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Par  cen t r e  si, c o m m e  les souris normales ,  les souris 
ob~ses h y p o t h a l a m i q u e s  r6agissent  au jeflne par  une 
a u g m e n t a t i o n  de la c6ton6mie,  les souris h6r6di ta i rement  
ob6ses r~agissent  au jef ine p a r  une d iminu t ion  de la 
c6ton6mie, une  r6act ion qui  peu t  s ' a jou te r  ~ celles qui  
diff6rencient  les obgsit6s ~de m6tabo l i sme~  des ob6sitfis 
~de r6gu la t ion , .  

Nuclear Chimaeras in the Newt 

Direc t  tes ts  as to w h e t h e r  t he  cell nuclei  of var ious  
tissues differ  in the i r  d e v e l o p m e n t a l  capaci t ies  have  
been m a d e  recen t ly  by  BRINGS and  KINa.  These authors  
developed a t e chn ique  for the  t r ansp l an t a t i on  into  frog 
oocytes  of soma t i c  nucle i  f rom embryos  of var ious  
stages. The  rec ip ien t  oocy tes  are  first enuclea ted  and 
ar t i f ic ia l ly  ac t iva ted ,  and the  degree of deve lopmen t  
t hey  reach  a f t e r  nuc lea r  t ransfer  shows the  capac i ty  of 
impIan ted  nuclei  to c a r r y  t h e  oocy te  c y t o p l a s m  towards  
normal  d i f ferent ia t ion .  The  above  au thors  have  reviewed 
the i r  inves t iga t ions  recent ly~;  whi ls t  b las tu la  nuclei, 
inc luding  nuclei  f rom the  dorsal  lip of the  blastopore,  
are capab le  of br ing ing  a b o u t  t he  no rma l  d e v e l o p m e n t  
of enuc lea ted  oocytes ,  endode rm nuclei  f rom late  
gas t ru la  show def ini te  signs of d i f fe ren t ia t ion  in tha t  a 
high pe rcen tage  of t h e m  are incapab le  of effect ing de- 
v e l o p m e n t  b e y o n d  t h e  gas t ru la  s tage.  

I t  has  been found dif f icul t  to ca r ry  ou t  paral le l  in- 
ves t iga t ions  wi th  t he  oocytes  of newts,  as these canno t  
become ar t i f ic ia l ly  a c t i v a t e d  and  are  no rma l ly  poly-  
spermic.  A t t e m p t s  m a d e  so far  * i n v o l v e d  subs tan t ia l  
modi f ica t ions  of the  BRINGS and  K i N a  procedure,  and 
the  resul ts  h a v e  no t  been en t i re ly  sa t is factory.  

I t  m i g h t  be of in t e res t  to  record  here  a fu r the r  ex- 
pe r imen t  car r ied  ou t  on Trit**rus alpestris mater ia l .  

A group of 2 to 4 somat ic  nuclei  were t r ansp lan ted  
into a n o r m a l l y  fer t i l ized and  non-enuc lea ted  egg. As a 
result ,  th i s  egg car r ied  i ts  n o r m a l  zygot ic  nucleus as well 
as the  donor  nuclei,  I t  was hoped  t h a t  t he  hosts  would  
deve lop  to a more  or less a d v a n c e d  stage, at  which it  
would  be possible to observe  whe the r  the  donor  nuclei 
are ab le  to  pa r t i c ipa t e  in t issues der ived  f rom all three 
cell layers  o r  o n l y  in t issues de r ived  f rom the  cell layer  
of the i r  origin.  

To m a k e  iden t i f i ca t ion  of i m p l a n t e d  nuclei  possible, 
hap lo id  e m b r y o s  were  used as donors.  These were 
p roduced  by  Dr.  G, G. SELMAN of this  Ins t i tu te ,  who 
t r ea ted  in vitro newly  col lected sperm wi th  u l t rav io le t  
l ight  of 2100-3200 ~_ for 1-5 to  3 rain. The  sperm was 
then  smeared  o n t o  oocy tes  col lected f rom the  oviduct .  
The  donors  were  checked  for hap lo idy  by chromosome 
counts  on squashes  f rom a piece of tissue. 

The  hos t  eggs were  lef t  to  deve lop  af ter  the  nuclear  
t ransfer .  S ix teen  were  f ixed a t  the  ear ly  neural  p la te  
stage, sec t ioned  and  s ta ined  wi th  Feulgen  for chromo-  
some counts .  The  r ema in ing  failed to develop normal ly  
beyond  the  ea r ly  neura l  p la te  stage, became  abnormal  
and f ina l ly  cy to lysed .  

E x a m i n a t i o n  of the  16 spec imens  fixed showed tha t  
no haplo id  nucle i  could  be seen in 5 ; bu t  several  haploid  
(donor) as well  as  d iploid  (host) nuclei  were found in 
each of t he  r e m a i n i n g  11. Of these 11, 7 had  received 
haploid  e c t o d e r m a l  nuclei  f rom the  neural  plate  itself of 
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donor  embryos  whilst  4 had  rece ived  nuclei  f rom the  
chords  mesoderm of the same donors.  

I t  is in teres t ing tha t ,  in a lmos t  all of the  e l even  cases, 
nuclei of donor  origin were found in all th ree  ceil  layers.  
Thus, not  only the embryos  as a whole b u t  also each  cell 
layer  were nuclear  chimaeras ,  con ta in ing  nuclei  of two  
dis t inct  origins and chromosome complemen t s ,  w i t h i n  
cy top lasm of one origin. 

Sizes of ad jacen t  haploid and diploid cells were mark -  
edly different.  Inc identa l ly ,  several  t r ipolar  spindles  and 
aneuploid nuclei were also observed.  

I t  follows tha t  at  the def ini te  neural  p la te  stage,  t he  
nuclei of the mesoderm and the neura l  plate  i tself  are  all  
capable of orgariizing cells of a n y  cell l ayer  aml are  not 
different ia ted at  least  in this respect .  As all hosts  failed 
to complete  deve lopment ,  it canno t  be decided whe the r  
these nuclei differ in their  capac i ty  for fu r the r  t issue 
differentiat ion.  

In another  series, ec todermal  nuclei  f rom the  neura l  
plate of diploid hosts were t r ansp lan ted  into haplo id  
donors. This series is of less in teres t  than  the  first one  
because the  nuclei of haploid hosts  m igh t  be expec t ed  in 
some cases to become diploid and thus  be confused wi th  
donor  nuclei;  fur thermore,  haploid  embryos  are expec t -  
ed to be more prone to abnormal i t ies .  Nine hosts  were 
fixed in this series, 7 as gast rulae  and 2 as b las tulae .  In  
3 no reliable chromosome counts  could  be made.  Again,  
haploid and diploid cells were found in all cell layers  of 
the  o ther  four. 

As a l ready indicated,  the  recipients  t h a t  were  no t  
fixed a t  the  early neural  plate  s tage  deve loped  abnor -  
mali t ies  and cytolysed soon af terwards .  I t  is hoped  
however  tha t  these abnormal i t ies  migh t  be avo ided  or  
delayed in fur ther  tests by :  (it) imp lan t i ng  one donor  
nucleus only instead c~f a cluster  of 2 to 4, and (b) g rMt-  
ing tissues from the chimaeras  onto  hea l t hy  normal  
embryos,  where these tissues migh t  d i f ferent ia te  
fur ther .  
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Zusammen/assung 

Gruppen von 2-4 somat i schen  K e r n e n  hap lo ider  
Triturus-Embryonen wurden  in diploide,  unge fu rch te  
Eier  injiziert .  11 haplo-diploide Mosa ik -Larven  ent -  
wickel ten sich his zum frfihen Net t ru la -S tad ium.  Nach-  
k o m m e n  yon Kernen  aus dem neura len  E k t o d e r m  oder  
Chorda-Mesoderm von  Spendern  im N e u r u l a - S t a d i u m  
fanden sich in allen drei K e i m b l a t t e r n  der  Wir t s la rve .  

The Temporary Inactivation of Newt Larvae by 
Benzimidazole and its Alkyl Derivatives 

Benzimidazole  and some of its der iva t ives ,  p roduce  
muscle re laxa t ion  in mammals ,  appa ren t l y  by  the i r  
act ion on the  cen t ra l  ne rvous  sys tem t. The  expe r imen t s  
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r e p o r t e d  he re  show t h a t  s imi l a r  effects  a re  p r o d u c e d  in 
n e w t  l a r v a e  b y  b e n z i m i d a z o l e  i t se l f  and ,  more  e f fec t ive ly ,  
b y  c e r t a i n  of i t s  a lky l  d e r i v a t i v e s .  

Experimental . -A c o m m e r c i a l  p r e p a r a t i o n  of b e n z i m i d -  
azole was  used.  T h e  a lky l  d e r i v a t i v e s  were  p r e p a r e d  in 
t h e  l a b o r a t o r y  2. 

T h e s e  e x p e r i m e n t s  were  p e r f o r m e d  on  l a r v a e  of 
Triturus alpestris w h i c h  h a d  r e a c h e d  a s t age  of deve lop -  
m e n t  c h a r a c t e r i z e d  b y  t h e  a p p e a r a n c e  of a t h i r d  d ig i t  on  
t he  fore l imb.  ( C o m p a r a b l e  w i t h  O l a e s n e r ' s  s t age  4 1 - 4 2  
for  T. vulgaris3.) Single  l a r v a e  were  p l a c e d  in a b o u t  
10 ml  of d i lu t e  s o l u t i o n s  of b e n z i m i d a z o l e  a n d  of i t s  
2 - m e t h y l ,  2 -e thy l ,  2 : 5  d i m c t h y l  a n d  2 e t hy l - 5  m e t h y l  
d e r i v a t i v e s .  T h e  so lu t i ons  were  p r e p a r e d  in  1 / 1 0 t h  H o l t -  
f r e t e r  s o l u t i o n  a n d  t h e  p H  was  a d j u s t e d ,  if necessa ry ,  to  
7-0-7-2 w i t h  d i l u t e  h y d r o c h l o r i c  acid.  T h e  c o n c e n t r a t i o n s  
of t h e  b e n z i m i d a z o l e  used  r a n g e d  f r o m  70 to  1000 #,g/mI. 

Results and Discussion.--On p lac ing  in t h e  b e n z i m i d -  
azole  s o l u t i o n s  t h e  l a r v a e  a t  f i r s t  s h o w e d  inc r ea sed  ac t i -  
v i t y .  Af t e r  a t i m e  s w i m m i n g  m o v e m e n t s  b e c a m e  less 
f r e q u e n t ,  t h e  a n i m a l s  occas ionaI Iy  s w i m m i n g  ups ide  
down.  F i n a l l y  t h e  a n i m a I s  b e c a m e  q u i e s c e n t  a n d  no  
longe r  r e s p o n d e d  to  c o n t a c t  s t imu l i .  T h e  a n i m a l s  were  
c o n s i d e r e d  to  be  c o m p l e t e l y  i n a c t i v a t e d  w h e n  t h e y  re-  
m a i n e d  on  t h e i r  b a c k s  for  a t  l e a s t  2 m i n  a f t e r  b e i n g  p l a c e d  
in t h i s  pos i t ion .  W h e n  r e t u r n e d  to  1 /10 th  H o l t f r e t e r  solu-  
t i o n  t h e  a n i m a l s  u s u a l l y  r e s p o n d e d  to  c o n t a c t  s t i m u l i  
w i t h i n  5 to  10 rain,  a n d  t h e r e a f t e r  b e h a v e d  n o r m a l l y .  
T h e  t i m e  t a k e n  to  r e a c h  t he  a r b i t r a r y  s t a t e  of i n a c t i v a -  
t i on  d e p e n d e d  on  t h e  c o n c e n t r a t i o n  a n d  n a t u r e  of t h e  
b e n z i m i d a z o l e  used.  A f t e r  t r e a t m e n t  t h e  a n i m a l s  ap-  
p e a r e d  to  suf fe r  no  ill e f fec ts  of a n y  k ind .  L a r v a l  
d e v e l o p m e n t  was  n o r m a l .  Mos t  of t h e  a n i m a l s  were  
a l ive  a t  l eas t  two  m o n t h s  a f t e r  t h e  c o m p l e t i o n  of t h e  
e x p e r i m e n t s .  

T h e  r e su l t s  of t h e  e x p e r i m e n t s  a re  s u m m a r i z e d  in t h e  
F igure .  I n  t h i s  g r a p h  t h e  r ec ip roca l  of t h e  t i m e  t a k e n  to  
r e a c h  t h e  g iven  i n a c t i v e  s t a t e  is p l o t t e d  a g a i n s t  t h e  
c o n c e n t r a t i o n  of t h e  b e n z i m i d a z o l e  emp loyed .  I n  m o s t  
cases  e a c h  p o i n t  r e p r e s e n t s  t h e  m e a n  of four  o b s e r v a -  
t ions :  T h e  e x p e r i m e n t s  were  p e r f o r m e d  a t  a t e m p e r a t u r e  
of 20-23°  C. 

T h e  b e h a v i o u r  of t h e  l a r v a e  w h e n  p l aced  in  t h e  
b e n z i m i d a z o l e  so lu t ions ,  a n d  t h e i r  r a p i d  a n d  a p p a r e n t l y  
c o m p l e t e  r e c o v e r y  w h e n  r e m o v e d  f rom these  so lu t ions ,  
sugges t s  t h a t  t h e  c o m p o u n d s  e x e r t  a d e p r e s s a n t  a c t i o n  
on  t h e  n e r v o u s  s y s t e m .  I t  is n o t  poss ib le  to  dec ide  
w h e t h e r  t h e  c o m p o u n d s  a c t  c e n t r a l l y  a n d  p r o d u c e  a 
musc le  r e l a x a t i o n  a n a l o g o u s  to  t h a t  seen  in  m a m m a l s ,  
or  w h e t h e r  a gene ra l  narcos is ,  s u c h  as t h a t  caused  b y  
u r e t h a n e ,  is p r o d u c e d .  

The  r e su l t s  show t h a t  n e w t  l a r v a e  arc  m o r e  r e a d i l y  
i n a c t i v a t e d  b y  c e r t a i n  a lky l  d e r i v a t i v e s  of b e n z i m i d a z o l e  
t h a n  b y  b e n z i m i d a z o l e  i tself .  T h e  c o m p o u n d s  b e c o m e  
m o r e  e f fec t ive  in o r d e r  of i n c r e a s i n g  m o l e c u l a r  we igh t .  
T h e  a lky l  d e r i v a t i v e s  of b e n z i m i d a z o l e  are  also more  
e f fec t ive  t h a n  t h e  p a r e n t  c o m p o u n d  in  p r o d u c i n g  ab -  
n o r m a l i t i e s  in  c h i c k  a n d  a m p h i b i a n  e m b r y o s  4 a n d  in  
i n h i b i t i n g  t h e  g r o w t h  of i n f l u e n z a  v i r u s  on  c h i c k  a l l an -  
to t s  ~. I n  p a r t i c u l a r ,  in  t h e s e  s y s t e m s ,  t h e  2 e t hy l - 5  
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m e t h y l  d e r i v a t i v e  is some  10 to  20 t i m e s  more  p o t e n t  
t h a n  t he  u n s u b s t i t u t e d  benz imidazo l e .  F r o m  t h e  g raph ,  
s h o w n  in t h e  F igure ,  i t  m a y  be  c a l c u l a t e d  t h a t  2 e thy l -5  
m e t h y l  b e n z i m i d a z o l e  is a b o u t  12 t i m e s  m o r e  a c t i v e  t h a n  
benz in f idazo le  in  d e p r e s s i n g  t he  a c t i v i t y  of n e w t  l a rvae .  

O.4t / ~  2 etkyl-Smethyl benz/midazole 
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k l k y l  s u b s t i t u t i o n  of b e n z i m i d a z o l e  will g ive  a n  m-  
c r eased  m o l e c u l a r  vo Iume ,  i n c r e a s e d  bas ic  s t r e n g t h  6, a n d  
a l m o s t  c e r t a i n l y  a n  inc reased  s o l u b i l i t y  in  l ip id  r e l a t i ve  
to  wa te r .  A n y  of t h e s e  c h a n g e s  cou ld  give r ise to  t he  
i nc r ea sed  p o t e n c y  of t he  a lky t  d e r i v a t i v e s .  I n  t he  case  of 
t h e  2 e thy l -5  m e t h y l  d e r i v a t i v e ,  howeve r ,  t h e r e  is a 
s t r i k i n g  co inc idence  b e t w e e n  t h e  i nc r ea sed  i o n i z a t i o n  
b r o u g h t  a b o u t  b y  a lky l  s u b s t i t u t i o n  a n d  in t h e  ef fec t ive-  
ness  of t h i s  c o m p o u n d  in h a l t i n g  t e m p o r a r i l y ,  or  p e r m a -  
n e n t l y ,  c e r t a i n  b io logica l  processes .  Us ing  t h e  m e t h o d  
desc r ibed  b y  ALBERT 7 i t  m a y  be  c a l c u l a t e d  t h a t  a t  p H  
7.0 t h e  2 e thy l -5  m e t h y l  d e r i v a t i v e  is a b o u t  17 t i m e s  
m o r e  ion ized  t h a n  is t h e  p a r e n t  c o m p o u n d .  Th i s  cor-  
r e sponds ,  f a i r ly  well, t o  t h e  m a g n i t u d e  of i t s  i nc r ea sed  
a c t i v i t y ,  c o m p a r e d  w i t h  benz imidazo l e ,  a g a i n s t  d iverse  
b io logica l  sy s t ems .  T h e  e v i d e n c e  sugges t s  thz£t the  
ca t ion ic  fo rm of t he  b e n z i m i d a z o l e  is e s sen t i a l  for  these  
c o m p o u n d s  to  e x e r t  a tox ic  or  n a r c o t i c  ac t ion .  Th i s  
view,  h o w e v e r ,  c a n n o t  be  c o m p l e t e l y  r econc i l ed  w i t h  
t h e  fac t s  p r e s e n t e d  b y  SLONIMSKI 8 w h i c h  sugges t  t h a t  
on ly  t h e  u n i o n i z e d  f o r m  of b e n z i m i d a z o l e  is e f fec t ive  in  
p r e v e n t i n g  t h e  g r o w t h  of y e a s t  cells. 
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Zusammen/assung 

B e n z i m i d a z o l  u n d  einige v o n  se inen  A l k y l d e r i v a t e n  
i n a k t i v i e r e n  M o l c h - L a r v e n  s c h o n  in k l e i n e n  K o n z e n t r a -  
t i o n e n .  I n  v e r d i i n n t e  H o t t f r e t e r - L S s n n g  zur i ickge-  
b r a c h t e  T ie re  g e w i n n e n  ih re  n o r m a l e  Akt iv i t~ i t  schnel l  
wieder .  De r  ze i twei l ige  B e w e g l i c h k e i t s v e r l u s t  s che in t  
a n a l o g  d e m  bei  SXuget ie ren  d u r c h  B e n z i m i d a z o l  erzeug-  
t en .  
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