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PENROSE, L.S. {Colehester, Englend), Maternal age, order of birth and
developmental abnormalities,

A positive assocciation is demomatrable botween meternal age and the
incidence of Mongolisn imbecility, griss melformation of the nerveous
saystam and central plecenta praavia. The independent effect of
birth order is not sasy to demonstrate conclusively, Primogeniture,
howewver, is likely to be a significant factor in determining the
incidence of gross malformation of the nervous system and of con-
ganital pyloric stencsis, LTha atudy of maternal age and birth
order usefully precedes the investigation of the genatical back-
grounds of these conditions. Mongolism and some other malforme-

tions may heve theilr origins in chromosoms ancomaliss. The under-

lying cause of congenital pyloric stencsis seems to be a recess-

ive diathesis.




MUNRO, T.A. (Colchester), PENROSE, L.S. (Colchester), & TAYLOR, G¢L. (London).
A Study of the Linkago Relationship between the Genes for Phenylketonuria
and the AHR Allelomorphs in Man,
The paper describes the analysis of 25 sibships in search of genetic linkege
between the gene for phenylketonuria and the ABR allelomorph series, The sib pailr
method gives results which suggest that the loei of the two sets of genez are

situated on the same chromosome. The application of u-function technique presents

some difficulties because not all the parental genotypes could be identified i

the value of the u-funetion for e bal iz weighted in accordance with the
probability that the aibship g ormation about linkage, a significently

positive result is obtained.




RACE, R.R., TAYLOR, G.L., and VAUGHAN, JT.M. (London, England). A genetic investigs-
tion of Acholuric Jaundice,

An acecount will be given of a joint investigation, undertaken by workers in haemo-

tological and genetical laboratories, of familiss in whieh oceur ecagses of the blood

disease Acholurie Jaundics. The essential underlying ebnormality of this condition
iz a diminished resistance to hasmolyeis, or increased fragility of the red blood calls.

Theough the disea generally belisved to behave as a dominant Mendelisn charsc-
ter, in many of the families hitherto published there has “een a preponderance of nor-
mal children from matings whers one parent was a sufferer. In thess families it would
be expected that the affected children w.nld egial the normal. It was thought that
the explanation probably lay in the fact that many of the published pedigrees ars
based on clinieal examination only. This is misleading owing to the presence of a
airly common latent form of the disease in which there are no symptons mor signs of
the abnormal ity which ean only be shewn to be pressnt by an elaborate investigation of
the blood. Even when this has been done mistakes have arisen owing to the use of an
insufficiently delicate technigues. A more accurate quantitative technique has now
been elaborated which has been used throughout ocur investigations.

Of special interest has been the question of the existence of so called "scquired
canaa™ in which both parents of & sufferer were froe from the abnormality. If such
cases did occur, too fraquently to be explained by mutaticon, eoculd any genetic light
ba thrown on their nature by a wider examination.of their ralntives?

In the hope of detecting linkage relations, if they exist, between the gene Tor
acholurie jaundice and any of the recognizable common human genes we have exsmined all
the mesmbers of our series for the following characters:-

e

Blood groups ABO and M & X
Ability to shed the ABO fnetors in the

Ability to taste Phonyl-thio-carbonide

Iris colour.

Attachment or not of the ear lobes.

Colour of the hai

An account will be given of the familiess exemined up to the time of the Congress.
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Moore Sunmnary.

i
Moore serum probably contalns y as well as ¥

( }ff= the incomplete form of'y , not previously found).
Two other ilmmine antibodies are present, M, and M; these
can only convenlently and uneguivocally be used on 0 i R,
people. This group 0 B, B, previously thought to be
homogeneous is shown by Miss Moore's serum to be divisible
into four kinds.

1t is becoming very doubtful whether the i, and i,
antigene are really confined to certalin cells of the genotjype
By Ry

iss Moore hae made one rare and three hitherto
unknwon antibodies almost certalnly sll in res; 18 Lo blood

transfuslons.

Dr. Callender's megpnificent collection of epecimens

of serum from Miss Moore.

The graph shows the titrations of 5 eells with all
the sera. The ordinates are not titree but scores, (4" = 10
4 = 8 ete., this is not ideal). The abscissar show the
pasaéu time. Some observations on the graphi-

(a) The extroordinary weakness of the resction of
the B, r cells ueed, compared with the strength of reaction
with cells of a double dose of ¢ antigen. (The difference
being out of proportion to that shown by Steadman serum).

(b) The perhaps significant rise then sudden fall
around 31. 8. 44 of both y and M; special antibody (red)
suggest to me that both were of recent and the same origin.

That both were produced by the transfusion of two pints of
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rr (Lutheran and ?) on 19. 8. 44 - twelve days before the
peak of v and M,. If v had been caused by transfusion
Marshall (R r) 2.2.44 then there should have been an
immediste resetion to the two pints of rr, should't there?
There was not such a reaction but six days later jaundice
appeared, If the rr had stimulated the y » 1in six days
it might have been just strong enough to attack the remainidng
rr cells. On this thesisz one of the rr bloods must have
the special M, antigen as a.r:ﬁllj:um' My antibody mey have
helped to cause the Jjaundice.

(e} The idea that M; was naturelly occurring has
gone overboard for there is neither M, nor M, antibody left
on 2.1:45. Overboard also is the idea of e sudden econversion
of k; antibody into M,, such a converslion might have been
expected to look like this:-

not ag 1% does like thisi= r—F 14—

It looks as if M, like Y Just faded oul. It looke likely
and secems reasonable that M, was made in response to
transfusion Willis (O BB M- M+), on 23,9.44, the anti-

body being recognissble nine days later, Why willls ecaused

& reaction is very far from cleayr for it 1is v negative and

elso ¥; negative, Mules R, r (29.9 44) would be in time to
catch the effect of Y » but although the reaction wae severe

it curiously has not sent up the titre. Howes 6. 10. L4

Levay and Allington whieh
sguse remctions are alao theoretically compatible

1 .

g a good thing, both being 0 B, R, M - M.+ (like 80%




- F -

Willia and Howes both being M, - M.+ was very lucky

-.::1- lucky ).
=2

(d) By good fortune the sera used in many tests and
called M, (28.8.44) ¥; or Ms (25,10,44 and 7.11.44) were
taken at the top of the curve of the two extre antibodies
"M, " and "M ™

The Alpha trouble.

Miss Moore is group 0. Hall a volume of AB sallva

will neutralize the <« in _,' but not 1n My « That 1t was

-

ol or o, that was left in the latter and not M, antibody

was proved by visible agglutination oecursing when the

=

mixture was added to A; cells on a &lide. This Ma plus

e L

galiva does not react on a slide nor in a tube with A, cells,

Why can of ':01?},”‘:.:' be neutralized easily in ¥, and not in
¥ & i 5 3 L T i . f ! B w
It isn't that there is more Of (orc{y ) in Mz. The
reactions of M, My, & Mz with A, & & R R, ciblls are iden-

tical and mediccre,

Heterophile antibody.

No excessive sgglutinin for sheep cells found.
M, & M, all sgglutinated sheep cells at 1,/.; to 1;'{_*-.

Freguenclies.

Amongeat 0 K, K;, people of the gpecial antigens recog-

nised by | , &and

*807
*123
018
*053

4 +004
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The unreasonable (idea o) that the two antigens are
caused by genes not at the same locus nor at the Rh locus
(though both hypostatic to ¢) still fits the distribution
very closely. Calling the two antigens I & I1

I is present in *071 of the R, B, population and 1s
gabsent from +*92%

II is present in *1 of the R; R, population and is
gbeent from *&859

Expected - *929 x 659 = +80

ol % *15 obse
+ 2 *141 = *01 absa
+ = ‘071 x *859 = *06 obs

I am feeling shaky sbout the hypostasie, and wondering
whether it imn't after all possible for 8t + people to be
M, or M, +. 0f which mee later. If this was trusiiuea c
would become much more reasonable.

Berum 30. 8. LL.

Thies specimen has been exsmined in some detail. *
Extract from protocol 17.1.45.

Serum Moore 30.0.L4h4.

Bowd rr ocells # 4 ¢+ + # & *

x FH
- [T

Vera R, R, cells W
tg 1 T +HH

Robarts R,r cells k4 , + |

This moth-eaten appearance in titration is exactly

what I obhserved in a serum (James) that contained a mixture

i
of 4 & A’ (the complete A and the incomplete). In the

case of James a firset sbhsorpiion by an egual wvolume of

packed cells, of the moth-eaten type, removed all the moth-
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oH

- !
eaten appearonce for these same cells. This : acause A

beats A in competition for D antigen sites.

i § dxe ik
e

James unabsorbed
rd

++ +@H +B°

Jamea absorbed JEM
_— - . E - T - 7 =
James absorbed JEE 1w 1 L) x
The only established cause of zoning in anti=Fh sera is
incomplete antibody s¢ I feel certain that Moore 30, H. L4
Uneguivoecal demonstration of this is
proving rather troublesome, but thlis lookes like it, although

not knock down like James.

Sera Cells:~- Beryl

e

e 4bs

8. 4). absorbed x Beryl eq.vol.

g, i)Yy absorbed x Beryl x Beryl ﬁ‘}
Curicusly enough the two absorptions seem to have improved
the speclial M, antlbody as these titrations ¢ Bills cells

(O By K, b M;~) suggest. i s

+ # u - =
+¥ #

L] __;U'i '..li ll|.-|'|.

o 30. 8. 4. X Beryl

-

X E i
= B 1 i
30, 8: bl X Beryl x Beryl % * (1)

Thies will need investigating . Beryl certainly haen't
recognisghle M, antigen, the stimulating effect her cells
have on the ¥ antibody may belong to the order of phenomens

1 £

found in the original 8t serum, and which I attributed to
the change of pH resulting from contact of serum and cells.

(Briefly, stored St was failing to react with the single




dose ¢ and with some double dosers. Absorption with
negative or sheep celle reetored the activity, 8o did
bubbling CO; through the serum). The stars indicate
peculiar appearance noticed.time after time although I

I have mentioned it before ln theee reporis. The

given by 0 I, R, poaitives with M, serum are

goolones but there are very many unagglutinsted cells.
This is sometimes very striking indeed and when very struck
I indicate it with a star. The M, antibody does not glve
this appearance wlth O Ry Ry M; poeitives.

The direct demonstration of has hgd some success
using Cheadle (5t) serum.

fiiener's technioue My technigue

ALy

(Suspected serum + test cells, wall Test cells + suspected
add test serum) serum, removecdlls and add

Cheadle seruan to them test serum.
gdded done three
times

i 2% Beryl coated M 30. 8. 4L

24 Beryl + eg.vol.M 30.8.L44

s

L'd
2% Beryl + eq.vol.inert serum t #f 2% Beryl' uncoated

LLE

Do the K, & My antigens ogecur on cells other than

4

I thovght it did not, or at least could not be
demonstrated but was shsaken by this:-

:-:' G’I.E _Jr-'q. (= .'.|..i{.r

{ Beryl — =
OB : , ¥ ;
]._ Elliott + + # # & &
Elliott showed the speclal type of agglutination just

described as being peculiar to the M, antibody-antigen reactlon.

Bo Miss Elliott differed qualitatively from Beryl, she also
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differed quantitatively. (Serologically spesking).
Mnd later (on 25,1.45)

Iy
.

.I,._‘ i
+ +4 1 {Blair is doubtful R 'i\"

J
e |ur BR'r % Wiener's

e —

e '\.\-"--'l'-.'-iif.'.rlli'i.,..'-L:tl.".‘

.,

R Rl

HPH who I suspected for other

reasons to be R, R' and Blair who may be R'r are both M +7

A person R'R'" (= = = +) was negative with M, however. More
titrations and fewer words are obviously heeded. Reviewing
as a result the tests with M, on people not Ry R, , I now see
that there is no adequate evidence that they cannot be M,
poeitive and I am sorry I have misled over this, The
supposed similarity in nature between M; and M, antibody
thus goes overbosrd too, for this was their common and

peculiar feature.

evidence that people not By Ry could not be M+

had & much better foundation for I could fairly easily
Pano Ve }-’ from M; (there isn't much Y »
absorbed by Bowd (rr) is practically v

4

: wd 1 | Ty e
negative with these 0 ' —

end on each separate occssion it has reacted well with
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N 4 4 & & 5= —e = - 4
s 'l_'l_'[i;l,‘!);-._!-;':l G 18 DOBLL1YVE W SO
43 k

This is obvicusly highly significant,

ollowing contradicts this. The following protocol

M, .

fomsber e}

mean thet cells other than R, B, can be
T, S - I s} = e Tl
M, X Bowd (rr) X Bowd

I

unabsorbed

¥
Barlow * o W

Mother 28ills +
W
Arother 8ilis f T # W

will have to do more people with kK, X Howd (rr)

Conclusion.
More people.of &1l genotypes must be titrated ¢

unabeorbed, I may have been going astray

wr

the familiar }-w:m present.




e
Lfaks SLALCU,

nabsorbed with

Absorbed with A&B

nabsorbed

Absorted with




Absorbed

Absorbed

Inabaorbead

Absorbed Ry only with ALR

thaorbhed RBa+4 S5C with ASB

only 1T Adfb

Absorbed Ra+ 8C with ASB







11, 1945.

o 1

When a woman has anti-Fh and has had a still

what happens to the ensulng pregnancies.”

Buch mothers Miac. I.G3.H. Wormal

P
e L= e

b

%

L6
disd recov.

7

— T,

29

Born dead Born Alive

birth

J 2 of these rr
| 2 not tested

= -—”/*«c"». 5

a week Surviving

850

Dead in
or

101 14

Some or many of these women mey have had thelr serum
gent for examinstion becasuse they had & long 1idt of
dl8a8TEers.

Of the ?‘I.G.}.’. who recovered & were transfused.
Of the 29 who died one may possibly have been transfused.
(This was Tong and I think Stanbury said the physician
prevented the transfusion until the child was moribund).

(c-//& Z;:? A}é’a{g{f £ ety M‘%ﬁimﬂ%w—czj
Hee e

7
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or using such very
emall wvolumes, wWhicl ith a lot ' practice ¢an be managed
easily. Co0me ol The SEera were used undiluted, Some were
used half strengtl aving been diluted with an egqual wvolume
suspenseions were sbout 1% packed cells
The mixtures of sera and cells were sllowed to
an hour Oor more ]- 7 - Thatopy at I"c .
i 1OLLE A more 41I1 ail 1Ncuoacor = N |
of the deposit of cells was then
.-T_1
with a small mpasteur
not obvious the naked
observat

4 = o
LIl

serum, for which
1 & Sp iy

f a = .
(Anti=-Rn
Two sera of thi type, Tfrom Eh

haemol} ies, were used in nearly all

i & - - - K .‘n"ﬁ'm,_~ . . Y T -

third i fourth were used as—wall if there was any doubt
about

sera of this type that I have so far examined

have all had the "incomplete" or non-agglutinating form of A

o oo 2 = - = = 1

(Race 1944), which may conveniently be called A, Ltheze

: - - . a0 ) : a
sera are really therefore! At [ in ofithem may occasionally

15 these cells lagk C it is

reaction, but I have found
in the acid glucose clitrate mixture, of
5+6, which is used fo toring tranasfusion blood.
L aubit™ Malliforn and Yeamsg, 9 "'},l chen this reaction sometimes becomes

“inite and 12 cells might be thought to be | woaltive,

" oyy T ® =T T . o [=] 1 o T e ™ - -
juently, apparent Rh, rh cell: {C-_;'::} are

ratal -]
s L LS

- . ol
AFELUL1INALEN B

Ik -5 T e r r o I resent
LN &L % LilLE LY F % J — L I | r = | R0
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were rh rh

W S 5 . ]
MoLNSrE OL

| = Ry

one difficult blood in
it may have been Eh'rh,

EEST Ve =
"intermediate" called
the bragkets indica the weak reactlion.

blood =gk reactions with fiwve
/\ sera and 3 ion w I

] 1 & I'h aining
were clearly o pat ) e

C ipecimen
this uvmmsusal 1 yd gave similar results. T
availlable relat

"Tntermedia

the four sera. T™wo, neither
iven reactions

redcLlon

The donor's f

oo
Lrue

LI11l8 - B | - ! il UL
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orig i REC B p

dlbalilg

etiwla -1.-‘-.'&-':‘1".‘13 3 WHES
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Suspensions of red cells from 927 blood transfusion
donors have been tgsted for agglutination by sera contalning
the firet four typee of Eh antibodles shown in Table I,
that ia " & H and * The sample was selected only in that
it contained an excese of group 0 blood. Thies total doeés
not inelude the firet 154 bloods tested with the four sers,
(Race, Taylor, Cappell and McFarlaue 1944), nor does it
inelude any merberg of the first 100 families =0 teated.
(Race, Taylor, Ikin and Prior 194k, 1945 }.._; gl

The igolation of the genes .JE;:'J‘.'-'l.'...Ir:{EL r'_'-_"é'.’:lu I and the
determinstion of their reacticne with the various types of
antisera, was arrived at independently by Wi
and by .;'EI;;._'*..i:h jorkers. (Race and Tayle

HEoE,

T W

lcParlane 194L: Me€all, ROOf8 ol Toyl

S50 :
in the fortunate possession of, Berum {

detect the presence or absence of a Turther Fh antigen.
S8t serun XE also isoclated a seventh gene now called Rhg.

The part of Teble I, h*m?&—m]f%ﬂffmlu"ﬁt ef-Lthe
dasker line,. shows the interaction of genes and antibodles
known at the time when Professor Flsher proposed his theory
{Race 1944). The theory was based meinly on the antithetical
reactions of the 704 and the 80% sera with the varlous genes.
Up to that time it had been generally supposed that there
were geven alleles at one locus. Fisher, however, postulated
three closely linked loel, each with two alleles. The
alleles, six in all, each having their particular’'antibodj.

Antibody Genes,or antigens, Antihody
or- Chromosome
Coraoe
D or d

b i

or
As such an chromosome could be bullt up in eight different
waye an elghth gense, '_"EEL.I: had o bhe postulated. Alao two

more antibodies were required, , and’, bearing the same
relation to Aand+/ ss that borm by y to l . he theory was
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immediately of prectical uee as A rationalisation and aid

to memory of the rather bewildering and apparently arbitrary
reactlions of the various sera. Sevaral of the predietiona
have heen realized; so that there ls now strong supporting
evidence for the scheme. The theory demanded that Z'hz should
be( + and it was later shown to be so (Murray, Race and
Taylor 1944),; by a fortunate segregation in the family of

the second Rh, person I had found. The reaction with

of the Rh, in this persons blood had previously been obscured
by the presence of Rhy; in the genotype. That Fhg was found
to be/ + did not give any supporting evidence, for had it
boen |\ = it would have fitted '.-?hy,. jourant (1945) has found
a serum which is undoubtedly Y, it gives approximately the
exXpectied irequency ol poslitives 1n a random sample of blooda
and it reacts with Rh,, Rh,, rh, Rh" and Rh' in the way
pradicted foxr %, ‘.1'1']51"!;*3_:, good reason o think thet 1.'.:]?1.!1'.;3
anti-Hr semm (Waller and Levine 1S4L) 1ie the rx'.i;'jin:_r :

(Race= Cappell and MeParlane 1545). Rhy remains to be

o+

1T]
found. The predicted reasctions are shown outside the

=

enclosure in Teble I, thoase in brackets have yet to bhe
verified.
.

The reactions given by 927 bloods.

The resulte of testing this number of bloods with
sara of the four types are given in Table II. Although
nelther serum was used in the inveatigrtion, the Table
ineludes the reactions of both/ and 7, and the distinections
they make; some confirmed and some still theoreticeal. The
ganotypes involving the hypothetical I';]ly gene are also
included although thelr existence has not yet been demonstrated.

The gene frequencies.

From the distribution observed in the four reacting

groupa and, estimate can be made of the freguencies of each

A L
j-_p-:-l.f.fl. e Y

The gene freguency of rh has been taken as the sguare

-'_"' L I,
ECILBetr~ fiut ;",:-.:-y.-fq-.,:.:'._ :_-",,:-

root of the frecuency of = = = + bloods, this is 0*3504).
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The group + conelste only of Rh'rh, so the

frequency of Eh' can be ta ag Q+*006F or 00085,
The group — = + + cinslstes almoat entirely of REh"rh

8o the fregueney of Eh" c¢an be taken

i N

o gyl oy s e o . F g i
+ consleve almost entirely of Rhgrh

Rh, can be tgken as 0°02.8 or O0*0323.
S———TT). )
S0 ® 0l

- = gonsists of Rh, Rhy, and Rh, Rh' so
= 0*1974 and Rhy = 0+*435%9,

The group + + + - consiste almost entirely of Rh, Rhz
so the freguency of Rhg c¢an be taken as 0°+0011 or 0+0013.

By difference REh, = 0+12085, These frequencies are
sunmarised in Table III.

From these gene frequenciea have been calculated the
expected freguencies of the 286 genotypes which must exist,
{provided none of them are lethali. These are given on
the right of Table 1I. For example, the expected freguency
of the genotype Rh,Rh, eguals the sguare of the frequency
of the gene Rh,. The sxpected freguency of the genotype
Rh, Rh, equale twice the gene frequency of Rh, multiplied by
the gene regquency of dh,.

In some compartments the expected frequencies give a
good check on those observeds For axample the gene fregquency
of rh 1a ealculated from the = + and that of Rh,
from the + + = - group. The expeacted frecuency of the
genotype Fhyrh 18 2 x 0+3844 x 0+4359 O+ B3¢ To this is
added the 'c:;-:_r.:f:::tcl;l freguency of the two rarer membera of this

roup, Rh,Rh' and Bh, Rh,, and the total is 0-3636. That la

367 of ell bloods are expected to belong to this group and

357 were found to do so.
Technique.

The tests were made in tubes 7 mm in diameter and 5 cma
LonEe A volume of agbhout 1,-"1}:1(." ¢, s of the red celli
an egual volume of Beri. The

it

guspension was added to
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volumes were megsured with a small pasteur piyhﬁbte.

Economy of aerum woes the only reason for using such very

emall volumes, which with a lot of practice ean be managed

easlly. Some of the sera were used undiluted, some were

used half strength, having been diluted with an equal volume

of saline. The cell suspensions were about 1% packed cells

in saline. The mixtures of sera and cells were allowed to

settle for an hour or more in an ineubator at 37°0C. The

greater part of the deposit of cells was then carefully

transferred to g slide; with = amall j=steur pipkptte. If

agglutination on the slide was not obvious to the naked eye
examined miercscopically. Bome further observatlions

on the tests will be made under the heading of the appropriate

perum, for which Pisher's notation is used followed by that

£ b e
of Wiener {Pﬂdﬁﬁii.

I sera, (Anti-Rh'),

Two sers of this type; from Rh negative mothers of
haemolytic babies, '..'Et::lu:e(i in nearly all the tests A
third and fourth were,used ss—weld if there was any doubt
about the result.

The ten sera of thls type that I have =o far examined
have all had the "incomplete" or non-agglutinating form of A
{Ru::& 12L4), which may conveni: e called AY. Thes&
sers are really therefore/ Al Certoin of them may occcasionally
aggiutinate Rh, cells weakly; as these cells lask C it is
probablg that such sﬁ:ﬂii:ﬁ:::ﬂ a sivliminsl amount Df-\sﬂﬂ
welds are perhaps in feot TAA . The technigue used by—me
seldom shawe thie &\ reaction, but I have found that if Rh,
callp are suspended in the acid glucose citrate mixture, of
[Fi. about 5+6, which is used for storing transfusion blood
(~ouhil Melior avd ‘f-mj1 '9%3), then this reaction sometimes becomes

definite and the cells might be thought to be ! poasitiwve,
Fn
1]

Very infrequently, apparent Rh, rh cells (CDe) are

woGe /s

agglutinated strongly by one or two | sera |

One blood behaving in this way was noticed ir




excluded as the cause
was gliven by only two cut
unable, with A!, to block

which remsain a8 puzzle.

/A sera. (Anti-Rh, ).

Moat of the specimens were tcated with two sera of
this type. The donore of the sera were rh rh mothers of
haemolytic babies, There was only one diff'icult bleod in
the 927, it was scored as Rh, rh but it may have been Rh'rh,

or perhaps more probebly Wiener's "intermediamte" called

f ; " i . ;
Elt?‘._,}, the braekets indicating the weak resction.

(Wiener 194 ). This blood gave weak resctione with five
/A sera and s nefative reaction with one. The remaining
026 were ¢learly negative or positive. A second specimen
of this unmsusl blood gave slmilgr results. The blood

of available relatives of the donor threw no light on the
nrobl emn, "Intermediates" are said t }JE‘ relatively common
anonget Americen negroes (Wi L"‘lll_-'i}:_?.'l.ﬁ.:..ll-;,. but they are clearly
very rare in the English population.

I have tested in all sbout two thousand bleods with
the four aers, Two, neither in the series now reported,
have given the:reactions of Rh'Rh', that i + = = = As
Rh'Eh' 1s only to be expected once in gbout 10,000 bloods,
this finding is a little disturbing. one of the Rh'Rh'
perpons has been tested on four separate occasiona, on
the last of which a weak reaction was given with a very
powerful & serum. The donor's fauily was not accesible,
but it seems possible that the true gentoype may have been
h' =-:hEUf}-

H sera. (Anti-Eh").
™o Bera of this type were used. gne of them, the
2 eaf /TE3 c
original serum J, (Race,—Taylor, Hoorman-enc—weddl, was
from an Rh, rh mother of & haemolytic baby. hie was &
pure H serum. It was used only in the first 400 tests,
The other very powerful H serum wae used in all the t-.::t::-*;




it wae from gn FEh negative mother of & haemolytic baby.
The latter serum was originally 44 4 and econtained and

wells 4 pare all removed by three absorptiona

2 1=]

The resulting absorbed serum,

powerful and has hean used

probably ilutio

ployed, all Trom
iearly all

f these three sera.

F =
BEUm (| Kadc

AL B LY

U 1 s
Lighs: ECA LRl

many bloode representing A single
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abgorbing the seraom with oells
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Pathological Society of Great WBritain and Frelano

AGENDA

PRIVATE BUSINESS

PUBLIC BUSINESS

A, C. Lendrum, “Pulmonary ferrogidercsis of hemic origin. "'
R. A, Willis, “Intra-pericardial teratoma in @ child.®’
L. Dmochowski and “Experiments in the treatment of transplantable tumours with

K. ]. Ludford. Stilbeestrol. ™

A, M. Barrett and s ignant pulmonary hypertension.'’
L. B. Cole.
. Doniach. “Combined anterior pitwitary necrosis and bilateral symme
cortical necrogiz of dneys, following concealed accidental
|

£ g
LAEL LR RLE g g L ECE LA

. Elkeles and “Alitral stenosis associated with II:I.'w:'I!!.il_\.".':l:n.l._'\- ossification In
L. E. Glynn. =
. M. Pryce. “Dating of lower accessory lung.™
- D. Passey. “Addizon’s Ansemia and gastri
A. D, Telford Govan. “0bservations on acidosis due W
« A M. Cage, “Toxic effects of -
D.IxT.) in mi:
. W, Gledhill. “*Some properties o
rhusiopathise. ™
i. P. Abraham and “Effect of the hyds
E. 5. Duthie. activity of pen
substances.""
. F. Cappell and “Histolorical sections from sternal puncture opsy.'

G. Harvey-Smith.




PUBLIC BUSINESS— (continucd). SECRETARIES’ NOTICE

A. W, Badene<h and *Partis bt s 2 - . NOMINATION OF CANDIDATES FOR ELECTION,
E. M, Darmady. 1 !

DEMONSTRATIONS

A, ). Rhodes, A ease of malignant granuloma of the 1
5. W. G. Hargrove ana CHANGE OF ADDRESS,

. R. Race.

t and
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Seventh International

Genetical Congress
1939

Programme

LONDON - - August 15-17
CAMBRIDGE - 3 August 18 - 20

EDINBURGH - - August 22 - 30




President—

Bections and Sectiomal Officars.

Recorder. Secretary.
A. Gene and Chromo- H. J. MuLLER. D). G. CATCHESIDE.
some Theory.

B. Cytology. C. D. Danving- P, C. KoLLER.
TON.

C. Physiological B. EpERUSSL C. H. WaADDINGTON,
Genetics.

D. Animal Breeding in A. D, BucHANAR IMPERIAL BUREAU OF
the light of SuiTH. AwmvaL GENETICS.
Genetics.

E. Plant Breeding in K. MATHER. S. ELLERTON.
the light of
Genetics.

F. Human Genetics, G. DAHLEERG. L. S. PENROSE.

G. Genetics in relation J. 5. Huxiey. W. B. TurgriLL,
to Evolution and
Systematics.

H. Statistical Genetics. R. A. FIsHER, F. YaTES.

I. Genetical Aspects C. C. LiTTLE, A. Happow.
of Growth, Nor-
mal and Abnor-
mal.

Organising Commitiee,

The above, together with C. DiveEr, R. R. GATES,
J. B. 5, Harpawe, W. J. C. Lawrexnce, R. C. PusnerT,
E. R. 5avspERS and A. E. WaTxINs.

General Secretary—F. A. E. CrEw.

During the Congress a daily news-sheet, showing all alterations
in this programme, will be issued.

FRE-CONGRESS ACTIVITIES.

LONDON.
14th-16th August.

International Conference on Nomenclature and Termin-
> il Gen ised by the International
S Institut International de

llectuelle.

The London Reception Room of the Congress will be in

University College, Gower Streef. (Tel. No. Enston 4400).
The London Keception Committee, Convener, R. A. Fisher -
Miss wfer, has amranged the London Fune-

10,00 a.m. The ndon) Room will be opened
for regi 1 e of tickets for the
Lond ¥ ) , and for the London

S5 Lour.

Jl\.ll' [

reyeoat Street

nts. Dinner

nsport for this functi

Wednesday, 16th August.
9.00 am. HReception Koom opens for registration and issue
of tickets.
Excursions and Visits.

All day. To Whipsnade Zool *ark. ission free
by courtesy of the Zoologica ty. Coach fare, 5/6;
Lunch, 3/6. (Limited to 100.) The party will leave the
Reception Room at g.45 a.m.

All dav. To E Research Station, Kent.  Mem-
bers will be er : r Iy t by the staff,
o are, 4/6. imited to ) he party will leave

ception Room at g.45 am.

Afternoon. To Rothamsted Experimental Station, Har-
penden, Herts. Members will be entertained to tea by
the staff. Coach fare, 4/6. (Limited to 1o0.) The party
will leave the Heception Hoom at 2.15 p.m.




Wednesday— o

D. Afternoon. the Royal Horticultural Society's Gards
Wisley. Members will be entertained to
Coach fare, 4/-. (Limited to 100.) The
the Reception Room at 2.15 p.m.

Members will be welcomed at the following instituti
between the hours stated. For these visits no special transpos
has been arr: ed, but particulars of train and bus services
will be found in the Reception Room.

I11.00 am.-5.00 p.on—University College, Gower Street
Galton Laboratory and Department of Biometry.

10.00 a.m.-6.00 p.m.—Bureau of Human Heredity, 115 Gower
Street.

I11.00 aan-6.00 p.m—John Innes Horticultural Institution,
Mostyn Road, Merton Park.

Thursday, 17th Angust.
9.00 a.m.-3.00 p.m. Cor
Exeursions and Visits.
e John Inmes Horticultural Institution.
be entertained to lunch and tea by th
ire, 3/6. (Limited to 50.) The party uﬂl
eption. Room at 10.15 a.m.
To the Courtauld Genetical Laboratory,
].LI]\ Members will be ent
The party \\.1|| meet at the Courta 1| ] Lab
at 2.30 p.m. No special arrangements for transport will
Particulars of bus services will be found in the
on Room.

Afternoon. To the Nat History Museum, South
Kens . Spec iom. Members will be en-
tertain » tea by the Trustees. The party will meet
a ry Museum at 2.30 p.m. No special

- transport will be made. Particulars of

£ be found in the Reception Room,
won.  To the Roval Botanic Gardens, Kew, Surrey.
wch fare, ‘,_ - The party will leave the Reception Room

he Zoological Society's Gardens, Regent's
n free by courtesy of the f(luh_\]r. 1
ited to 100.) Tickets lm'u ]{gl.{“:[]l:u Roor ||'|
quIH;uu Lm. till 11.00 p.m. C
ments for transport will be made. lJ.uln;
services will be found in the Reception Room.

)

Thursday—contimned
Members will be welcomed at the followi stitutions
between the hours stat <|I r these visits no special transport
s been arranged, ars of train and bus services
be found in the i
I1.00 a.0m. 0 p.m. Iniversity C re, Gower Street :
Galton Laboratory and Dep 1ent of Biometry.

10.00 am.-6.00 p.m.—Bureau of Human Her «dity, 115 Gower
=ireet,
2.00 p.m.-6.00 p.m, m Innes Hor
Mostyn Road, Merton Park. Members will
tained to tea by the s f
Members will 1 ally  welc

115 to be
h in Lepi
Laboratory, University College, Gower Street,
at 5.00 p.m.

CAMBRIDGE.
Friday, 18th August.

Members taking part in the Pre-C 25 Tour, London-
Cambr l__.l'l,unl indermere-E. v motor coach,
will assemble :

Cost of tour )

‘cldlll]l.]l\l| ation, |J'|'l

will pre

Reception Committee
D. ;. Catcheside) f
Congress Recepti oo ar e W at the Botany
Schoal, Downing Str X found an In-
formation Burean : presentativ » Travel Agents.

On arrival in C: "n|nl ge about noon, the members will
proceed to their quarters. After lunch they will assemble at
the Congress Reception Room,

Excursions and Visits.
A, Afternoon. To the Plant Breeding Institute, the H
cultural Research Station, and to the Natio
i tany, wh the members will be enter-
tained to tea. The party will leave Reception Room
at 2.30 p.m.




Saturday, 180th August.

10.15 am.—To the Potat Station and t
eld Stati The party will assem

2.00 p.m.—Tour of Colleges. The party will assemble at the

ption I
D in 'y . The party
¢ ente tea by Pr Brooks.

n Committee extends a cordial

iber of the C who, th
the f the Pre-Cong
i | ers who intend

ress tour,

vitat

r4th to 1€ of Angust.

wnts will be made for those members who
s and institutions not luded in the

August (200 m

will ble & e, i eception

| Northampton-
Dired h

30 p.m.).

Lol

mble at 10.00 a.m., and will proces
irt-Preston (lune

: (4.00 p.m.)

EDINEURGH.
The journey will e
Room (T ’
the party will be

P
The ;

9.00 p.m.—Informal Reception by the Pres
mittee of the King's Buildings Common Ro
]{'\'I'L'plkm Room.

/! . -

Wednesday, 23rd Aungust.

ARY

Congress Of

5 the Congress,

0 re=




Wednesday—: v
2.15 p.m. THEME I

Gene and Chromosome Theory.
n—O. L. MoHR.

SECTIONS A AND

Zoology Lecture Theatre. Chair
J. “ Genetic Studies with Ultra-Violet
Radiation."”
Jalivary Chromosomes and their re-
ion to Genetics.'”
n, C. T Prime Variables of Meiosi
f-Res * The Me n of Point Mutatic
sovsky, N. W.
Muller, H. J. I'he Mechanism of Structural Cha
i in Chromosomes.™

\‘ilmih'!', | L A

Painter, T. 5.

2.15 p.m. THEME 2. CTION D,
Livestock Improvement.
C LiEH—Sir BERT GREIG.

logy Lecture Theatre.

McPhee, H. C. “ Recent  Attempts to Co-ordinate
Genetic Research on Farm Animals
in the U.S.A"

Bonnier, G.

Plank, G. M. van “ Genetics and Animal Breedir
der and Hirach-
feld, W. K.
Hagedoorn, A. L. * Concentration of Effort in Selection
by means of the Nucleus Plan of
Breedir arm Livestock.”

2.15 p.m. THEME 3. SECTION F.

Abnormal Human Characters.
B. 5. BUrks.

* Mat 1 Ape, Order of Birth and
Developmental Abnormalities.”
Munro, T. A. “Tests for Linkage in FPhenylke-
and Penrose, L. 5. tonuria.”

(]

Wednesday—
Lundholm, I. “Inheritance of Hypochromic
Anxmi
Nachtsheim, H. * Krampfbereitschaft und Genotypus.”
Sanders, J. * & Family with Pick's Disease.”
Ferriman, D. ** The Genetics of True Oxyeephaly and
Acrocephalosyndactyly.”
2,30 p.m. Tours.—Conducted sight-zeeing tour round the
City. Coach fare, 8/6, including admission fees. Place
departure—HReception Room. Tickets should be
obtained from the Travel Agent's Counter in the Congress
Office. Route- inces Street, Castle, Scottish National
War Memorial, 5t. Giles' Cathedral, John Enox's House,
Palace of Holyroodhouse, ete.  (Guide lecturer.)
Also, choice of several other shorter unc
round the City. Coach fares, 1/6 to 2/6.
se tours given in leaflets obtainable
avel Agent’'s Counter.
6.00 p.m. Lecture——Max HarTmaxw,
“Das Wesen und die  Stofflichen
Grundlagen der Sexualitit.”
gy Lecture Theatre. C I F. BALTZER.
Reception by the Ci g
(Map Ref. M
Dancing.
nction should
re midday on the 23rc
ble for the conveyvance of members to and from

i III)l'll.‘\-.
£ the Organising Sub-Committee in the
Committee Room.
0.15 am. THEME 1. SECTION C.
Physiological Genefics.
r Lecture Theatre, C ni—Max HARTMANN.
» Study of the Inter-
ajor Colour Factors
uinea Pig.”
ontrol of the Production
sation of Hormones.”




Thursday

Tischler, G “ Die ] somaler Ras-
i - Systematik und
1ZETIEE0, s
Huxley, J. 5. * Systematics ir ation to Genetics.”
Wettstein, F. v. cytoplasmatische Vererbung Turrill, W. B. “ Taxonomy and Cvic e -
I das Zusammenwirkungen von :
rn und Cytoplasma.”

Harland, 5. C.

9.15 am. THEME 2.
Livestock Improvement in the Tropies. 2.15 p.m. THEME 2.
T I Livestock Improvement in the Tropies—c
Geology Lex : Theatre,  Chairy Sir AR
French, M. H. i
and some Developmental
lems encountered.”
Khishin, A. F. E. “ The Present C itions of Animal
Breeding and Hu,
Stewart, J. L. *“ Livestock Impr
ern Territe
Murari, 5r T. “ Cross-Bree
Cat

Conditions.”
A Method of

2.15 p.-m. THEME 3.
Growth, Normal and Abnormal.
Zoology Lecture Theatre No. 2. Chai 1
Cramer, W id O
Hor

Krevberz, L.
Breast (

p-m. THEME 1. TTON G. Howard, A., and * Chromosome 5t
Hu s, C

Genetics in relation to Evolufion and Systematics.
3 _ Woolley,

Zoology Lecture T

Dobzhansky, Th, tl : Structure of Natural Gorer, P.




Thuorsday—cosmifa,

2.30 p.m. Tours.—If desired, vesterday's condueted tour will
be repeated. Particulars of other tours are given in
leaflets obtainable at the Travel Agent's Counter.

Entertainment for ladies by the Ladies’ Committee.
Particulars will be found on the Notice Board in the
Reception Room.

6.00 p.m. Lecture—Sir DaNIeL Harr,

“ How the Plant Breeder goes to

Zoology Lecture

i ( Sir WiLL WRIGHT SMITH,
.00 p.om. Group Meetings. g
Cytology Films. Zoology Lecture Theatre No. I.
Mouse. Zoology Lecture Theatre No. 2.
Committes 1 ng : the International Group for
Hum sredity.  Zoology Colloc n Koom.
Meetin Nant Geneticists: Convener—Q. H.
a 2 Zoology Department.
rs of the Nominating and Resolutions Com-

mittees. Genetics Department.

Friday, 25th Aungust.

g.00 a.m. Congress Office opens.
Meeting of the ( wiging Sub-Committee in the
Committes Room,

9.15 a.m. THEME 1. SECTION E.
Plant Breeding in the Light of Genetics.
Zoology Lecture Theatre. Chairman—ER. A. EMERSON.
Lindstrom, E. W. : cis of Modern Maize Breed-
ciples and Methods.™
Mangelsdorf, P, C. “ The in of Maize.”
Rasmusson, J. i I:_]l'hll'llil:ll.i'l'l Inheritance in Root
Crops.”

0.15 a.m. THEME 2. SECTION F.
Mental Inheritance in Man.

¢ Theatre. Ch I£. FISCHER.

“ Normal Intelligence 1 Inheritance,™

10

“Die Erblichkeit der Geisteskrank-
heiten.”
* Inheritance o ntal Deficiency."
Dahlberg, G. ** Rare Peychol Defects from the
Point of w of the Population.”

9.15 a.m. THEME 3. SECTION D.
Artificial Insemination.

'-;l"ll\'!-;.:}' Lecture Theatre, Char E. P. CATHCART.

Bonadonna, T. " Ri ] Fecondazione Arti-

ale in Italia.”

Phillips, E. W * Long-range Transportation of Ram
Schott, C. E. T. Semer 'se in Artificial In-
Terrill,

Gildow, E

Teodoreanu, N. ; stigations on Artificial Insemina-

ion in Sheep.”

Olbrycht, T. M.  * The Artificial In-

Anderson, J. ' Ar al Ins in Sheep and

Edw: a “ Problems of Semen Production re-
W A, lated to Artificial Insemination.”

10.00 &.1m p.am. *[1) ¥ s and Exhibits in the
g Departments.

I'he Garden : Genetics Department.

2.15 p.m. THEME 1.

Radiation Effects and the Mechanism of Structural
Change in Chromosomes.

SECTIONS A axp B.

Zoology Lecture Theatre. Chafrman—L. J. STADLER.

Catcheside, I), (G, ** The Mechanism of Radiation-induced
Chromosome Rearrangements.”

Fabergé, A. C. ' Experiment on Chromosome




Friday- o

Marshak, A.

Camara, A.

Sidky, A. R.

z.15 pm. S
Farms. Tn
Reception R
part in this
before 12 o'c

2.15 1. THEME 2.

“ Chromosome Structure in M
Mitosis with R
Mechanism of Cros v

5 and

to  the

er.

“The Effect of X ion on the

Chromaosomes o

barascen

“ Translocation betwe wrm  and

romosomes as v
akage precedes Union.
tional Excursion to
| be provided. Place
Il those members wi
ease notify the Congre
: Gare 2

Fare z

SECTIONS E.

Varietal Trials and Selective Improvement.
Geology Lecture Theatre. Ch n—I. W, Lixi

Yates, IV,
Rasmuss
Goulden, C.
Ia

Austin, L.
Hoblyn, T
Hutchinson

and Pan

Mather, K.

r.m. THEME 3.

23 Office

AnD H.

xperimental Desi

on in Plant Sele

ar Beet Breed

the ~
torial

Fruit

to Plant
nee of

SECTION F.

Feeblemindedness.
ineering Lecture Theatre.

Murphy, D. P

Chairman

* Reproductive

Parents of Cong
Children."

Friday —on

Brugger, - *“ The Genetic Uniformity of Mental
Deficiency without Marked Physical

1 into the Mental

Parents and Sibs of

lly Defective Persons.”

1. THEME 4. SECTION G.
Hybridization.

Lecture Theatre No. 2.
7 A. L. HAGEDOORN.
Hybrids in Different

between  different
Races of Lepidoptera
ent Chromosome Num-

nterspecific Grass rids.”
“ Analyse hior » (' une wrida
tion mters fique e les
Gryllides.™
Members
{:I'IIII'!? i

Incroci Interspecifici nei Fagiani.'i
“ Alcune rvazioni sull’ Ibrid
: +i Mammiferi.”

SECTION L.
Growth, Normal and Abnormal.
v Lecture Theatr
Ch ) OBROVOLSKATA-ZAVADSKALA,
An Analysis of Tumors in Monozy-
s and Dizygous Twins.”

rsentumor  und  Zwillings-

“ Die Erbpathe 2 Geschwillste
des  Zentralnervensystems  und
seiner Hiillen.'

15




Friday —contiimed

Schweitzer, M. ID

C ial
heritance of
Mice and

(xorer, AL  Trans tation a 1 I rentia-

45 p-m. THEME 6.
Cytoplasmic Heredity.
Chemistry Lecture The: I.
Chairman—Fr. v. Wi
P. ** Plasmavererbung und Entwicklungs-
phiysiol
* Genotypical Predeterm
“ Die ing der Plasti
Ablauf der Meiosis.™

admission
Reception Room.
6.00 p.m. Lecture. C. W. MEeT:
= _H'p.
-
M
ar

Zoology Lecture Theatre,

0.00 p.m. Reception by His M tv's Government
Rooms of the Royal Scottish Academy. Ewvening
refreshments.
ined from the
the z5th An
available for the conveyvance of members to and from
the hostels. 1

Saturday, 26th August.
9.00 a.m.Congress Office opens.
Meeting of the Organising Sub-Committ
Committee Room.

14

Saturday—condfnmwed

9.15 a.m. THEME 1. SECTIONS A AxD B.

Radiation Eifects and the Mechanism of Struoctural
Change in Chromosomes—coniing

Zoology Lecture Theatre.  Chairman—L. ]. STADLER.
Jones, D. F. * Segmental Exchange in Somatic Cells
of Maize.”

Whiting, A. R. * Susceptibility to X-rays of Meiotic
Stages in Eggs of Habrobracon.’

Hertwig, P. " Erbiinderungen bei Midusen mnach
Riéntgenbestrahlung von Minnchen
oder Weibchen.”

Bauer, H. * Réntgeninduktion von Chromosomen-
mutationen bei Drosophila.”

g.15 a.m. THEME 2. Sex. SECTION C.
Geology Lecture Theatre.  Chairman—H. de WINIWARTER.

Whiting, P. W. * The (.':.'Lu,:e-m-lim of Sex-Determina-
tion.™

* The Nature of the Intermediacy of
Adult Intermediate-winged Aphids
and its Bearing on the Manner of
their Production.”

Vandel, A. “ Génétique de la E.w'quu:ﬂiu'- chez les
Isopodes terrestres.

Montalenti, G. icherche quantitative sull’azione
reni della striature (barring)
penne maschili e femminili de

polli Barred Plymouth Rocks.”

Dantchakoff, V. “0On the I_-\;:Ll-m'in;a' of the Genetic
Determination of Sex in  the
Higher Vertebrates.

13




Saturday—consinmed
9.15 a.m. THEME 3. SECTIONS D axp
Statistics and Animal Experimentation.
Genetics Lecture Theatre. Chairman—]. F. ToCcHER.

Yates, F. “ Statistical Aspects of Animal Ex-

Berge, S. Number of Offspring ired in
Genetical Experi
breeding Animals.”

Lush, J. L. “ Methods of Measuring Herit-
ability of Individual TENCEs
among Farm Animals.”

9.15 a.m. THEME 4,
Disease and Vigour.
Chemistry Lecture Theatre No, 1.
Singleton, W. R. * Hybrid ¥
Utili

SECTION E.

). F. Joxes
and its

Jenkins, M. T.

Salaman, R. N.

Miiller, K. O.

-
yse der Phytoph-
enz der fel.*
sistance in Cr
i of In

mia [acluce).

Crepin, C.,
tarret and
Chevalier,

9.15 a.m. THEME 5.
Blood Groups.

Saturday—coisiiied

Gates, R. R.

Hyman, H. 5.

Turpin, R., Piton,
J., and Carat-
zali, A.

Finney, D. J.

9.15 am. THEME 8.

“ Blood Groups and Race.”

“ On Blood Groups.”

* Recherche sur les corrélations Leuco-
cytaires des Jumeaux.”

een Blood Groups and
s

¢

SECTION G.

Comparative Genetics and Evolution.

Chemistry Lecture Theatre No. 2.  Che

Ernst, A.

Cross, J. C.
Boyden, A. A,
Eyster, W. H.

9.15 a.m. THEME 7.
Growth,
:(rm]n;_:_\'

Strong,

Dobrovols
Zay

Curtis

H. FEDERLEY.

“ Heterostylie als Problem der Evolu-
tion."”

“ On the Cytology of some Mammals.”

“ Genetics and Animal Relationship.”

" Genetic Study in the genus Taj

SECTION L.
Normal and Abnormal.
e No
frman—J. P. LocKHART-MUMMERY.

“Cancer of the ) mary Gland in

Mice. Is it a G Congenital,
or Al ¥ :




Saturday—con/inued

10.00 a.m.-06.00 pan. Demonstrations and Exhibits in the
Zoology and Engincering Departments.
The Garden ;: Genetics Department.

2.15 p.m. THEME 1. SECTIONS A axp B.

Struetural Changes and Position Elifect in Free and
Chromocentral Regions.

Zoology Lecture Theatre. Chairman—H. BAUER..

Demerec, M. " The Nature of Changes in the Notch-
White Region of the X-chromosome
of Drosophila melanogaster.”

Sutton, E. * The Structure of Euchromatic and
Heterochromatic Translocations in
the v Gland Chromosomes of
Drosophila melanogaster.’”

Kaufmann, B. P. * Distribution of induced Breaks along
the X-chromosome of Drosophila
melanogaster.””

2.15 p.m. THEME 2. SECTION C.
Sex—coniinued.
Geology Lecture Theatre. Chairman—M. CAULLERY.
QOuintanilha, A.  “Genetical Work on Basidiomycetes.”

Peklo, J. " Relative Sexualityin Fomes pinicola.'

Singh, B. N. * Certain Aspects of the Physiology of

Sex in Higher Plants.”

Gottschewski, G.  * Das Geschlechtverhiiltniss in Bastard
l{r{-nznngc-n von D. Ppseudo-obscura.t

Whiting, P, W. * Sex Determination in Habrobracon, '

i8

Satarday—cowsinued
2.15 p.m. THEME 3. SECTION D.
Inbreeding, Lethals and Defects.
Genetics Lecture Theatre. Chairman—]. HaAMMOND,

Eaton, 0. N. ** The Effect of Crossing Inbred Lines
of Guinea Pigs upon the Charac-
teristics of the Hybrids,”

Herre, W. “ Alteration in the SE){' es Formation
of Domestic Animals and the Ap-
plicability of the Preventive Pro-

i ion in the Study of
Inheritance.”

Prawochenski, “* New Lethal Genes in the Horse."

Johansson, I. * Variations in the Manifestation of
Lethal Characters in the Swedish
Breeds of Cattle,”

Addington, L. H., * An Inherited Double Teat in Milk

and Cunningham,  Goats.”
0.C

2.15 p.m. THEME 4. SECTION E.
Principles of Plant Breeding.
Chemistry Lecture Theatre No. 1.
Chairman—E. TSCHERMAK VON SEYSENEGG.
Akerman, A, * Spring Wheat Breeding in Sweden.”
Frankel, O. H. *“ Some Reflections on Breeding Wheat
for Baking Quality.”
Philp, J. “On Wheat Breeding and Genetics.”
Love, . M. “The Role of Cytology in Hexaploid
Wheat Im]m:w-uu:ut."
Briggs, F. N. “ The Use of the Back-cross in Plant
Breeding.”
Hutchinson, J. B., " Application of ietics to  Plant
and Panse, V. G. Breeding, 1. The Genetic Inter-
pretation of Plant Breeding Prob-
lems."

White, O, E. & speci iability and Plant




Saturday—con/inmed
2.15 p.m. THEME 5. SECTIONS F. and H
Statistical Methods in Human Genefies.
ingineering Lecture Theatre.  Chairman—SEWALL WRIGHT.
sher, K. A. “ The Detection and Measurement of
Linkage in Man.”

Haldane, J. B. 5. “ New Data on Partial Sex-Linkage.”
Gini, C. “ L'Importanza Rel dei Fattori

'!’.|.|t\L|] e '|'|,(|]'|, Ereditari Ill'l LlL‘tL'!"
iita di una

Dahlberg, G 4 of Dominance 1 Reces-
n Polymeric Inheritance.”

Penrose, L. S Testing for Linkage in Human
Sib Data."”

Hogben, L. T. i Models for Statisti
f Ilum:m Genetics.”

2.15 p.m. THEME 8. SECTION G.
Comparative Genetics and Evolution—continued.
Chemistry Lecture Theatre No. 2. Chairman—A. GHIGL

Ibsen, H. L., and ** Pigme t'|15.-:\1| i|‘. Relation to Colour
2 t Mammals.’

ol B " Héréditdé et |'.\'--]|:l1fl|=. chez les
J‘J mtes,”

of Dominance in Canine

Colour Genetics.”
Mensinkai, S. W. Evolution in the genns Allium."”

2.15 pm. THEME 7

Growth, Normal and Abnormal.
Zoology Lecture Theatre No. 2.
Chairman—I.. KREYBERG.
Ford, E. B. “ The Genetics of Growth and Dif:
ferentiation.”

20

Saturday—comiinmed
Emst, A. " Vererbus cher Merkmale
durch labile Gene

‘ Somatic Mutation as a Caunse of
Tumours."

*“ Can Somatic Cell Mutations explain
the Properties of Malignant Cells ?

Cl wan, A, M.  Evidence for Genetic Determination
of Site and Tumour Type Incidence
m Mice.”

: m. Tour. Short vnoon tour to the Forth Bridge
and Roslin. Place of departure: Reception Room.
Coach fare, 2/6. Particulars of the tour may be obtained

at the Travel Agent’s Counter.
4.30 1 -tainment for ladies by the Ladies’ Committee.
i o Scottish Zool il Park, Corstorphine (Map
Ref. G6). Place of (1(‘,‘.i|'t1|l" : Reception Room.

6.00 |- m. Lecture. O. Vi
«Variation im Lichte Iu|11~t‘ sgher l\l.mhm iten.’
Zool Lecture Theatre. i R. J. A. BERRY.

8.30 p.m. Group Meetings. CHEMISTRY DEPARTMENT.
g ine Group. Round-table discussion to be
ned by
Induction of Polyploids and
their Genetic &
1 Meeting of the International Group for Research in
man He y. Chemistry Lecture Theatre No. 1,

Sunday, 2¥th August.

All day tour by rail to Stirling, € Callander, Balquhidder,
.l\k"f"1rll]ll" , Comrie, 3 ag I)unhl ane,
Fare, 11f-, including lu
2 Arrive |
about 6.00 pm. Tickets for this tour
from the Travel Agent's Counter not later than Thursday
mid-day.

21




Sanday—enfinned

9.00 p.m. Informal gathering in the Reception Room. Music.
Light Refreshments.

Discussion on Teaching Methods: (a) the st
students of Genetics (opened by C,
the use of models in the teaching of

1 netics (opened by J. S. Huxley). Genet
Theatre.

Monday, 28th August.
.00 a.m. Congress Office opens.

Meeting of the Organizing Sub-Committee in the
Committee Room.

9.15 a.m. THEME 1, " SECTIONS A AxD B.

Struetural Changes and Position Effect in
Free and Chromocentral Regions—confi [

Zoologv Lecture Theatre, Chairman—H. B

Oliver, C. P. “ The Relationship between Chromo-
somal Disarrangements and a Mor-
phological Vamant in Drosophils

salasenoaciar '
MeranoFasier.

Schultz, J. “ The Function of Heterochror

9.15 a.m. THEME 2. SECTION C.
Embryological Mechanisms,
Geology Lecture Theatre.  Chairman—]. NEEDH

Landauer, W. *“ Teratological Correlations and the
Mechanism of Gene Expression.”

Russell, W. L. iysiological Genetics of Guinea Pig

Monday—continwed
Bonnevie, K. * The Manifestation of Hydrocephalus
in Mice.™
Hadorn, E., and * Zur Entwicklungsphysiologie
Ris, H. Letalmutante von Dhvosophila mel-

ip of Genetic and Nutri-
tors in the Production of
1tal Anomalies.”
Steinberg, A. GG. " The Growth Curves of Bar and Wild
Type Ewe Discs of Drosophils

g.15 a.m. THEME 3 SECTION
Inheritance of Milk Yield.
Genetice Lecture Theatre. Chafrman—Lord RowaLLax.
* Die Bestimmung von Leistungswert,
Erbwert, Erbanlagen und Erb-
quanten bei der Milchleistung.”
Lortscher, H. * Causes of Variations of Yearly Herd
Averages i
Csukds, Z. de '} B

Ward, A. and *° Evaluation Dairy Sires in
Camphe [ land.”

Marchlew of S 1 m Milk

d Inheritance in Cattle.

¢.15 a.m. THEME 4. SECTION E.
Cereals.
Chemistry Lecture Theatre No. 1.
Chatrman—N,. H, NiLssoN-EHLE.
Hunter, H. “ Cereal Breeding.
Robertson, D. W. “ Studies of Barley Genetics in
Colorado.”

Jones, E. T. “ A Comparison of the Segre won of
Wild ». Cultivated Base in the
Grain of Diploid, Tetraploid
Hexaploid Species of Oats.
25




Monday—rconfinned
som, W. : Cytology of cert l-’llploill and
Tetraploid Azena Hybrids."
Tavear, A. “ Vererbn wt von zwed, drei, vier

lescu, W ““ The Genetics of Wheat."

m. THEME 3. SECTION F.
Selection in Human Populations.
ering Lecture Theatre, Chatrman—C.
* Natur. rction i
** Differential Fertil
“ An Interpretation of Differential
Birth Rate Statistics.”

" Conside mi a eui Danmo Luogo i
Caratteri Concatenati a Seguito
dell’ Intercambio,

Bemerkungen zur Gen-Analyse beim
Menschen

1. THEME 6. SECTION G.
Micro-evolution.
istry Lecture Theatre No. 2. Chairman—G. TISCHLER.
. H. H. “The Influence of Temperature in
Evolutiol shown by Studies of
Mutation in Drosophila.™
qquency of Lethal Muta-
tions in a Wild Population of
Drozophila.”
* The Limit between Phase
point ¢ w.

“ The Inheritance of Some Char

is of Flower Parts in
5 of Iris.”

Monday—.: e imuad

10.00 a.m.—6.00 p.m. Demonstrations and IExhibits in the
Zoology and Engineering Departments.
The Garden : Genetics Department.,

15 p.on. THEME 1.
Meiosis-segregation and Crossing-over,
gy Lecture Theatre. =
Chatrman—TH. DOBZHANSKY.

iite, M. J. D. ; Ev i and the
iosis in Praying

mg-over in the Sex-chromo-
somes of Mammals.”
* Abnormal Meiosis in Fis
““The Pairing Coefficient."
15, 0. L., and ‘ Chromatid and Chiasma Interference
Jewcombe, H. B.  in rreene erecinn L.

2.15 p.m. THEME 2. SECTION C.

Embryological Mechanisms—cos
Geology Lecture Theatre. mai—K. BONNEVIE.
Idington, C. H. ™ The Mechani f - Genetic Con-
trol of Development.'”

“ The Developmental
of N¢ Defici

chromosome of Diyos

“ Interaction between the Auntosomes
of D, mela sfer as Measured by
Viability and Rate of Development.”

5. C., and * Determination of Hair Pigments.”
Henderson, J. M.

[Ed ) ‘he Effects of High Temperatures on
. R, and t elopment of Heterozygous
H. H. ! ves of Drosophila melano-




Monday—oniinwed

2.15 p.m. THEME 3. SECTION D.
Cattle and Sheep.

Genetics Lecture Theatre.  Chairman—R, G, War

Pontecorvo, G. " Problems in connection with Selection
of Beef and Draft Cattle.”

Jomes, 1. C. “ Red, Roan and White Coat Colour
in Shorthern Cattle.”

Dry, F, W. " Kemp in the New Zealand Romney."

2.15 p.n. THEME 3a. Poultry. SECTION
Zoology Lecture Theatre No. 2.  Chairman—0C. Bone

Lauprecht, E. “ ¥ersuch zur Ve
wichtes bei Hil

Ghigi, A,
Greenwood, A, W, “ A Study in Fecundity in the Domestic
Fowl.”

Hays, F. A. “ Inheritance of Comb Type and
Lobe Color in Rhode Island Reds.

Hutt, F. B. “The Association of Physiological
Traits with Breed Charact i
in the Fowl.”

Proportional Body Shape
in the Domestic Fowl.”

Landauer, W. “ The Role of Unspecif|
tardation in the Expression of In-
herited Traits (Creeper Fowl, etc.).”

2.15 pm. SECTION E. Visit to the Scottish Plant Breeding
Station, Corstorphine (Tea) and to Seed Testing Station,
East Craigs, Corstorphine.  (Limited to 50.) Group dis-
cussions, Chemistry Lecture Theatres Nos. 3 and 4.

5

SECTION F.
Twinning.
1eering Lecture Theatre,
Chairman—O. v. VERSCHUER.
Slater, E. * Inheritance of Twinning."
Jenkins, R. L., “ Rigorous Analysis of the Interrela-
and Gwin, J. tions of the Frequencies of Plural
Births."
Malan, M. “ Zwillingsuntersuchungen  iiber die
Orientierungsfihigheit.”
hy, D. P. “ The Outcome 5 Pregnancies in
Women subjected to Pelvic Radium
or Roentgen Irradiation.”

2.15 p.m. THEME & SECTION G.
Micro-evolution.
Chemistry Lecture Theatre No. 2. Chafrman—DM. CHRISTOFF,
pkin, 5. R.  * The Measurement of Divergence.”
2 mbergue, “ Ra alliques et euphalliques de
M. de ] s contorlies, recherches sur le
génotypique  de

Cleland, R. E. " Analysis of Wild American Races of
Oenothera (Onagra).”

Gates, R. K. *“The Geographical 1([‘]:[1i.n1:‘.hi;>' an
Evolution of the sub-genus Onag

Banta, A. M. * Genetics and Ewvolution of Clado-
cera.”

2.15-4.I5 p.m. Demonstration on Blood Grouping, Taste
T abe G T R and Colleagues, Zoology

2.30 pam. Tour. Afternoon tour to the Pentland Hills,
-(\.‘J;T]h[h{, Peebles, Immerleithen, Glentrees, Newbattle
Abbey, Coach fare, 7/6 (including tea). Place

if departure : Reception Room,




Monday—: vecd

4.-30 p.m.=6.30 p.m.

SECTIONS

A. and B.

Tuesday

condram

Fiza, 5. de T.

1 Spindle Att

“Two Nor
he N Chromosi

ian Scorpion.’

the B
Ludwig, W

Session on Protein and Virus Studies in Relation
Problem of the Gene,

hiasmabildung

“ Bemerkungen zur

Engineering Lecture The und zur Interferenz.
ranan-
Kirisy, K. de “ Outlines of a Theory of Inter

Weinstein, A.

Astbury, W. T.

Crowfoot, I, > Func-

it Work on the rrelations of Gen

Wrinch, D. M.

Gulick, A.

Caspersson, T.

8.30 pm.-10.3
Kaunsche, G.
McKinney, H. H.
Gowen, J. W.
L'Héri

I'ei

Tuesday, 20th August.

rstalline Proteins and

ture of Biological

s Analysis of Nuclear Mater
by Tiffe ial Cent
Finely Powdered Glandul

“On the Role of the Nuclei
the Cell."”

“ Virus Genge
*“ Behaviour
Similar Sti
Monstruosité
litaire.”

g.00 a.m. Congress Office op

9.15 a.m. THEME 1.

Meiosis

Zoology Lecture Theatre,

Linc

OVEr In

]

8

9.15 a.m. THEME 2.

“ture Theatre No. 1.

Physiological Characters.

I

“ On Inconstancy

“* Genetica del Baco da S

a.m. THEME 3.

Genetics Le

ture

Small Mammals.

Theatre.

“ A Tir
Wi




Tutsday—continied
Strandskov, H. H. “ Inheritance of Internal (.)r_:;nnluu[]

Skeletal Variations in Guinea Pigs.
Vicari, E. M. " Genetics of Histological Structure of
Parathyroid Gland in Breed

sses among Dogs.”

Wilson, W. King “ ! tive Modes of Inheritance of

Steel Grey Coat Colour in Rabbits.”

m. SECTION D. All day excursion to farms and

stitutions in the West Scotland. FPlace of De-
parture : Reception Room. Fare 12/6, including Lun
Lord Rowallan will entertain the party to

g.I15 am. THEME 4,
Reproductlon and Species Hybrids.
Chemistry Lecture Theatre No. :
i i an—>Sir DANIEL HALL.
Crane, M. B., and “ Reproductive Versatility in Rubus.”
Thomas, P. T.
(Mah, L. “ Interspecific Hybrids in the Genus

Lewis, D. M. The Relationship between Polyploidy
and Fruiting Habit in the Culti-
vated Raspberry.”

* Varying Cytological Behaviour in Re-
t'i]-mn al Solanum crosses.’”

“ Karyvology and Genetics of Inter-
s]1{-t'ifi:' 1 Iybrids of Nicotiana."

Hurst, C. C. eneric Hybrids in Orchids.

a.m. THEME 5. SECTION F.
Abnormal Human Characters.
gineering Lecture Theatre.  Chairman—G. P. FRETs.
Henderson, D. K. nd Insanity." i
“The Scientific Goal in the Prevention
of Hereditary Mental Disease and
Racial Infe ity.
* Invest tions on Heredity of Manic-
depressive Psychosis in Iceland.”

30

Tuoesday—coniinned
Luxenburger, H. * Newere genetische Probleme in der
Schizophrenieforschung.”
Robb, R. C. “ The Relative Frequen of Imherit-
Dizorder
pitalized Patie

Patzig, 3 “ i schizophrenie als Geneti:

THEME 6. SECTION G.

Experimental and Wild Populations.

Lecture Theatre. Che

Ford, E. B.

Emerson, S,

mermann, K. ** Some Resu £ et
lations of Wild R
S B X ical Factors and the

b.o0 pom.

nd Eng

IFhe Garden : Genetics I

2.15 p.m. THEME 1.
Chromosome Structure.
M.

Zoology Lecture Theatre. Chairman

Heitz, E. “ Entwicklung der iiber die

Beziehung zwischen Kemstruktur,

Chromosomenstruktur und Genen."

Manton, I. * Evidence on Chromosome Structure
in Osmunda.”

31




‘Tuesday —consinmed

osome Map
: Fabr.”
jehaviour of Diplo-

chromos

“ On the Origin and Fate of Different
Types of Polyploid Nu '

¢ und ihre Ent-

ndomitoze  bei

. THEME 2. SECTION C.
Physiological Characters— |
try Lecture Theatre No. 1. € +—LC. Juccr.
sonnection between Genotype
mstitution.”
ot of Environment on the
ibition of * Antenmaless’™ in
lanogasier.”
nental T
Size and Cl
Drosophila.
“On a New Short

Moth

THEME 3. SECTION D.

Small Mammals

netica Lecture Theatre. Round-table discussion

. Ennis 3 : Fundamentals of Line

m. THEME 4.
Reproduction and Species Hybrids

istry Lecture No. 2. Chairmain—M. J. SIRKS.

mak von  “ Neue Fille von Hybridogener Par-

senerg, I, thenogenesis,”

32

Tuesday—contimued

xm Development in Intergeneric
23 1 :
ions in Tl
w. J. Agrop ids."”
Lennan, H.
and John

N

“ Triplope
of F : ergeneric Hybrids of
Sace ]
, K. " Remarques nant l'action de
raudan, P, Colchicine " Acénaphténe sur
Quel rganismes ;
“ O :

THEME 5. £
Abnormal Human Characters—coniinied
g Lecture Theatre

* Resemblances in Intelligence between
Sibs ted from a Complete
Sam an Urban Population.”

: tiber die Vererbung
s mellitus.”
iss0on, H. X

r, M. M.

THEME 6.
Experimental and Wild Populations
Lecture Theatre.
Chatrman—XN. W, T
“ Evolution in Wi
* Etude expérimentale de

Naturelle.”

33




Tuoesday—ontin

Droso

Buzzati-Traverso,
;.4

phil:
Spurway, H. " Autosomal Genes collecte: n Wild

Populations  of Dr hilg  snbob-
setera.”

Philip, U.

-I5 p.m. THEME 7.

Growth, Normal and

Anerbach, C. * Tests of Carcinogenic Subst
¥ t of their Influenc

Lamy, R.,

M

Cramer, W. : : X Retardat
Rate of a Tr
Carcinoma indu

Stark, M. B. “The Origin of cert:
Tumours in Drosophi

Fekete, IE. “(yenetic Differences the I
Mammary Glar

2.30 pm. Entertainment for Ladies by
mittee. ¥ to the Royal Botanic
M 3). Place of departure : Reception Room.

54

IARY SESSION of the Congress to receive
nd consider resolutions.
Geology Lecture Theatre,
Reception by the sident and Council of the
ical Society of at the Z gical Park,
phine I__\l:.'p Ref. G 6 Lounge suit, f
] available for the

the
be obtained f
n Monday, 28th August.

mer will [ il

z I il Sl Li il

to Dunoon, Rothesay, Kyles of Bute,
Places should be ked at the

s Counter before midday on Monday, 28th August.

Wednesday, 30th August.
0.0 1. C ras Office
of the Or; 1w Sub-Committee in the

All day excursions by rail or motor coach will be

d if a sufficient number so desires, to Linlithgow,

Aberfoyle, :, Loch Katrine, Callander,

Dunblane, Stirling, Fortl idge, etc. Places

1 be he »d at the Travel Agent's Counter before
v on Tuesday, 2gth August.

g-15 a.m. THEME 1. SECTION A.
Gene Mutation,

Zoology Lecture Theatre No. 1. Chasrman—P. W. WHiTING.
Stubbe, H. * Weue Forschungen zur experiment-
ellen Er ung von Mutationen.”
Hollaender, A. ‘Wave Length |}|-|J|-1|rh-11|:-_- of the
; n of Mutations n Fungu

Monochromatic Ul

Radiation (z18o-3650A)."

,E,and O tative Analyse der mutati
reiber, H 1den Wirkung monoct

i U.-V.-Lichtes in Spermato-

iden von Sphaerocarpus.”

35




Wednesday —consinwed Wednesday—cont i

Raychaudhuri, 5. “ The Validity of the Bunsen-Rosco Winters, L. “ The Developme
Law in the Production 5 formance Star
w Radiation of Extremely An :
Intensity." |

F.

9.15 a.m. THEME 3.
Hormonal Relations. 9.15 a.m. THEME 5.

mistry Lecture Theatre Xo. 1. Plant Improvement.
frman—~G. W. BEADLE

al Relations in
ith Special
itative Aspe

-+ of Diet o i
ook D e eV ' . M. “ Inhil
: . F “ The Gene
Beans."
Hansen, N. .

g.15 a.m. THEME 8.
Human Characters.
TI y P

Caridoit, F.

Garth, L. T.

q.15 a.m. THEME 7.
g SECTION Polyploidy and Reproductive Mechanisms.
Nutrition and Genetics. Geology Lecture Theatre I A. F. Br

Genetics Lecture Theatre.




Wedneaday—rconfrns

Miintzing, A. * Incompatibility and Fertility in Ex-

perimental and Natural Polyploids.™

Christoff, M * Polyploidy and Apomictic Develop-
ment in the Genus Potentilla.”

. L., and
O'Mara, J. G.

mps, T. J Crenothera

I0.30 a.m. THEME 2. SECTION B.
Cytological Analysis.
Zoology Lecture The

e No., 2. Chairman—B. P. KaurMmaxs,

Fankhauser, G. * Polyploidy in Salamanders."

m sobre
Aistocerca

THEME 1. SECTION A.
Gene Mutation—co
Lecture Theatre No. 1.
Chairman—FP. W. WHITING.
es, M. M. * On the High Mutation Rate of the
a, Allele i Maize induced by the
Dt Gene.™
Burgefi, H. “ Comstructive
chanti.”
Clemente, L. 5.  * The Lethal Effect of the Combin
Purple and T
Drosophila.”

Mutations in Mar-

LTs

38

Wednesday —oniinred

Sung-Yiin Ma, * Die Ergebnisse der Experimentellen
Untersuchungen iiber Hitzeme
kationen bei Drosophila melano-
paster.”

.+ The Relative Importance of Te

ture and Heredity for

and Ives, P. T. Frequency in Drosophila.”

2.15 p.m. THEME 2, SECTION B.

Cytological Analysis—conéinied.
Zoology Lecture Theatre No.
Chairman—0. ROSEXNBERG.

“ Chromosome Association in Datura.”
“ The Occurrence in

Bhadhuri, P. N. * A Study of the Relation of Cl
somes to Nucleoli m Spec
Scilla, Vicia, and Oenothera.
Pathak, G. N. “ Studies in the Cytology of Crocus
and Cereals, with Special Reference
to Satellites and Nucleol,”
“ytological Investigations of Bras-
a Species and Hybrids.”

2.15 p.m. THEME 3. SECTION C.
Biochemical.
Chemistry Lecture TI
M. R. VANDENDRIES.
Price, J. K. “The Rate and Sequence of G
Controlled Chemical Processes."
Lawrence, W. J.C." The Chemistry and Genetics of the
Flower Colour Pigments in the
Genus Streftocar
“ L'Hérédité  de la  Composition
Chimique les Hybrides Inter




Wednesday —vaniiinied

Chouard, P., and
Dufrenoy

2.15 p.m. THEME 4.
Genetics Lecture Theatre.

McMeekan, C. P.  ©
and Hammond, J.

Krizenecky, J.
Donald, H. P. !

Davidsen, H. I

2.15 p.m. THEME 5.

ents of Hybri
and G. Bue
SECTION I
. ScorT ROBERTSON.

The Relation of
ditions to Bres any “lection
for Commercial Types in Pigs.”

nmental Con-

ation of External Factors in

Testing in Pigs.”

Geneti ts of the Growth Rate

of Bacon |

» Practical Aspects of Improving

Pigs.'

SECTION E.

Genetic Analysis.

Chemistry Lecture Theatre No. 2.

Ranganatha
V. N.

Hiorth, G

Ramiah, K.

A. TAVCAR.

mdte Genetik als entscheiden
iktor fiir das Vordn
des Weizent % 1m subtr
Osten Siidamerikas.”

m between TwoHybrids."

rlichen Rassen der

Amoena-Gruppe von Godetia,”

“ Genic Symbolisation in Rice.”

40

Wednesday—consinmed
2.15 p.m. THEME 6.
Human Characters

SECTION F.

eering Lecture Theatre, Chairman—T. KEMP.

Wasac g, P. |. * Concerning Recessive Sexlinked Eye-
in Man.”

Quelprud, T. e riak r and Genetics of
External Ear.”

Gemelli, A. rasmissione ditaria

teri Intellettua

Hurst, C. C. 5

Race, R. R., T

2.15 p.m. THEME 7. SECTION G.

Polyploidy and Reproductive Mechanisms—conlined.
r Lecture Theatre, Chairman—IL. Blaringhem.

Skalinska, M.

Origin of Polyploidy in Aquil-

Kappert, H. 1e Polyembryonie bei Linum
hen und diplohaploiden
tibility Alleles in T
¢ L: their Frequency and
inkage Rela if

Jeffrey, E “ Apomixis in the Genus Trillium.
ST :

“ Cars es morphologiques et v
tatifs, en relation avec la trif
chez la Pommier et le Poirier.

¢ of Apomic
ment in Poa pral

Ladi Com-

2.00 p.m. E inment
i i Place of De-

mittee, t to University
parture : Reception Room,
6.00 p.m. The Curtain will fall.

41




Gind,
Giscuet,

Huorning
Howard

Lortscher, H. -

Huxley, J. &
Hyman, H.

\ sink
Metz, C
]

P

Roberts,
berts

Olbrye
Oh L C P
O'Mara, J. G.

Lockhart - M
].P.




ot 4 pr me of thi
days it is almost impos
its faults, and they are many ill surely excuse them
when they learn that after 5 P mme had been
printed, and only ten days before th tual opening of
the Congress, no fewer than 50 names and titles had to

ramme hurriedly recast
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when Fisher's theory was proposed in 1944, 1t provided
rivine end reason for the rather bewildering Rh antigen-antibody
reactione then known. It alec made certain predictions which
are gradually being verified. According to this theory three
adjacent genes are respém@lble for the Fh blood group antigens,
and not one gene as had been previcusly supposed. Each of these
genes has at least two alternative forms, called C or ¢, D or 4a

Lol e .'!{m_gt'uﬂ pEeliad Feas e CPe = che
and E or e. 4 chromosome mEy Carry GCDand F—erODaRd-#—er

o < lE el

eb—and Eetuv.

As an individual has two of each of the 24 different human

f'-rlcdi
chromosomes, he will have two of the Rh chromosomes, and bthey may
eael carry any combination of the three alternative pairs. For
egample a person may have received CDe from one parent and cde
from the other. This particular combination, CDe/cde, ie common
B B AU daef C5A.,
GFeREs T REroToEDR . The six ®h genss produce six corresponding
.fn r.{ Eﬂ'i.-_ﬂrn-& "-.I.:.-|.1!'|.-|:.-.-3_ A .‘.'fﬂA..:‘.-:L-\-..\_g{,_? ﬂhl‘:‘g—u—i’-lf ."

antigens on the red cell, , (This must be qualified by saying
that d at present represents only the ebesence of D. A ¥ear ago
e denoted only the absence of E, but the discovery of an anti-e

gerum, predicted some time before by Fisher, makes it possible

to recognize e as an antigen). Not counting 4, there are 6

Eh antiggé':g I0e, B, @ and ¢¥ (C¥ is a third alternative to C or ¢,

only recently discovered) which can be identified by poeitive

tests. Thera is every reason to suppose that 4 will eventually




become recognlessble as & positive character.
llhi is the original name of .the "gaug" whi according to

Pisher, actually consists of a short strip of chromosome invelving

threc genes O D and o. gimiiarly R &, Th = cde, Rh, = oDe,

Bh' = 0dg Rh" = c&B, Rhy = DY and Fhy = CAE {Rhy has nct yet
bean isolated). These sarlier names are often convenient, for

=.¢.."I’": ;
The

example the genotype ODe/eDE is usually called Rh Rh,

combinations involving C¥ have not been given Rh names.
successful detailed predietion such as that achleved by
Fisher muat be rare in blology.
A letter sbout the theory appeared in Hature for Jamuary

12th 1946 (157, L48).




THE GENETICAL SOCIETY

A MEETING of the Society will be held at 2 p.m. on THURSDAY, 25 APRIL 1046, at the
Rovar Sociery oF Mepiaiwe, 1 WipoLeE Streer, Lonpon, W. 1. (Stations Oxford
Cirreus or Bond Streel, [he !-.Il:'l.'lil]l_" will take the form of a :-.1_.'_1||1:'|.L|-{i|'|*;|] on human I}:’['!l::[iﬁ:;\;_

Professor K. A. FisHer will be in the chair.

PROGRAMME

IJ.."t Fraser RoBERTS ‘Some further observations on the difference

petween the sexes in ||i-c|,~|‘:'-Ciu:L :|I'i_-|||-||1'g_-'1-||[-|-_‘
1 : yrov " . Aty ed 5
W. J. B. RmpeELL Conditionally dominant sex-linked nystapmus.

&, PENROSE ‘On the familial appearance of maternal-foetal

incompatibility.’

H. KavLwus ‘Genetical antigenic incompatibility as a possible
cause of the toxaemias occurring late in

pregnancy.’
4 p.m. TEA

4.30 pom. J. B. S, HALDANE ‘The linkage between colourblindness and hae-
mophilia in man.’

5 p.m. E. R. Race and ‘RE antigens and antibodies: Fisher's synthesis.
A. E. MouranT Some “new” hlood groups.’

Members are reminded that the names of candidates for election at the annual
meeting, including those of temporary members wishing to be elected, should reach the
Secretaries by 1 May. The names of three members who are willing to support the
nomination must accompany each proposal.

Members are also reminded that their subscriptions are due on 1 June, and should
be sent to the Acting Treasurer, Dr Catcheside, Botany School, Cambridge.

R. R. Race, Secretary
Cralton Labaratory Serum [ '.'-"'-'. Il trarls faof I“'r-'-"-'ll-"lr"ﬁ'i'.

Ulmiversily of Cambridee




Some fiurther observations on the difference between the sexes
in dispersion of intelligence
J. A. Fraser Ronerrs

It is found as g i et of obsery that in performance on s ard intelli-
gence scales, | " {erably sariable than girls. This is all the more strange
I i n e F o similar differer a5 b
urable chars: stic. > difference in dispersion is a

3: 100, and is probably somewhat

chronological age for which

ble—g

L ko Ih|||| of any plausible explanation. Environmental hypotheses are especially
vart from the result just mentioned they would have to account for

l-13 vears—the ratio ul the variances is constant. [t iz

combined with an identity in m . It seems more
ly that the '|I|]£'ﬂ'|l|t' isto | red to the genetic component in ability as measured

by teste,

Conditionally dominant sex-linked nystagmus
W. ]. B. Riops
tagmus which is frequently
d reoessive form. It may be

head noddi short sight and

cventy indi
males and seven females were affected. The five affected males, known to

produced nine normal sons, ten normal hters .uul five affected

All the descendants of the unaffected males are normal.
ismitted by two normal and three fernales to nine sons
rl (V. 63) had ormatl mother, or and sister, and an .|II|<
s cousin,
The nystagmus was of the rapid horizontal type, and in certain cases this was associ
with myopia and head nodding, No albinos were found and there was no consang
It is suggested that this is an example of sex-linked inheritance with incompleie penetrance

in the heterozygote.

On the fomilial appearance of maternal-foctal imcompeatibilicy
L. 5. PENROSE

lis is |uim.m due to antigenic lI||n|1'||l.|I||r||1!\ could ha
ring pedigy The theoretics 3 of such ped

are quite unusual. Pairs of sisters and pairs of brothers are likely to have

children than arc brother-sister pairs. The consanguinity rate betwe L

affected offspring is low, but it can be high for the ents of the mother.

between mother and child with respect ¢ 5 .I||-.|n is always ne

genic factor is either very rare or very commaon, pedigres vw charac

nknown factors, stic or environmental, which influence the expression
ellis in the foetus can be allowed for, by making suitable assumpti Examinati

of the p I cases of mongolism and some other types «

abmor ity i H S iti are HLiC i

lidy as a possible cause of i
late in pre

The toxacmias of i
incompatibility

ed that they ¥

ation, the familial inc
relationships. Distributi olate hose found in eryih
wonld be expected if the hypothesis was true. Even in the case greater complication
by several alleles certain relatives of toxaemic pregnant women and their husbands
would show a high idence of toxaemia of pregnancy, = achus are ]

in support of the hypothesis,

¢ between colourblinduess and faer
J. B. 5. Havpaxe

s have now been published from which information may be obtained
as to the link petween colourblindness and haemophilia. The mathematics || methods
used, and their relation o Fisher's method, are described. The freque
tion is about 12 per llIII_ In one pedigree it is possible, on the basis of linkage, to give
a cugenical p sis. The same method can be applied to pedigrees where two auto-

ar to be linked. An example is described.,




Rh antigens and anlibodies: Fisher synthesis. Some “new’ blood groups
K. K. Eace and A. E. MouranT

Aumerican and English work resulted in the isolation, in 1943, of seven forms of the
Rk gene. These different forms were thought to be allelomorphs at one locus, but this
theory was rather unsatisfactory for cach gene resulted in the production of several
antigens, each of whichwas also produced by some other allelomorphs. Fisher, examining
the English work, pointed out that the supposition of three closely linked loci, each with
at least two allelomorphs (Ce, Dd and E¢) was capable of absorbing all the facts known
at that time. The theory made certain predictions, some of which have since been con-

hrmed serologically. It has recently become necessary to postulate a third allele at the

C—¢ locus, (. Although crossing-over has not been demonstrated in any family there

is reason to think that it occasionally occurs. Fisher considers that the order of gencs

on the chromosome is DOE,
II||'l- I T8 & Bt bl Sak I ) i 5‘ 5 | |:. H (1) |-| il AT I '|'| 1 (i ¥
WY E QD al |!-]l. SNt SEd ':..II.._| Lie R ETLEY MIT TLEW MM ._|r H.III-\..

frrequency of anfigen

i Lingland) approx:-
Name of anligen male O Antiserum found

Lutheran i
Levay Very rare
(s1bzon
['\.l'.'l F

There are 24 serologically distinguishable Rh

2h

2 Lutheran, 2 Levay, 2 Gibson and 2 Kell, making
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Reprinted from BLOOD, the Journal of Hematology
Folume [I, No, 2, March, 1947
GRUNE & STRATTON, Medical Publishers, New York

NEWS AND VIEWS

Tue InterNaTIONAL HEMATOLOGY AND RE ConrErence, NoVEMBER 1946

Perhaps the first International Congress devoted solely to hematologic subjects
to be held in the Western Hemisphere took place in Dallas, Texas, and Mexico
City in November 1946. It began in Dallas on November 15-16 in affiliation with
the second Mexican Congress of Blood Transfusion and then transferred its delib-
crations to Mexico City, where sessions were held from November 17 to November
23. Thus, the meeting was truly international as to both the participating sections
and the meeting places.

The idea for such a meeting developed in December 1945 at a conference between
Dr. Eduardo Uribe Guerola of the Juarez Hospital, Mexico City, and Dr. Joseph
M. Hill of the Baylor Hospital, Dallas, Texas. Support for the proposal was given
by the Mexican Government through the Department of Health headed by Dr.
Gustavo Baz and by the Trustees of the Baylor Hospital. Additional financial sup-
port in Dallas was offered by various benefactors who had previously shown an
interest in Baylor Hospital and its Blood Bank. It was originally planned to limit
the program of the mecting to problems of the Rh factor. However, as interest in
the proposed meeting rapidly mounted, and as a more general type of program
scemed desirable, the final title of the meeting was changed to "'International
Hematology and Rh Conference.””

Chairman of the Conference at Dallas was Dr. Joseph M. Hill, Pathologist at the
Baylor Hospital; Secretary, Dr. Sol Haberman of the same hospital. Dr. Eduardo
Uribe Guerola was Chairman of the Second Mexican Transfusion Con gress and Dr.
Alfonso Veléz Orozco, Secretary. There was a large attendance of physicians at the
Dallas mecting, representing 21 states and the District of Columbia. In addi-
tion several physicians from Canada, Mexico, China, and England were present.
Interest in the program which follows was intense:

Philip Levine, New Jersey: "'A Brief Survey of the Rh Factor™
Ernest Witebsky, Buffalo: “Interrelationship between the Rh
System and the A-B System'’
Ignacio Gonzilez-Guzmin, Mexico '"The Nuclear Structure of the Blood
City: Cells"
Robert R. Race, London, England: “The Rh Genotypes and Fisher's
Theory"'
Joseph M. Hill and Sol Haberman, “Rh Hemolytic Immune Globulins:
Dallas: Evidence for a possible Third Order
of Antibodies Incapable of Agglu-
tination or Blocking"’
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William Dameshek, Boston: “"Hemolytic Mechanisms'

Louis K. Diamond, Boston: “"Physiochemical and Immunological
Character of the Rh antibodies”

Israel Davidsohn, Chicago: “"Rh Antibodies™

Mario Salazir Mallen, Mexico City: "The Frequency of the Rh Factor in
Different Groups of the Mexican
Population”' '

Bruce Chown, Winnipeg, Manitoba: “"Variation in the Qurtcome of the
Pregnancies in Which Erythroblasto-
sis Occurs’’

The Conference transferred to Mexico City from Dallas by plane at 4:30 A.M.,
Sunday, November 17, arriving in Mexico City about noon. Formal opening of the
Second Mexican Blood Transfusion Congress took place in the Palace of Fine Arts,
where addresses of welcome were delivered by, among others, Dr. Salvador
Zubirin, Rector of the National University of Mexico and Director of the Hospital
tor Nutrition, and Dr. Gustavo Baz, Secretary of the Ministry of Public Health. A
diplomatic reception was held on the evening of November 21 at the Ministry of
Foreign Affairs, the host, a physician himself, being Dr. Francisco Castillo Najéra,
Minister of Foreign Affairs. Visits were made to the Hospital de Jesis, the oldest
hospital in the Western Hemisphere, in continuous operation since 1554, to the
Military Hospital, and to Xochimilco and the Pyramids.

Sessions were held daily, both the Spanish and English languages being used.
The program was as follows:

J. M. Hill and Sol Haberman: “Production and Use of Ant-Rh
Serum”’
Alfonso Veléz Orozco: “The A and B Factors as Possible
Causes of Erythroblastosis™
Sol Haberman and J. M. Hill: “Demonstrations of Technics of Rh
Testing™”
R. R. Race: “'Subgroups of the Rh Factor. Demon-
stration of the Genetics of Rh and
Other New Blood Groups''
A. V. Orozco and Rolando Medina  “'Percentages of the Rh Subgroups in
Aguilar: Mexico™
Philip Levine: “The Individuality of Human and
Animal Blood™’
"‘The Importance of the Rh Facror and
Historical Development™
R. M. Aguilar: “"Use of A.C.D. Solution in Blood
Banking"
[. Gonzalez-Guzman: “The Histopathology of Erythro-
blastosis’"
Harry Wallerstein: “The Treatment of Erythroblastosis
by Complete Exchange Transfusion”
(motion picture)
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The discussions in Mexico City, although often lengthy, were lively and stimu-
lating. At the concluding session® on the morning of November 23, Dr. J. M. Hill,
Chairman of the International Hematology and Rh Conference, and Dr. Eduardo
Uribe Guerola, President of the Mexican Transfusion Congress, presided as co-
chairmen. Discussions were held concerning the following problems:

(1) Organization of an international blood society with particular reference to
experimental and immunohematology.

(2) Nomenclature of blood antigens and related antibodies. (3) Technits to be
recommended for routine testing for these antigens and antibodies. (4) Availabulity
of sufficient Rh serum for routine typing in transfusions and pregnancies.

After a very active and complete discussion, recommendations and actions were
taken by this joint conference. Two committees were appointed with authorization
to function as indicated. The first committee was charged with the responsibility.
for taking the necessary steps to form an international organization to carry on the
work begun at this meeting. This committee was also instructed to undertake the
standardization of blood typing serums and to promote the production of Rh
serums from human sources as a cooperative project. This committee consists of
Dr. J. M. Hill, Dallas, Texas, Chairman: Dr. William Dameshek, Boston, Mass. :
Dr. Louis K. Diamond, Boston, Mass.: Dr. Luis Gutierrez Villegas, Mexico, D.F.;
Dr. Philip Levine, Raritan, New Jersey; Dr. E. A. Mourant, London, England;
Dr. W. 8. Stansbury, Toronto, Canada; Dr. Eduardo Uribe Guerola, Mexico, D.F.:
and Dr. Ernest Witebsky, Buffalo, New York.

The second committee was appointed to study and recommend nomenclatures for
blood antigens and technics to be used for routine blood typing and antibody in-
vestigations. This committee consists of Dr. Philip Levine, Raritan, New Jersey,
Chairman; Dr. Bruce Chown, Winnipeg, Canada; Dr. Isracl Davidsohn, Chicago,
Hlinois; Dr. Sol Haberman, Dallas, Texas; Dr. J. M. Hill, Dallas, Texas; Dr. R. R.
Race, London, England; and Dr. Eduardo Uribe Guerola, Mexico, D.F.

In the discussions the advantages of the Chown capillary and Diamond slide
technics for routine Rh typing were emphasized. For detection of antibodies the
Coombs ("'devecloping’) test and the Diamond albumin test received favorable
comment. The compatibility test of Witebsky was also highly recommended.
Review of these and other technics was referred to the commirree,

It was of interest that the Fisher-Race theory of inheritance and the CDE
nomenclature suggested by these workers were felt to be most suitable for serologic
and genetic study of Rh and Hr subgroups and were recommended for acceptance
temporarily until the problem could be more thoroughly reviewed by the commit-
tec. The members of the joint meeting also decided to retain, at least for the imme-
diate future, the term ‘‘erythroblastosis foetalis” for cases resulting from iso-
immunization of mothers by the Rh, Hr, and other blood antigens. The use of the
terms ' Rh positive’” and “Rh negative™ along with “"homozygous'” and **hetero-
zygous’' was retained for clinical use. The use of the terms **X-protein"’ and *con-
glutination’’ was rejected on the basis of lack of evidence.

* The report of this session was furnished by Dr. Sol Haberman.
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Routine Rh typing for all transfusions and pregnancies was strongly recom-
mended. However, it was suggested that when adequate quantities of anti-Rh
serum were not available, only women should be routinely Rh tested. Testing of
women only was also reccmmended when the population or race concerned was
known to have a very small percentage of Rh negatives. It was agreed that anti-Rh
serum for routine testing should contain the anti-D antibody (85 per cent) or
anti-D+4-C (87 per cent).

The meetings in both Dallas and Mexico City proved highly successful. Their
international character was of help in fostering mutual good will among those
participating. It was agreed by all that further conferences of this sort, dealing
perhaps with other subjects and of a more general character, were worth while.
[t seemed eminently desirable to initiate by every means possible the formation of
an International Society for Hematology. It was also agreed to attempt the publi-
cation of the various papers at both sections of the Congress in a special issue of
Broob.
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FROGRESS AND AIMS OF THE INTERNATIONAL SOCIETY OF HEMATOLOGY

This brief note on the progress and aims of the International
Society of Hematclogy is for the purpose of acquainting committee members
and prospective members of the Society with certain facts in regard to the
origin and aims of the Society and the progress that has been made to
date together with future plans.

The International Soclety of Hematology arose out of the spontanecus
expression for the need of some such organization on the part of those
attending the International Hematology and Rh Confersnce held in Dallas,
Texas and by the group attending the affiliated meeting of the second
Mexican Blood Transfusion Congress in Mexice City. These conferences were
held in November, 1946. While the initial enthusiasm was largely in regard
to experimental and immunchematology, conferences with many hematologists
in the United States soon made it elear that it was desirable to have a more
inclusive type of Society in which there would be represented all groups
of workers in the broad field of blood., Accordingly the committee on
organization appointed at the conferences mentioned undertook the organization
of an International Society of Hematology in its broadest aspects. Because
of the peculiar difficulties of organizing an International Society it was
decided to elect officers by mail through the casting of ballots by those
who attended the conferences., Since the election of officers, committees
have been appointed and are being appointed to make it possible to have a
meeting of the Society next year. In fact, such a meeting has been set
for August 23, 2L, 25, 26, 1948 in Buffalo, New York. At that time a
constitution and by-laws can be approved. A Constitutional Committee
working during the year will have recommendations ready in order to facilitate
the formulation and adoption of such a constitution., In the meantime,
the Program Committee under Dr. Ernest Witebsky and the Membership Committee
under the chairmanship of Dr. William Dameshek are already functioning.

The aims of the Society are simple but broad. The first aim is
to bring together representatives of all the various phases of hematology
for exchanpe of ideas at meetings held at suitable intervals possibly
every two years. In addition to this main objective, the Society may also
be useful in advising concerning nomenclature and terminologies, techniques
and the encouragement of production of Rh serum, ete. Arrangements have
been made for publication of the proceedings of the meeting of the first
conference in Dallas as a special issue of the Journal Blood and this
Journal will continue as the offieial organ of the Society,

Eligibility for members is to be determined by the Committee on
Membership wnder Dr. William Dameshek. However, it has been agreed
generally that the Soclety will be composed of those having the Doctor's
Degree in Medicine or any of the Sciences or its egquivalent who have a
definite and continuing interest in some field of hematology. This would
naturally include those interested in clinical hematology, pathology in
relation to blocd disease, transfusions and blood banking, immunohematology,
chemistry, physiology, genetics as applied to blood, ete. It is hoped that
plans now being made will make it possible to provide the expenses involved
in bringing outstanding speakers from continents other than North America,

Society dues have been set at $15.00 a year and will include a
subseription to Blood: the Journal of Hematology.
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following pedigree I s to prove that the Moore 1
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not an allele of

, (or allele of Pisher'se C).

HODAIYE Buch &

[ family will turn up
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Rhy rh

groups are shown withln the squarea gircleg
famllies so far collected are inadeguate to show
whether linkege exlsts belween Moore 1 and Rh, and of course
the chances are sgainst Buch e, The Koore 1 antibody
is most active at 37°C, and is not anti-N, anti-N nor anti-p.
The type of sgglutination is often rather striking. The
agglutinates are gZood big ones but more cells than usual are

18t unsgelutinated. ihe foore 1 gntigen probably ariaes
L | = b :

Irci a Gomlineant gen n the two oceasions when both parents

L=

oore 1 positive person have been tested one of thew

lz0 been positive. The ecount of sibs and children of

ore 1 positive propositi la Moore 1 positive 2, negative 3,
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by donor 4 and presunsbly assisted by donor 6.

are the frequencies of the corresponding Moore




tioa trikingly disproportional (A=

I'ney sugpest o connaegction between Moore
which is strongly supported by the following pedigree.
{(FPedigree 11) Ihe grandmother is Rh, Rh, Hoore 2 positive,

Four eplldren gnd one grandehild have uneguiveocally reccived
her kh, gene and all of these are Moore 2 poasitive, five
ehildren similaerly have received her Rh, gene and all of
these are Moore 2 negatlive ne probability of getting this
distribution by chance is = Conseguently it is almost
that Hoore 2 antigen , are eonnected, probably
found without Rh,,

Moore 2 antigen

familly shown.

both i

Ty T 1 'y ¥+ 4w
IO bl ¢ e W e

" L s g
OB LLLVE

rJfJI-II'__I
hi

wfore it disappeared further

blood was

patient producing a third

yea one. This antibody
agglutinatea the cells of the donor who atimmlated it, but
the corresponding antigen mast be rare, as B '‘ar no other

blood has been found that posesseas 1T. Conseqaiently Moore
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Hypersensitivity to the transfusion of blood.

A patient who is believed to be By "':.{':-i:'u_., from the
reé disesse called lupus erythemstosus diffusus reguired
geries of transfusions on &

result of these transfusions a
BppeaAred in nher 5erui.
L e

i, Bh, and negatlwve

patlient nas nevar
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he 8t and anti-Lutheran antibodies gradually
disappeared, their titre beling w at the time of the
Septerber and October transfusions. After the Willis,
Fules and Howes transfusions, a second "new" antibody,
anti-Willie, appeabed. 'he donor Howes's blood presumably
asglsted in this immunisation for Howes alse has the
#illis antigen. 1@ Willie antigen is inherited as a
dominant mendelisn character independent

s

- . . e P T 7 o ] L
but not independent of Rh, and it is nNow

ceertain that it is contro 1 by another allele at Fisher's

C-¢ locus, which may be called C. The Willis antigen
is present in about 7¢ of Rhy; Rh; bloods, and the relative
frequencies of the three alleles in the English population
mist be about C L3*5%, ¥ 4+5% and e 5% Again the
gvidence for this interpretation will be presented else-
where. fifter some slix weeks of exlstence antl-Willls
faded from the patient's serum, but towards the end of
this period Levay's blood was given. This blood also

DI o be incompatible,for sbout 14 days later a weak

%
agplutinin, anti-Levay, was evident. The Levay antigen
seems to ke a rare {:-m*.,'-f'it- has—beenfoundonly in Levay
out—of—400-people—examined;, and nothing le—known sbout—its
inheritasnee, A1l three "new" antibodies are more active
at 37°C than at lower temperatures.

Attempta to ilmminize one voluntee ; y Lutheran

e

antigen and two to the Willlis have i BEUCCEess,
Az the Lutheran snd Willis antibodies may not be reproduc-
ible, and as the supply of anti-serum is limited,
proposed to depoeit the names and addresses ol as
Luatheran and Willls posl ‘-r1 are willing to

at the BPureau of Human Heredity, Gower Btreet, Londo:

It is hoped with the help of lajor Moloney of

edical Corp to make some egulvalent arrange

people whose homes are ne jew Yori, If either of these

antibodies do turn up agal ga they are sure Lo do sooner
correlate the present wolrk,
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propriate globulin fraction
group; _ in L.-ll 5 case complete
should be ;ible w 1thout

L BCLele

[ globulin carries more than one antibody
;1 scu les carry more than one such {Taupj,
absorption of one ar T“ ¢y will remove part
t-L other *nL* ody . It is 1 TUL...,LL. that
IUJJ ¥i1l be allocated at rando to the
On this assumpiion, by determining

L=

mlﬂib:ﬁ;ﬁ,,’ L tres ‘T_' :L gserum of the 'Andrews' type for
varying degrees of absorption by the two antigens it
should be possible to form an estimate of the mumber of
groups on eacq qlDLuL n molecule. Fox instance, if each
molecule carries two groups, then one quarter of the
molecules -1Ll be ;urb far each antibody and one nalf will
be mixed, u“lL the total ; groups of any one ;nL1LG_J

being earried the :'111"3 molecu les [hus complete

Bbsorption of Gne antibody will ahlm*‘ the titre of the
0 Lul..r+

I1f the :_.’}L::Luluz are complex with respect to anti-C ahd

a d 5 ] J| |
anti-C¥, it is almost u__u_ I. that they are also complex
for anti-C and anti-D{or incomplete anti-D). thus in
absorption experis .Lr:i.-'.; Lll'l L.I.L out to investig Et;f* Lhe

forms of anti-C it is desireble to eliminate as as
possibie ang effects due to anti-D. It will u;uh blﬁ be

Leut to use cells nut containing D, i.e., Cdd/cde and C"de/cde.
lnere is g partic ular danger in |*1- case of Andrews tha

use of cells containing D .lll absorb incomplete

and unmask a trace of anti-D a zlutin 'I' 1"'L i

tend to be ?,_u-,_ preted as one of the forms of ,;".,L;;#_E anti-C.

olnce it has been shown that Andrews serum is di
to split, the hypothesis of ;;'lcbulir' molecules hearing
several _. tibody gropps must be considered. If it _can be
shown L11 a synthetic :.1:;!.:1:;: f anti-C and anti=-C* i.f:
easily more or less completely spli then the .J." othesis
is the on L? one yet proposed which will _Jl 1'1 the phenomena,
aiu 1t ought to be tested 7ith other natural mixtures of Rh
antibod 1et- . 8 1 hlso be teste other na tural

ixtures of agglutinin The ready sepm b il Ml sha and beta
from the Bh 1'-1 ining and their dif uf:*“ duu a1our in the
l'.-..Il‘L-L-'-“]-l-J-lJ l-l'l 14 8% 5 _“_‘ '_'_.' these occur on di BTrent
slobulin fraction: Fractional separation as sbove proposed,
on the one hand, anc le use of highly specific anti-globulin
sera on the other may make it possibi nalyse the
antabody lohu ins vm" fully. [he plrysical methods of
globulin an: lysis -.i;__.*.L also
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BLOOD GROUP FREQUENCIES LABORATORY

Men
Frequency Percentage

2646 43-26

FREQUENCY

6586
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Born 1907.

Educaged at St. Paul's School and St. Bartholomew's
Hospital.

19355 M.R.C.8., L.ER.C.P.

193% & 1936 Assistant Pathologist, Hospital for Consumption
and Digeases of the Chest, Brompton.

1937=193%9 Assistant Berologist, Galton Laboratory,
Inivergity College, London.

Asgistant Director, Galton Laboratory Serum Unit,

{.’..ﬂfliﬂﬂi rResearch Council), &t the Department of Pathology,

University of Cambridge.
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Presaing for ol1ld lesather,

? 08 snhyirous lanolin
& 0% DessweX

1 oz padar wood oll
1l oz hexrne,

lell lanolin end beogwax vith gentle
hent; add gedar wood oil. Eefore misture
pets acd bewsne, utirring contimually.

Nexare iz hishly Inflamcadble, end the
mixiagz nust be dope nwey from any (lemo.

Ap:lication.

Book leathar sheuld b wneahed % Lh
go~d soap and wmter, to remeve dirt. hen
bock hkrdex iz dry, apyly preservative
with & soft brush or muslin rap. ibout
two days aftor the leather can be nniished
with a sefh rloth,

f? ff’ p 2 Faon—
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the sam plantified with Felri0,

reaunlta

Miyvake
the exporimental
natural to consider the oxide
lower temperaturcs as the naturally
ll'"".l!'l'illl.: |i|IIL. wh | i|| []||l CE0 ||:- .-c'!;|;r|t|--::: stecls
hag now been ahown to be a={Fo,Cr)0,,

I wish to express my thanks to Dr. Titaka for his
gurlance amnd encourngeament.,

HU

Tapast ToRUMITY.
" Physieal and Chemical Research,
Tok:

Fals.

Instituto of

Fhs.,

ap. fnal.

Scandinavian Influence in Scottish
Ethnology

A rEw months agot wo ||| L aled to contres of e
mey blood transfusion service, and in particon
1 Ling
LER AL £ O
Britain, then for
wr wvilnble, Wea were oonfident
would throw light on the
with '.'\.|||-:'|| such extensive groupings can
be relied on to determine the genc-ratios in our
population, and we hoped furtl hat this pr 16T
certainty

y thoes which we ware iz
serum, to allow ma to
bood group o J A 1n
tho first time he
that
||I'|'|'i-1i|>||

emble th
Lareat

'\'-1]"]|

might be suificient to detect witl

NATURE AP
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|l4. is apparcntly oon , sl &5 A CELSD
hetarog ty, to be detected on the
mbers  yot  availal within the thres chosen
The corresponding gene-frequencies are ns

Lo ¢

PESEERCRTLS
|-||||-'|'|.'.'-| :

m balow,
ar ¢ |||III|] eriEts 1O :-II| ]
that ||‘I" narthern mhabitants of Bri i differ feoan

thoir southern neighbours by reason of & :
infiltration of S dinavian
seandinavians, however, differ
having not o lower but a higher -
Thua if, setting asids the small fraction of these
'|I::-|'-II||l1il 8 CAITYING the gene H, we compane the
phenotypie ratios A A 1), wo find, uring the beat
aviilnble ad g, Norwav 580, Sweden 56%:0, Den-
mark 500, against 8, nd 48-8, N. England 454,
SBeotlynd 30-T.
English contact
TTHTE ] '||-=I Raoman prareod ;
46- 6, France
aecordance with

wvm i e oing

uus boen custor

fredueny

with neighbouring Europe has
bean extensive the values
for Holland 2 ] ] 1171 ."llllL and
Apain i=d are '“I"." I the view
English provines haz been influeneed by
¥ aor mtermixture with nesghbourmg Con-
tinental peoples. No Continental population, how-
avar, i the north or n the south, comes near to the
Heottigh ratio,

any such small v

heanee as

iona of athn l_\!.lrll‘.ll'
within

LERAE: CHIT I_

il.

|II a preliminary survey, oxhibited at the

f%’ﬁnﬁé% B | X. Englanid

meeting (Jonsary 189400 of the Pathao-

logical Soe tv at Cambrid . it was shown

o B A A B |

that a consistent t
of the antigen A is found as we I
from southern England to Scotland.

it

.} |.I'|'|.|I'

Further data
140, 5W88  for
whieh
southern
10,477,
irely
ide as appar

bring « o TR ]

5.7 16 for northern Engla

show clearly intermediate Mrequencies,  F

England our compilation
The valwes woe [ors

A few returns have

LAl L . L |

Hoeof land nil

AIMOUunts Lh

nse

ne SNses .-l|:|'-\. 1|||I [}

disturbance been
IL“ af '“'lli-'|| Are § d ¥ LI
affect the frogquency of L the
ition, we

1, not
oubtedly
four blood-
have
I |I_I.r|-|

s 18

ll"'ll:ﬂ'.. ng im t the offect of
diminizhd.,

The eontrast betwe
"C-.---:I.lrl.i. Englamnd
southern England, ahown either in the rels-
tive frequencies of the four distinguishable pheno-

types, oF in those of the three allelomorphic

5 Wiy TN
our three
th of the

ey b

rmain  arens,
Humber, and

s S
Fanee 1
PREXGTYFIC FREQE ESO] i

The change in the rati () is not
imf e mesd h:-. the tracditi med |:-.|‘

|||rl:I||'||'| |_1._
al Border,

foreign sample we know of comparabls
dlatn is from [ee A sample
1 gives th o A4 + )
ITHOTE tho
Tesland was '|||'||i|.||h||~|||:|.
gh men and wormen

ir frequently in the
believed to have | TR b]
from the British Isles. Thae
anders sprang wonld seemmn
mp congtitution needed to
dient found in G IEritauin.

The only

v the new Seottish
of B0 in Wi L
ns low ns
Seottiah

:-\.|:£||I 1:'.'
Now,

to Fukye
harmonizes
but In

jus=t th
with &

AVIAN, W T
andinavian peoples, [
et v, by imfiltration fir m cont ] ¢

ginee ihe

|||-.-|-|!-|_'."\--= RE

Ay i.lrl._ ||||I

oot ||.|'.|I.'\.' not W
may well be a proto-Seandinay
R. A. Fisngn,
lton Laboratory,
Bothamsated.
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A Serum that Discloses the Genotype of
some Rh-Positive People

1 fih, present in the red
blood co I normal people,
called _.".'.7|-[1| witive, and absent in the reat, Kh-negative,
playe, with ite corresponding anti-fih agglutinin, an
important part in the causation of erythroblastosis
foetalis, a familial disea ot
00 per cent of cases of the disease the mother iz fth
negative and has made anti-BA which passes through
LI :lll' |'I'|J .Ill‘:“:l'J |'l'||:= il | I||':'

A factor is inherited as a
with three genotypes RERE,

Tue blood-group anti
of about 85 per cent «

[ the new-horn. In a

the placenta and dama
fffa-]e-:- itive foptus, 'l
dominant character
RBheh and whels,
Recontly we have found in the serum of the Bh-
]hm:1i1.'|' mother of an eryvthroblastotic L-U:-_'n.' L]
agglutinin capable of ¢ oging the genotype of soma
Bh-positive people. This serum, sent to us by Dr.
A, J. MeCall as 1Ea ng anti-fh and vl being

the blood of all Bh-nemtive and
.|I|'.|I|-EII wilive ersons, Ithrl (rec 1
positive parenta or children of Bf-nogative subjed
but it fails to react with about 20 per cent of |

all of which must, therefore, be homozygous, RAiRh
represent about half of the Hl’-!-pl gitive homozy
{about 38 per cent of the population). The 5S¢ ser
gomewhatsimilar to theanti-Hrserum found by Levine,
Javert and Eatzin, and referred to by Wiener!. The
latter serum, like Sf, reacted with all Bh-negative
bloods, buat whereas S¢ failed to react with only 20
per cent, the anti-fr, aj v, failed with about
ol pir comt of -rll-"'. e [5.'|l.|.':|:_'\,’*-» with &t serum,
and family details, are given below,

e by boeing

1l prrpulntion

i
Rh-ncg
Fih-positiv

roEy oL blods

Mre. BL.
Mr. Bt
Eldest #or
el FLhrokl: is Foetalis.
frd son = b v Eredd
ilaatosis foetalls,

O.MN, KA

from

It follows that cortam rules can be formulated
coneerning parentage in general :

[k ) An st-negative child must have both Pt
Rh-positive. (&) All children of an St-negative parent
must be Bh-positive,

In families
anti-Rf :

{1} All mothers and children must be

'_:'|| The I|:|||.1,' mermbeer who o y el
father. Wehave found no exception to thes :
The father will be more frequantly St-negative, sines
he is always fh-positive, than will fathers of normal
children. 18 St-negative he must ba
hormoey; prods an Rh-
negniive of producing a child with-
out the emely remote.
(5] Lf the great ||::|j--'.'illl\.' of fath vihroblastotic
infants are homoeygous, i

i 1 ’ H
.||r--'||.|.--.---|.-

with Gry fontalis duee to

CRNmOL
dlise

Jusd -||_\|-- which wa
and ouar |'|.|iu|||.-|'.|?_--l'n b besem liscd I-". other observa-
tions® about ]|!||:'l|j thermn should be ."!."-||_|':_'.:L|.:'.'l=". We
have so far found eight out of twenty-one to be Si-
negative. The examin n of a larger mumber should
show the extent of any preponderance of homosygous
fathers.

',|"|'.|'|1e- ia ::I::'r|:|1' evidence that there ocour sub-
groups of Bk somewhat similar to those of the ABO

NATURE
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:-:.1,'~:r|-:||| nf Eroups, and to |-'n'.]||-.|.i|| the !'ill-'l!inu':-'» 1|::|iI|
hove been reported™, it is certainly neceasary to
postulate three allelomorphie genes (fh,, fth, and rh)
ano alrmost |-|-|_'IJ:ir.-|_-.' Lo -:J'.'.l-nl, J'.'i'|=. Ith, and rh). It
i5 tempting to equate the frequency of the genotype
fth Kh, to 0-20, the proportion of people wi
fail to react with the 5t sem

za calls
If the frequency of
the pene Bk is so derived, i wy be estimated that
people of the genotypes [T Rhgrh form
ahout f all Rh-positive persons. It is

and
one sixth o
J|:I|II\|'I.|I!'r]|.'|. .;I_l-i-l that 'lllul| |'J|'|'|I ||'| 10} fhe Bl
an anti-fh serum that failed to react with about 16
per cent of Rh-positive bleods, thought that one
sixth of all RBk-positives belonged to the ‘subtype’
iy

aviour of

K. B. Rack.
3. L. TAYLOR.
Galton Laboratory Serwm Unat,
Medieal Research Couneil,
Emergency Publie Health Laboratory Service.
Aug. 17.

1 Wiener, dmear. J. Clei, Path., 12, 302 {11

metitutes and

Musdd and

Race, Tavlor, Cappell and MeFarlanc, Bril, Med, J, {in the pross),

i Levine, J, Hered., 34, T1 [143).

Vitamin C Requirements of the Syrian
Hamster

enoared  in endocrinological  and
I work on the Syrian hamster, we be-
in the diet of tl animal. It was
pxamine the ascorbic acid
|'|-|||||H-||-|-:||-\: of ¢ hamater, because if the animal
required this vitamin, the hamster might be o useful
animal for vitamin C studies sinee it reproduces and
MAtres so j'.;l_]_lll’l_"_ .=ZI|Ii. 15 .'\-Ii"l"l.]‘.l'!i;l]l' DO INOnY 1n-
fections not easily produced in other animals.  Sinea
wo started this study, Routh and Hot n' have con-
claded that rib
thenic acid and
diet of the hamster
]".i\-.-'hj-:-l.':! have conelude
i and p-aminobe acid, in waddition to

i riboflavin, pantothenic acid, pyridoxin, and
ol e, are essent inl to the hamster, but that ]I“"-'[ill"'
weid are not. Sinee no growth curves
I,I:i,l.,|'. the ]il'l'-l.lli -Iltl|_'~'

WhHILE
immunologi
came interested
thought of interest to

1. .
A FTE 1, vin, P ridloxin, xR
il are essential in

Walsman

ieotinic A the
while Cooper, and
that botin and Fl---c-|'!l|:;

acid and aseorb
have been published, we
would be of il|rl'l'|':\-|.
The exporiments were limited to the single sub-
acid, uzing o dict containing ade
.I'.|,||;- arpounts of other growth ossont ls,
Procedure : Twonty male hamsters 3-5 weeks old
W from o eommercial « (Henry
Borgman, Springtield, Missouri), They were divided
ipa of ten cach and of equal weight
distribution, average body wigl 42 gm., aod fed
ad libifum on o diet with and without added ascorbio
acid. The diust was of the |.-l||.|'-l.||.__: |'|It]||_lll-\.J1|_I-||_ :

stance ascorbic

obtained

imto twao




Mo. 3863, NOVEMBER 13

LETTERS TO THE EDITORS

The Editora do ned Rold themaelves e .'\C‘il-'rr|.i'i:|!i_r|_'
Jor epinions expressed by their correspondents.
No notice is daken of anonymous communicaliong.
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Recognition of Rh Genotypes in Man

I¥ a recent communication, two of ua® described
a gerum which we think discloses the EenoLype of
half the persons who « mozygous for the blood
group factor . This s n, &f, agglutinates the
ridd cells of about 80 por cent of people, mcluding
the 15-16 T GO who are ..ru'."r-‘:n.'_'_:-ni'\- e and all the
48 por cent who are heterozvgous, ek, It fails to
renct with 20 per cent, all of whom must be homo-
zyvpgous HARh and be about half the total number of
F:Il\.:l]ILl:l.l'.'l,':hl_l"\-'\. (about 38 per cent of all people).

It is cortain that t||IIJIi| ha of the Bh
gone ocour, and to begin with three may be assumed,
difyy, fhy and rh. Wo sugrested thoat Sf negative
(5t—) people are Rh R, If S8 fails to agglutinate
tho calls of persons with the A6, gene it must react
with all other frequent allelomorphs, Bhy and #h, in
apder to malke up its 80 poer cont nj']:-u-:||:|'-.'|,- roit10mE.

Recently wo have found in the serum of the mother
of an erythre atotie infant a different tvpe of rare
anti-fh 1 This = call -f':.
i8 positive with about 30 per cent of the population,
and Dr. C. V. Harrison has sent a second serum, J,
which gives ident I resulits. We have used 5S¢, K, J
and normal andi-F to examing the blood of
281 unsolected donors {2056 at Cambridee and 76 at

iI“:'II? 1K

SLLTEE, \I.I".i!h L k]

SILTR

Hlll:':ﬂlj ns well as members of families we were
investiga for the RL factor in connexion with
erythroblastosis foetalis. The results from the two
unselected groups together are :
5P N K.J EJS— K.r-+ K.I

b+ 174 . LB - 142 o et} 144
Itk 05 i L o A i 49
blood is = l:l'JJ Ith
blood is nearly always KJ— ; (2) St— blood is nearly
always AJ—. Apart from the five exceptions, it
seems that KJ can react neither with Bh, nor rh,
and must, there o, with f."nl.'_. to achiove its
30 per cent of positives, (The estimated frequency of
the penotypes containing %, is very near to 30 per
gent.] DBesides the five exceptions im the 2851 un-
selected bloods, two of them ff —SE-4- K04 and thres
Bl 8t=K.J -4, o further |':~':|1||E|||;- of each typa was
found in the 139 family samples.

We suppose that the genea g0 far discussed cause
the following reactions

It is seem that (o) KBk o

g iTh

Antisorn

]
Gienea Jih,

rh
If this ia true, it follows that !'l’."n:,_.".l'e- blood must be
Rh4St-+KJ—. No combination of two of thesoe
allelomorphs can make either Kh—=SE-KJ4- or
} +. The first cose, 4+, could be explained
by the presence of A rare gene reacting with AJ
and not with B ;
fih,. Since it 1s so rare, it seems cortain that in our
three examples of this tyvpe of exception the gens is
not in the homozygous state (for if 1t was pr
hera 1 |_E|<;: I‘:--!IIII."._\.'_"lilli.!'\- atate it can ha o
that the frequency of Bherlh, — 4 -, would be about
1 in 15 of all persons). The genotype cannot be
RBh RBE, or Rh.fih, since both of these would be
i+ (RBh BRh,, see below, would also be much too
). The genotype ,I','_n',‘nl'*_

We Mmay FII'IiI'\.'.::"CiIIIIILIiI‘u' call I:'||i.«:

must therefore be

NATURE
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I:'l.z||4-|_'i|-.':||: 1.1.'-:||'|-;r'|'-; ]||11'|;l rl::--;-:'|'j|u,'r|_ il ||_.'i-I..'I|. HETH '\-'|'|"|i4'|l
react with 2 per cent of people who are Rh— with
the anti-fh sera most commonly found. It is possible
that such a serum would be pozitive with this geno-
tvpe Rirh. Although Rhrh will be 5i4+ by virtue
of its rik Hond, 1| i iw-x |_'l.'||l-:-|l|'|~ :||||.' f.’."u_. alan reacts
with St If 5S¢ serum is titrated with rlhefi blood and
fthyrh blood, the red cells representing the double
dose of the St-active rk gene agglutinate at a mich
I".i_].:ll.l'l' l].:|||'!i--r| [e-:i-;_r]|l, Lires (bl the ave _;.;-:'-:- than r|_||-
the Khrh cells representing o single dose of the 5§-
active gens. Two of our examples of Rhork have
been titrated and they are both at the top of the
double-dose clazs,

IT the Eond Jr,'nl:l_. does react '.‘.'i:h ML AE SE0ITES ]i].:'|j'.'.
then to explain the second olass of exception, -
o further allelomorph f&h, which is Sf— A0 must
be postulated. The genotype of the four exceptions
of thi=z !-.illll ORIt u:'lh :1-.-:.-'r'|f'|.||.-||- !||'|:-|'|:|'E|i|4lll1,' be
Rhyfthy. It t be Khoh, Bh.Rh, or the rare
.lr-u'-r'_-."u""r,_-. for all these would be S This leases
only Kk Rk, It not be said ot this o whether
fify, iz Rh for RBh, may be whoelly res
the A+ reactions of these four bloods :
;_{i't'l.'ll by titration, for amti-fh doe
a distinction as does SE. The extended

nsille for

-
no help 1s
1k r!l:l]:\.ﬂ' '\:|||+|
schome is 2

Antlsem

Only a rough estimate of the frequencies of Bh, and
-lil'-'l"y can be made aines the total figures §
infrequent genes. For what they are
they may be derived :

nall for
such warth
) -[HKT

-l
fibizri frequency of wh

0007 and Rhs 0009 o 0+
e ot
EIE]

Rhp Ik, T IEe o

0-011 and Bhy = -3 or 1<

ol Tth, ot

The frequency of B, must be deducted in caloulating
that of rh, and the frequency of fh, deducted simi-
larly in caleulating &4,. The proportion of Bk nega-
722 out of
4,615, or 15-63 par cant. Taking the BOUATS root, wa
have 385 per cent as the combined gens frequency
of v and B, Using the frequency estimated above
for fh: this gives

T III
fthz

tives ATnOnE Persons -:'-Wc.||r||f1|4-|?. by L= iw-x

dimilarly, the proportion of 5t negatives observed is
87 out of 499, or 19-44 per cont. Taking the square
root, we have 44-00 per cent as the combined pone
frequency of fh, and B, Ziving

Ith, k2=8 per eent
If we group together y rost'”
which we cannot recognize serologically, we
pare observed and expected frequencies :

G GO -

b, ik,
174" 180 37 i

ety

fthzrh  Jth, Ry The rest

| i - o TR [
v il g
Ihe close fit 13 good oo

rmation that the Fenotypos
do react

with thess thres scra as wo SUpRpOsa. Tha
fit of Khoeh is particularly important as the eXpeota.
lil:-ll_ -!l!-li.lll_ I'I' .-:|T|-1|I.4
covered. Significant alzo are the children of matings
fih Ith, rhirh, sinee all muast be Bk We have

examined nine such families with sixteen children ali

|-|-:I'|,'||_'|,:- KJ seram was il




oG4

Bh~+St4-HJ—. The probability that all
would be KJ ne st r:-. chanes 18 O-g31%
(the chance of an Kk PErSon being JOT ig 0-63).
Twenty-five families a0 far exami
digcrepancies. By the use of 1

HJ sera the genotypes K& R, B
fifigdeny, 68 por cent of the total, «
J.l'll-\-l'

Bixtean
Ui =00 M5

1 have shown no
anti-fh, St and
, rhrk, Il and

which
and it should
groups in

nastic i'lll.Fl-.l‘:'I:lrJ-.'-:
erythroblastosis foetalis has oc
increase the usefulness of the
|i||_:':.|-__r|-.-:I|:-|."|'-:.
Since this w reeeived

e ies
y 16 per cont and
125 were derived from
quite different from &t and KT,
IR L,
they now hoave papers in the press
|]-'||.--r:.~;t|'.'.li||'__' Bix Iii'\-li|||'1 .!Iil,'!ll:||:||'|‘,|||-\._ Weoe are at
present  calling our fourth and fifth allelomorphs
Al and J'nJ'r,.. i the | hope "| a name and place is
r'hl.-.|1. |III l'|I|| IS : :-|'|'|'II'_|.'I

B. B. Hace.

G. L. Tavoon.

BaTHiEER E. BooRMax.

Banpana F. Dobn.

Modienl 1 el Conneil

J.'::I1Ll':,’_-;l"l oy Blood Transfusion Service,
Ohet, 13,

NATURE, 152, 300 (1843)
Iner, Pree. boe, Bxp. Mool and Mead,

rk has done, wa havo
a paper by Wiener and Landstein ivi
for the genes Rh; 48 per cent, R
rh 36 per eond. r|]|a--'-' fraquer
the | viour of sera
In a '!H'l'.-»”ll:'l.t L&
Wiener says that

wtion at the same

them in

W

1 Haee and Taylor,

B3, 187

Chemical Control of Mitosis

A CONNEXTON bt
cinogenic and

woeon the i action of car-
of polyploidogenic reagents has fre-
postulated 3, bt tost of
; ploidy in i

the |'.‘II|'i.|i
I||.I"'|| Z ||_'\I,'

thy bepmn

has so far
corded. Patton and ?'-.l'|-e| . for example, report
dibenzanthracene causes incroase in the size of the
]rI'I.IFI]IH..'\-'l' nuclei in the root tipa of Aes, bt
that no abnormality of n 15 could e ol v,
It was therefore with some surprise that we found
resontly the root tips of rve sesdlings,
which had beon ing in water containing
of 1.2.50.6 diben ne, a siriking palyploido-
genic effect. in the control with
water alone.

Wo .t 1 the
normsal 1l 1t was some time before we traced
the reazon for the first At that time we had
also beon working with organic mercury compounds
suech as are used for l]ll.—rizl:_t geads Lo FII'\C"\L'l'I|| |'||r|-_-;:|i

These . line solids, bt

s have FLIL A T FHrEsSsure and even

I e |J\|| aiure y 1 Loxie "F"' ir.  This

air may have

Rlate

011 AT

=] Eiil! not Ofcur

experiment, but found only

resialt.

[LLRERAY |

1--:<|L viti

Im an atm I L] i | I =

solid ethyl mercuric
the

] II||||:

It
wilth
l'rllcll'icll'. The result was
experiment, namely, de

pris-
cigely as in firat inite
chrormoaoy

Further trinls :-hnu. 1 that a wvery
of ethyvl mercuric chloride gave the same result and

Jllfl the great convenienes that the eonuld

dilute 1t icm

L8 iR o

|-'..|J"
digzolving 1
and diluting to the re-

andl
rllf_'ll:.

|1|||i|:-l|-\-'.. ot |1|1,| MErCIrie
dibenzanthracens were made by

of each chemical in aleohol
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BOILE I.I'I"u"-
LET {2n

» ETH iE CH . DEFARAT
E COXCERTRATIONS GAVE ¢ DHMFLOIIL

guired proportions with tap water. Both sl
were diffioult to dissolve in water alone and this pro-
codling Was rioas nry to ol |I'||||_ oxnct dulutions. The
|I|||| i | tures contained (- 3||_| oanit aleohol. The
dibenzanthracene which |-:-:-=l-.-|||- 11 WL uniI\' to the
extent of 0-00] part per millic Wik
therefore saturated ; the

was a clear solution.

e b TS

i coll il ss-
ethyl merourie
In a supplementary
BN rirment, a8 |'-.-J;|:-|'I1-|] L Lovan andd Ostergren® for
ealchicine, we found that this trace of aleohol showed

-*-'|:.'_’E|I :-n1.-::_'--.-|i-|.-| and lifted the lower threshold
value of action, The accompanying table summarizes
our results on the action thse npounds on
the r tips of rve seedlings, after 48 hr. treatment
at 22

eSO il
chloride

Parts per million of wat Eilcota®
Dibenz- Ty | f ey | "
! e-Mitcaks Foxieity Palyploldy

{ spimdle disturk
on to the naeber of

It will be noticed that very minute concen-
tratioms of the reagents are involved and that there
limited range of efectivensss, Dibenzanthracons
has no offeet on mitosis at any coneentration
while l.'|]|_'L'| merouric chloride alone has a :-|.':_"!|I affeot
part per million. Ethyl chloride
alome has no eflect at 0 part por million, but in
conjunction with dibenzanthrocene the polyploido-
penie  offect is  pronounced BCCOTIDATIY I
illestration).

Ewvidentls
]l':ll;\.'!ll!l:li(l 1l
fucilitates it i The

|.|_|.'.

I £
alone

PANE g b T

at -0

| S

the ethyl mercuric chloride is the direct
and the dibenzanthrmcene

servation by Lisle®, which
we have con wil, that dibenzanthracens reduces
the ability of lipoids to inhibit the oxidation of fats,
may show how this comes about.
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Recognition of a Further Common Rh
Genotype in Man
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1943, which, when used
thres, makes
S e it of

communi

t i |-.| hesen reached, as d
thres
of about

il

LS PR S TR

I

in eormly
A iTE
and daofi

recogmnizsble oty po |.-r' |i-:||.;.
two turther
More recentl letter
{ has come from Wiener des: ing all
ARl ,|||-|--|_."||'||'_;|||I-I'}:I'I'l:ll |'I|"|'I|.-_-. We will use Wiener's
which Bh,, he, ©h, BW (rh dot). BA"
(Rhz), but for the gene Wiener calls Bi (Bh, bar)
wa prefer b, for fih has for s o had a
i The

l!i‘\-\.'llll ||!|l:'."-

making seven in all.

W)
DIRNTNRENS il e
much

and are

fily we will

wider mes names wo have used?

now aband 'on In brackeis.

‘Lhe new serum agelutinates the
who have the |||'-||||'.'|I
It is undoul
anti-fih,.

I'l'.' l-"|| "l\l I""‘- lrl:‘.'l" llll‘.'II

|"'H.i_ |'|'||'\- <|| 'I.H'H-I_I_II'
T .Ir.IIr!.I ar I,;||_' I ':_-:|l||ql .|I.'|I|I.'-_
||}' thus Ly of serum called |"-. Wierer?
rhapa its greatest use i«-' in =i opar s
IF’J'II cent), fh REL” ar
| ki) f 1 the
oo '|:. -.|||qn “the rest™ in
“The rest" group now
cont) and i, llll-'-l'_"J" 3
wring the rare
cont of people

L BOr-
uishabls
I vEion .
containg only fifirf (12 pe
cont) of commmon genotypes whila,
oned, the ger
can ba rec mizec.
We we
forms R,
donors wa
OF thess, 57 §
|5-t'1|'
|I'\'-|'|l"||
sponsibl
.I'I||l||
mn twa @
fihgrfa, daught
dnse

|-c||1,]:-- 1|| .||-|.-|g| =1 F|.-|'
tirat @ aware of the existence of
.IJ||; i '|.'|'||i'r] the hlood of 154
1 with fikh 5t K.J
Fave "|||' reaction of

& with

LTS
and anti-Kh, zera.
" Btk (44—, all
the new anti-fih, Tl
Présim o ion that the fi or ro-
u |||";]:-‘ cbed o il il

' -|'ll||ll| ila ooeurrenco

s hdy,

3 Teslo

O,
LOGNDN, FOYW &f
I|.|.-:||<']'
|||~I_! ||I
showing

i famaly
Khoeh colls give the
t! when titrated ih St
af the 154 bloods gave the

| of these

elled ST,

f:.'r SErUm exXcepd one ;
ille :'l.. ||_.- I'Z\.l'll_l:l ion is
{(No. 15, Race & al®) this allelom. iph has
el in two gonerations [mot]
maother ff4'vh, tather fh ek, firs
child Riri). .|'.l'.I Fh colls
wlhen titronted el o

The
with F St and K.J is
have also beon
BOTUIN. III. I I..I Lor =ernm
theory

SEL= LY (5
farmily

hean fon

l_'i'.-" i |||'
showing 1hat
LT II

=0 UL,
(s

now 435, tha

tested with the anti-Ih,
15 '|:'|.lr|--."iiI:!' thie
forward in the PREVIOLS ITLEEL I
|.'|I' 1 TEOLS Ik + &8+ KT wmlbad ““the

it ean ilated that 47 pes ahonld
oither the e fify or BN, In the 154 bloods
» And of 20, or 42 per

of these
el
put
the
havwe
there
WD

wara 45% thes=a

SInce

JANUARY 8, 1944, vou. 153
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Table 2.
Race, af @l
Antizera
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that Wiener has not met the fihy allelomorph becauss
he has not had an St The results
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correct must ba very high. We were stimulated by
Wiener's letter to attempt to identify his types of
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of them represented in our collection. Among sera
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i. K. Baome.

(3. L. Tavrnon.

1. F. CAPPELL.

Manyory N. McFanraxe,

.'I-Il'llil'=|| Resenrch Couneil

Emergeney sl Dransfusion Servies ;

sity of St. Andrews.

Phenogenetic Evidence for the Amphidi-
ploid Origin of New World Cottons
THE genus G

into four

54 I.'il"'ll LEREI [FE] divided |'.'|.I,.__|]._.l E._'.|||_'I.'
miin ETOups :

Cyrtologienl
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American 'li[l!llil! et and a lobed I llala from
the Asintic parent might reproduce a type of leaf
development which is characteristic of New World
cottong. In other words, the Now '|.'l.":||'|||_.|||--||;.|_-'|-||'F'|]|_
aeries might be regarded az a series of Asiatic alleles
ill"l'illﬂ' LEL -'l>||ilc:|-'l ion with an ek ire leaf e At I'||q_:

No duplicate leaf-shape penes are known
in New World cottons, so it was postulated, on this
hypothesis, that the entire leaf g

ne is quite stable

fons.
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Fig. 3. DEVELOPMERT. WACKS OF NEW WORLD AMFHIDIPLOLID
TYPE=: (o) I (&) LE CONMPARE WITH SVSTHEMZED TYFES IX
FiG, 2

can therefore be expressed az allometric develop-
mental constanta (K values). Asshown in the figures,
the two K s practically identical.

t T 14111 II:‘.' orthodox  gFenetic
analvzis—which awaits the suceessful synthesis by
colehicine treatment of a sot of ||r|||||.ili:]:-||!."-|-c which
will cross with New World types the data sugpest
that two alleles of the New World series, LE and [,
are  identical with £ i X respectively,
where X iz an entire leaf allele from an American
diploid entire leaved ancestor. Four American diploid
,:]Hn.;-i.-,-c with entire leaves still exist : F. aridum,
Flotzgehionwm  (ineluding
|::|':||J_'|_'.I| |_:||||'i||||:‘|llj3||'ll'.I
considerations =1 at that either of the two
named in combination with &, arboreim would pro
duce n hybrid showing considerable similarity to
Fl]‘q'-uL'ILl:-:'-l_-. MNew Waorld eottons.

WIS §
ol

(s, RPN IR, .
davideonit) amd 7. roimondin,

the last-

- I I
Empire Cotton Growing Corporation,
Cotton Hessarch Station,
Trinicdad.

BTEPHENS.

b LHiE Jrross

Acid-labile Carbon Dioxide in Mammalian
Muscle and the Hydrogen lon Concentra-
tion of the Muscle Fibre
im0l frop it
e ':-:- COmOCeniraL o

ated sartor muscle of the

over o wide ra

|"-::-r|. i 150
was found?® that
of external potassinm and chlorine itons the following
relation applied (in accordance with the Donnan
principle) :

[Kl |
(1] [,
where [K].[l] are the potassium concentrations
withinmn .'||.|:| without the fibre, and :-Cirlll.!:l."|_1. for |'-'|'.
[t may be assumed that the following wonld likewise
apply :
L el 1T e 1
4] | Cl
aines H is a smaller
the same size as Cl.

Recently Wallace

for the total carbon

[HCO,
, [HTO, ],

eation than K, and HCCO; about

and Hastings® published data
dioxide in mammalian ]IL'.J"\-I']I.',
finding therein about 11 mM. carbon dioxide per kilo

and allowing the freo
approximately equal concentration across the mem-
brane, and the remainder to be altogether HOO; 1om,
[HCO,],
[HCO,)

carbon dioxide to ba in

it follows that the ratio would then be far
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higher than Therefore, either the mammalian

muscle fil g a much differont electr

dlifferant

dyte distribn-
mombrane permeability than
the total earbon
dioxide assigned by Wallace and Hastings to the
HIC, i 18 much too high.

The latter ia the true explanation, ns shown in
recent work 1n this .'il!ll:ll'ijl,lll'.:\.'. The total earbon
dioxide in mammalinn muscle was determined F.I-,-

tion and a

j."':l.{ musele, or the fraction of

LI T ilj|-\..l|i .1:11?1I|_||:-||_ .I||-:|_ '\-\.i|||-|;l|,_l_hl-||r eSS -

nt of the carbon dioxide liberated on acidification.
The figure of Wallace and Hastings wos eonfirmed.
[t was found, however, that if to the alkaline extract
saturated ba de was added, and the mix-
ture centrifuged for about B0 minutes at 3,000 rov,)
Thin., in
and this contained

HATER I'I

many cased a olear solution-was obtained,
maore than half the total acid-
labile carbon dioxide. The leg muscles of VOry Voung
rabhits, and the abdominal muscle in general, wers
1'llilllli to ba the most :-u:ili-ufill.'ll:-r'_‘; for the purpeass,

For rabbit abdominal the total carbon
dioxide was found to be 11-4 mb. per kilo and the
barium-soluble fraction 5-2. For the leg muscle of
rabbit and cat the total was found to be 106 and
the bariom soluble fraction 7-0 mM. per kilo, The
roality of o trus barium-soluble fraction of such mag-
nitude was proved by the following facts. (o) Addi-
tions of HCL), (as potassium | rhonite) to the
alkali bafore addition of barium chloride
were fully precipitated. (b) A curve of turbidity
againat HCO,; present before addition of barium
chloride was obtained by first evacuating abdominal
muscle for hours in the cold, and then extracting with
alkali, and adding graded amounta of HOO, to similar
aXLFact. The r||r|.-i-:|illr (#111 ;L-:||1ir'|;_r 1h|,'
arium chloride was measured in the Pulfrich tarbidi-
meter, and expressed in absolute nombers. A value
of 0-10 in the extract would out correspond to the
bariume-zolahle in extract of fresh
whereas sither no opacity was present after
barinm chloride addition and |'l'||Ir|-‘|'u;,‘i||u gL

n.) or =0 little that the total avemge valos was
0-008, or only 8 por cent of the turbidity for the
equivalent amount of HCO,.

Nature af th
resenreches of He Moeldrum and
Roughton®, it might be expected that some at least
of this barmm-soluble fraction 18 car
dioxide, YWe have
|ii||1il||'

sl

oxiracts

mmes of

CRL LK Iill:l":l i
i
IMEcie,

tha
the

Bapriumi-solihl _,I'-.-'r.'r'!'-'-l.u. From the

uwes?, Faurholtt,

ing carbon
investigated the time curve of |
ovacunted guinea pig
mnscle, and obtained the mean curves as shown in
ympanying figure. It will appear that a 2-3
mM. fraction only of the barium-soluble guantity is
riven off rapid .'.,,:|:||-'| the greater franetion, 34 mM. [T
kilo, isemitted very slowly. Only 2-3 mM. can there-
fore be regards

loss  from

[4=3" |'I'|| i1y

L A

|-|i|il'|_'|' to be carbamino carbon dios-
ide, the remainder being a still unknown compournd.,
|r|"| |I.l_|'.ll r-.'. ,'r',. ¥l -.l,-r--,l'. .-'I- '.l."-'. -'l_.lll' s |':|r|l| 14 1 |]!||‘l.||]|'
plus the HOCO 10n in s d )
and al -'n.-.'in'_': far the ir.-111l'.-F ".':|:||1'-c, el the true
value of the bicarbonate content in the water of
the muscle fibre becomes 0-9 mM. per litre, whersas
the dioxide  In extracellular water is
approximately 1-2 mM. per kilo. Therefore the pH
is given by

pH G-l loge 1 -2 /010 B
If, on the other hand, we consider the ratio

(K], H],
[B] [H]®

18 10-6 — T+ 3-8,

earbon the
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Mutaticn and the Rhesus Reaction

latter! on genstics of the RA
antigen in man, ProffL. T. Hoghen advances two
hypothesas. The first ia that the frequency of the
ri pene, determining the absence of the antigen, 18
approximately constant from one generation to
another in human '|'.!-I'.l'|"lL?||-l‘|.'itl!'|'~'. The second iz thoat
this constaney is dus to the formation of new rh
penes by mutation, at a rate which replaces those
alimmated by the deaths of heterozygotes from
ervithroblastosia foetalis fions as

I hiz interssting

Thus such popu
those of England and the United States are thought
to be in eguilibrivm.

Prof. Hogben does mot refer to the earlier work
of Wiener® and Haldane® on this question, perhaps
because the latter at least requires some revision in
the light of later observations. Neither Wiener nor
Haldansa believed that the present |_||'x||.|":||-:'t. of tha
rh gene waa gtable, and they aseribed it to the forma-
tion of the Western Eur opean peaple by (geologically)
refant cross .|| '||{\~I'u.-:'€‘~ra a race-in wh I1|" the ‘:'-"r o=l ]
was very rare, as it is' in American Indians, and one
in which it was very common. Haldane calenlated
that selection at its present intensity would reduce
the frequency of Ri-negative individuoals from its
present mean American value of 14 to 1 per cent
in about six hundred penerations.

Whether or not the theory of racial erossing is
AL L]J[’L"‘| there is a sound reason for rejecting Prof.
Hoghen's theory, namaly, that the equilibrium which
he postulates would be unstable. Let ¢ be the time
measured in generations, p the frequency of the rh
gene, 1 — B the ratio of the mean viability of RBA rh
children of ri v mothers to that of other babies,
nnd g the frequency with which fik (or a group of
dominant ||.]|_4_:'|-:_:|z|'|q:|ri‘|'||.‘c] mutates to vl per E{!r'p:.-l".“s.! iomn.
Then it follows from the argument given by Haldane?®
that

ff: = p (1 —p) — Ep* (1 — p) (} — p) + O(k").
Henee at equilibrivm g == Ep? (1 — p). Among
Amporican whites p = 0-39, so if they are in squili-
brium p = 0-016731%. If p 15 shghtly mcreaszed, say,

‘ii-‘ = L 0-0004386k, so it will tend to in-

crense further.
i

at
If p == (-016731% the l'.l-rli:,' stable equilibria are given
by p=1 and p = 0-27.

In general, the condition for stability is that
i I,-'rf!-
dp \ dt
the equilibrium. It can readily be shown that this
15 only possible, whatever the mutation-rate, if
P = 1/3. The existence of unstable equilibria between
salection and mutation was pointed out by Haldane®,
and it is always desirable to investigate the atability
of postulated equilibria of this kind.

While it would seem that Prof. Hoghen's theory
must be rojocted, I do not wish to suggest that my
own should therefors be accepted. Its acceptance
must depend, among other things, on research into

to (=40,

[f it ia slightly diminished to 0:38,

- (=-000370&, a0 it will tend to diminish forther.

should be negative in the neighbourhood of

ATU

0y

i
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the the Rh

lacus in

fracquency of different allelomorphs at

various populations, and 1 fully -1|'|'l!'|-.ulf

Prof. Hogben's plea for more such research. This is

'|'p'LI'1 fl'll|:2|']_‘-.' dezirable in Asiatic I'II:IP'.JI-'I.liI:'I:I'I"'\- whens,

if anywhere, a high frequency of £ |ni£|‘ t be expected.

J. B, 5. HALDANE.

Department of Biometry,

University College, London.
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* Im Natore of Decemnber 18, Prof. L. Hoghen has
dizcussed the question of gene equilibrium in the
Rhesus blood-group factor, and draws the conelusion
that a mutation-rate from Rhesus-positive to Rhesus-
negative genes of quite unprecedented magnitude can
be imferred from what is at present known of the
genetic situation and the medical facts.

With the importance of obtaining direct and un-
hiased data of the vital statistics of marriages between
different genotypes we are in most hearty agreemont ;
and, indeed, have already taken ]i'Ll'.'li']ILIJL-I.I}' steps
toward a direct ascertainment of these factors, The
situation in some respects, however, does not appear
to us to have been correctly stated by Prof. Hogben ;
in particular, we would dissocinte ourselves from the
statement that ‘“‘Levine's hypothesia postulates a
form of adverse selection. 2 It appears to us,
on the oconl TALY. that the evidenee for Levine's
theory of the causation of hemolyvtic disease of the
newhorn is completely independent of any such
postulate, and would be equally convinemg whether
there is or is not any such selective influencs at work.
It would also be wrong to infer a selective elimination
of the rarer gens Elnm a demonstrable elimination of
heterozygotes, unless we knew, as we do not know,
that fertility is not concurrently affected.

Finally, we do not think that Prof. Hogben's
theory of an abmormal rmutation-rate gams any
f‘!'lll[;ll'r!lil‘ Em; fromm r]n_: :'Jtlile}r {‘*xh-n:’:i\'l{\ $}.—:I,|,':|||. |::|:r
multiple allelomorphs of the Bhesus factor recently
demonstrated at the Galton Laboratory Serum Unit
and elsewhere. Speaking of his mutation-rate,
Hoghen “"on the other hand, its value is not
inordinately high if we interpret p to sipnify the rate
of mutation at the Bk locus from any one of o serics
of 5 or more doeminant alleles’. Of the seven allelo-
morphs we now postulate, not more than four are
Rhesus-positive, while thres are Rhesus-negative.
Moreover, wa do not ses that the mutation theory
is nided by the supposition that the hypothetical
mutation is derived from any one rather than equally
from all of the possible sources.

FETR
iYE

Department of Genetics, R. A, Fisarr,

Cambridge.

R. R. Raoe,

= : : =5 G. L. Tavron.
Galton Laboratory Serum Unit,

Department of Pathology,
Cambridge.

The Human Side of Anthropology

THE recent editorial in NATURE! made oub a very
strong case for the importance of the social sciences
az a scientific contribution to the welfare of the com-
munity ; and in the same issue, Prof. Le Gros Clark
directed attention to soms of the rich and interesting
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THE Rh BLOOD GROUP FACTOR—I|

By G. L. TAYLOR,* M.D., Ph.D., M.R.C.P., and
R. R. RACE,* M.R.CS5., LR.C.P.
The Galton Laboratory Serum Unit, Department of Pathelagy,
Cambridge.
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Eh factor seem 1] bz '.Il.".l.'l':":lil'.l"l;] bv a series of
allelomor Whilst the posifion is not yet
fully eluc i possible to recofnize,
by serological tests, the genotypes of a large pro-
portion of pe » InCréase consider the
knowledge on whic base an estimate of the
chances of naffecte : T 1 bormn _ to
couples who have had erythroblasto nes | see
Race and 'l '._'t.'||r:'_ P43 - and Tavlor, Boorman
and Dodd, 1943), '

| &1
| R L

Transfusion Reactions
The Rh factor is of great importance and it is
1 shown to be the cause of many transfusion
ns which would prev |-||I-|'|_ have FOMme -
ed. But ||'l.|'l“'||:l|"|||5'| ity iz far from being
the only transfusi and Rh is
not the only cause of mcompa v. The antigens
and antibodies of the A-B-O system of groups arc
potentially far more dangerous, and ead to
more reactions unless the grouping is accurate
seems that A and B are regularly antigenic for man,
and that when, owing to some mistake, a recipient
is given blood cells with an antigen for which his
containg the antibody, will be a
réaction i g in intensity from the very mildest,
which may not be noticed, to one severe enougrh to
recipient survives, the

kill. In any
.'L11|i|~-'r|_1.' in his plasma will, within a week or ten
dl"."'\- almost ce r1.||r'||x be enormo usly imerea i 50
that .|J1t||11|:' tram nr11-|-:r~ froam the &5 |'||||'_I Or an |'|""||:"
donor of like group will be fr t with the
gravest danger. Similarly, a recipient may be i
'1IL21II‘-LE] against a sub-group antigen and tron
arise at a later transfusion, although first-trans-
tusion reactions, due to the sub-groups, are not of
much importance, because the antibodies concerned
are seldom present m | amounts,
M and N ecan regrard as practically
.|."|Ii:_:1'r"i" for man. As mentioned abowve, |\r.'!|_'\.' Lwaor
cases of human anti-M and one of anti-N, due to
transfusion, have been found, Anti-P iz Land-
extra-agglutinin Mo, 1, and occurs but
human serum. As a cause of incompati-
bility Ith is much commoner than the sub-grou p and
the M, ¥ and P antigens. 1l."ll'.u;n Eh-positive hlood
s given to some Rh-negative recipients the body
seems o recogmise it as foreign and eliminates it
At a first 11':|||-|'L1~=il~|| the "|Il|'|.':-'i~=. may be so
gradual as to be 1|r>-11*—|:-l.m.d but following this
‘silent " reaction Rh antibodies may be formed
ind cause at a later transfusion the most ser
resction.

What has been said makes obvious the need for
the following procedures :

(1) Most careful and complete A-B-0) grouping

in every
(2) Avoidance of
than once for

oSG

Nere

case, if the

r||_' |.||l| "eIs
or-

steiner s

|'|.'1'.' ifi

LELLES

case,

using the same donor
any one 1'¢|_":.|Ini|.;!'|1, because of
the ™ ||i"-|_l.' that the |:E||l:'|' |'|..|l-c|.; an
antibody to some rare and irregular antigen
in the donor's cells

Careful direct matching of the recipient's
serum and the cells of mtended donors, and
this cannot be done adequately only
(universal donor) blood should

MOre

when
group ()
e mven,
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(4} When the recipient has been transfused
L-I.‘[L1L' or 15 a woman n whose blood therd
reason to suspect there may he .-|"'|[I T-i"l
[ 3 AT I'II..,I
factor and its antibody, and if it
--'1|k Kh-negative blood of
roup  should be  given.
' |.|':.|'a||.:!'|I':-. serum  should be
tested agamnst the cells of any mfte "|-.|4_|| o 10T
by a tube method similar to

deseribed,
nnection with
transtused, 1t
1sfuszed cells ma

|=I{' |,|I|II,! '\-1'II.I|_|:|1 ir po |., bz

tk nat 1o HE

In o
recently
the tr:
those of the rec
thus anti-Eh

testing the blood of a patient
should remembered that
¥ be of different group from
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serum will agglutinate Rh-positive
~.!-|||':_'.'.1i g ]l-:;;::-:lll-:-' ;'_|'|-:||'u_'|I 1,1.I"|'i|:-l,
neutralise any anti-BEh in the

serum.  The cause of an incompatible

¥, 11 this wav, be masked. Examina-

tion of ; _'||:|’|,; of the e tent's blood taken hefore
the x..l.11-1||-:-11 and of the ||I|:-:-;l transfused,
should elear up a case of  suspecter d incompatibility.
f‘:-:'.'ll'i_'\.' II!"|I-!III1|r2.|-L|.._1., these -\-rH'I_"'!'!'Il{I!h are

donor
cells |'|'!.-::n

always,
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not available; they shoul :] be L-.,-I until it is certain
t the transfusion beenn ¢ gatisfactory.
Exammation of the post-trar 15 fusion |:-|I 1 of the
recipient alone may, by the method of differential
] ner, 1942, .|:1:| Mollizon,
f re than one s0rt 18
ibality. ."Lll::.'!m:]_'.' re-
m by donor cells
‘tectable 1 samples taken a week or
| the transfusion.
When the need for transfusi
and the iton as regards o
1 be a rruu] |:||'-_
transfusion of serum I;
necessary tesis iy
To deal with the risk of ;'.l-cx|||:§-:|l,i!'|:'|i!_:r due o
the.Rh factor, it has been suggested that only Bh-
r'.l_':_f.;[".|'-'l_' :"\--!'In.lllll'i ]r(' :_:il.l.".l [IC i RIS
fused in connection with pregnancy, Ihu would
eliminate the risk almost entirely, but knowledge of
the recently discovered anti-Hr agglutining shows
that Rh-negative blood would not be compatible for
WO,

bloo

SMTIE
1o be contmued )

CRITICAL DIAGNOSIS

By 5. WATSON SMITH, M.D., F.R.C.P.(Edin.).
F.R.C.P.{Lond.),

Han, Consulting Physician, Royal Victoria and West Hants
Haspital, Bournemauth.

Ls5e morbien.”

v knmow what the
SEASES Were CoOmTme -:r:]:-la'v
diagnosiz would zent | difficulty; but it is
not =0, and though obstacles will occur to be over-
come, it takes courage on the part of the chmoan
io refuseto commit himself to any diagnosis. The
wisezf among doctors will mot label a particular
patient where doubts and gquestionings occur to
forbid it; and rightly so, because it 15 nobler this
than to risk being at fault or wrong, so to add
the patient’z troubles, To afix a misleading or
uncertam -diagnostic label 15 more often than nol
unpardonable, even if forced by the importunity
of an anxious relative demanding to know © what's

! |-r."r-|'r the medical |~1'|.'1 has had time and
tunity  possess himself of all the facts of
case upon whicl h to make a I.|.L' 15100,

The science and art of diagnosis is toilsome and
perplexing times. . For bedside work—the most
import part of the doctor's day's work—a good
knowle of clinical medicine 15 necessary, and
an acquaintanee with the elements of
Tepay itzeli. [n most instances of 1
W L :!;_{lll;:cix, the III'| le 'I'l".lllII error
e one of omission 1 han of commi
lack of -m-L!'-n'l with 1 attention and observation
in the 1,| the haste
and hurry well have
l.llrl'\-"-lll.:l.llll."\- lnttle

Casting
a I|l"'|||-L'!' il

fAd sanitatem gmadis est no
|1 15 2 .-1l;|:- |-|'.'..-|1|’1*-\. 111':1“'1

disease §s. [ f

the case. O occasions,
it pursues all doct
'\-hlr. |_|1 |
thoughts ]l wekoward bn ||H-_"H. mto |

instances where diagnosis proved

|||-r of
:
:I:'.J.I

one '-

are
correct dh 1AENOSES are I _Ei.-ll'.'ll.

Iulr\ many, but
other presumabl

these have not Ejt'rll'l:1|.l:-_
imprinted on the memory wher'

_‘l.]l_'||-.||_|:_:h we know '::'!:'I', miedical inén are ndé morc
Lnr'-:llf"n]{- than others, in our INNErmMost cONSCIENCces
we feel blameworthy, even gui ilty, refusing to u'l--]ll
the attitude of excusing |.-l."|-l.|'-.l*- for
sufficient time and care to the work.

In infancy | childhood, acute infection com-
monly gives sudden sharp reaction and
illpess with much anxiety onthe part of parents
who, in their fear, demand to be told “ what s
wrong "' before signs and symptoms have made
any diagnosis possible, A provisional diagnosis of
pyrexia, symptom only as this is, often
Fiving the doctor time to marshal all the clinical
facts of the case. Yet, even if the truth is blunt,

should be told,

One  great of omi
children is failure to complete the physical exami-
nation by inspecting tonsils and pharynx, taking
a throat swab if any departure from the normal
i5 discovered.

'r'|||_'1'|_ Apaii, ir; Wi ung x'|'; -:|:'|'.‘ ...l.hﬁ' |-r4IIIL‘-'1i"]
adenitis has to be kept in 1 ind as a possible cause
of acute illness—naot defined disease by
any means. [i is surprising, too, how an .:|:|:u1'u|-;~.
abscess in a child be missed by failure to
examine per reclum—too common an omisgion at
in any patient.

No patient s properly examined unless the urine
iz tested, and a blood film taken for staiming and
|'|!;.-L'I!'1::il.'-!l|:'il. XAl i

Even eosmopl wil
presence of parasitic disease or of
modic asthma. Where in the child there 15 ab-
dominal colic, the skin® should be examined for
purpura ;- laparotomy inzadvertently done
even in Henoch's purpura,

[n later childhood,

i ais e

rise to

satizshes,

error ssion. in dealing with

Can

'.I'I:l. age

indirectly disclose the
incipient

spas-

has '!|I;'|'|'.
may be
'||r--<', Viague ]I.'I;.]'IH, m '.i:-'!‘,
disinclination for effort, and ],.1.'.-5i-5‘.l‘[!I tachve

with a fluctuating temperature, be indic

an established rheumatic pancarditis,

aculé 1 MTER LIS
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taken these days to
of « i I.ll.'l_'.l'_f..'-l'

, O 1n-

7
=

iles 15 known
be that .'-1-.- drug has

illness, ordered by another

LT

In stout n - women, complaint
high abdomi i ' Ilir'n«'& will :
the commone: unal trouble at that time of
life, namely, cholecystitis; here i‘. should be
mentioned that an X-ray gnosis of gall-stones,
vithout cli evidence y prove to be wrong
when cholecystostomy is .

patient, at any ape, we would offer

cl I'|E-.'.|: Pr0e f s |:-.1|-:l|'.'|.‘.l'-::..' r -\- "y
EVICene ||:'||:._' !--||' { -.||.|'Il:“. i not
asg a sl C FI0EIS i5 a well-known
fact ‘:"n'. X-T any patient, taken alone
and acly

."n. ..||~ diaphragm: itic pain which

ll'l.' abdomen n

IS8,

is *'l."-l."'l'l:'l to
iy wrongly be agcribed to appe
I in reality the

'il.-l' done) Cause

sa 1'-. it thoracic CIMPyEema.

Some time ago, a |:::I nt presented himself with
the complaint that he had felt ill ra week, during
which time he had tinued his employvment as a
commercial traveller, moving fr town to

He had felt himself becoming pradually we

in the and had had =everal attacks of
nose bleeding. * He was a stout man of. 40 VEars,
with * pink and white * complexion, and was found
to have a large, soft spleen. "\'-':I'|a-"'|,' 7 hlood
l|i.‘~!."' v, dll imin ".ui ¢ blood examination WS |,,.,||_.l:‘
only to disclose an Iymphatic lenkemia

 died some ten da

CHT1

Tew davs,

acute

On e OCe
sented all th cord
fter detes '.: ing the level of the likely neoplasm,
: d a do laminectomy, indicating
']1| be done, ".I OpeeT 'II.*Il
At |1 .,'|-' |"\-'I

l.-!‘:'||‘:-'-;;:u'.i|;r|_

when Ih.:- I|II.'I.:I was exj
was found. On my e 1-L-| that the .IIL“-
be extended u irds, a
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pi= E

smnal
than the
ered,
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vertebrae is to be re
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SErLous

mistake whi
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woman 1o be g

LITRC OETH 1
both doc
VOUNg or 1 e=aeed
t when, in fact, she |
!:.'\.I.Il.. 1.||"-.'l|.|. ovarian ]
seen the O -ull,-:_'- ha ppen—w| hen
nant uterus has been believed to be an Ovarian cyst,
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The error may only be discovered on laps
I is the shadow of doubt, examina

r ph l-'le"'~1| thy

If 1 [ i
4n ..||.

M.
of coma, con plaint
cpigastrium is not unusual.
abds | i
.:Ii'Ci'Illl.L
l'l'l."l '.'.';u 1in normal limits and
not unheal ‘n may result from
i e : known to me, laparotomy
fulhl:'r'.rJ the patient’s death;
be amiss at rati

cfore the onset

1 in the
‘:'|1El.]l.||-!'
vomiting, and

[n men
sistent
‘-".':||'| i

i.II.II.IIE

a urine

not casily

y be mistaken
1c pland, and valuable time
ficult to diagnose is the rare
ia. The only example T ever saw
: I senior surgeon who
similar case many vears

on, wise in hizs gene

ny w'lh"u'

for an enlarged lym | ||-
| that most

remembered having
betore, This s:

never by any ch

ST
me surg

In the 1-i-]-"|x‘
fiof, 5

:all'!u'llm-_ 20 of func-
often gradual, iz

)
atter the sixth decade of

I;;I ure |-t
wetimes *-»L"l:|n:|'
be expected ; v
life, long ].|:~..1|_!_r e infections and degene
tive Processes, |'|JI2'||'|!I.-!"||_'.' cardio-vascular in the
ginning, are to be looked for, Diagnosis here
is mot “ eut-and-dry "; it is not enough to name
l|IL' I1I l.::l11|l.'l"!:.'ir"::{ |‘J.;|_'_:';r|1,|;|:::. |_] |:.;.:|.,:--.-3‘.--.--_-,-
must | x and followed from day to day
treatmenit 15 to have any degree of success. Ewven
the |"'||“‘ 's general strength should be estimated
] 3 4L[-.w.1l|:l" 15, ability to help himself, and
A weakening or failed voice is
a reliable bad prognostic.
are two conditions affecting the elderly
at once obvious, namely, cerebral throm
bosis i|| local areas, and degenerative myocarditis.
Fatients suffering from either of these may nes
close observation for several davs before a con
firmed diagnosis can be made. ™ At ages 50-60
commonly, local arterio-sclerosis in the coron:
f - heart may precipitate a coronary
L : h, because of “ angina abdominis’
may be mistaken for indigestion—a fa mistake,
A senile di *--I|:"|Il..'-. about which comparatively
little has 1|-:':'I! .‘v:'.ili or written is semile :I'I_-‘;!Pil. 1
which is of commoner occurrence than iz Fenet
supposed, happe at any age af
'I'lh:‘ "1i-.1' deciding  factor the
3 the loss |:-. MiScH :|||| and of
a feeling ; £55 AN ety i
limbs with consequent shuffling ;
The -i gns, though often equivoc
] .I:-L:'.L'\*.'. lower  motor neyufone
sy, with .|'I|."- 15at10mn,
to have its beginning in
in-sclerosis of spinal vessels.
the practice of clinical medicine, without
correct diagnosis—which is not always by any
means easy—all else fails. Only with sure and
certain rmfr-r“-zlt can treatment succeed, How can

monc
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THE Rh BLOOD GROUP FACTOR—II and father positive,

- 16T SETUI

By G. L. TAYLOR.* M.D., Ph.D., M.R.C.P., and :l.:--.-l-].‘ I-'=-. e e e o
R. R. RACE* M.R.C5., LR.C.P. z “' B e '” -x. ;1;]'“

W present later V. ar
The Galton Laboratory Serum Unit, Department of Pathalogy, i : / ..-.. i  ftor
Cambridge. atb anmtervals.  J _||.'l.
. » undetectable for a few days
week or ten days and then
Hemolytic Disease of the Mewborn chisag t it may persist for mor Of Years.
No method iz known of preventing anti-Rh in In ; 1525 1t can be detected in the child’s blood

Bh-negative mother’'s serum  from harming hes tor a sk e 0 - birth, When the tests st

Rh-positive festus. If in future a poylsacc
responsible for the specific of the Rh ant
I ted, s imjec the mother
: ] 1 the mothe
nful effects on 5. Although no treat- Most commaonly, Rh-neg blood will be nee
iz possible befor ivery, steps can be take - | the baby's group w
to ensure that proper tre: it Wi, real donor blood (group ), either
t i led, for e aby oOr he bl ank or in a donor readily access
i it 3 0 s ble: this blood would also be =u
'!lrlw.il_im' '.'.r:ll'-l W Il
'|_'|'|_' |'.:--\'-|'.-:,"'
that : 1
certain to be "E0 O T of the newborn, 5
Nevertheless, 90 per « . of er stol] i hild | isfusion of blocd lacking the an

Tl LT

have Bh-negative mu 5, A 61 @ WOman is hich the mother has made the agelutimin, and
Rh-negative it 15 wise to remeé should treatment seems full of promise. In the past,
not be fo hat an | DETSONn T3 replace by transfusion the child's bload
e immn q : e : ed by lysis, have not been very successful,
present, il:-.l.'-.-__.'.' I anre coml @l AlMos - - - 15 !Il.' :'.'. ] - I s |1.'|-".'-.'.|,
to families wl ;

SUSECLE

Rh and other f agglutinins. n the ase 18 }E | i prev
tory. is suggestive, and the n r Rh-neg . cord bl should be exam
* Worldeg on bebalf of the Medical o 3 L '_ FENT ASTOEIE ! | SnoL De
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Tests for the Rh Factor and Its Antibody
!!l':_l'l".l_'l‘ I.l".' ||'II'
1t Er'..l'.l,ﬁ ll,', hen
i5 the

T . 1
[he presence of Rh

red bl 1 cells
are two
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SERLUM

THE COMMON COLD

By SYDMEY LINFOOT, B.Sc.(Gen.), B.Sc.(Phys.),
A.M.1.Chem.E.

Director, The Lexden Laboratories, Londan.
[.ﬁ.{_n;c;p?rrrl as a thesiz far the dtg:’¢¢ of Ph.D.)

THg common
in this country than 1
ency and the rarity of ; e ] st step was the d oy of an ™ anfluenza
+ hs The discovery of the 15 of influen:z
step f Unfortunately,
EemeTa akth, Ir mental abihty an r Wel Fpei] 0t, W ich has | based on the dis
being, i the alleged cause, has not proved
There have been quite well-defined lines of 1 | e auccessiul " yaccine cure,”
attack, most of 1 based on the assumyj hat and it iz doubtful if any pe it and satisfact
the III:,-.'Lill 15 and the i ¥ od cure has been obtained from the use of pr ralions
permt. We will o ider these appr to the made from the nfluenza virus, The only remain
I [ I | ng hope now seems to be tl
(@) Either a new method of admimistration can
seover some particular o ism  be mmtroduced,
be blamed |
s well,
Organisms | ted trom the respiratory i
ch « ghared the blame to a greater
ee include micrococcus  catarrhalis
tdllander, |,IIZI.._'I,II.!I.II\.'|".'I.':I. streptococe - o F 81T isting in the :1'-|;5|:,I-||'_-.'
types, B. influenza (Pfeiffer) and mamny .15 the cause in o case,  We must, therefor
Mo one o | ifi |
culprit. If no one organis
it was assumed with ap)
that it mught be, i
very large nu
(¥ -:'.!1l.':||:l‘. L
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le, and

ible to |

i u-'-]-..._.

L

of treatment.

from all the «

passages of a la

colds. The (| 2 been = 1« 1 15Mm 1 : which is

appointment, however, ze it was found that p : from a cold, excef

;-,|I,||| ' s { y i 1 Ve, -4 3 L L La] ' : E h ',‘.||:-. We TSy
tw ] | 1 i i however,
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