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Molekiils f i ihren  zum Ver lus t  dieses P o t e n t i a l s  (Tabelle I). 
E n t w e d e r  e n t s t e h t  n a c h  den  folgeiiden Beispie len eine 
v611ig ande re  A r t  de r  t e r a t o g e n e n  Wi rkung ,  oder  das  
D e r i v a t  beeint r~icht igt  i i b e r h a u p t  n i c h t  die v o r g e b u r t -  
l iche En twick lu i ig :  

N - M e t h y l f o r m a m i d  erzeugt  n u r  isol ierte G a u m e n -  
spa l t en  z u s a m m e n  m i t  Cran ia lhypop la s i en  u n d  meseii-  
c h y m a l e n  tI~Lmorrhagieii a m  Corpus. N-Methy l fo rm-  
hydroxams~iure  b e w i r k t  Gehirn- ,  Sch~idel- u n d  E x t r e m i -  
t~i tei imissbi ldungen,  bee in t r / i ch t ig t  abe r  in  ke inem Fal l  
die En twick lu i ig  des Kausch~tdels. Das  Bas ismoleki i l  
F o r m a m i d  wi rk t  i i b e r h a u p t  n i c h t  t e ra toge i i  u n d  auch  
Fo rmy lg lyc in  s t6 r t  se lbs t  in  e x t r e m  h o h e r  Dos ie rung  
(6 g/kg) die E m b r y o n a l e n t w i c k l u n g  n icht .  

We i t e r e  Subs t anzen ,  s u c h  Hydroxams/ iure ia ,  die n a c h  
Behand lu i ig  a m  13. Tag  der  Ges t a t i on  bet  der  R a t t e  
t yp i sche  L K G - S p a l t e n  erzeugen wiirden,  s ind in der  
L i t e r a t u r  u n d  aus  den  e igenen Ver suchen  noch  n i c h t  
b e k a n n t .  Die F rage  s t e h t  noch  often, ob ande re  H y d r o -  
xams/iurei i ,  in  f r i iheren S tad ien  appl iz ier t ,  z.B. a m  11. 
oder  12. Tag  der  Ges t a t i on  L K G - S p a l t e n  e rzeugen  oder  
n ich t .  (Ventra les  K r i i m m u n g s s t a d i u m  des Keinles  u n d  
Z e i t p u n k t  des Nabe lansch lusses  u n d  der  Plazentat ion~8.)  
I n  unse ren  Ve r suchen  b e e i n t r ~ c h t i g t e n  te ra togei ie  Dosen  
yon  Ace thydroxams~iure  n a c h  B e h a n d l u n g  a m  13. Tag  der  
Ges ta t ion  in kei i iem Fa l l  die E n t w i c k l u n g  des Kau~ 
sch~idels, es e n t s t a n d e n  ledigl ich Gehirii• Gesichts-  u n d  
E x t r e m i t ~ t s m i s s b i l d u n g e n .  A u c h  H y d r o x y h a r n s t o f f  er- 
zeugte  IIur Brachygna th i e i i ,  Sch~idel- u n d  Ex t r emi tXt s -  
defekte,  w~ihrend L K G - S p a l t e n  n i c h t  b e o b a c h t e t  wur-  
den14, is. We i t e r e  U u t e r s u c h u n g e n  zur  Frage,  wie weft  
ande re  t tydroxams~Luren u n d  ihre  D e r i v a t e  in  e m b r y o n a -  
leii E n t w i c k l u n g s s t a d i e i i  der  R a t t e  appl iz ier t ,  L K G -  
S p a l t e n f o r m e n  erzeugeii,  s ind  im Gange.  Bis  j e t z t  h a b e n  
s ich I-Iinweise ergeben,  dass  eiiiige V e r t r e t e r  dieser  Ver-  
b i n d u n g s g r u p p e  in I r i ihen  S tad ien  a u c h  L K G - S p a l t e n  
erzeugen k6niiei i  ~9 

Unsere  U n t e r s u c h u n g e n  zeigen im Z u s a m m e n h a n g  m i t  
unse ren  g e s a m t e n  b i sher igen  Kenntn isse i i ,  dass  die E n t -  
s t e h u n g  b e s t i m m t e r  Missb i ldungsformen,  wie z.B. die 
LKG-Spa l t e i i ,  d u r c h  a r t spez i f i sche  Besonderhe i t en ,  v o r  
a l lem d u t c h  den  gene t i schen  H i n t e r g r u n d  e iner  jeweil igen 
A r t  bed i i ig t  ist. 

B e i m  Menschen  l iegt  die k r i t i sche  E t a p p e  fiir die E n t -  
s t e h u n g  yon  L K G - S p a l t e n  yore  A n f a n g  bis  zur  Mi t t e  der  
E m b r y o n a l p h a s e  (25.-32. Tag),  bet  der  R a t t e  a m  12./13. 

Tag  und  bet  der  Maus  a m  10./11. Tag  der  Ges ta t ion  7, n ,  is. 
F e h l t  im  E x p e r i m e n t  m i t  Versuchs t ie re i i  eine besondere  
genet i sche  P raed i spos i t i on  wie bet  der  R a t t e ,  so erzeugen 
in den  k r i t i s chen  Phase i i  n u r  b e s t i m m t e ,  s t a r k  o r g a n o t r o p  
w i rk same  Tera togene  L K G - S p a l t f o r m e n ,  die m i t  denen  
be im  Menschen  ve rg le i chba r  stud. Hie rbe i  fiel uns  die 
besondere  Organo t rop ie  zweier  D e r i v a t e  der  F o r m h y d r o -  
xams/ iure  auf, die in  den  k r i t i s chen  S tad ieu  bet  der  R a t t e  
b e v o r z u g t  L K G - S p a l t e i i  bewi rken  k6nnen .  Bet  H a d a c i d i n  
s che in t  die N-Ace ty l i e rung  eine T r a n s p o r t f o r m  dieses 
W i r k m e c h a n i s m u s  zu ve rwi rk l i chen  (vergl. DLs0 u n d  
t e r a t o g e n e  Dosis in  Tabel le  I), w~Lhrend die N-Alkyl ie-  
r u n g  diese W i r k u n g s a r t  m a s k i e r t  (Tabelle I). F i i r  j eden  
Fa l l  e rg ib t  s ich aus unse r en  B e f u n d e n  u n t e r  H e r a n -  
z iehung  der  einschl~igigen b iochemischen  S tud ien  die Fol- 
gerung,  dass  bet  R a t t e n  die E n t s t e h u n g  yon  L K G -  
Spal te i i  in  V e r b i n d u n g  m i t  dem wahr sche in l i chen  
W i r k m e c h a n i s m u s  yon  H a d a c i d i n  - d u r c h  die H e m m u n g  
des E n z y m s  Adeny losucc in in  - Synthetase~2,  2~ - eine 
Rol le  spielen k6nn te .  We i t e r e  U n t e r s u c h u n g e n  zur  
K1/irung dieses Mechan i smus  u n d  s u c h  zur  Vergleich-  
b a r k e i t  der  E n t s t e h u i i g  yon  L K G - S p a l t e n  bet  Mensch  u n d  

V e r s u c h s t i e r  s ind in Gauge.  

Summary. Only  f o r m h y d r o x a m i c  acid and  its ce r t a in  
de r iva t i ve s  induce  in r a t s  cleft- l ip a n d  pa l a t e  (CLP) a f t e r  
t r e a t m e n t  du r ing  ear ly  e m b r y o n i c  d e v e l o p m e n t a l  phase.  
O t h e r  h y d r o x a m i c  acids a n d  f o r m a m i d e - d e r i v a t i v e s  
caused  d i f fe ren t  m a l f o r m a t i o n s  b u t  no CLP. Also unk -  
n o w n  in r a t s  in  t he  h e r e d i t a r y  CLP.  The  possible  causes  of 
C L P  in r a t s  are  c o m p a r e d  w i t h  these  in mice  and  men.  
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C h r o m o s o m e s  of Spermophilus adocetus ( M a m m a l i a ;  Sc iur idae ) ,  w i t h  C o m m e n t s  on  the  S u b g e n e r i c  
Aff in i t ies  of the  Spec ie s  1 

HOWXLL 2 n a m e d  t h e  subgenus  Notocitellus and  p laced  
w i t h i n  i t  t h e  species Spermophilus annulatus ( the t y p e  
species) a n d  S. adocetus. BRYAI~T 8 re lega ted  t h e  n a m e  
Notocitellus to t h e  s y n o n o m y  of Otospermophilus,which 
prev ious ly  h a d  inc luded  on ly  rock  squir re ls  of t h e  species 
S. articapillus, S. beecheyi, a n d  S. variegatus. Subsequen t ly ,  
t he  r e l a t ionsh ips  of New W o r l d  g round  squirre ls  h a v e  
been  s tud ied  ex tens ive ly  b y  compar i son  of ch r om os omes  
(see NADLER 4~ a n d  elsewhere) and  immuno log i ca l  r eac t ions  
of b lood p ro t e ins  ~, b u t  n e i t h e r  species ear l ier  ass igned to 
Notocitellus was inc luded  in these  inves t iga t ions .  

A y o u n g  male  Spermophilus adocetus adocetus 6 (Museum 
of N a t u r a l  His to ry ,  The  U n i v e r s i t y  of Kansas ,  No. 120576) 
was o b t a i n e d  a t  Xal i t l a ,  Guerrero ,  Mexico, a n d  ka ryo-  
t y p e d  f rom bone  m a r r o w  p r e p a r a t i o n s  as descr ibed  b y  
LEEL The  k a r y o t y p e  of th i s  a n i m a l  (Figure) consis ts  of 
32 ch romosomes  t h a t  can  be  d iv ided  in to  7 pa i r s  of m e t a -  
cen t r i c  a n d  8 pa i r s  of subme tace i i t r i c  e l emen t s  w i t h  a 

large m e t a c e n t r i c  a n d  a smal l  ac rocen t r ic  e l emen t  
r e m a i n i n g  as t he  h e t e r o m o r p h i c  pair .  The  l a t t e r  two  
e lement s  are t h r o u g h t  to  be  t he  X a n d  Y chromosomes ,  
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respec t ive ly ,  b u t  because  no  females  a n d  on ly  1 ma le  was 
examined ,  t h i s  i den t i f i c a t i on  is on ly  t e n t a t i v e .  T h e  
f u n d a m e n t a l  n u m b e r  of a u t o s o m a l  a r m s  (FN) is 60. 

On ly  2 s u b g e n e r a  of g r o u n d  squir re ls  inc lude  species 
t h a t  h a v e  a d ip lo id  n u m b e r  of 32 a n d  a n  F N  of 60. These  
are Spermophilus (Ictidomys) spilosoma, w h i c h  also h a s  
14 m e t a c e n t r i c  a n d  16 s u b m e t a c e n t r i c  au to somes  S, 
S. (Spermophilus) columbianus, which  ha s  18 m e t a c e n t r i c  
a n d  12 s u b m e t a c e n t r i e  au tosomes" ,  and  S. (SpermoPhilus) 
undulatus, whose  k a r y o t y p e  *V*ORONTSOV a n d  LYAPUNOVA 1~ 
descr ibed  as s imi la r  to  t h a t  of S. columbianus. Spermo- 
philus spilosoma a n d  S. columbianus h a v e  m i n u t e  Y 
chromosomes ,  whereas  th i s  e l e m e n t  is a la rger  ac roeen t r i c  
in  S. undulatus a n d  S. adocetus. B o t h  species of o tospe rmo-  
phi les ,  S. beecheyi a n d  S. variegatus, t h a t  h a v e  been  
e x a m i n e d  ~,11 are cha rac t e r i zed  b y  a d ip lo id  n u m b e r  of 
38, wh ich  cons is t s  of 22 m e t a c e n t r i c  au tosomes ,  14 sub-  
m e t a c e n t r i c  au tosomes ,  a m e t a c e n t r i c  X chromosome,  
a n d  a n  ac roeen t r i c  Y chromosome.  Therefore ,  t he  au to-  
somaI  p o r t i o n  of t he  k a r y o t y p e  of S. adocetus is m o s t  l ike 
t h a t  of S. spilosoma, s imi la r  to  t h a t  of S. columbianus a n d  
S. undulatus, b u t  un l ike  t h a t  of m e m b e r s  of t h e  subgenus  
Otospermophilus. The  Y c h r o m o s o m e  of S. adocetus is 
s iml ia r  to  t h a t  of Otospermophilus a n d  S. undulatus b u t  
d i s s imi la r  f rom t h a t  of S. spilosoma a n d  S. columbianus. 
However ,  t he  o the r  two  species in  t he  subgenus  Ictidomys 
(S. mexicanus a n d  S. tridecemlineatus) a n d  m a n y  o the r  
species of t he  subgenus  Spermophilus are cha rac t e r i zed  b y  
ac rocen t r i c  Y ch romosomes  S, 9. 

N e i t h e r  BRYANT a nor  BLACK 12 cons idered  m e m b e r s  of 
t h e  subgenus  Otospermophilus to  be  closely r e l a t ed  to  
those  of e i the r  Spermophilus or Ictidomys on t h e  bas is  of 
morpho log ica l  d a t a  a n d  t h e  fossil  record,  a n d  we do n o t  
sugges t  t h a t  here.  However ,  a l t h o u g h  ]~RSrANT 3 d id  n o t  
consider  g round  squir re ls  of t h e  s u b g e n e r a  Otospermo- 
philus a n d  Notocitellus suf f ic ien t ly  d i f fe ren t  to  w a r r a n t  
s epa ra t e  subgener ic  recogni t ion ,  we h a v e  found  t h a t  t h e  
k a r y o t y p e  of S. adocetus is more  l ike t h a t  of species 
w i t h i n  t h e  subgene ra  Ictidomys a n d  Spermophilus t h a n  
l ike t h a t  of m e m b e r s  of t h e  s u b g e n u s  Otospermophilus. 

The  in terspeci f ic  r e l a t ionsh ips  of S. adocetus s h o u l d  be  
r eeva lua ted .  BRYANT3 l i s ted  examples  of S. annulatus in  
severa l  sect ions  of spec imens  examined ,  b u t  n o w h e re  can  
we f ind reference  to  spec imens  of S. adocetus t h a t  were 
inc luded  in his  s tudy .  P e r h a p s  S, adocetus is n o t  closely 
r e l a t ed  to  S. annulatus a n d  should  be  p laced  in t h e  sub-  
genus  Ictidomys, or less l ike ly  in t h e  subgenus  Spermo- 
philus, or poss ib ly  b o t h  species shou ld  be  p laced  in one of 
these  subgenera .  O t h e r  poss ibi l i t ies  t h a t  m i g h t  exp la in  t h e  
incongru i t i e s  obse rved  h a v e  occur red  to  us, b u t  addi-  
t i ona l  specu la t ion  w i t h o u t  k n o w i n g  t h e  k a r y o t y p e  of 
S. annulatus would  seem p r e m a t u r e .  

Resumen. E n  este t r a b a j o  se encon t r6  que  el ca r io t ipo  
de Spermophilus adocetus estA e o m p u e s t o  de 32 c romosomas  
qne  p u e d e n  d iv id i rse  en  14 a u t o s o m a s  metac6n t r i cos ,  16 
a u t o s o m a s  submetac6n t r i cos ,  u n  c r o m o s o m a  X g rande  me-  
tac6nt r ico ,  y u n  c r o m o s o m a  Y pequefio acroc6ntr ico.  Sper- 
mophilus adocetus es ta  en la a c t u a l i d a d  colocado en  el 
subg6nero  Otospermophilus pero  su ca r io t ipo  ind ica  u n a  
re lac i6n  con el subg6nero  Ictidomys o pos ib l e lnen te  con  
el subg6nero  Spermophilus. 
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Karyotype of a male Spermophilus adocetus adocetus from Xalitla, 
Guerrero. The line represents a scale 10 ~zm in length. 
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The  Local izat ion of Water -So lub le  Prote ins  in the Wheat E n d o s p e r m  as Revealed by Fluorescent  
Ant ibody  Techn iques  

E x t r a c t i o n  e x p e r i m e n t s  1 and  a m i n o  acid ana lyses  2 
h a v e  sugges ted  t h a t  a h i g h  p r o p o r t i o n  of t he  wa te r -  
soluble,  cYtOplasmic , or n 0 n - g l u t e n - f o r m i n g  p ro t e ins  are 
assoc ia ted  w i t h  t he  s t a r c h  granules  in  t he  m a t u r e  w h e a t  
e n d o s p e r m  cell. The  in  s i tu  d e m o n s t r a t i o n  of t h e  d i s t r ibu -  
t ion  of th i s  g roup  of p ro t e in s  is of i n t e r e s t  and  poss ible  
i m p o r t a n c e  in r e l a t i on  to  t h e  v i t r e o s i t y  a n d  mi l l ing  
p rope r t i e s  of t h e  grain.  W e  now r e p o r t  t he  successful  
app l i ca t i on  of f luorescen t  a n t i b o d y  t echn iques  3, 4 to  t h i s  
p rob lem.  

An t i s e r a  were p r e p a r e d  b y  in jec t ion  of d ia lyzed  a n d  
freeze-dr ied aqueous  buf fe r  e x t r a c t s  (py rophospha t e ,  
0 . 0 1 M ;  p H  7.0) of w h e a t  f lour  (cv. T imgalen)  in to  New 

Zea land  w h i t e  r a b b i t s  5. T h e  p r i m a r y  i m m u n i z i n g  d o s e  
(10 rag) was  emuls i f ied  w i t h  F r e u n d ' s  comple te  a d j u v a n t  
an d  g iven  i.m., whi le  boos t ing  doses (10 mg) - in  buf fe red  
sal ine ( 0 . 0 2 M  p h o s p h a t e  buffer ,  0 . 1 5 M  NaC1, p H  7.2) 
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