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a u s t a u s c h e r s  m i t  s chwefe l sau ren  G r u p p e n  s in  de r  H +- 
F o r m  jeweils  m i t  e iner  L 6 s u n g  gesch i i t t e l t ,  die n e b e n  
H i s t a m i n d i h y d r o c h l o r i d  a u c h  das  H y d r o c h l o r i d  e iner  
a n d e r e n  S u b s t a n z  j e in  de r  V a l zah l  en th i e l t ,  die gleich de r  
K a p a z i t i i t  d e r  e i ngese t z t en  Menge  des  I o n e n a u s t a u s c h e r s  
war .  N a c h  de r  E i n s t e l l u n g  des  Gle ichgewich tes  w u r d e  
d u r c h  die A n w e n d u n g  de r  m i t t e l s  p o t e n t i o m e t r i s c h e r  
T i t r a t i o n  e r h a l t e n e n  K u r v e n  b e s t i m m t ,  zu wieviel  P r o z e n t  
die jeweil ige S u b s t a n z  n e b e n  H i s t a m i n  v o m  I o n e n a u s -  
t a u s c h e r  a u f g e n o m m e n  w o r d e n  war% Es  w u r d e  so eine 
d u r c h  P r o z e n t w e r t e  c h a r a k t e r i s i e r t e  Selekt ivi t /~tsreihe,  
bezogen  au f  H i s t a m i n  als B e z u g s s u b s t a n z ,  e r h a l t e n ,  wobe i  
die Z a h l  also ang ib t ,  wieviele  y o n  100 s a u r e n  G r u p p e n  des  
I o n e n a u s t a u s c h e r s  y o n  G r u p p e n  de r  d iesbez i ig l ichen  Sub-  
s t a n z  n e b e n  H i s t a m i n  b e s e t z t  w o r d e n  sind.  

Prozentuale Jl'quivalentverteilung als M a s s  [i~r die Selek- 
livittit gegeni~ber H i s t a m i n  am schweJelsauren Dowex-  
Ionenaustauscher : 

(1) d - G l u c o s a m i n  • HCI 5% 
(2) NH4C1 12% 
(3) NaC1 13% 
(4) KC1 15% 
(5) lVlgC1 17% 
(6) A d e n i n  • 2 HC1 33% 
(7) A d r e n a l i n .  HC1 37% 
(8) CaCI~ 37% 

H i s t a m i n  • 2 HC1 50% 

(9) Pr iscol  • HC1 56% 
(10) Mezcal in  • HC1 58% 
(11) T r y p t a m i n .  HCI 6 8 %  
(12) P y r i b a n z a m i n  • 2 HC1 76% 
(13) S p e r m i n  • 4 HC1 80% 
(14) n - O c t y l a m i n  • HC1 86% 
(15) P r i v i n  • HC1 88% 
(16) A n t i s t i n  • HC1 9 1 %  

Alle S u b s t a n z e n  m i t  W e r t e n  o b e r h a l b  50% s ind bezfig- 
l ich unse r e r  V e r s u c h s a n o r d n u n g  als H i s t a m i n l i b e r a t o r e n  
zu beze ichnen .  Dieser  B e f u n d  d e c k t  s ich  w e i t g e h e n d  m i t  
d e n  im T i e r v e r s u c h  zu b e o b a c h t e n d e n  W i r k u n g c n ,  i n d e m  
u n t e r  Vernach lXss igung  a n d e r e r  p h a r m a k o d y n a m i s c h e r  
E i g e n s c h a f t e n  in vivo die g le ichen  S u b s t a n z e n  als H i s t -  
a m i n l i b e r a t o r e n  i m p o n i e r e n  oder  - z u m i n d e s t  a n  gewissen  
R e z e p t o r e n  - h i s t a m i n i t h n l i c h  w i r k e n  kSnnen .  Die u n t e r -  
h a l b  50% s t e h e n d e n  S u b s t a n z e n s i n d  w e d e r i m  H a r z v e r s u c h  
n o c h  a l lgemein  a m  Tier  als t y p i s c h e  H i s t a m i n l i b e r a t o r e n  
a n z u s p r e c h e n .  B i e t e t  m a n  n e b e n  H i s t a m i n  eine a n d e r e  
S u b s t a n z  in g rossem l~berschuss  an,  so k 6 n n e n  n n t e r  d iesen  
U m s t ~ n d e n  a u c h  solche S u b s t a n z e n  zu e iner  V e r d r ~ n g u n g  
y o n  H i s t a m i n  f i ihren.  

G a n z  a l lgeme in  l ie fern  die b i s h e r  v o r l i e g e n d e n  Ver-  
suchse rgebn i s se  A n h a l t s p u n k t e  f iber  Aus t auschvorgAnge ,  
wie sie a n  D e p o t s t r u k t u r e n  a b l a u f e n  d f i r f t en :  Mi t  Hilfe  
e iner  e i n f a c h e n  V e r s u c h s a n o r d n u n g  lassen s ich V e r b i n -  
d u n g e n  im H i n b l i c k  au f  i h r  H i s t a m i n l i b e r a t i o n s v e r m 6 g e n  

cha rak t e r i s i e r en .  A u s s e r d e m  geben  diese U n t e r s u c h u n g e n  
wer tvo l l e  Auskf in f t e  f iber  die Resorp t ionsvorg i~nge  in  
s a u r e m  Milieu gegen i ibe r  I o n e n a u s t a u s c h m e m b r a n e n ,  wie 
sie z u m  Beispie l  im  M a g e n  a n z u t r e f f e n  s ind.  

B e t r a c h t e t  m a n  die a n g e g e b e n e  Selekt iv i tAts re ihe ,  so 
f~llt  b e s o n d e r s  auf,  dass  die b e i d e n  A n f i h i s t a m i n i k a  
A n t i s t i n  u n d  P y r i b e n z a m i n  als h e r v o r r a g e n d e  H i s t a m i n -  
l i b e r a t o r e n  e rsche inen .  Be ide  V e r b i n d u n g e n  v e r m S g e n  
H i s t a m i n  a m  schwefe l sau ren  I o n e n a u s t a u s c h e r h a r z  zu 
m e h r  als 75 % e i n z u t a u s c h e n .  De r  Schluss  l iegt  n a h e  - u n d  
er  s t e h t  n i c h t  im X¥iderspruch  zu in vivo-l~esultaten - ,  
d a s s e s  V e r b i n d u n g e n  g ib t ,  die zwar  in  D e p o t s  v o r h a n d e -  
nes  H i s t a m i n  f re izusetzen,  a m  Er fo lg so rgan  dagegen  die 
R e z e p t o r e n g r u p p e n  ffir d e n  Z u g a n g  y o n  H i s t a m i n  zu 
spe r r en  v e r m 6 g e n .  Dass  A n t i h i s t a m i n i k a  H i s t a m i n  frei- 
zuse t zen  v e r m b g e n ,  w u r d e  f ibr igens  a u c h  yon  ARUN- 
LAKSHANA l° in  V e r s u c h e n  a n  i so l i e r t em L u n g e n g e w e b e  
iestgestellt ,  wobei  z u m  Beispie l  B e n a d r y l  e t w a  gleich 
w i r k s a m  war  wie de r  b e k a n n t e  s t a r k e  H i s t a m i n l i b e r a t o r  
e C o m p o u n d  4 8 / 8 0 , / F i i r  e ine T e s t i e r u n g  y o n  S u b s t a n z e n  
im H i n b l i c k  au f  ihre  FAhigkei t ,  m i t  b i o g e n e n  S tof fen  
(H i s t amin ,  Se ro ton in ,  Adrena l in ,  N o r a d r e n a l i n )  in  W e c h -  
s e h v i r k u n g  zu t r e t en ,  i s t  d e m n a e h  sowohl  e in  D e p o t m o d e l l  
als a u c h  e in  E r fo lgsmode l l  n o t w e n d i g :  A u s t a u s c h v e r s u c h e  
a n  I o n e n a u s t a u s c h s y s t e m e n  m i t  C a r b o x y l g r u p p e n  (Acryl-  
s/~ureharze, Spe i che lmucopro t e ine ,  F o r m y l p e k t i n e )  u n d  
m i t  A m p h o l y t c h a r a k t e r  (Pro te ine)  w e r d e n  zur  Ze i t  in  den  
Kre i s  de r  U n t e r s u c h u n g e n  e inbezogen .  

Summary .  Mix tu re s  of h i s t a m i n e  a n d  o t h e r  bas ic  sub-  
s t ances  as h y d r o c h l o r i d e s  were  a d d e d  i n - e q u i v a l e n t  
a m o u n t s  to  a n  ac id  ion e x c h a n g e  s y s t e m  c o n t a i n i n g  SO 4- 
g roups  in  t h e  H + - f o r m  (Dowex  50 VV × 2). Af t e r  com-  
p l e t i on  of t he  equ i l ib r ium,  t he  a m o u n t s  of b o t h  t h e  free 
h i s t a m i n e  a n d  t he  c o m p e t i n g  s u b s t a n c e  were d e t e r m i n e d  
b y  p o t e n t i o m e t r i c  t i t r a t i o n .  

Va lues  are  p r e s e n t e d  for  t h e  r e l a t i ve  a m o u n t s  of e ach  
s u b s t a n c e  wh ich  are  r e t a i n e d  b y  t he  resin.  

The  re su l t s  o b t a i n e d  show t h a t  h i s t a m i n e  a n d  a g iven  
c o m p e t i n g  s u b s t a n c e  are  se lec t ive ly  d i s t r i b u t e d  on  t h e  
resin.  The  m e t h o d  m a y  be  usefu l  as a t e s t  for  t h e  poss ib le  
h i s t a m i n e - l i b e r a t i n g  c a p a c i t y  of b io logica l ly  i m p o r t a n t  
subs t ances .  
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S T U D I O R U M  P R O G R E S S U S  

I n t e r a c t i o n  o f  t A l l e l e s  at  t h e  T L o c u s  i n  t h e  H o u s e  
M o u s e  1, 2 

Stud ies  of t h e  c o m p l e x  T locus in t h e  9 th  c h r o m o s o m e  
of t h e  house  mouse  h a v e  revea led  a series of i n t e r e s t i n g  
fac t s  ~. T h e  i n t e r a c t i o n s  of t he  d o m i n a n t  gene,  T, w i t h  i t s  
n u m e r o u s  recessive alleles a n d  of t he  d i f f e ren t  recess ives  
w i t h  each  o t h e r  are  of p a r t i c u l a r  in te res t .  T a n d  severa l  of 
t h e  recess ives  are  l e t h a l  w h e n  h o m o z y g o u s  a n d  t h e  

d i f f e ren t  h o m o z y g o t e s  die a t  d i f f e ren t  s t ages  in  deve lop-  
m e n t .  T in c o m b i n a t i o n  w i t h  a n y  of t he se  recessive l e t h a l  
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like to express her deepest appreciation to Professor JANE M. 
0PPENHEIMER for her guidance during the course of the work. 
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alleles shows  c o m p l e m e n t a r i t y  of gene  a c t i o n  a n d  h e t e r o -  
zygo tes  a re  v i a b l e  a n d  ta i l less ;  t he re fo re ,  m a t i n g s  of  
ta i l less  a n i m a l s  h e t e r o z y g o u s  for  T and  one  of t he se  
recess ive  l e t h a l  genes  r e p r e s e n t  a b a l a n c e d  l e t h a l  s y s t e m :  

ta i l less  T t  x ta i l less  "It 
T T  T t  T t  tt  
l e tha l  a t  10 d a y s  v i ab l e  a n d  ta i l less  l e t h a l  

Because  of t h i s  b a l a n c e d  l e t h a l  s y s t e m  iden t i f i c a t i on  of 
new t alleles is poss ib le  a n d  is based  on  t h e  f ac t  t h a t  
d i f fe ren t  t genes  show c o m p l e m e n t a r i t y  of t h e i r  effects  so 
t h a t  c o m p o u n d s  of a n y  t w o  d i f fe ren t  t alleles are v iab le  
a n d  n o r m a l  tai led*,  a l t h o u g h  males  are  steri le .  

I n  s tud ies  of crosses b e t w e e n  t he  b a l a n c e d  l e t h a l  l ines  A 
( T t  °) a n d  29 (TP) ,  t he  fol lowing resu l t s  would  be  expec t ed  : 

ta i l less  T t  o x ta i l less  T P  
T T T t  o :It t top 
l e t h a l  ta i l less  ta i l less  n o r m a l - t a i l e d  v i ab l e  

Ea r l i e r  s tud ies  5 h a v e  s h o w n  t h a t  T a n d  t g a m e t e s  
segrega te  a b n o r m a l l y  in  t h e  male  r e su l t i ng  in a n  excess of 
of fspr ing  w i t h  t he  recess ive  t allele. I n  t h e  p r e s e n t  case, 
such  a b n o r m a l  seg rega t ion  in t h e  ma le  w i t h  a n  excess  of 
t -gametes  shou ld  lead in in te r l ine  crosses to  a mod i f i ca t i on  
of t he  e x p e c t e d  r a t i o  of 2 ta i l less :  1 n o r m a l - t a i l e d  off- 
sp r ing  in t h e  d i rec t ion  of 1 ta i l less  : 1 no rma l - t a i l ed .  H o w -  
ever ,  a def ic iency  r a t h e r  t h a n  a n  excess of t h e  n o r m a l -  
t a i l ed  t°P c o m p o u n d s  was  obse rved  b y  DUNN a n d  GLIJECK- 
S O H N - S C H O E N H E I M E R  6 i n  s tud ies  of crosses b e t w e e n  
ta i l less  l ines A (:It  °) a n d  29 ( T P ) ,  w h i c h  gave  846 ta i l less  
to  359 n o r m a l - t a i l e d  offspring.  T h e y  i n t e r p r e t e d  t h i s  
smal l  b u t  s ign i f i can t  def ic iency  as be ing  due  p e r h a p s  to  
p r e n a t a l  i n t e r a c t i o n  of t o a n d  P r e su l t i ng  in a b n o r m a l  
d e v e l o p m e n t  a n d  s u b s e q u e n t  p r e n a t a l  d e a t h  of top 
embryos ,  a n d  t h e y  offered  some p r e l i m i n a r y  d a t a  in  
s u p p o r t  of t h i s  hypo thes i s .  

R e c e n t l y  t h i s  p r o b l e m  was  s u b j e c t e d  to  f u r t h e r  s tudy .  
I n t e r l i n e  m a t i n g s  of a n i m a l s  of seve ra l  ta i l less  lines, 29, A, 
12, 9, 3, g a v e  t he  r e su l t s  m e n t i o n e d  in T a b l e  I. 

I n  t he se  d a t a  a def ic iency  of  n o r m a l  t a i l ed  of fspr ing  is 
found  in  crosses i n v o l v i n g  ta i l less  l ines A, 29, 12, a n d  i t  is 
m o s t  o b v i o u s  in t h e  crosses b e t w e e n  :It ~ x T t  °, in  w h i c h  
o n l y  17 of 744 p r o g e n y  were  n o r m a l  ta i led .  T h i s  def ic iency  
is f a r  in  excess  of t h a t  r e p o r t e d  p rev ious ly  a n d  c i ted  above .  

Two  d i f f e ren t  ta i l less  l ines A (Tt  °) were  used  in  these  
e x p e r i m e n t s .  A n i m a l s  of one  of t h e s e  l ines (l ine A1) gave  
453 ta i l less  : I n o r m a l  t a i l ed  of fspr ing  in crosses to  a n i m a l s  
of ta i l less  l ine  29. T h i s  one  n o r m a l  ta i led  of fspr ing  m i g h t  
wel l  h a v e  b e e n  t h e  r e s u l t  of  a new  t m u t a t i o n  t h e  Ire-  
q n e n c y  of w h i c h  DVNN a n d  GLUECKSOHN-WAFLSEH 4 cal-  
c u l a t e d  to  be  a b o u t  one  in 500. Mice of t h e  o t h e r  ta i l less  
l ine  A (A2) gave  274 ta i l less :  16 n o r m a l  t a i l ed  of fspr ing  in  
crosses  to  ta i l less  l ine  29. T h e  d i s t r i b u t i o n  of t h e  n o r m a l  
t a i l ed  of fspr ing  a m o n g  t h e  d i f f e ren t  l i t t e r s  was  as  follows : 
6 a p p e a r e d  s ingly,  one  l i t t e r  h a d  5, one  l i t t e r  3, a n d  an -  
o t h e r  2 n o r m a l  t a i l ed  v i a b l e  offspr ing.  

A l t h o u g h  we sha l l  n o t  a t t e m p t  he re  a f u r t h e r  ana lys i s  
of t h e  d i f fe rence  in  f r e q u e n c y  of n o r m a l  t a i l ed  of fspr ing  in 
t h e  two  d i f fe ren t  A l ines used,  one m i g h t  p e r h a p s  specu-  
l a t e  t h a t  p r e n a t a l  s u r v i v a l  of n o r m a l  t a i l ed  top c o m p o u n d s  
depends  on  modif ie rs  w h i c h  differ  in  t he  two  A s t ra ins .  
I n  a n y  case, t h e  f r e q u e n c y  of n o r m a l  t a i l ed  c o m p o u n d s  in  
in te rc rosses  of l ines A a n d  29 in t h e  p r e s e n t  e x p e r i m e n t  is 
c o n s i d e r a b l y  lower  t h a n  t h a t  obse rved  in  p r ev ious  in te r -  
l ine crosses c i t ed  above ,  a n d  raises  t he  suspic ion  t h a t  t h e  
recess ive  alleles t o a n d  t I of l ines A a n d  29 no  longer  show 
comple t e  c o m p l e m e n t a r i t y .  Consequen t ly ,  a b a l a n c e d  
l e t h a l  s y s t e m  seems to  ex i s t  in  crosses b e t w e e n  tai l less  l ine 
29 a n d  tai l less  l ine  A1, whereas  l ine  A2 pe r m i t s  a ce r t a in  
p r o p o r t i o n  of ' e scapers '  (HADORN) to  su rv ive  to  t e rm .  

A l t h o u g h  t he  g r e a t e s t  def ic iency  of n o r m a l  t a i l ed  off- 
sp r ing  a p p e a r s  in  in te rc rosses  of  l ines 29 a n d  A, crosses of 
b o t h  of t he se  l ines to  ta i l less  l ine 12 also r e su l t ed  in  a 
def ic iency,  t h o u g h  less p r o n o u n c e d ,  of n o r m a l  t a i l ed  
p rogeny ,  t n  crosses  of l ines A a n d  29 to ta i l less  l ines 9 a n d  
3, however ,  no  such  def ic iencies  were obse rved .  T h i s  in -  
d ica tes  t h a t  t he  def ic iency  of t°t ~ n o r m a l  t a i l ed  of fspr ing  is 
p r o b a b l y  n o t  due  to  a b n o r m a l  g a m e t i c  seg rega t ion  in  t h e  
pa ren t s ,  b u t  to  i n t e r a c t i o n  of t o a n d  P alleles d u r i n g  
d e v e l o p m e n t .  Therefore ,  t h e  poss ible  e m b r y o n i c  in t e r -  
a c t i o n  of t o a n d  t x was  s u b j e c t e d  to  f u r t h e r  s t u d y .  

F o r  th i s  pu rpose  females  a n d  males  of l ines A a n d  29 
were  m a t e d  w i t h  each  o the r .  T w e n t y - s e v e n  l i t t e r s  t i m e d  
b y  t h e  v a g i n a l  p lug  m e t h o d  were  d i ssec ted  b e t w e e n  t h e  
9 th  a n d  14 th  days  of ges t a t ion .  T h e  resu l t s  are  s h o w n  in 
T a b l e  I I .  

Of t he  215 e m b r y o s  s tud ied ,  59 were r e so rbed ;  29 d id  
n o t  fall  i n to  t h e  eas i ly  d i s t i n g u i s h a b l e  classes of T T  
( lethal)  7, T t  (tailless)) or  n o r m a l  t a i l ed  embryos .  These  29 
e m b r y o s  were smal l e r  a n d  less deve loped  t h a n  t h e i r  l i t t e r -  
m a t e s .  Some  of t h e m  were r e t a r d e d  b y  a p p r o x i m a t e l y  
24-48 h in c o m p a r i s o n  w i t h  t h e i r  n o r m a l  l i t t e rma te s ,  b u t  
m a n i f e s t e d  no  specif ic  a b n o r m a l i t i e s  a n d  were  classif ied as 

Tab. I. Resultsofinterlinecrossesbetweentaillesslines29, A, 12,9,3 

T t  x Tt o TtX~ Tt9 T t  a 
o t ~¢t 0 t n f  o t nt o ~ nt  o t nf  

T t t  383 13 39 4 113 85 69 93 
T t  ° 344 4 29 7 20 7 6 7 

Tab. II. Results of dissections of embryos from interline matings of 
mice of tailless lines A(Tt °) and 29(Tt x) 

No. age T I T  Embryos 
of {days) normal ab- small re- Total 
litters normal sorbed 

9 Ttt x c~ T t° 

3 
8 

4 
2 
1 
1 

Total 19 

9-  9t]~ 5(4?) 7 2 4 7 25 
10-I01/~ 9 23 6 4 15 57 

o* ,* 
l t - l l l ] ~  7 12 3 5 1 6 34 
12-121/~ 2 4 -- 1 -- 4 11 
13-131[~ -- 6 -- 2 8 
14-141/2 -- 4 -- 7 11 

26 30 3 14 9 41 146 

Tt° × 6 

3 

3 
2 

Total 8 

T~ I 

10-10i /~ 4 14 1 3 5 27 
o $ ~f 

i l - l l l /~  3 9 6 2 -- 3 23 
13-131/2 1 8 -- 10 19 

8 17 14 6 3 3 18 69 

L. C. DuNN and S. GLUECKSOItN-WAELSCII, Genetics 38, 261 (1953). 
s L.C. Dur~N and S. GLUECKSOHN-ScttOENHEIMER, Genetics 24, 587 

(1939). 
* L. C. DUNN and S. GLUECKSonmSCHOEmmIMER, Genetics 2S, 29 

(1943). 
7 p. CHESLEY, J. exp. Zool. 70, 429 (1935). 
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' s m a l l ' ;  o t h e r s  showed,  a t y p i c a l  d e v e l o p m e n t  of t h e  h e a d  
a n d  n e u r a l  s t r u c t u r e s  a n d  were classif ied as ' a b n o r m a l ' .  
I n  v iew of a c e r t a i n  a m o u n t  of v a r i a t i o n  in d e v e l o p m e n t a l  
s tages  a n d  in  size b e t w e e n  l i t t e r m a t e s  occur r ing  n o r m a l l y ,  
i t  is n o t  possible  to  ass ign  a p a r t i c u l a r  g e n o t y p e  to  t h e  
' sma l l '  embryos .  

DUNN a n d  GLUECKSOHN-SCHOENHEIMER 6 r e p o r t e d  t h a t  
' a b n o r m a l '  e m b r y o s  f rom crosses of l ines A b y  29 were  
smal le r  a n d  less deve loped  t h a n  t h e i r  ta i l less  l i t t e r m a t e s  
a n d  t h a t  t h e y  h a d  a b n o r m a l i t i e s  i n v o l v i n g  a n t e r i o r  
s t ruc tu re s ,  e.g., mic rocepha ly ,  m i c r o p h t h a l m i a ,  a n d  
a n e n c e p h a l y .  I n  t h e  p r e s e n t  s t u d y  of e m b r y o s  b e t w e e n  t h e  
ages  of 9 a n d  121/~ days ,  11 were  f o u n d  w i t h  h e a d  ab -  
no rma l i t i e s ,  17 w i t h  a b n o r m a l  n e u r a l  s t ruc tu re s ,  a n d  5 
w i t h  h e r n i a t e d  hea r t s ,  some of t h e  e m b r y o s  possess ing  
m o r e  t h a n  one  a t y p i c a l  s t ruc tu re .  

Most  of t h e  a n i m a l s  w i t h  a b n o r m a l  h e a d  s t r u c t u r e s  
a p p e a r e d  to  be  mic rocepha l i c  a n d  two possessed a b n o r m a l  
m a n d i b u l a r  arches .  A b n o r m a l  n e u r a l  s t r u c t u r e s  i nc luded  
a s y m m e t r i c a l  n e u r a l  folds in  e m b r y o s  t h a t  h a d  n o t  
deve loped  b e y o n d  t h e  n e u r a l  fold s tage.  Two a d d i t i o n a l  
e m b r y o s  h a d  a l l an to i s  w h i c h  h a d  a p p a r e n t l y  fai led to  jo in  
t h e  chor ion  a t  ear l ier  s tages.  

T h e  resu l t s  of t h i s  s t u d y  as well  as of t he  p rev ious  one  6 
seem to  i nd i ca t e  t h a t  i n t e r a c t i o n  of t o a n d  t ~ d u r i n g  
e m b r y o g e n y  var ies  in  sever i ty .  A t  one ex t r eme ,  d e a t h  of 
t ° t  x c o m p o u n d s  m a y  occur  a t  v e r y  ea r ly  s tages,  as evi-  
d e n c e d  b y  t h e  large  n u m b e r  of s i tes  of r e s o r p t i o n  f o u n d  in 
l i t t e r s  of i n t e r l i ne  crosses on  t h e  9 th  d a y  of ges ta t ion .  A t  
t h e  o t h e r  ex t r eme ,  some t°t ~ c o m p o u n d s  are  v i ab l e  a n d  
n o r m a l  t a i l ed  a t  t e rm .  B e t w e e n  the se  two  e x t r e m e s  
sp reads  t he  ' a b n o r m a l '  g roup  w i t h  a wide r a n g e  of ab-  
no rma l i t i e s  l ead ing  to  d e a t h  of e m b r y o s  a t  d i f f e ren t  
s tages .  Th i s  is in  d i s t i n c t  c o n t r a s t  to  t h e  s h a r p  p h a s e  
speci f ic i ty  s h o w n  b y  e m b r y o s  h o m o z y g o u s  for  e i t h e r  
recess ive  allele w h i c h  die a t  de f in i t e  s tages  of deve lop-  
m e n t  3. 

T h e  s ame  lack  of s h a r p  p h a s e  speci f ic i ty  of effect  was  
r e p o r t e d  in a n  i n v e s t i g a t i o n  of a g roup  of gene t i ca l ly  
s imi la r  l e t h a l  t alleles e x t r a c t e d  f rom d i f fe ren t  p o p u l a t i o n s  
of wild  house  mice,  whe re  t h e  h o m o z y g o u s  recess ive  
c o n d i t i o n  of each  allele led to  a l e t h a l  pe r iod  e x t e n d i n g  
b e t w e e n  8-10  d a y s  s. A b n o r m a l  e m b r y o s  showed  a wide  
r ange  in  degree  of d i f f e ren t i a t ion ,  some deve lop ing  no  
f a r t h e r  t h a n  t i le  egg cy l inde r  s tage ,  whi le  o t h e r s  fo rmed  
e x t r a e m b r y o n i c  m e m b r a n e s .  

I n  ou r  p r e s e n t  s t u d y  con t ro l  e m b r y o s  for  c o m p a r i s o n  
w i t h  t h o s e  d i ssec ted  f rom in te r l ine  crosses were  o b t a i n e d  
f rom m a t i n g s  w i t h i n  l ine 29. P r e v i o u s  i nves t i ga t i ons  h a d  
s h o w n  t h e  t 1 allele to  be  a p r e i m p l a n t a t i o n  le tha l% b u t  in  
t h e  p r e s e n t  s t u d y  r e so rp t ion  s i tes  were  found  for  33 of a 
t o t a l  of 85 e m b r y o s  b e t w e e n  8-12x/2 days ,  i n d i c a t i n g  
d e a t h  of such  e m b r y o s  a f t e r  i m p l a n t a t i o n .  Numer i ca l l y ,  
t h e  p r o p o r t i o n  of r e so rbed  e m b r y o s  m a y  well  a c c o u n t  for  
t h e  t 1 h o m o z y g o u s  class. I n  add i t ion ,  t he  ave rage  n u m b e r  
of e m b r y o n i c  s i tes  of 9.4 a t  t i m e  of d i ssec t ion  a p p e a r s  
r a t h e r  h i g h  for a p r e i m p l a n t a t i o n  le tha l .  

These  r e su l t s  open  t he  poss ib i l i ty  t h a t  ou r  ta i l less  l ine  
29 carr ies  a new t allele (t x) w h i c h  ac t s  as a n  ea r ly  pos t -  
i m p l a n t a t i o n  l e tha l  a n d  w h i c h  arose s o m e t i m e  in t h e  p a s t  
h i s t o r y  of our  T P  line. Since t* would  be  i n d i s t i n g u i s h a b l e  
f rom t ~ in  i ts  i n t e r a c t i o n  w i t h  T in p r o d u c i n g  ta i l lessness ,  
i t  cou ld  h a v e  been  car r ied  t h r o u g h  one of t h e  n a r r o w  
b o t t l e n e c k s  t h a t  f r e q u e n t l y  deve lop  in t he  course  of 
b r e e d i n g  as di f f icul t  a s t r a i n  as th i s  ta i l less  one  w i t h  two  
l e t h a l  genes.  

I f  t he  i nd i ca t i ons  of t h e  p resence  of a new  m u t a t i o n  in  
l ine  29 can  be  conf i rmed ,  i t  wou ld  exp l a in  some of t h e  
d i f ferences  b e t w e e n  ear l ier  s tud ies  b y  DUNN a n d  GLUECK- 
SOHN-SCHOENHEIblER 6, a n d  t h e  p r e s e n t  i nves t i ga t i on .  
Therefore ,  t he  i den t i f i c a t i on  of t he  recessive alleles in-  
v o l v e d  in t h e  crosses r e p o r t e d  here  will be  t he  s u b j e c t  of 
a n  ex t ens ive  d e v e l o p m e n t a l  s tudy .  

Zusammen]assung .  M e h r f a c h  wurde  gezeigt ,  dass  zwei 
rezessive le ta le  Allele in  de r  H a u s m a u s  (t o u n d  P) lebens-  
f/ihige n o r m a l e  Tiere  in  h e t e r o z y g o t e r  K o m b i n a t i o n  t ° / t  x 
produz ie ren .  Neuere  D a t e n  m a c h e n  wahr sche in l i ch ,  dass  
das  t l-Allel  m u t a t i v  abXnder te ,  so dass  sowohl  seine 
h o m o z y g o t e  W i r k u n g  als a u c h  die Z u s a m m e n w i r k u n g  m i t  
t ° bee in f lus s t  w o r d e n  ist .  H i n g e g e n  s ind  K o m b i n a t i o n e n  
y o n  t o u n d  d e m  n e u e n  Allel n i c h t  m e h r  lebensf / ihig,  u n d  
H o m o z y g o t e  s t e r b e n  e r s t  n a c h  de r  I m p l a n t a t i o n .  

ANNA C. PAl a n d  SALOME GLUECKSOHN-~VAELBCH 

Depar tment  o / A  natomy , Albert  E ins t e in  College o[ Medic ine ,  
N e w  York  (U.S .A. ) ,  March  16, 1961. 

s D. BENNETT and L. C. DUNN, J. Morph. 103, 135 (1958). 
S. GLUECKSOHN-SCHOENHEIMER, Proc. Soc. exp. Biol. Med. 39, 
267 (1938). 

S T U D I O R U M  P R O G R E S S U S  

T h e  D i s c r i m i n a t i o n  of V a r i o u s  C y s t i n e  S u l f o x i d e s  

A c o n t r o v e r s y  ex is t s  c o n c e r n i n g  t h e  c o n s t i t u t i o n  of 
cys t ine  disul foxide .  Based  on  i n f r a r ed  spec t r a l  in te r -  
p r e t a t i o n ,  SWEETMAN 1 d e e m e d  i t  t o  be  cys t e ine  th io l -  
su l fona t e  (I). T h e  i somer ic  s y m m e t r i c a l  d isu l foxide  
s t r u t t u r e  ( I I )  was  a d v a n c e d  b y  LAVlNE a n d  TOENNIES ~ 
on  t h e  bas is  of i t s  facile r e d u c t i o n  to  cys t ine .  

LAVINE a n d  TOENNIES ~ h a v e  r e p o r t e d  t h e  syn thes i s  of 
cys t ine  d isu l foxide  b y  t h e  o x i d a t i o n  of cys t ine  p e r c h l o r a t e  
w i t h  pe rbenzo ic  acid in  a n h y d r o u s  ace ton i t r i l e .  EMILIOZZI 
a n d  PICHAT ~ h a v e  used pe r fo rmic  acid in formic  acid as 
t h e  ox idan t .  I t  h a s  n o w  b e e n  found  t h a t  b o t h  p rocedures  
p roduce  b o t h  possible  isomers.  T h e  m e t h o d  of LAVINE a n d  
TOENNIES yields  m a i n l y  t he  s y m m e t r i c a l  d isulfoxide,  
whi le  t h a t  of EMILIOZZI a n d  PICHAT af fords  as m a i n  
p r o d u c t  t h e  th io l su l fona te .  T h e  t w o  i somers  c a n  be  
d i s t i ngu i shed  b y  t h e i r  d e c o m p o s i t i o n  po in t s ,  t he  th io l -  

su l fona te  b e c o m i n g  p a r t l y  viscous  a b o v e  205 °, whe reas  
t he  s y m m e t r i c a l  d isul foxide  r e m a i n s  d r y  a n d  d a r k e n s  
s lowly u p  to  240 ° . 

]3oth c o m p o u n d s  possess  a s t r o n g  p e a k  in  t he  i n f r a r ed  
a t  8.93 ~z. Th i s  is t he  s a m e  p e a k  s h o w n  b y  cys t ine  m o n o -  
sul foxide  (Cys(S-~O)-S-Cys)  ( I I I )*  a n d  is r espons ib le  for 
t h e  c o n t r o v e r s i a l  s t r u c t u r e  a s s ignmen t s .  T h e  r e m a i n i n g  
p a r t s  of t h e  s p e c t r a  a re  d i s t i n c t l y  d i f f e r en t  (Figure  2). 

BREDERECK, WAGNER, BECK, a n d  KLEIN ~ showed  
recen t ly ,  w i t h  seve ra l  a r o m a t i c  sulfoxides,  t h a t  t he  b a n d  
a t  1050 cm -1 (9.54 Iz), w h i c h  was  ass igned  b y  SWEETMAN 
to  t h e  sul foxide  group,  va r ies  f rom 1040 c m  -1 to  1130 cm -1 
a n d  t h a t  va r ious  sulfones,  d isu l fones  a n d  disul f ides  e x h i b i t  

1 B. J. SWEETMAN, Nature 183, 744 (1959). 
T. F. L~VINE and G. TOENNIES, J. biol. Chem. 11,~, 576 (1936). 

3 R. EMILIOZZX and L. PICIIAT, Bull. Soc. Chim. France 1959, 1887. 
4 G. E. UTZISGER, Exper. 16, 136 (1960}. 

H. BREDERECK, A. WAGNER, H. BECK, and R. J. KLEIN, Chem. 
Ber. 93, 2736 (1960). 


