may in
specific instances invelidate the use of this formmla where extreme accuracy
is desired, it 1s not yet apparent to what extent the formule msy be relied
on for a serviceable gpproximation to gene frequancies, It is certain that
the concept of complete isolates is as spurious as the concept of parmixia——
over a period of yoars there is a wery substantial gene exchange between
neighboring commamities, Bowever, abt tho present time tho ccefficients of
mizration and interchange cannot even be approximated for the sub-groups
comprising any sizeable luman population. dccordingly, while there can be no
doubt of tho theorstical inportance of isolates, thore is no lmman population
vhose broeding structure is sufficicntly well knom to enable us to cstimate
the inecourecies introduwed by isolate effects. In the present case, we are
no% so much interested in absolute values ag in comparative values; the for-
mila mey have greater validity in this latter contex3, 'Tis question, of the
eppropriatoness of using the equation glven above for a first approach to the
problem, will be raturnsd to after we have consldored the blological short-
comings of the data.

In addition to purcly matbematical pitfalls, there are many biological
complications standing in the way of the estimation of gene frequencies. The
traits selocted for consideration must always be clearly differentiated from
normal, and mist satisfy all the criteria for monogenic recessive inheritancs.
It will never be possible to be certain in man that a given recessive trait
is alweys due to the same recessive gene. Getes (1946) has clted mmercus
illustraticns where whet to the clinician appears to be one and the same
condition may have different genetic beses in different femilies, Thus,
retinitis plamentosa mey apparently be due to an autosomal dominant or re-
cegsive or a sex~lirked dominant or recessive; partipl sex linlmge elso
scems to have been establishel, No matter how carefully one selects diseases
for consideration, ons can rever be certain that all cases have the same gene-
tic htnsis, Mrthermore, the estimation of consanguinity in the parentago of
eny civen grovp of people is subject to very serious errors, both on the part
of the recorder and of tho persons concerned,

Toepite all these well recognized theoretical factors tending to impalr
the sccuracy of thz results obtained with the equation given above, it is of
interest, now that date are available concerning the incidence of consanguin-
ity in the Japancse, to inquire into the incidence of consanguinity among
the parontage of individuals with certain well defined recesslve traits, and
to corpare the data so obtained with what ls lmowm concerning Furopean popula~
tions, Althowgh suwh an attempt has only limited welidity in the light of
our pregent Informition, ¢quite aside from the tentative conclusions which may
e drawn it serves an edded purpose in highlighting preesent gaps ln our
knowledge of the genotics of man, Table 6 presents data concerning the com~
parstive frequenclies of five genes as calculated by this method, In the pre-
paration of this table we have been greatly aided by Dr. R, Kamalemmi of the
Japanese Institute of Fublic Health, who in the cource of assembling a mono-
graph on the genetics of the Japanese has summurized a vast amount of literae
ture not usually available to the Occident, end hag kindly made certain of
hig results available to us in advance of publicstion, end in particular
wnere there are one or two cutstending studies on which reliance can be
placed, made these known to us, We have also used, for purposes of com~
parison, Komai's two summaries (1934, 1947),

Washingten National Record Center
Office of the Army Surgeon General
Record Group 112

Accession #: SUA - 006 Lt
Box #: L

File: oHo (/()c\"h'oaq)?(squch Coa»c.l) SUI)'%C. \ 949



~6

As will be apparent telow, the data on the incidence of consanguinity
among the parentage of individuals wlth vericus recessive traits is quite
unsatisfactory., In the table there is indicated a range within which the
tre value of k may lie, This range is obtained in the following manner,

For each trait, a minimm and mexirmm k value can usunlly be estimated from
the literature, The "true" value lies someplace between these two; for each
troit an attempt has been made to estimate this true value, A standard error
has then been calculated, using as p the total mmber of segregating sibships
reported, Actually, of course, the range of error involved is greater than
that given by the standard error, but for present purposes this error is a
sufficient epproxiretion. In these calculations, the ¢ value assumed for

the Buropesn population is 0.01, and for the Japanese, 0,06, The valus of
0,01 is of course too high for contemporary Europsan populations, but pro-
bably approxizetes the true vrlue 40-60 years ago, when the parents of many
of the sidships on which the calculations are based were married. Although
the observed incidence of first cousin marriage in our two studies of Japan-
ese material was 4,30% and 4,78%, these studies were very heavily weighted
in favor of wrban-contracted marrisges. When allowance is made for this fact
and for a possible secular trend, an estimte of 6,0% seems not wunreasonable,
In selecting for purposes of calculation valuss of 0,01 end Q.06 we have been
perhaps unduly influerced bty the findings in urban populations, but feel that
in both Europe and Japan these groups probably contribute disproportionately
to persons seen in large medical centers, The assumption of ¢, values somewhat
above or below 0,01 and 0,06 would of course guite significantly influence
the estimate of g, a fact readily apparent from & consideration of figure 1,

A brief discussion of each of the traite listed in the teble follows!

1. Complete albinism, This clear cut and striking trait has been the
object of extensivo genetical studies, The evidence for the similarity of
the genetic basis of complete albinism in all cases has been summarized by
Cockayne (1933). The data, though scanty, do not suggest that more than one
autosomal gene may be involved in the appearance of complete albinism in man,
Tiis conclusion has the support of the results of extensive work with alblno
mammels of several species — only a single gene for complete albinism is re-
cognized in the mouse, rat, guinea pig, and rebbit, four mamale wiiclh have
been particularly studied in this respect.

Tie most extensive work on albinism in men is Pearson's momumental mono-
rreph (1913). DIenlberg (1938) states that the incidence of first cousin mar-
ricges among the parents of this materlal is 0,17, Hygben (1946), without
stating the source, repeats a similar figure for consanguinity in the parentage
of albinos, We have re.abulated this data for all albinos recorded as of
Buropean parentage, excluiing Jews, the latter because of possible genetic
differences from other Buropesans, and cbtain, for 217 families, a figure of
0.21, In this tabulation, quite a mumber of Buropean families were excluded
from consideration because i} was felt they bad been insufficiently investi-
gated in respect to consanguinity, The adoption of more liberal stenderds
would of course lower the figure given above. The corresponding g valus is
0.002-0,003., The most extensive and reliable Japaneso study of albiniem is
that of Hurasima (1937), Mis investigator personally interviewed the parents
of 21 sibships in which albinimm had occurred, finding that 10 pairs were
first cousins, In the Japenese material sumerized by Xomai {1934, 1947), the
incidence of parental consanguinity of all types is only 43,7%., The discrepancy
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is probtably a reflection of incouplete escertaimsent, and we shall use
Kuorasimals figures, The corresponding gene freguency is 0.0029 - 0,0075,

Albinism is sufficiently common end striking thst mumerous attemmts
have been made to estimate its frequemcy., Its incidence in Furopeens has
teen vericusly placed mt from 1:10,000 in Norwey to 1:100,000 in Russia
(cf. Pearson, 1913, for an extensive review), No one who has considered
the basis for these estimates can help but be highly dissatisfied with the
available figures and the validity of the alleged differencss between various
grovps., Probably the figure adopted by Hogben (1946), of 1:20,000 for Baro-
pean communities, is as satisfactory as any. Assuming en o value of 0.001,
this corresponds to a gene froquercy of 0,0066., Kuregsima's survay of Gifu
prefecture revealed, for the Summed populaetion in the years 1901-1935, a
total of 558 mlbinos in 26,685,028 persons, an approximate incidence of
1:47,000, Assuming an ™ value of 0.005, this corresponds to a gene fre-
guency of 0,0028., This latter figure is in satisfactory correspondence with
the Japanese value as calculated by ¢ and k, whereas for the Buropean figures
there is a marked discrepancy. This discrepancy has been pointed out by
Roberts {1932), Hogben (1946), and Gates (1946), smong others, end the sug-
gestions made that it can be expleined by the existence of several different
genes for amlbinism, An alternative explanation stems from the fact that many
of the pedigrees of altinism in the litereture and on which the estimate of
X = 0,21 is btesed were collected during the nineteenth or early twentieth
century, at which time the velve of €. may have been sensibly higher than the
previously assumed value, gpproximating 0.002, with ¢ = 0.02. Under these
circumstonces q #s calculated from figure 1 would equal 0,008, while as cal-
culsted from ¢« and an incidence of 1:20,000 it would equal 0,006, This
would appear to constitute a satisfactory sgreement, but would tend to throw
the Buropean figures somewhat out of line with the Japanese estimate as
based on direct methods, It is possible that this latter estimate suffers
from a leck of complete ascertairment - a real problem in Japan,

2. Infantile empurotic idiocy, The question of whether the infantile
and juvenile forms of amaurotic idiccy have different genetic bases or are
éne to the pame recessive gene, whose node of exprossion is very signifi-~
cantly altered by verious modifiers, is relatively iumaterial in a considera-
tion of gene freguencies, since by treating them as separate and distinct
entities we are merely effacting two estimates of the frequercy of the same
gene. The gpparently greater incidence of amaurotic idiocy among Jews than
amony; Gentiles is well known, Because of possible genetic differences be-
tween the two groups, a8 well as differences in the value of X , we have,
ag for albiniamn, restricted our consideration to Gentiles, Unfertunately,
this very drastically reduces the amount of material available, Slome in
1953 tabulated 18 sibships in which amaurotic idiocy had appeared 1n Gentile
families, In three of these consanguinity had not been ascertained. The
incidence of first cousin marriage in the parentage of the remsining 15 sib-
slips was 0.40, JAmong 109 Jewish sibships, consanguinity had not been ascer-
talned in 28, wlth 0.16 Tirst cousin marrisges in the remainder, This would
eppear to point to a velid genetic difference between the two groups, espec—
ially in view of the probably higher g value for Jewish groups. The Japanese
naterial is also quite limited, EKomal's 1934 sarrary does not distinguish
as to type of emaurotic idiocy; in the 1947 material 3 of & sibsuips segre-
gating for infentile ameurotic idiocy arc shown as the results of consan-
guineous matings, EKatsumme, Muralemi, and Toakesita in an urpublished marm-
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script have sumnerized the Japeness data available to them, They were edle
to find reports of only 12 sibships in which the disease had mppeared, for
two of whlch parental consanguinity had not been ascertained, In the re-
maining 10 families, the affected children were the offspring of first
cousins in seven cases. There ls satisfactory agrecment between the gene
frequency estimates in the two populations as shown in table 6,

The estimates of the incidence of consanguinity among the parents are
for European populations smch better for the Juvenile fomm of amsurotic
idiccy than for the infantile type discussed above (Sjogren, 1931). Un~
fortunately, tha Japenese meterial on juvenile smemrotic idiocy is so ex-
tremely deficient at present as to render a comparison meaninglsess, Katsumma,
Mirakami, and Talmsita being able to find reports of only four segregating
mhshlps, two of them the result of first cousin marriages, Sjogren (1931)
in his studies on a Swedish population calculated from the k value of Q.15
observed in his material, assuming s g valus of 0,01, that the geme fre-
guency was 0.0038, In an independent calculation, based on an observed fre-—
quency of infantile amsurctic idiocy of 0.000038 in Sweden, he calculated a
gene frequency of 00,0062, and m corresponding frequency of the heterozygotes
of 0,012, The agreement between the two approaches appeared satisfactory.

He emphasized the sources of error in his calculations end the tentative na-
ture of his conclusions, pointing out the roles of isolates (Heterozyzotenherde).
Iehiberg (1938) has criticized these calculations severely, writing!

A correct calculastion shouwld show that in the isolates where the gene
occurs the frequency of heterozygotes is mxch higher than 1 per cent., whereas
the number of heterozysotes as related to the entire population amounts to
only a small fraction of 1 per cent",

It is unfortunate that in this rather knotty situation Dehlberg did not
publish figures to support his arguments., This problem has more recently
been approached by Dunn (1947), Using a slightly different formula

(€~ ¢ (1 +150) ) then the one given above, he first assumed panmixia
l6r
vith a ¢ value of 0,01 and then calculated frem SJogren's data an overall gene
frequency of 0,0044, Pointing out {as had Sjbgren) the fact that the disease
in Sweden tended to occur in localized areas where the effective ¢ value dur—
ing the period in question (*1875-19%0) more probebly approximated 0,02, he
then calculated a gene frequency in these of 0.009524, The observed fre-
quency of occurrence (about 4 per 100,000 births) could then be explained
if it was assumed that about 40% of the population was grouped into aggre-
gates with the above gene frequency, while in the remainder the gene fre-
quercy was close to gero, However, even if this is the case, the overall
gene frequerncy in the populztion would approximate (0,4 x Q, 009513¢) + (0,5 X 0.0) =

0.0038, i,e., a valus vhich is in falr agreement with SJogren‘s calculations
end which certainly fails to support the above quoted statement by Dehlberg.

3. Ichthyosis congenita. There are usually recognized two forms of con~
genital ichthyosis, namely, ichthyosis fostalis and ichthyosis congenita
larvata, while a third form, ichthyvsis conzenita tardiva, manifests itself
shortly after birth, It is uncertain as to whether these are valid distinc~
tions from the gemetic standpoint or whether, again, this is a matter of a
principal determinant influenced in its menifestation by important modifiers,
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Conversely, there could be several different genetic bases for each of these
three categories, although there is no evidence in that direction at the present
tiine, Most cases of ichbthyosis of early infency fall into the ichithyosis con-
genita larvata group. Coclayne (1933) tabulated the case reports of this lat-
ter conditlon which were available to him from the standpoint of perentel-
consanguinity, Almost all these reports concerned Buropesn material, In

a tatal of 92 sibships for which there was complete informebion concerning

the sibships (discarding from his tabulation the two Japanese sibships re-
ported by Matsumoto), there was no statement concerning consenguinity in 44,

no Xnowmn consanguinity in 19, a first cousin relationship in 22, and other
consangnineous rolationship in 7, Te incidence of first cousin marriages
tinis lies someplace between Q.24 and 0,46, 1t would seem remsonable to

assmme that in some cases where ther¢ is no statement concerning consanguinity,
this matter has been investigated, found negetive, and overlooked in the pro-—
paration of the memiscript, i.e,, slthoush there are uwndoubbtedly cases of
first cousin marriage among the grouvp for which there 1s no statement, the
incidence 18 not so high as vhere tie question has been specifically answersd,
We shall assume, somewhat erbitrarily, that the value of k is in the neigh-
boriwod, of .35, probably falling betwsen 0,30 and 0.40.

The Japanese data are egain quite limited. O the seven sibships pic-
turcd by Komal (1934, 1947), six are the outcome of consenguinecus marriage.
Yemramoto and Ishilawa (1939), in a discussion of ichthyosis 'in which the above
mentioned classification was followed, report that of ten sibships for which
information was available concerning parental consanguinity, & were the oub-
come of first cousin marriase, As shown in table 5, the corresponding gene
frequency is in satisfactory agreement with the Evropean values,

4, Congenitgl total color lLlindpess. Despite the significant clinical
variations in the manifestations of this trait, we shall, for purposes of
calculation, regard the group as genetically homegenecus, although it is
vogsible that total color blindness without associated ocular symptomatology
falls into a separate category. The data concerning consanguinity in the
parentage of Baropean cases of total color blindness are poor. Peter (1926)
in a swvey of the literature to date states that there was parental con—
sencuinity for 14 of &0 segregating sibships, bul emphasizes that because
of poor reporting this represents a very minimal figure., Three of the 14
consanyuinecus unions were mayriages betwsen first cousins; four of the 14
involved consanguinity of a degree not stated. Feter dees not list the
pepers on which this statement is based. The lower limit of first cousin
merriages in this data is thus 0.05 to 0,12, Of the 39 segregating sibships
figured by Bell (1933), four are the result of a first cousin union, three
of consanpuinecus unions stated to be other than first cousin, Bix of con-
sanzuineous unions the dezree of which is not stated (one definitely second
cousin or more remote), 12 of non~consanguineous matings, and 14 of matings
for which there is no clear statement regarding consangulnity. The lowest
iﬂcidence of first cousin marriage is thus 0,11 while the highest is 0,36,
Gothlin (1941) states that perental consanpuinity was present in 13 of 40
well studied sibships reported in recent years by hlmself and.other authors -
assuming that half of these consanguinecus unions involved first cousins,
this is an incidence of 0.16., Despite these discrepancies, it appears that
the incidence of first cousin marriages in this material is somewhat less
than in the parentage of several of the other diseases which we have discussed -
for purposes of calculastion we will adopt 2 value of 0,16, W th the true
value probebly lying between 0.11 and 0,21,
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Three Jepanese surmaries are wortly of mention., Hohki {1941, quoted
from Gothlin) was able %o locate reports of 89 ceses in 4 sibships, 0.47
the offspring of first cousin unions, Hitomi (1943) in his sumary listed
67 segregating sibships, with the parents definitely first cousins in 23 in-~
stences, and quite probably se in even more, since the degres of consangulnity
was not always clearly stated, This is a minimum incidence of 0,34, FKomei
(1934, 1947) records 69.2% consanguinity in the parentage of 26 segregating
sibships, A figure of 0,45 seems a not unreasonable estirate of the fre-
quency of first cousln marrisges in the parentege of these individuals,
with the trus values possibly between 0,39 end 0,51, There 18 satisfactory
egrecrent between the corresponding estimates of gene frequency in thae two
poprulations, There are no satisfactory estimates of the freguency of this
disease in the general population. GJthlin (1924) has very tentatively
susgested en incldence of 1:300,000 in Sweden., The gene frequency fisures,
on the other hand, would suggest that the condition 1s somevwhat more cormon,

5, Xeroderma picmentosmum, This rare disease is so strildng that in
the nast a rolatively high proportion of the cases seen in European medical
conters have probably found their way into the literature, The condition
appears to depend on a very specific alteration in metabolism which might
have several different genetlc bases but most probably has only one, The
authoritative sumary of Siemens and Kohn (1925) has been added to by Coclayne
(1833) and by Macklin (1936). A total of 417 cases in 265 families had been
reported up to 1933, Siemens and Kohn (1925) have pointed out that if all
the reported cases are divided into those reported prior to 1806, and those
recorded later, consanguinity is more common in the latter; this is probably
a consequence of more thorough investigations in recent years, There is
some evidence that the condition occurs more comrmonly in the offspring of
marriages betwesn Jews, and the consanyuinity figures for this group may be
different. Siemens and EKomm (1925) concluded that the true incidence of
first cousin marriages in the parentage of the cases reported up to 1925
lay between 0,11 and 0,47, The first figure corresponds to the percentage
of first cousin marrirges in all the material, while the second corresponds
to the incidence of first cousin marriages in the cases reported since 1906
for widch there 1s a definite statement as to presence or absence of con-
sanguinity. Wen allovance is made for the inclusion of Jewish cases, the
true figure for the Gentiles in this material may not lie far fram 0,25.

Of the 43 cases summarized by Cockayne which liave appeared since the paper
by Siemens and EKohn, 10 may be discarded &8 occurring in Arsbs, Jews, or
Japanesa, In the remainin.g 33, four werse the offspring of first causins,
five of other consanguinecus mating, for six there was no relationship, and
for 18 there wad no statement., The incidence of flrst cousin marriage in
this group thus lies someplace between 0.12 and 0.27, with 0,20 being a not
wireasonable figure. For purposes of calculation, then, we may assume that
about 0,23 of the parents of individuals with xeroderma pigmentosum sre first
cousins,

The Japenese data are fairly extensive, and present the same problem as
do the European. Xomai (1347) presents only 13 sibships, five the outcome
of consanguinity, Howover, Kawakami {unpublished) in a careful surveyof the
Japanese literature has found since 1894 reports of 382 cases in 252 sibships.
Of these 252 sibuships, 46 were the outcome of first cousin marriage, 10 were
the outcome of consenguineous marriages of a degree stated to be other than
first cousin, 25 were the result of consanguineous marrlage the degree of
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which was not stated, in 36 instances the parents were not consangiineous,
and for 135 thore was no statement, The true ineidence of first cousin mar-
riego in tho parentage of this material thus lies betwsaen 0,18 and Q.61
(sasuming in the latter figure that the 26 consenguinecus marriages where the
dogree was not stated were all first cousins)., An estimete of 0,40 for pur—
posos of calculation would not seem to be wmreasonable,

Teble 5 shows that for the gemo responsible for xeroderma pigmentosum,
alone of the five studied, there appoars to be a discrepancy between Europcan
and Jgpanese figures, with the gene more common in Japanese, This finding
receives some Support from the relative volume of Japaness publications on
the subject, as well as the impressions of Japanese cliniciens,

The rgte of zppeargnce of induced recessive mutgtions in
Europesn pnd Japangse populations

Haldane (1947) has touched upon the problem of the temporal distribution
of recessive phenotypes due to mubtations induced in a brief peried during the
life span of a single generation, as by an atomic bombing, in a population
in which a certaln degree of heterozygosity already exlsts, In his calcula-
tions he assumed an <~ value of 0.001, i,e,, the value found Iy Orel plus
"allowance" for consanzuinity present but undetected. It is of interest to
consider briefly the effect of & higher &« wvalue on this temporal distrivua-
tion, If we deal with only a single genetic locus, represented in a popula-
tion by two alleles, A, the {dominent) normal, and e, a (recessive) derivative,

hen in a parmictic populetion in genetic equilibrium, the following approximate
relationship obtains:

a2l g v Geed’]
or, Testated in terms of g,
ge wo(1g) ¢ \aw)? X2+ (- o) (-s)

2(1-g) (1~ ««)
where 4w the coefficlient of inbreeding,
g = the frequency of the recessive allele under consideration,
m = the mutation rate from A to a per gene per gemerztion - assumed
et 1 x 10~°~ and
g = the selective value of individuals homozygous for the recessive

allale under consideration (1.0 = normal) —- here assumed at 0,5.
This is undoubtedly an oversimplification of any situation which might be en-
countered in nature, since, to mention only a few of ths lkmown complicetions,
on the average each genetic locus is represented by more than two alleles, and
reverse mutation from g — - A 18 not incorporated into the equation., The .
latter will usually be a negligible factor and can safely be neglected,

Tith these assumptions, equilibrium in a porulation where ¢+ = 0.00060 -
the observed value for a Burepean population — will be reached at g = 0.00418,

Then ~ = 0,00872 - as in the Japanese population investigated - equilibrium
will be reached at the lower g value of 0.00299. The frequency of the recessive
phenotype will of course be the same in the two populations, namely, 0.00001.
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The tentative calculations of gene fregquency in the preceding section have, how-
ever, failed to suggest the gene frequency differences demanded by the equili-
brium formmla. The explanation of this is in all probability to Te sought in

tie fact that the relaxation of inbreeding characteristic of present day Buro-
pean populations is of so recent origin in terms of generations that it has not
yet been reflected to an appreciable extent in gene frequencies {(cf. Haldane,
1939). Taerefore, in a consideration of the comperative genetic effects of sn
atomic bombing we mey start with the fact that, so far as can be detormined &t
present, the frequency of highly undesirable recessive genes ie approximately

the same in Japanese snd FEaropean populations, being in both populations at a
lovel fixed by a much higher incidence of consenguinity than obtains in present
day Buropean populations, with the corollary that because of a higher lncidence

of inbreeding the traits themselves are actually more common in the Japanese.

Thigs ia not to infer, however, that the present Japanese population is in gemetic
equllibrium, It is probably more nearly so than Buropean and American populations,
but there are still many factors to disturdb the genetic telance, Yot for the
groesly unfevorable recessive genes, there has probebly been a sufficient approach
to equilibrium in the past (see below) to render permigsible in e first approxi-
mation the use of the equilibriun formula to calculate the spproximete frequency
of recessive gepes moeeting certain requirements.

The effectiveness of irradiation in producing mutation in hwman genss 1s
unlmown, JFrom analogy with the results in non-lmman material, we may assume,
following the treatments of Baldene (1947) end Evans (1949}, that the chance
of mutation per gene per ¥ in mature gametes is of the order of 2 x 1078, Then
in a population of 100,000 suwrvivors of an atomic bombing, each survivor having
received on the average a dose of 100 r, the probability of an induwed mmtation
at the locus under question in any camete is 100 x 2 x 10‘8, or 2 x 10"6 + This
calculation invdves the asswmption that gonial celle, the source of gametes in
the reproductive years following an atomic tombing, having the same sensitivity
to irradiation &8 mature gzmetes, a point concerning which there are no exact
data for memmals st the present time, Thus, in a population where q mey be as-
suned originally to equal 0.003, the result of an atomic bombing as described
above will be to increase g to 0.003002, i.e., the chance 1s 1 in 20 that in a
population of 100,000 some one individusl will have an induced mutation at the
particular locus under discussion. The assuned contribution of 100 r to the total
neterozygosity of the popuwlation is relatively small, and one-fifth that de~
riving each generation from the assmmed spontanecus mmtation rate for this locus,
In comnection with this statement, however, attemtion should he called to the
unsatisfactory state of our lmowledge concerning human spontanecus mutation rates;
the figure of 1 x 107° per gene per generation used in this peper is the best
approximation from a scanty data,

Haldane (1947) bas pointed out that once the natural equilibrium which
regulates gene freguencies has teen disturbed by such an event as sn atomic
bombing, the returm to equilibrium values will in & population where <4 = (0,0010
require thousands of gonerations, with the rate at which recessive zygotes are
to be expected rising in 200 vears or less to a level somewhat in excess of 1/2 ol
if there is already considerable heterozygosity et the locus in question — which
will usually be the case. ¥Where the coefficicat of inbreeding is six times
higher, as in the present Japesnese population, we may expect that the return
to equilibriim will be accelerated, tut the genctic effects of the bombing,
being distributed over fewsr generations, will be correspondingly more obvious,
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Ts, following Haldane (1947), we may, disresarding selection and making as-
sunptions as shown, calculate the "peak" gemetic effect for an assumed parti-
cular lecus in the two populations ez follows:

M Borud 14 brd um®
Freq, of
Meen coeff, Initial Increased Initisl ¥req. Rocessives
of Geno Gene of Incrament Before

Inbrecding Frequency — Frequency Recesgsives Racessives Seloctlon

A E 9 + A q ot q +(1"d~)22 ﬂg_(ol+2£)
001 003 L0053 002 000 011 991,000 000 Or4 000 012 005
Q06 003 003 002 L0000 026 946,000 000 024,000 026 970

As a result of this greoater degree of inbroeding thero will therefore be at the
peak of the curve spproximately twice as great an absolute effect when & = 0,006,
elthough the proportionate effect will actually be smaller, But in either case,
e obvious impact on the population of induced mutetion et this particular locus
will be smell indeed, amounting at the peak to about two individusls showing the
tralt per 100,000,000 persons. The total genotic impact of an atomic bomb on two
such populations will be the summation of the genetic effects on thousands of leci,
differing among themselves as to initial frequency of recessives, sensibility to
irradietion, selective disadvantege of the homozygote, atc, If there were 50,000
loci ench behaving as in the illustration above - a situation contrary to fact
tut useful for parposes of illustration — at the peak effect there would be
50,000 x 2/100.000,000, or on an average 1 per 10,000 persong showing the effects
of an induced recessive mutation.

DISCUSSION

The observation that the coefficient of inbreeding is some six times asg
high in present day Jepan as in comparable European populations immediately
sugges® tie possilility of certaln genetical conseguences of this fact. How
ever, attempts to utilize these date in various types of calculations rapidly
leads to issues of some complexity. We realize fully the errors inherent in
the relatively crude methods utilized here, and the sources of criticism. How
gver, oven if refined mathamatical methods did exist, it is doubtful whether
the data available for European and Japanese populations would justify their
application, It is hoped that this commmication has further emphasized a
fact already recognized by meny students of humen genetics, nemely, that the
weaknesses which exist in the present day data concerning the genetics of himan
populations are no less extensive than the wealmesses in our mathematical tools
for dealing with such data if they did exist, Valid studies of gene frogquencies
by indircect methods are as dependent upon an improvement in the cuality of case
reports and our lmowledge of the breeding structure of nman populations as on
developments in mathematical theory. But when all due apologies have boen made,
the interesting fact remains that this first crude approsch rovesls in four out
of five ceses no epparent differences in gene frequercies in the two groups, al-
though the ranges of error are very large., Desplte thesc large ervors, it appears
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that the four genes vlwse frequencies have Leen found to egree in the two popu~
lationg investigrtod moy differ slenificently among themselves as to incidence,
i,e., in both populations the genes rosponsible for achromatopsia and albinism
gro almost certainly more common than those which produce ichthyosis congenita
end infantile ampurotic idioccy. The frequency seriation tlms established corre—
gponds with the selective disadventsge which the various gemes when homozygous
confer uvpon their possessor, It is noteworthy that the celeculated frequency of
the gencs responsible for elbinlsm and congenital total coler blindness -
disenses wherc s approximates 0.5 - C.6 is in satisfactory agreement with

the velues demanded by the equilibrium formuls (p, ) at anm level of 1 x
10'5. as nre the caleulated values for infantile smaurcetic idioey and ich-
thyosis congenita, diseascs vhere g i8 very close to 0,0, It is possiblo

that the greater apprrent froquency of xeroderma plgmentosum in Japenese is

due to a higher g volue in the latter group in consequence of skin pigmentation
differences., Although mon as a species i8 obviocusly not Iin genetic equilibrium,
it seems probable that the biological unfitness of individuals witi infsntile
smevrotic idiocy end ichthyosis congenitsa has not altered greatly in the past
several thousand vears, while the sociological and medical changes that cur-
rently permit individuals with congenital total color blindness and albinism

to procreate as freely as individuals without these tralts are of so recent
origin as not yet to have affected gene freguercy, That is to say, while the
application of equilibrium formulase to the human species as a vwhole is certainly
not permissible, for selected genes the situation mey he suwch as to render 1t a
valid precedure ~ as the present findings would seem to demonstrats.,

It is a pleasure to acknowledge the aid we have received from Dr. C. W.
Cotterman in the treatment of some of the statistical problems discussed herein.

CONCLUSIQNS

1. The incidence of consanguineous marrisge in Japan has been investigated
in three Japanese cities, Hiroshima, llogasaki, and Xure, and in two special
areas, an Eta village (Midori Machi) and a fishing settlement (Daimi), Among
women currently registering their pregnancies for ration purposes, the percent
married to first cousins was 3.71 in Hiroshima (10,547 marriages), 4.10 in Jore
(5,510 marriages}, and 5,24 in Mogaski (7,747 marrisges), A survey of all mar-
riages in selected sectors of two of the cities revealed first cousin narrisges
in 3.93,’5 of 3,283 Hiroshima unions, and 4,64% of 1,642 Kure unions, In the two
special areas, first cousin marriages occurred in 5,44% of 147 Midori Mechi
unions and 7,12% of 323 Dainu unions. The coefficient of inbreeding in the
two urban vopulations is 0.00372, some six times that of the only urban Buro-
pean population studied in this report.

2. Wilizing the theoretical relationsiiip which exists under conditions
of panmixia between gene frequency, consangninity in the gemeral population,
and consanguinity in the parentage of individuels with various recessive di-
seases, very tentative calculations are mede of the frequencies in Furopesn
and Japenese populations of the recessive genes responsible for five diseases,
namely, elbiniam, Infantile amauvrotic idlocy, aclvomabtopsia, ichibhyoeis con—
genita, and xeroderma pigmentosum, assuming in each case a monogenic deter—
mination of the trait in question., It is cmphasized that devlations from
panrdxia as well as deficiencies in the date very seriously limit the con-
fidence wiicn may be placed in the results of these calculations, so that the
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rosults may be regarded only as a first epproximation, It is found that the
frequencies of four genes show a tolereble correspondence in the two groups,
willo one gene, xoroderma pigmentosun, may be mire frequent in the Japanese.

3. Induced recessive mutations may be oxpected to manifest themselves
significently more rapidly in Japanese than ln European populations if this
d.fference in the cosfficient of inbreeding persists,
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Table 1. The frequency of consanguinous marriage

cities guiey socne N among women Tegistering as pregnant in three Japanese
Papulati
City (1947 nﬂhmwv
Hiroshima  22),100
(3.71%)  (.9%) 56%) ( wm e
. [] .N“U ol
Kure 185,740 5,510 226 79 109 17 o
u (L.10%) (Lek32) (1.98%) («31%) waumwv
agasaki 196,82 7,747 s gy 153 12
(5.242) (1,129 (1.98%) (+15%) Swmwnv
23,804 1,023 267 426
(4.30g) (L.12)  (1.79%) Smwg ﬁw”mmmv
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Table 3. The secular trend with respect to consanguinous marriages in

the four areas studied,
|

a. As related to age of male partner

TDegree of J Male age gxo |
consanguinity [ 21-50 | L1-80 -ﬁ—% | TotalL |
First cousin 9 87 26 207

(4. 2%) [(h.08%) | (h.73%) (4.23%)
First cousin 36 2 [ 63
once removed (1.62%) (0.99%) { {1L.09%) (1.29%)
Second 65 31 1 107
cousin ( 2.93’) (10 hs%) ( 2o 00%) ( 2.18%)
Total 247 an 550 14898
marrigges ’

b. As related to age of female partner

Thegree of Femal
consanguinity %5 %0 To
First cousin 122 68 18 208

(L.07%) (5.‘03%) (5.590%) (L.L7%)
First cousin 42 25 1 68
once removed (1.40%) | (1.85%) | (0.33%) (l.héz)‘
Second 76 20 T 103
couzin ( 2053‘) (lchsn (2.30‘) (2- 21’)
‘!TOE ] 2999 1353 305 Lhés7
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Table L.
Summary

mable of the Fregiency of Various De

prees of fonsanguineous

Larriage in Di

sferent Types of Population Units in

Kumamoto Prefecture, Kyushu, Japan.
I 11 I11 v v Vi VIl VIII
i i i b i Seem to be Total
mmHﬁMMMdmwcmwmm First c¢ousin MMMM&&MMMMMM Second cousin wMMMmeMMwwwu nowwmmmmwwmoﬁm M“memeWﬂMM“m (excluding VIiI)
No. | % No. | % Yio. 3 No. |7 no. | % to. | % zo.w g
Kumamotc owd%-howdwv 1830 63 3.L 31 1.6 23 1,2 6 0.3 0 0 6 0.3 12k W 6e7
Yamashika (town) 2502 142 £.5 L2 1.h L6 1.5 19 Goh 3 0.1 4 0.1 276 p 9.5
waifu (town) 2908 175 £.02 LE 1.6 52 1.7 16 0.5 3 0.1 12 0.4 298 M 10.2
Udo (town) - 1092 56 S 15 1.0 26 2.3 3 Va2 2 0.1 L 0.3 103 _m 9.4
Toride (village) 159 39 | 8.5 13 | 2.8 12 2.6 1 0.2 2 | 0.k o 0 68 “Hr.m
Hanaousa {viliage) 390 33 8.5 6 1.5 10 2.5 3 0.7 0 0 0 0 g2 MHu.u
Kikuchi (village) BBe i 9.4 1L 1.5 26 2.9 11 1.2 0 0 L 0.k 1,2 _ 15.3
Asahino (village) L16 28 6.7 15 3.6 12 2.8 3 0.7 1 0.2 3 0.7 59 mwr.w
Suigen (village) 776 96 |12.L 29 3.7 15 1.9 11 1.} 1 0.1 2 3.2 HmM ﬂ MM.N
mwmwmwwwwwmegwsm 1788 204 [1l.k LS 2.5 57 3.1 26 1.4 1 0.05 2k 1.3 33 w
Nishi zman:Ham 1432 205 | 1h.3 35 | 2.6 55 3.9 18 (.2 2 | ol 13} 0.9 320 _mm.u
{village)
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Table 5,

The incidence of consanguinity in various types of Furopean population groups.
convenience, the material has somewhat arbitrarily been classified into "normal

For purpose of

populations®
and "isolates",
a. Normal wovswmdwo:m
Frequency of ency ol con-
Author Material Period ﬂHMMM noﬂuwu mazwbowu marriages
. marriages cluding
Lenz, 1919 World literature plus assumptions as to {#1875-1910 1.0% 2.6%
number of consanguinous marriages not
so stated, with reference to European
pepulations.
Spindler, 1922 L53 Catholic and Protestant marriages 21875-1520 | 1.8 % 0.7% 9.6 * 1.4%
in 3 villages in rural Wiirtenberg,
Germany
Wulz, 1925 5,283 marriages in LO Bavarian par- 184,8-1872 {0.49 = 0.09§ 1.07 & 0.1}
ishes - predominatly a rural Catholic
population
5, 706 marriages in L0 Bavarian par- 1673-1897 [0.65 ¢ 0.11] 1.23 2 0.,15°
ishes ~ predominantly a rural Catholic
population
5,193 marriages in LO Bavarian par- 1898-1922 10.67 & 0.11 1.52 * 0.17
ishes ~ predominantly a rural Catholic
population
Orel, 1932 40,697 Catholic marriages in Vienna and 1901-1902 (0,77 2 o.orut 1.12 + 0,082
environs
Lk,911 Catholic marriages in Vienna and | 1913-191k |0.68 + 0.039) 1.2k = 0,052
environs : )
31,823 Catholic marriages in Vienna and 1929-1930 10.53 + o.orj 0.99 & 0.056
environs
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sdiia® e \GOLVe. )

) b, "Isclatea™-
_Author. Material Period [Airst cousin |sRacuinays. mayeis
= £ Bma D.NO“ mmnmwwwcwumu«rﬁwm_hwmmMD
Pearson, 1911 LL8 marriages in 12 Fijii Island villages| $1850-1895 | 29.7 & 2.2
- where local custom encouraged ¢~ ~. -
. gousin marriages
mﬁﬂ.ﬁbmwu.u 1922 | 117 marriages among Hohenzollern Jews $1875-1920 | 16.2 * 3.L% 19,6 ¢ 3.7¢
Brenk, 1931 270 marriages in an Alpine community in | #1870-1923 1.9 + 0.8% 9.7 + 1.9
Switzerland
auf der N8llenberg 380 marriages in an isolated Protestant 18L0o-1889 5.3 ¢ 1.2¢% 11,1 * 1.6%
. 1932 community of Rhineland, Germany
¥genter, 193L 52 marriages in Obermatt, Switzerland #1890-1932 | 11.5 + L.L4% 3.8 * 6,9%
Grob, 1934 139 marriages in an Alpine ommunity in |} +1865-1932 0.7 + 0.7% 9,9 + 2,5¢
Switzerland
Ruepp, 1935 77 marriages in an Alpine community in 31880-1933 9t 2,2 [
Switzerland 37 * 19.5 ¢ L.5%
Sjdgren, 1948 Parents of 332 randomly selected per- $1850-1920 3.0 * 0.9%
sons on a small, rural Swedish Island
B8k, 1948 All marriages in the populations of +1880-1945
three Northern Swedlish parishes:
Pajola (population of 5943) 1.C 0.3
Junosuando (population of 1871) 2.9 ¢ 1.0
Muonionalusta (population of 1376) 6,8 ¢ 1,8
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Table 5, (cont.)

Author

Material

equency of
Period irst cousin

Frequency of con-
sanguin@ls marriages
ip to and Including

Dahlberg, 1939

Bell, 1540

Bartels, 1941

1,286,339 marriages nonnﬁmnvma in Prussia

2,122,300
’188, 573
L7k, 268

1,410, 889

1, 350, 683

T I T I3

n
n
n
n

n t

N Bavaria
ft fl

* France
" 4]

Parents of 49,315 adult in-patients of

general hospitals in England

Parents of 10,236 child in-patients of

general hospitals in England

Parents of 498 randomly selected young
propositi in Copenhagen, Denmark

$1925-1939 | 0.LO % 0,062

}1600-1920¢ 1.2

I+

0.5%

marriages second COUSine

1875-1680 | 0.1 = 0.007hL
19211926 | 0,20 + 0.0033
1876-1680 1 0.87 = 0.021

1926-1933 | 0,20 * 0.0066
1876-18801 1.C3 & 0.0085
1914-151% { 0.97 % 0.0085]
$1880-1925 | 0.1 *+ 0.035

# Because of the manner of selection of this material, these figures are undoubtedly higher than those for
the population at large.
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Table &,

The incidence of consanguinity in the parentage of individusls with certain recessively=-inherited diseases, and the
gone fregqusncies which may be calculated therefrom, Further explanation in text,

Caucasian (prédominantly Buropean) Japanese
Inoidence of Incidence of _
firet cousin first couwsin
marriages in marriages in
Trait parents (k) Authority q parents (k) Authority 1
1, albinism 0.18 = 0024 Pearson, 1913 | 0,0021=0,0030 | 0.87 = 0,59 Xurssima, 1987 | 0,0029-0,0075
2, infantile amaur-
otic idioocy 0.27 = 0,53 Slome, 19533 0,0006-0,0018 | 0.56 = 0,85 Eatsumma, 0.0007-0.0034
- Murakami, and
Takesita, wn~
Published
S. ichthyosis 0.30 = 0,40 Cocknyne, 1933|0,0010=0,0018 | 0,87 = 0,95 Yamamoto and 0.0003=0,0022
congenita Ishikewn, 19359
4. oongenital total | 0,11 = 0,21 Peter, 1928; |0.0026-0,0066 | 0.39 « 0.51 Hohki, 0.0041=0,0088
ocolor blindress Bell, 1933; Hitomi, 1943
G8thlin, 1941
6. xeroderma pig- 0.20 - 0.28 Siemens and 0.0019=0.0026 | 0,37 = 0,43 Eawakami, 0.0067-0,0076
mentosum Kohn, 1526; unpubl ished
Cockayne, 1938] -
Macklin, 1938
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