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The frequency of occurence of  consangulneous marriage has been rather 
extensively investigated i n  European populations. 
relatively l i t t l e  exact data for  other parts of the world. 
studies were undertaken i n  an attmyt t o  mrpply information on this point for  
one type of Xbngolian population. namely, Japanese residing on tbo islands of 
Honshu and Whu. 

There exists,  however, 
The followiing 

Investigetiomof this type were formerly of  interest  primarily t o  tlw 
social mtluopolc@st. Idore recently, students of humsn genetics have realized 
the significance of this information for  the solution of certain of their  prob- 
lans. 
might throw on two questions, namely, 1) the re te  with wliicli a v  recessive mu- 
tat ions induced by the atomic bombings of Eiroshine end XagasaX might be 
erpected t o  appear i n  the descendants of the survivors, and 2) the comparative 
frequencies of certain inherited t r f i i ts  i n  Caucasian (%ropean) and Mongolian 
(Jam ese) pop la t  ions. 

The authors have been particularly interested i n  the light such data 

TEEM!!U 

The d a t p  which ne have collected on the incidence of consanguinity i n  
J a p n  fall  into two d i f f e r 5 t  categories. 

A. Pregnancy Registration Resvlts 

k i w  the period covered by this investigation (1%8-1%9), a system of  
voluntary pre+yancy registration was i n  force throughout Japan. 
the f i f t h  nonth bad been r e e d .  a pregnant ~ o m n  178s enti t led upon rogistra- 
tion to  receive certain rationed items. Because of the economic stringencies 
obtaining i n  Japan duriw this period, registration was relatively ccmplete. 
In connection with an e.ttEo;lpt t o  i n v e s t i e t e  the po tmt i a l  genetic affects o f  
<he atomic bmb, there has been slrperinpsed upon t h i s  systan of pregnancy regis- 
tration a special questionnaire i n  Hiros.hhm and Nagasnkl, and in  a control 
c i ty ,  b e .  lliis special questionnaire includes an i tan  concerning consaryiik 
i t y .  In  point of size, these toms m e  respectively the fif teenth,  nineteenth, 
a d  twenty-second largest  in  Japan. having on the basis of the 1947 cenmts 
populations of 224,100. 198.642, and 185,740, and the results secured i n  these 
loca l i t i es  may be regarded as more o r  l ess  t@xl of  the c i t i e s  o f  Southern 
Japan. 
various degrees of consanguinity and the uanner i n  which t o  e l i c i t  i n f o m t i o n  
on this point. Thus f a r  a t o t a l  o f  23,804 questionnaires have been completed. 
' k e  resul ts  are given i n  table 1. O f  the women registering, 93.5 per cent nere 
between the ages of a3 and 39; these resul ts  therefore tend t o  ref lect  the 
si tuation )nth respect t o  marri;ges contrected betmon 1929 and 1948. 

As 6oon as 

811 registration clerks have been carefully schooled concerning the 

In conmt ion  with the above*entioned genetic studies, it has been custo- 
mary, upon the report of tile termination of certain of  these pr-ies, t o  
make a fGllon-up visit t o  the home of the i icmn i n  question. 
o f  that v i s i t ,  the question of consanguinity ma3 w i n  raised; the interviewer 
vas not amre  of the nature of t h  previous statement. h t  of a t o t a l  of 1,681 
women so intemiened, 22 failed t3 confirm thcir  previous statanents concerning 
consanguinibj, o r  ststed a degree of relationship other than that previously 
obtained. No particvlar trend was evident, 
i.e., i n  eight instances women who had previousl,v stated that consanguinity 

On the occasion 

Tnis i s  a significant discrepmy. 
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existed now admitted t o  no such relationship, i n  s ix  cases .the reverse was 
true,  while i n  eight other cases the degree of  relationship vm6 othensise t l w  
or i#na l ly  stat&. 
further inquiry into the matter and hence i s  more accurate, i s  not clear. If 
we msune that a11 women who ham on either of the two occasions s ta ted that 
theirs ms a consanguineous rmrriage are, in fact ,  related t o  their  husbands, 
then the overall incidonce of  consanguinity would be about 0.36% higher. 

To w h a t  extent the secod statement rqiW4ents the result o f  

B. Special Efurvey Rormlts 

The consatguinity data obtained from the genetic questionmires wera of 
such intcrest  that severe.1 special W e y s  were undertaken i n  rlD. attempt to 
secure a more r d d  picture of  the situation. A sector of Xiroshinu (the 
Hijiyam d i s t r i c t )  was selected as more o r  l ess  typical of  the c i ty  as a 
whole, and an attfmrpt vi88 mde to obtain a statement from each married couple 
i n  t:Rt sector concerning consanguinity. A similar procedure was carried out 
i n  Kure (the Patwarra d is t r ic t ) .  
t ion than the previous study, d r y  possibls en analysis of the data for  sem- 
lar trends. In addition, two special areas located nmr  Kure rrere studied. 
Tne first  of  these (Midori Whi) is situatad on the outski:ts of Kure and naS 
of special interest  because it i s  an Eta village. For centuries those pers0r.s 
i n  Japen who mrk with the flesh o r  i t s  products ( e&. ,  butders ,  leather 
workers) have tended t o  be isolated socially f r o m  the rest  of the population, 
correspondiry: i n  a sense t o  India's untouchables. These persons are  h o r n  86 
Etas. 
toms. 
the p l ann ix  of th i s  investigation that the incidence of consanylnity ms 
especially high i n  such c o i d t i e s .  The second area selected f o r  special 
study was a fishing conummity (h inu )  located some s ix  miles from b e ,  with 
a population of 1.787. 
ment may be regarded as more o r  l ess  typical of  the m l l e r  agricultural ond 
fishing villages of Southern Honshu, the main island of Japan. 

This procedure yielded a wider age d i s t r i b  

"hey have sggregated into special villages o r  sections of the larger 
It mas the impression of the Je.pnese Nationals d t h  whom m talked i n  

Except for i t s  prcdmity t o  a large c i ty ,  this sett le- 

The resul ts  a re  shorn in  tables 2 and 3. Minor discrepancies in  percent- 
ages end to ta l s  between the two tables are  related t o  the inabi l i ty  t o  obtain 
=curate ages i n  some cases where a spouse ms deceased o r  clivoxed, and the 
c0nsequer.t necessity o f  omitting some persons from table 3 who are represented 
in  table 2. !he r a t e  of consmguinity observed in  KU.0 and Kiroshim by this 
approach (table 2) agrees well with t h t  soen i n  tho previous study. 
sanguinity rates appear t o  be higher i n  the smaller connrunities, although be- 
came of the numbers involved the differences are not significsnt. 
notewortb that the consanguinity rates in  the Eta  vil lage under consideration 
were not higher than those of a fishing vilbge of somewhat l a g e r  size. 
ell four of the cormmities studied the a f f in i ty  ra te ,  as measured by the 
freqxency of I ' i > k , T f 1  marriages, i s  quite -5. 
corollary of a high consanguinity rate. 
dency f o r  consvlguinity rates t o  have altered i n  the past sixty years, although 
first cousin warriagen myr have been somemho.t more comnon among the older in- 
d i v i h l s .  

Con- 

It  is 

I n  

lllis i s  an understandable 
Bible 3 reveals no significant ten- 

!he two smaller cormmities studied c ere actually relatively acc~ssible .  
Tie question raturally arose as t o  r h t  the consangpinit7 n t e s  might be in  
some of the d l e r  hit less accessible coastal and inter ior  villages. 
our mggestlon, Dr. E'. Eda and associate6 of &marnoto University undertook a 

At 
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rather extensive surva:,' cr! z o l x  Qf tlie tonno and v i l l a q s  of the i s h n d  of 
Eyushu, Japan. !heir results ,  :ri~h have berm roported elsewhere (Xida. 
k o k o g j ,  an2 r:c@m, 19l+'?), are shown i n  table 4. 
have b e n  c l a s s i f i edas  c i t i e s  (@n$r one - Eirmamoto c i t y  
toms (popuLitLon 6,081 to  13, 1491, and villaps (poyulation 1.818 to  4.762). 
Tile ccns=angdinity rates eficouiikerud i n  some o f  these VilLSgos are e3 high as 
any vi0 have found recorded i n  t b  li terature.  

The coiununities investi@tod 
powlation 7,45,841), 

THE UTILIZATION OF TXSE IlATA I N  VgRIOUS CAICWIONS 

'i?lo mgnitude of the consanguinity rates encovntered i n  this study my 
best be apprfciated by a reference t o  table 5, nhich mmmrizes the findings 
with r%pect to  consanguinity i n  a m b e r  of  European populations. Although 
cer ta in  isolated European commit ics  exhibit rates comparable t o  those en- 
couiterd.  i n  J~pan, there has to  date been recorded no major  population o r  
gewraphical unit with rates of thie  magnitude. !be i n t w a t i o n  of the Kure 
and Riroshina data on c o n s w i n i t y  into a single figure m y  b e  accomplished 
though the use of the coefficient of inbreedifig, o( (Hsldane and Hoshhsky, 
1939). Tor the mst extensive European data available, those of Ore1 (1?32) 
on the archdiocese of Vienna, the observed a a p p r o x b t e s  0.03060. For oi~p 
Japanese data on urban populations, the observed d i n  m n  registering p r e p  
m i e s  fo r  ration purposes approximates 0.03372. Both figures are of course 
an u n d e r e s t h t e .  since individvals are undmibtedly not uncomlonly unaware of 
even rela%ively recent end close consanguinity, and further, because of the 
relatively rapid expension of tbe riorldfe population, remote con-nity 
m e t  be involved i n  a sizeable fraction of marriages. Taken at face value, 
however, these figures indicate a degree of inbreeding i n  the Japanese r a c h  
i s  about six tims t k i t  obsemed i n  a roughly c o q r a b l e  Wopean population. 
I n  the European data, 7% of the known value of @ was contributed by first 
cousin marrkges; i n  the Jegnese data, 78% of the Ifflorn value i s  Cue t o  
nerriages of this type, 

Who general groups of factors operate i n  tho production of hi& con- 
sanguinity rates, nwely,  geographical and social, including i n  the l a t t e r  
category both localized social p r e s m s  and social customs,, 
fomer type are primaT;lily responsible f o r  the findings of Nollenbwg (1932) 
&enter (1934), and Book (1949) vi th  respect to  small and isolated G e m ,  
Svlss, and Swedish cmmmities, while fe,ctors of the latter type account for 
tl-8 consanguinity ratss sometims observed emong members of Jexish groups 
(Emtlinger, 19Z)  or  the Fiji Islanders (Pearson, 1911). It seam probable 
that in  Je.pan both these types of factors are at mrk. Altlm@. Jegm i s  
n mall and heavily populated country, i t  i s  our  impression tht there i s  a 
considerable &gee of relative isolation between i t s  vhrious villeges, es- 
pecially t b s e  i n  the intorior,  with - at least pr ior  to  the disruptions of 
the Tar - a loss nobile impdation than i s  true of mlly other countries. A 
more important contributf- factor thm this i s  to  be found i n  the social 
stn-cture of the cmmtry. 
ficetion, with, for t'm most Wt, oppor tu i t ies  for  m3rria&9 only within 
onefs stratnu. 
extent by parental nlstcs .  
an4 being reluctant t o  undermite the risks involved i n  the selection of a 
m i a g e  partner who i s  a rehtiveLv unkmm p d i t 3 r .  w i l l  understandably 
oftcn choose from m t h i n  the family circle. 

%:tors of the 

There is, t o  begin with, a relatively r ig id  strati- 

On top of this, irsrriage i n  Zapen i s  s t i l l  guided to  a great 
Parents, aishir? t o  conserve tho family assets, 
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Cahlberg (1948) has presented formulae f o r  calculating the size of the 
isolates  in€o which a population i s  subdivided on the basis of the frequezy 
of cousin marriages. Such formulae assume that cousin mafiiages are  con- 
tracted at randan. end therefore obviously cannot be used t o  calculate iso- 
l a t e  s ize  in Japan. 

I The estimation of a fremenc i e s  

A genetically satisfactory evaluation of anthropological differences i s  

!Eus far, th i s  typo of e v d w  
possible only i n  terms of the relativc froqwncies of  specific genes and their  
interection n i th  local mvironmental factors. 
tion hae boon foasiblo only for certain rather c m o n  genes of comparatively 
l i t t l e  adaptive significance, w h  es those responsible f o r  the A-EO, M-N, 
end Rh blood types, color blindness, and the ab i l i t y  to tas te  phmyltbiocarb- 
mide (review i n  &der, 1947). 
of  the frequerzy of vctrious recessive traits w i t h  a considerable selective 
disadvantage. Direct m q s  of the necessary magnitude have not yet been 
carried out. Bowever. there i s  an indirect approsh t o  the problem. B e  
frequency of a given recessiva gene may be calculated i f  the incidence of 
f i r s t  cousin mrrieges i n  the general population and mong the parents of 
affccted individuals i s  how, and i f  one assmes panmixia. 
able for this calculation have been proposed by b n z  (1919). Reintmg (19;33), 
bhlberg (1938, 194b), and bgbon (1946), mng others; these a l l  yield 
approxiwtely the same result  but that pmposed by Veinberg and Dahlborg i s  
perhaps proferable, m~ly, 

A Purther step would consist i n  a comparison 

&mulee suit- 

C - - k =  

16 (l-dq - c +  
1 +la 

or,  resta.ted i n  terms of 9, 

c (1-k) 
9' 

16& - 1% - & 

where g the frequency of the recessive gcne responsible for the trait i n  
question, 

affmted persons, and 

8 whole. 

- k = the proportion of  f i r s t  cousin marriagcs.mong t'ae parents of 

- c = the proportion of first cousin marriages among the population as 

The rolationships of 3. c, and 
As iie shal l  see blow,  figure 1 nllons f o r  an estimation of geno frequoizies 
which is certainly as mx.rate as the &ta W t i f y .  

are graphically i l lus t ra ted  i n  f iguro  1. 

The us0 of this f0rmul.n is subject t o  v o v  sovere limitations, some of 
which have toen c l e d y  stated i x  the pmt  and some of which Save not. Dshl- 
berg (1938, 1948) has i n  perticular pointed out the rcatlmnatical p i t f a l l s  in- 
herent in the use of this equation. 
not i n  a s ta te  of panmixia, but are broken up into isolates  of greater or 

Rman populations of my mRgnitude m a  



lesser degree within which there occur sigzificant variations i n  gene fre- 
quency. Although i t  is clear  that thc occurrence o f  these isolates  may i n  
specific instancos invplidate tho use of this formula where extreme nccumy 
i s  desired, i t  is not yet w r e n t  to nhat extent ths formulo may be rolied 
on f o r  a service-sble srpproximtion t o  gone frequnncies. It  is certain th t  
tba concept of  complete isolates i s  as spurioua as tho concept of  plllmirda-- 
over a period of years there i s  a very substantial gene exchsnge between 
noighboriw cammit ics .  
migration and interchange cannot evcn bo appronimtod for  tho sub-groups 
comprising q sizoablo Immn population. kcordingly, wNlo therc can be no 
doubt of the thcorotical importanco of lsolatos,  thoro i s  no hnrman population 
whoso broeding structure i s  rmfficiontly mll  h o r n  t o  cmble us t o  cs t imta  
the ireccurmies introdwed @ i so la te  affects. In  the present case. w3 are 
not EO much interested in  absolute values as i n  comparative values; the for- 
mula w y  have groater validity i n  this l a t t e r  contex';, This question, of the 
eppropriat-ness of using the equation given above for  a f i r s t  approach to tho 
problem, w i l l  be raturnsd t o  a f t e r  rre ITave considorod the biologicd short- 
cmings of tho dttta, 

Emever, a: tho prescnt time tilo coefficients of 

In  a m t i o n  t o  purcly mathmatical p i t f a l l s ,  there are  rmny biological 
complications stendiw i n  the way of  thc es t imt ion  of gene fr~qUWCieS. 
traits selocted f o r  comideration must always be clear ly  differentiated fm 
normal, and mst sat isfy all the c r i t e r i a  for monogenic recessive inheritance. 
I t  m i l l  never be possible t o  be certain i n  mn that R  given recessive trait 
i s  alnsys due t o  the Same recessive gone. 
illustrations where nb . t  t o  the clinician appmrs t o  be one end the same 
condition m~ have diffcrent genetic b,?sos i n  different fmi l ies .  Thus, 
r e t i n i t i s  pipcntosa my apparrmtly be duE t o  an a u t o s o d  dorninant o r  re- 
cossivo o r  a sex-lirhd r laminant  or recossive; par t iol  sox linlasgo a l s o  
seoms t o  have been establishal. 
for considoration, one c m  cever be cart,.jn t k t  al l  cases have the S a m  gene- 
t i c  Insis.  
cqv Ziven grolp of poople i s  subjffit t o  very serious orrors ,  both on the part 
of tho rocordcr 

%e 

&tcs (1946) has c i ted  numerous 

No matter how carefully one selects d i s o 3 s Q S  

I b r t h e m r e ,  thc estimation of consaryuinity in  tho parontago of 

of  thc persons concerned. 

%spite a l l  these we'll recognized thecretical factors tendbg t o  impair 
ths accuracy of th.2 resu l t s  obtained with tlle e p t i o n  given a5ovc. it i s  of  
interest ,  now that data m e  available concerning the incidence of consanguin- 
i t y  i n  the Japaocso, t o  inquire into the incidence of consanguinity among 
the paroatage of individuals w i t h  certain w e l l  defined recessive t r a i t s ,  and 
t o  compare the data so obtained with w h a t  i s  knom concerning European p q l a  
tions. 
our prescnt infomut ion ,  quite aside from tlre tentative conclusions \-!hi& w? 
be drmn i t  serves nn edded purpose i n  highlighting present gaps i n  our  
Imcxledge of  tho eenotics of nan. 
para.tive frequemies of f ive genes as calculated by this method, 
paration of  this tab13 we have been greatly aided by Dr. R. K a m k d  of the 
Japanese Ins t i tu te  of  Public Health, i-ha i n  the course of assmbling a monc- 
grzph on the genetics of  the Japanese has sumnrrrized a vast amount of litera- 
ture not  usually available t o  the kcideil t ,  and has kindly mde certain of 
h l s  r e m l t s  available to  us i n  advance of pb l i cz t i cn ,  and i n  p r t i c u l a '  
riiere there are one o r  two o u t s t m d i ~  s t a e s  oil which reliance cen bo 
pLxed, m a d e  these h o r n  t o  us. ne hme also uscd, for  purposes of cor3 
parison, & m i l s  two slmnaries (i93, 19@i'). 

AZthmgh such an attempt bas only limitej. validity i n  the l ight  of 

Table 6 prssents data concerning tho com- 
In the pre- 



As ivill be apparent below, the data on the incidence of con-dnity 
among the parentage of indiviiduals d t h  v u i o u s  rtzessive traits i s  quite 
unsatisfactov. In  the table there i s  indicated a range within vrhich thr 
t m e  value o f  knqj l ie .  Ibis range i s  obtained i n  the following manner. 
For each trait, R ninirman end rwximm k value c m  u d l y  be es t imted  from 
the l i terature.  
t r a i t  an a t t q t  has been made t o  estimate this tm value. 
h s  then been calculated, US- (1s 
reported. 
that given by the stmmdard error,  but for  present purposes this error is a 
sufficient approxiration. 
the l t u r u p e ~ ~ ~  population i s  0.01, and f o r  the Japnese, 0.06. %e vdue  of 
0.01 i s  of cmrse too high f o r  contemporary Enropean populations, but pro- 
bably a p p r o h t e s  the tm w . 1 ~  40-60 years ago, when the parents of many 
of the sibships on which the calculations are baaed were married. Although 
the observed incideme of first cousir. marriage i n  our  two studies o f  J a w  
ese materiel ms 4.- and 4.78$, these studies were very heavily mighted 
i n  f w o r  o f  urban-contracted marriges. men alLoPhnce i s  m.de for  this fact 
end for  a possible secular trend, an e s t i m t e  of  S.O$ s e a s  not. mlreasomble. 
I n  sel tz t ing f o r  purposes of calculation v d w s  of 0.01 md0.06 ne have h e n  
pe rbps  unduly influwed by the findings i n  urbm popul?,tions, but fee l  that 
i n  both k;lurope rad Japan these g o u p s  protably contribute disproportionate'& 
t o  persons seen i n  large medical centers. 
abcve o r  below 0.01 end 0.06 would of course quite significantly influence 
the e s t i m t e  of 9. a fact  readily apparent from a considmation of figure 1. 

me "true" value l i e s  somepl,xe between these tm; f o r  ecsh 
A standard error 

the to ta l  number of  segregRting s ibsh ip  
k t u a l l y ,  of course, the range of error involved is greater than 

In  these calculations, the s. value assumed f o r  

'Ihe assumption of g. values smewhat 

A brief discussion of each o f  the t r a i t s  l i s ted  i n  the table follows: 

1. Complete albinism, 
object of extensive genetical studies. ale evidence for  the similari ty of 
the genetic basis of complete albinism i n  all cases has been sumuxized Q 
Cockoyne (1933). lba data, though scmty, do not suggest that more than one 
a u t o s d  gene nay be involved in  the appearance of complete albinism in m. 
'cris conclusion has the support o f  the results of  extensive work with elbino 
rrmmls of  several species - onkv a single gene f o r  complete albinism i s  re- 
cognized in  the mouse, rat, guinea pig, and rcbSit, four d s  which have 
been particularkv etudied i n  this respect. 

'Il15.s clear  cut and striking trait has been tho 

The most extensive mrk on albinism in  m a  i s  Pearson's monunental mono- 
;7r?.?h (1913). 
r irges among the p r e n t s  o f  th i s  material is 0.17. 
stating t h e  s m e .  repeats a similar figure f o r  consanguinity i n  the parent- 
o r  albinos. 
ko&m parentage, excluiLing Jews, the l a t t e r  because of possible genetic 
differences from other Evropeans. and obtain. f o r  217 families, a figure of 
0.21, In  this talxflation, quite a m 3 e r  of Earopean fmiilies were excluded 
from consideration because i t  was f e l t  they SAd been insufficiently investi- 
gated in respect to coilsax&nity. 
would of corn-se loner t;w figure given above. 
0.0020.033. 
that o f  Kurasima (1937). 
of z1 sibsllips i n  rhicii a lb in im had occurrd,  finding tlat 10 pairs weere 
f i r s t  cousins. 
iicidence of parental cons,mguinity of dl types i s  only 

L i b e r g  (1938) s ta tes  that the inciderfie of  first cousin mr- 
H & h  (1946). without 

'$2 have re,nbul?ted this data f o r  dl albinos recorded a s  of 

!the adoption of more l iberal  standards 
%e corresponding 9 value i s  

The most extensive and reliable Japanese study of albinisn i s  
WLS investigator personally interviewed the p r e n t s  

In the Japness m t e r i a l  s m . r i z e d  by Enmi (19%. 1947). tho 
 he discrepancy 

Wasliiiigtoii Nation;il Rrcord Criitrr 
Oflicr o f  tlir Army Surgeon GrnrraI 
Hrrord Grcinp I12 
~ c c e s s i o n  I+: SNA - 0064- 
Don #: 
Filr: 
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i s  prohbly a reflection of inco.qlete escertnininent, and we shall use 
Xmasimals figures. ?he corresponding gone f r ecpmy i s  0 . W 3  - 0.0075. 

Albinism i s  suf f ic ien tb  common and striking that ninnerous a t t e T t s  
I ts  incirlence in k o p e e n s  has have been mde t o  e s t i m t e  i ts  freqv-ency. 

been vol'ioiisb placed at from 1:1O,ooO i n  Nomoy to  1:100,WO in  Russia 
(cf. Pearson. 1913, for  m extensive review). 
tha bzsis for these e s t imtes  can help but be highly dissatisfied with tihe 
available figures and the validity of the alleged differencss betneen various 
grmrps. 
pean c o m n i t i e s ,  i s  as satisfa.ctov a s  any. ,Issuming an n( value of O.CO1, 
th is  corresponds to  a gene fraquency of 0.0066. 
prefecture revealed, for  tix? s\med population i n  the years 1901-1935, a 
t o t a l  of 559 Rlbinos i n  26,685,228 persons, an approximate incidence of 
1:47,ooO. Assmini: ail& value of 0.005. this corresponds to a gene frs- 
pgncy o f  0.0028. 
the Japanese value am calculated by 2 and k, whereas for the Bnopean figures 
there i 3  a marked discrepancy. 
Eoberts (1932), Xogbea (E%), mid Gates (1946). emong others, end the sug- 
gestions made tldc it can be explained by the existence of several differect 
genes for  albinism. 
o f  the pedigrees of a lb in i sm i n  tlm l i t emtu re  and on vhich the e s t i m t e  of 
& = 0.21 i s  based mre collected during the nineteenth o r  early twentieth 
century, at nhich time the valve o f  
prcviously assumed value, approxirating 0.CO2. mitin 2 = 0.02. 
circimstmces 9 R S  calculated from figure 1 would equal O,CK)5. while as cal- 
culeted from c< and an incidence of l:ZQ,rXX, i t  rrould eqml 0.036. l l 6 S  
mmld appear t o  consti tute a satisfactory cgreemont. but would tend t o  t1vo-n 
the &ropean figures eonevhat out of l ine  with ti= Jepanese estimate as 
based on direct methods. 
from a lack of c o q l e t e  ascertaixncent - a real problem i n  Japan. 

No one who has considered 

Probbly tlm f i y r e  adopted by Fbgben (1946), of l:;T),OM for  W o -  

k 8 , S i m ' S  s w e y  of Gifu 

?his lRtter figure i s  in  satisfactory correspondmce d t n  

Tiiis discrepancy has been pointed out by 

An alternative explanation stems from the fact that mqv 

c .  my luve been sensibly higher than the 
&der these 

It i s  possible that tkis l e t t e r  e s t i m t e  suffers 

2. In fmt i l e  em.wotic idlo% The question of whether the infant i le  
2nd juvenile fonns of amaurotic idiocy have different genetic bases o r  am 
&uc t o  the 6me recessive gene, ifnose mode of expression i s  very signifi- 
c a n t l j  al tered ty various modifiers, i s  re ln t ivou  i r m t e r i a l  i n  a considera- 
t i o n  of gene frequencies, since by t roat ix  them as separate and distinct 
en t i t i e s  we are nerely e f f e t i n g  two estimates of the frequemy of tlm 6 a m  
gene. The e.p;xgmtly greater incidence of w u r o t i c  idiocy among Jews t i i  
w n o x  Gentiles i s  w e l l  h o r n m .  Because of possibie genetic differences bc 
tween tine tm groups, as well as 6lfferences i n  the value of  & , we have, 
as f o r  albinism, rest r ic ted OUT consideration t o  Gentiles. Ihfcrtunately, 
this very *astically reduces the amount of mator ia l  available. S lme  i n  
1933 talhllated 18 sibships i n  which amaurotic idiocy had appeared i n  Gcntilo 
families. %e 
incidence of first cousin mrriage i n  t:ie parentage of the remainine; 15 sib- 
slnps was 0.40. 
taine6 i n  28, d t h  0.16 f i r s t  cousin m r r i g e s  in the reminder. 'his Would 
eppear t o  point t o  e. wlid genetic difference between the two groups. espec- 
i a l l y  i n  view of the probablj higher E vaPm f o r  Jenish goups. The Ja .pxse  
material is d s o  quite limited. 
BS t o  t n e  of mzmrotic idiocy: i n  the 1947 material 3 o f  6 sibships segrS- 
=ti% f o r  infanti le amaurotic idiocy w o  &?om as the results of consan- 
guineous mating:. Katsunuma, I.fbdmi, and Wmsita ir. an uip3l i shed  mriu-. 

In three of these consanguinity l a d  not  been ascertained. 

how: 109 Jewish sibships, consangJinity had not been ascer- 

krraifs 1934 s i m a q r  does not distiwish 

1-ilr: 
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scr ipt  have BlPmnarized the Japaneso data available t o  than. They were able 
to  f ind  reports of only 12 sibships in  which the disease had appeared, for 
two of which parental cons,m@nity had not h e n  ascertained. I n  the re- 
maining 10 f m i l i e s ,  the affected children were the offspring of flrst 
cousins i n  seven cases. 'There is satisfnctory agreement between the gene 
frcquercy estimates in  the t m  populationsas shown i n  table 6. 

The e s t i w t e s  o f  the i x i d t m e  of consanMnity among the parents are 
for  European pqu la t ions  m h  bet ter  for  t b  juvenile {om of -tic 
idiocy than for  the infant i le  type discussed above (Sjogren, 1931). 
for tuna teb ,  ths Japnese meterial on juvenile amaurotic idiocy i s  so ex- 
t rme ly  deficient at ?resent as t o  render a comparison meaningless, Katmrmrma, 
hauplnmi, and Takssita being able to find reports of only fwr Wegmgating 
sibships, two of than the result of  f i r s t  cousin w r i e g e s .  Sjogren (1931) 
i n  his studies on a Smdish population calculated f r o m  ths k value of 0.15 
observed in his loater id ,  assuming a e v a l u e  of 0.01, that the gene fm 
quency was 0.0338. I n  an independent calculation, based on an observed fre- 
quency of infant i le  emaurotic idiocy of  0.033038 i n  Sweden, he calculated a 
gene frequercy of 0.0062, and a corresponding frequency of the heterozygotes 
of 0,012. 
Pe emphasized the s m e s  of error i n  his calculations and the  tentative na- 
ture o f  h i s  conclusions, pointing out the role of isolates  (Hoterozygotenherde). 
Dauberg (1938) has cr i t ic ized these calculations severely, writing: 

Un- 

lb agreement between the two approaches appeared satisfactory. 

"A correct calculation should s'mw that i n  the isolates where the gene 
occurs the frequency of heterozygotes i s  much higher than 1 per cent., whereas 
the number of  heterozygotes as related t o  the entire population Bncrunts t o  
on* R small frclction of 1 per cent". 

It i s  unfortunate that in  this rather knotty situation Ihhlberg did not 
publish figures t o  s-rt his arguments. 
been approached by I h n  (1947). 

(!& - 2 (1 + 15d ) 

n t h  a 5 value of  0.01 and then calculated fry Sjogren's data en overall gene 
frequency of 0.0344. Pointing out (as he.d Sjogren) the fact that t-3 disease 
in  Siwden tended t o  cccw i n  locelized areas where the effective 2 value d w  
iry; the period i n  question p1875.1930) more probabb approldmated 0.02, he 
t h n  calculated a gene frequency i n  these of  0.039524. !be observed fre- 
qwmy of occurrence (abaut 4 per 100,ooO births) could thm be explained 
i f  i t  was aasuned that atout 4$ of the -tion was grauped into aggre- 
gates Fiith the above gene frequeizy, while i n  the  r d n r l e r  t b  gene fre- 
qucrcy was close t o  zero. However, even i f  t h i s  i s  the case, the overall 
gene frequemy i n  the p p u k t i o n  m l d  apprordmste 4 x 0. 9524 + (0.6 x 0.01 - 
0.0038, i.e., a value nhich i s  in f a i r  agrement d t h  sjogcen's calculations 
end wliich certainly fails t o  support tha a b v e  quoted statanent by -berg. 

lhis problem has more recently 
Using a sllghtly a f f e r e n t  formula 

ti-n the one given above, he f i r s t  asslrmed panmixia 
1 6 ~  I 1  

* 
3. Ichthyosis cowenit& There are usudly recognized two forms o f  con- 

genital iciithyosie. namely, i c h t b s i s  foetal is  and i c h t b o s i s  congenita 
larvata. while a th i rd  form, i c h t k o s i s  congenita tardiva, manifests i t s e l f  
shortly a f t e r  birth. 
tions from the genetic standpoint o r  w h e t h e r ,  again, this i s  a lnatter of a 
principal determinant influencod i n  i t s  mnifestation by important modifiers. 

It  i s  uncertain as to  whether theso are valid distim- 
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Conversely, there could be several different genetic bases for  each 'of these 
three categories, althou& there i s  no evidence i n  that dirwtion at the present 
t h e .  Mast cases of ichthyosis'of early infancy fall  into the id i twos i s  con- 
genita lamata group. Coclwme (1933) tebulated the case reports of this lat- 
t e r  condition which were available to h i m  f r o m  the standpoint o f  parental .  
consanggnity. Almost a l l  these reports concerned Emopean material. In  
a t o t a l  of 92 sibships for  which there w ~ 6  complete information concerning 
tho sibships (discarding from his tabulation tlls two  Japanese s i b h i p s  re- 
ported by Mats.-moto), thore was no statement concerning consmguinity i n  @, 
no !mom consanguinity i n  19, a f i r s t  comin relationship i n  22, and other 
consanyineous rolationship in 7 .  %e incidence of f i r s t  cousin marriages 
tlrus l i e s  someplace botween 0.24 and 0.46. 
asmrme that i n  sore cases where them i s  M statement concerning consanyir.itg, 
th i s  matter hei? k e n  investiBted, found negative, and overlooked i n  the pre- 
paration of the m s c r i p t ,  i.e., altlmxgh there are  undoubtedly cases of 
first cousin marriage among the gr0v.p f o r  which there is no statement, tho 
incidence i s  not so high as nhero the question has been specifically answered. 
;ie shal l  assune, somewhat arbitraXS&, that the value of & is i n  the n e i g b  
boriuod o f  0.35, probably fall ing botween 0.30 and 0.40. 

It would seem reasonable t o  

The. Japanese data are ezain quite limited. W the seven sibships pic- 
turud by Xomi (1934, 1947), s ix  are the outcome of  consenpinems marriage. 
Yeimmoto and Ishilam (1939), i n  R discussion of i ch tbos i s  ' in which the above 
mentioned classification was followed, report that o f  ten sibships f o r  which 
infomation m s  available concemiw parental con&m&vinity, 8 vere the out- 
come of f irst  cousin m a r r i e .  
frequency i s  in  satisfactory agrement with the European vallxs. 

As simw. i n  table 5, the correspondiw gene 

4. Cowenitd to ta l  c o l z  U n m e s s .  B s p i t e  tilo significant c l inical  
vx ia t ions  i n  t'ne marifestations of this trait, me shall, f o r  purposes of 
cclculation, regard the g r q  as gwnetically hnoogeneous, dtlIOUgI1 i t  i s  
oossible that t o t a l  color blindness without associatod ocular symptomatology 
falls into a separate category. The data concerning consangvinity i n  the 
parentage of I%lrope,m cases of t o t d  color blindness are  poor. Peter (1926) 
i n  a survey of the l i terature  t o  date states that there ms p r e n t a l  con- 
scngoinity for 14 of  60 segregating sibships, h t  emphasizes that because 
of  poor reporting this represents a veq7 minim1 figwe. Three of the 14 
consm@nems unions were m i a g e s  between f i r s t  cousins; four of the 14 
involved consanguinity of a degree not stated. Peter does not l i s t  the 
papers on which this statement i s  based. 
wrriages in  this data i s  ths 0.05 to 0.12. 
figured by (19=), four are  the result  of a first cousin union, tknee 
of consan@neous unions stated t o  be other than f i r s t  cousin, six o f  con- 
sawgineavs mions tlle degree of rihich i s  not stated (one definitely second 
cousin o r  more remote). 12 of non-consanguineous matings, and 14 of matings 
f o r  which tllere i s  no clear  statement re@rding consanguinity. %e lowest 
i;cidence of f i r s t  cousin mrriage i s  thus 0.11 while the highest is  0.36. 
Oothlin (1941) st8tes tbat  perental consanguirity fvaj present i n  13 of 4 
vel1 studied sibships reported i n  recent years by himself md.other authors - 
assuning tLkt i m l f  of these consanyineous unions involved first cousins, 'i.. 
this i s  an incidonce of 0.16. Ilespite these discrepancies. i t  rrppears that 
the incidence o f  first cousin m r r i a g x  i n  &Lis material i s  somewhat less  
t b  in  the parentage of several of the other diseases nhich we have discussed- 
fo r  purposes of calculation we w i l l  adopt a, value of 0.16, v i  th the true 
value probbly lying between 0.11 and 0.21. 

The lower 1imI.t of first cousin 
O f  the 39 segregding s i b s h i p  



p e e  Japanese Fllrmnarles are  \?orthy of mention. HoNd (1941, quoted 
from Gothlin) was able t o  locate reports of 89 ceses i n  44 sibships, 0.47 
the offspring of first cousin unions. H i t d  (1943) i n  hLs mnrmary l i s t e d  
67 segregating sibships, d t h  the parents definitely first cousins i n  23 in- 
stences, and quite probably so i n  even more, since the degree of consanguinity 
mas not almys clearly stated. This i s  a minimun incidence of  0.34. Romai 
(1934. 1947) records 6 9 . 8  consanguinity i n  the parentage o f  26 segregating 
sibships. 
quency of  f i r s t  cousin marriages i n  the parentege of these indivictuals, 
with the true values possibly between 0.39 end 0.51. 
agrement betmcn the corresponding estinrates of gene frequemr i n  tho two 
populations. There are no satisfactory e s t iw tes  of the frequency of this 
disease i n  the general population. 
w g e s t e d  en incidence of 1:3oo,ooO i n  Sweden. 
on the other hand, riould suggest th t  the condition i s  somerihat more comon. 

A figure of 9.45 seems a not unreasonable es t i ra te  of  the fre- 

There i s  satisfactory 

&Uin  (1924)  ha^ wry t en t a t ive4  
The gene frequeEy figures, 

5. Xeroderma P i m n t o m ,  Tkis rare disease i s  sc striking that i n  
the F s t  a relatively hi& proportion of the cases seen in %ropean medical 
centers have probably found their  m y  into the l i t e ra tme,  The condition 
appears t o  dqend on a very specific d t e r a t i o n  In  metabolism which might 
have several different genetic bases but most probably bas only one, The 
mthori ta t ive sunuwy of Siemens and Kohn (1925) has been added. t o  by Cockme 
(1033) and 3y b k X n  (1936). 
reported up t o  1933. 
the reported cases are divided into those reported pr ior  t o  1936, and those 
recorded la te r ,  consanguinity i s  more cannon i n  tho la t te r :  this i s  probabbj 
a consequence of more thorough investigations i n  recent years. 
some evidence that Vne condition occurs more c o m o ~ v  i n  the offspring of 
rrarriages between Jews, and the consanruinity figures for  tlds group my be 
different. Simens and bh (1925) concluded that the tlvs incidence of 
f i r s t  cousin rrarriages i n  the parentage of the cases reported up t o  1925 
1%~ betweon 0.11 and 0.47. 
of  first cousin marri,-gos i n  all the mater id ,  while the second corresponds 
t o  the incidence of  first cousin marriages in the cases reported since1906 
f o r  which there i s  a &fini te  statement as t o  presence o r  absence of con- 
smguinity. b e n  alloriance i s  made for  the inclusion o f  Jewish cases, the 
true figure for the Gentiles in this material may not l i e  far f r m  0.25. 
O f  the 43 cases mmm-ized by Cockayne which have appeared since the paper 
by Simens end K a h ,  10 may be discarded t8 occurring i n  Ardbs, Jens, o r  
Japmese. In the remainiq 33, four were the offspring of first cousins, 
f ive of other consanguineous mating, f o r  six there vias no relationship, and 
f o r  18 there ms no statement. ?he incidence of first cousin marriage i n  
this group thus l i e s  somcplse betmen 0.12 and 0.27, with 0.20 being a not 
unreasonable figure. For purposes of calculation, then, we nay assume that 
about 0.23 of tke parents of individuals with xeroderma pigmentom are f i r s t  
cousins. 

A t o t a l  of 417 cases i n  265 families had been 
Siemens and Kahn (1925) have pointed out that i f  all 

There is 

?he first figme corresponds t o  the percentago 

The Japmese data m e  fa i r ly  extensive, and present the m e  problem as 

kwever, lhakami (unpublished) in a careftii aurvejrof the 
do t!le mtropean. 
of consangainit$. 
Japanese l i t o r a h r e  has found since 1894 reports of  382 cases i n  252 sibships. 
O f  these 252 sibships, 46 were the outcome o f  first cousin marriage, 10 were 
the outcome of consen&ncous marriages of a degree stated t o  be other t i i  
first cousin, 25 were the result of consanguineous marriage tlze deg-ee of 

&mi (1947) presents only 13 sibships, f ive the outcorrs 
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nhich iias not stated, i n  36 instances the parents rerc  not conGBn&noous, 
and for 135 there was no statement. Tho trua incidence of f i r s t  cousin mar- 
r i e g o  i n  tho parentee  of t k i s  material thus lies betweon 0.18 and 0.61 
( a 9 i n g  i n  the l a t t e r  figure that the 26 consenguineousmarriages vhem tho 
dogroe rms not s ta ted were all  first cousins). 
posos of calculation would not seem t o  be uAreasonablo. 

An e s t h t e  of 0.40 for pur- 

B.blo 5 shorn that for  the geno re6ponsible for  xeroderma p igumtorn ,  
alone of the f ive  studied, tbwe appoars to he a diiscrepancy Setwen European 
and Japanose figures, with tb  gene more cOmmOn i n  Japanese. This finding 
receivos smne sllpport from the relat ive volume of Japanese publications on 
the subject, as well as the impressions of Japanese clinicians. 

Tbe ra te  of e of ~J&&c-@ recessive mutations in 
&wxm.aadJazxsamla t ions  

% l h e  (1947) has touched upon the problan of  the t q o r d  distribution 
of recessive phenotnes due to  mutations induced i n  a brief period during the 
l i f e  span of a single generation, as by an atomic bombing, i n  a population 
in  nhicl.. a certain dagree of heteroz;rgosity already exists. 
tions :lo assumed m P. value of 0.031. i.e., the value found b~ Ore1 plus 
"allowance" for  consawgiixity present but undetected. It i s  of interest  t o  
consider briefly the effect  of a higher& valw on this temporal d i s t r ibw 
tion. 
t i o n  by two a l le les ,  a, the (dominant) n o d ,  and 5, a (recessive) derivative, 
then i n  a panmictic population i n  genetic equilibrium, the followiing RppmximRte 
relationship obtains: 

I n  his calcub- 

I f  ire deal with only a single genetic locus,  represented i n  a popula- 

.. 

- m - (1-2) 4 + (1-cc )sq 
or ,  restated in terns of 2, 

q = - c+ (1-9) + l(1-E) 2 2 + & (1-6 )(1-2) 
2(1-g) (1- oc ) 

where 0- - the coefficient of inbreeding, 
9 = the frequency of the recessive a l l e l e  under consideration, 
m_ = the mutation rate from e t o  a per gene per generc.tion - assumed 

at 1 x 10-5- and - s = the selective value of individuals homozygous for  the recessive 
a l l e l e  under consideration (1.0 5 normal) -- here assumed at 0.5. 

This i s  undoubtedly rn oversimplificRtion of  m y  situation which might be en- 
countered i n  nature, since, to mention only a few of the h o r n  complice.tions, 
oi; the average each genetic locus i s  represented trf more than two a l le les ,  md 
reverse mutation from a -A is  no t  incorporated into the equation. 
l a t t e r  w l l l  umlly  be a negligible f a c t o r  and can safe& be neglected. 

!lhe 

7ith these asmanptiors, equilibrium i n  a poFlat ion {There C F  = O.oo060 - 
the observed value f o r  a European population - w i l l  be reached at q = 0.00418. 
7hm 0 1  = 0.03372 - as in the Japanese population investigated - e-~ilibrium 
w i l l  be r each3  a t  the loner 9 value of 0.03299. 
phenotype w i l l  of course be the same i n  the tiro populations. natnelv, 0.03031. 

%e freqmncy of the recessive 

File: 
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Ihc tentative calculations of gene frcquemy i n  the preceding section have, how- 
ever, failed t o  suggest the gene frequency differences d-ded by the equili- 
brium formula. 
the f x t  that the relaxation of  inbreeding characteristic of present day Are- 
pem popmlations i s  of so  recent origin i n  terns o f  generations that it has not 
yet been reflected to an appreciable extent in  gene frequencies (cf. Ehldane, 
lmg). Tierefore. i n  a consifiemtion o f  the compcative genetic effects  of en 
atomic b o m b i n g  we m y  s t a r t  with the fact that, so far as can be detornined i.t 
present, the frepency of  hi@* undesirable recessive genes i s  approximately 
the same i n  Japanese end European ppuletions,  being i n  both populations a t  a 
level fixed by a much higher incidence of cons-nity than obtains in present 
day Furopean p p l a t i o n s .  with the corollary that because of a higher incidence 
of  inbreedix the t r a i t s  themselves are actually more c m o n  in  the Japanese. 
This i s  iiot t o  infer,  however. that  the present Japanese population i s  i n  genetic 
equilibrium. It i s  probably more nearljr so than h o p e a n  and American populations, 
but there a r e  s t i l l  m ~ n y  factors to disturb the genetic Marice. 
grossly unfswrable recessive genes, there has prokbly been a sufficient approach 
to equilibrium in  the past (see below) t o  render pnniss ib le  i n  a, first approxi- 
mation the m e  of the equilibrim fortnula t o  calculate the approximate frequency 
of recessive genes meeting certain requirements. 

?he explanation of th i s  i s  i n  a l l  probability t o  be sought i n  

Yet fo r  the 

'Be effectiveness of irradiation i n  producing mta t ion  in  human genes i s  
udmonn. 
following the treatments of Xaldene (1947) and Evans (1949), that the chance 
of mutation per gene per i: i n  mature gametes i s  of the order of  2 x 1P8. Then 
i n  a population of 100,ooO survivors o f  an atomic bombing, each survivor h v i n g  
received on the average a dose of  100 r, the p r o b b i l i t y  of an induced mta t ion  
a t  the l m s  under question i n  a v  gmste  i s  103 x 2 x ~ 8 ,  or  z x 104.  his 
calculation i n m e s  the assunption that gonia1 ce l l s ,  the source of m e t e s  i n  
the reprodnztive years follotviw, an atomlc bombing, having the same sensit ivity 
t o  i r rad ia t ion  as mature gametes, a p i n t  concerning widch there are  no exact 
data for  m m d s  at the present tim. Thus, i n  a population nlmre 9 w be as- 
m m d  ori@nrSly t o  equal O.CO3, the result  of an atomlc bombing as described 
above w i l l  be t o  increase q t o  0.003002. i.e., the chRnce is 1 i n  iD that i n  a 
population of 100,030 some-one individual w i l l  have sn induced mutation at the 
particular locus d e r  discussion. 
heteroqgosity of the population i s  relatively mall ,  and one-fifth that de- 
riving each generation from the asmrmed spontaneous mutation rate, for  this locus. 
I n  connection tilth this statenent. however, Rttention s1d.d be called t o  the 
unsatisfactory s ta te  of our knowledge concernirg h m n  spontaneous mutation rates: 
the figure of 1 x lod per gene per generation used in  th i s  paper i s  the best 
approximation from a scantp data. 

From analog. wfth the resul ts  i n  n o n - h n  material, we my assme, 

Tm assuncd contribution o f  100 2 t o  the t o t a l  

%l&ane (1947) bas pointed out that once the natural equilibrium which 
regulates gene frequencies has been disturbed by m h  an event as an a.tomic 
bombing, the return t o  equi l ibr im values w i l l  in e. population where 
require thousands of g,znerations, with the ra te  at which racessive zygotes are 
t o  be m e t e d  risiry i n  
if there i s  already considerable heterozygosity et the locus i n  question - which 
will usually be the case. %re the coofficicirt o f  inbreeding i s  s ix  times 
Ngher, as in the present JepRnese population, I= may expect that the return 
t o  equilibrium will be accelerated, but the genetic effocts of the bonbizg, 
beirg distributed over fewer generations, will be correspondingly more obvious. 

0.0010 

years o r  l ess  t o  a level sommbt in  excess of 112 C: 
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=s, follo??ing Haldane (1947), we may, disremrding selection and making as- 
sunptions as shown, calculate tho "pcak" gmetic effoct fo r  an assumed parti- 
c-alar locus in  the tm ppulat ions as follows: 

"&pi librium" 
Freq. of 

Mmn cocff. In i t i a l  Incrcased I n i t i a l  Freq. Recessives 

Iabrecding Frequency FrequQlcy Recessives Recessives Seloction 
of Geno h C  of  I n c r q n t  Beforc 

.ox ,033 .em 032 .ocO 011 991 .ocO OOO 014 .(XO 012 035 

.006 ,003 .ow 002 .am 0% 946 .m m 024 .m ox 970 

As a r e m l t  of this greater degree o f  inbrocding them will therefore be at the 
peak of  the curve npproximately twice a s  great an absolute effect when 
altiiough the proportionate effect tit11 actually be sml l e r .  k t  i n  either cese. 
the obvious impact on the population of inwed mutation at Ciis particular locus 
w i l l  be sw.11 indeed, amounting at the pe& t o  &bout tno indivirhtls Shoving the 
tmit -Jer 100,003,~ persons. The t o t a l  genetic iqmct of an atomic bomb on two 
such populations w i l l  be the s m t i o n  of  the gmetic  e f f s t s  on t:iousands of h i ,  
differing among thanselves as t o  i n i t i a l  frequency of recessives, sensibil i ty t o  
irradiation, selective disadvantego of t b  homozygote, etc. 
loci  each be'mving as in  the i l lus t ra t ion  ebove - a situation contrary t o  foct  
but useful f o r  p.wpses of i l lus t ra t ion  - at the peak effect there would be 
50,000 x Z / I W , ~ , O O O ,  o r  on an average 1 per 10,m persons showing the effect5 
o f  an induced recessive mutation. 

= O.m, 

If there were 50,oCO 

DISCUSSION 

!l'he observation tllat the coefficient of inbreeding i s  eome six tines as 
hi&h i n  present day Je.pan as i n  comparable European populations imrrediately 
sygesb  the possibil i ty of certain genetical consequeEes o f  th i s  fact .  Elow 
ever, attempts t o  u t i l i z e  these data i n  various types o f  calculations rapidly 
leads t o  issues of some complexity. We realize fully t k  errors inherent in 
the relatively cxude methods ut i l ized here, and the s m e s  of  criticism. 
ever. even if refined mathamtical methods did exist, it i s  h b t f u l  whether 
the data available for  European and Japanese ppulat ions would justie their 
application. 
fnct already recognized by mny students of hmm genetics, nemely, that  the 
waknesses which e d s t  in the present day data concerning the genetics of liman 
m a t i o n s  are no less  extensive than the weaknesses i n  our mathmatical t o o l s  
f o r  dealiw with such data if they d id  exist. 
by indircct m o t b d s  aro as dependent upon ari improvencnt i n  the quality o f  case 
reports and our knowledge of the breeding s t m t u r e  of bmn populations RS on 
developents i n  mathemticel theory. But nhen all  due apologies h v o  been made, 
the i n t e r e s t i x  fact remains that this first crude a?proech rcvezls i n  four out 
of f ive ceses no apparent differences i n  gene frequemies in  the tm, a o u p s ,  el- 
though t i e  ranges of error are very krge .  

RDW 

I t  i s  hoped that this conrrmnication has f l r r t b r  caphasized a 

Valid studies of gene frequencies 

Despite the80 large eriors. it  appears 
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that the four gones whose fyequcmies have been found t o  egree i n  the two popu- 
lations investi&od my differ  significantly among themselves as t o  incidence, 
i.e.. i n  both populations the genes msponsiblc f o r  achrmtops ia  and db in i sn  
PSO almost ca r tdn ly  more c m n  than thoso which prodwe ichthyosis congenita 
and infant i le  m.urotic idiocy. me frequency seriation t h s  esteblished corre- 
sponds with tho selective disadvrntogc which the various genes 17hen ~ O A O Z ~ ~ O U S  
confer upon their possessor, 
the genes responsible for  dbinism and congenital t o t a l  color blindness - 
diseases nhem g approxitrates 0.5 - 0.6 i s  i n  satisfactory agreement with 
the vrlues derrgndod 9r. the equi l ibr im f o m l n  (p. level of 1 x loa, as ::re the calculated values f o r  infanti le emurutic idiocy and i c k  
t-wosis congenita, diseases where 5 is vely close t o  0.0. 
that the Greater apparent frequency of xerodem pigentosun i n  Japnese i s  
due t o  a higher g v d u e  i n  the la t tor  group in  conscqucnco of skin pipaentation 
differences. Although nan as a species is  obriously not i n  genetic equilibrim, 
i t  seems probable that the biological unfitness of individuals with infant i le  
m u r o t i c  idiocy and ichthyosis congenit& has not altered greatly in  the past 
several thousand Tears, while 'Lie sociolagical and medicdl changes that cur- 
rently pernit i n d i v i h l s  with congenital t o t a l  color blindness and albinisn 
t o  procreate as freely as iiidividuals mthout those t r a i t s  a r e  o f  so recent 
origin as not yet t o  h v e  affected gene frequenzy. 
application of eqdilibrium fomniiae to the hman species as a whole i s  certainly 
not perrnissi5le. for  selected genes the situation my be such as t o  render i t  R 

valid procedure - as the present findin@ m l d  s e a  t o  demonstrate. 

It i s  notenortb that the cnlculated frequomy of 

) at an 

It i s  possible 

That i s  t o  say, while the 

It i s  a pleasure t o  acknonleQe the aid ve lave received from ET. C. W. 
Cotterma i n  the treatnent of some of the s t a t i s t i d  problems discussed 'herein. 

CoNcLuSIm~s 

1. D.e incidence of consanguineous m r i e g e  i n  Japm has 'ileen investigated 
i n  three Japanese c i t i e s ,  Eroshima, I,Iagasald, and &re, and in  two special 
a rms ,  an Eta vilh.ge (Midori Ihzc'ii) an& a fishing settlenent (Wm). 
mooen currently registmini: their  pregnancies f o r  rntion purposes, the percent 
mr r i ed  t o  first cousins was 3.71 in Hiroshima (10,547 marriages), 4.10 in &e 
(5,510 marriages), and 5.24 in  lbgnslci (7,747 marriages). A survey of  a l l  m- 
riages i n  selected sectors of  two o f  the c i t i e s  revealed f i r s t  cousin mrrioges 
i n  3.935 of 3,283 Xiroshima unions, and 4,64$ of 1,642 Kure unions, In the two 
special areas, first cousin &ages occurred i n  5.44$ of  147 hlidori kchi 
unions and 7.1% of 3i3 Isinu unions. Tke coefficient of inbreeding i n  the 
two urban populations i s  0.00372, some s ix  times th t  of the only u r h  Fmo- 
pean population studied i n  this report. 

&Long 

2. I R i l i z i z  the tlmoretical relationship which exists under conditions 
of pamdxia. betmen gene frequency, consanguinity i n  the general population, 
and consmguinity i n  the parent=ge of indivi6mals with various recessive di- 
seases, v e e  tentative calculations are made of the frequemies in  European 
end Jnpnese populations of tile recessive genes responsible for  five d i sa~ses ,  
namely, dbinism, in%m.tilc enauratic idioc:r, achromatopsia, iclithyosis con- 
s n i t ? . ! ,  and xerodem pigmentosm, assuiiirg in  each case a monogenic deter- 
mina t ion  of the t r a i t  i n  question. 
panmixia as well as deficiencies i n  the dRt6 very seriously l i ro i t  the con- 
fidenca which q v  Iw placed i n  the rusults of these calculations, so tbat  the 

It i s  qhas izec t  that deviations f r o m  
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rosults It i s  f v d  that the 
frequencies of four genes shon a tolerEble correspondorice in  the tm groups, 
whilo oiio gem. mrodsrm pigunentom, msy be rnxe frequent i n  the Japanese. 

Induced recessive mutations may be expected t o  manifest thcuselves 

be regarded only RS n f i r s t  spyroximtion. 

3. 
s i y i f i c a n t u  m o r e  rapidly in  Japanese than i n  Eurqpsan populations if this 
difference i n  the coofficient of  inbreeding persists.  
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Table 3. 

the four areas studied. 

The secular trend d t h  respect to conslngtrinous marriages in 

I 

8.  As related to age of mole partner 

b. A8 related to age of fanale pprtner 

2999 3.353 







c 
5 
V 

m 

E 

s 
3" 
V 

m 

I+ I+ I+ I+ 

N - t  

I+ H I+ I+ 

m o w  W N -4c 

I+ I+ I+ 

N 

N 
. Y ? Y  P r  Y Y ?  0 N 

'w w w  m m ' b 4  .a¶ 

I I 



- o p p .r p p p p 
Y & 0 i-J m W O N C D N  -4LJo-loa 
W 

I+ H It I+ H I+ I+ I +  I+ 

* 



I 

ti 

File: 



\ 
'\ 

0 .  10 1 .0  

Con.qonpJin1t.y among parents of recessives, k 

!ircr:sivo Zen? frequency (9) a3 a function of the frequency of f irst .  
, . r u ~ i n  mat,lnc among the ccneral population ( c )  and among t h o  parents 
.J!" w c  6 :: c i ves . ( k  ). 

~ ( 1 -  k )  
9 '  
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