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yfcarsuj/yf .Dp(scVly+) with or without the autosomal 
inversions, SMl and Ubx180, were crossed toy f car su}/Y 
males and the F 1 scored for recombination. 

It can be seen from Table I that the car-su-f region 
which includes euchromatin exhibits a pronounced 
increase in recombination in the presence of tho auto
somal inversions while the region which is heterochro
matio is refractory to the intorchromosomal effect. The 
interchromosomal effect on recombination which has 
hitherto been described as most pronounced in 'hetero
chromatic regions' is more accurately described as 
pronounced in the proximal euchromatin but absent in 
heterochromatin. 

Table 1. ltECOMl!INATION IN Etr- AND HETERO-O!!ROMATIN OF THE X 
CHROMOSOM>l 

Autosomal 
inversions 

present 

No. of Per cent recombination 
flies Euchromatic Heterocllromatic 

scored car-8u-f su-j-y+ 

None 5,005 3•54 0•04 
SM!; Vbx"' 9,278 9·07 0·04 

Crossing-over apparently occurs in the early growth 
stages of the oooyte•. In spite of the generally unfavourable 
nature of the cytological material, heterochromatin is 
demonstrable in the oocyte nucleus throughout these 
early growth stages. Moreover, the nucleolus organizer 
is in X heterochromatin, and when the nucleolus is first 
visible (stage 3) and in succeeding stages it is seen to be 
associated with heterochromatin•. It has recently been 
demonstrated that condensed, pycnotic chromatin is 
relatively inactive in the synthesis of RN A compared with 
the more diffuse chromatin•. The results recorded here 
make it possible to correlate another aspect of chromosome 
behaviour with a particular cytological state and indicate 
a fundamental difference in the exchange behaviour 
of eu- and hetero-chromatin owing, apparently, to 
the condensed state of heterochromatin at the time of 
exchange. It follows that the 1nore diffuse chromatin 
condition is a prerequisite for tho regular and frequent 
exchanges that occur during meiosis. 
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Pseudocholinesterase Variants in Japan 
SINCE Kalow1 in 1956 demonstrated a genetically 

controlled atypical ( dibucaine resistant) variant of human 
pseudocholinesterase (acylcholine acylhydrolase Enzyme 
Commission: 3.1.1.8]) much information hits been gained 
on the polymorphism of this enzyme, an esterase of the 
serum of which the function is not known. Besides the 
most common gene (Oh,U) responsible for the synt,hesis 
of the usual pseudocholinesterase at least three other 
genes have been described on the same autosomal locus, 
namely, the alleles Oh,D, Oh,F and Oh,s, each producing 
variant enzymes different from the normal pseudo
cholinesterase. There is no differenco in health between 
various genotypes of the usual gene Oh, U and those of 
the alleles Oh,n, Oh1F and Oh1S, unless either homozygotes 
or heterozygotes of each of the latt,er three genes arc sub
jected to the application of the muscle relaxant suxame
thonium (succinyldicholin) when an abnormally prolonged 
apnoea is observed. Hctcrozygotes with both a variant 
gene and the usual gene do not show this sensitivit,y. 

Various methods have been developed to identify the 
different types of the enzyme in the homozygotes as well 

as in the hoterozygotos. Among the inhibition-tests the 
most common are those using dibucaine2 or NaF" as 
inhibitors. 

The incidence of the heterozygotes for the atypical 
allele Oh1D in Europe and Canada seems to be almost 
constant among val'ious populations so far investigated: 
about 3-4 per cent•-7• Recent investigations on 433 
Israelites suggest,s a highor frequency of the gene Oh1D 
(6·3 per cent) among them•. Australian Aborigines and 
Malaysians are said to show no significant difference from 
the European populations9 , 10• Consequently the atypical 
t,ype (Oh1D) of pseudocholinesterase is believed to have a 
remarkable uniformity of incidence in widely different 
populations, suggesting that there are (or have boon) 
differences between the selective values of pseudocholin
esterase-variants of the various populations10- 12 • Investi
gations on the incidence of the gene Oh1F (fluoride resist
ant) suggests it has about the samo frequency as that of 
the gene Ch1D (refs. 7, 12). Homozygotes for the 'silent 
gene' Oh1S are supposed to be found one in 100,000 
(ref. 11). Wehaverecentlyinvestigatod l00serumsamples 
from Japan, randomly collected in Tokyo from healthy 
blood donors. The wholo material was investigatod at 
first by two screening tests, the diffusion-test13 •14 and the 
inhibition-test with R02-0683 as inhibitor according to 
Kalow10• The dibucaine and fluoride numbers were 
measured afterwards on each of the 100 sera. Neither 
heterozygotes nor homozygotes for the gene Oh1D were 
found by the four methods described, while two sera were 
found to be heterozygous for the gene Ch1F. 

The esterase level in our material was found to be lower 
than that of other populations. We do not believe that 
the depressed enzyme activity can be explained by a 
five days' transport, from Japan to our laboratory at un
controlled temperature, but further investigations will 
be necessary. Both the dibucaine and the fluoride 
numbers showed normal values. 

The foregoing result was confirmed by the screening 
tests13- 16 on a further 150 ,Japanoso sera, in which no 
Oh,D phenotype was found. The frequency of the hetero-
7,ygotes for Oh,F', on the other hand, seemed to be about 
the same as found in the earlier investigation. This may 
suggest that the incidence of the . gene Oh1D is not as 
(wenly distributed as was assumed from earlier investiga
tions. 
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