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Therefore t h e y  p robab ly  p lay  a minor  role, if any, in the  
response of m y x a m o e b a e  tes ted  wi th  act ive  ext rac ts .  

E x t r a c t s  of organs of h igher  organisms were also t e s t ed  
wi th  th is  assay. Liver,  spleen, hear t ,  and  k idney  ex t rac t s  
were  active. Ur ine  and milk, even at  di lut ions of 1000 
a t t r a c t e d  myxamoebae .  Af ter  pur i f ica t ion of the  ex t rac t s  
by  column and  paper  c h r o m a t o g r a p h y  8, i t  was shown t h a t  
cyclic 3", Y-AMP was present .  The a t t r a c t a n t s  in h u m a n  
urine evoked a response  similar  to  ca. 5 [xM of cyclic Y, 5'- 
AMP.  BUTCHER and  SUTHERLAND la ident i f ied dai ly levels 
of 2-7 [~M of cyclic Y , Y - A M P  in h u m a n  urine. Conse- 

Comparison of the chemotactie response induced by different 
concentrations of urine and cyclic 3", 5 -AMP 

Urine Y, 5'-AMP Urine 
dilution • 500 0.01 ~xM dilution • 2000 
Total % Total % Total % 
positive positive positive positive positive positive 

Test 1 25 83 32 73 14 48 
Test 2 22 88 25 73 20 59 
Test 3 18 60 22 47 7 23 

The drops with attractant were placed 3 times with 5 rain intervals 
near (less than 0.45 mm) the responding drops. Observation took 
place 5 rain after the last deposition. 

quen t ly  3', 5 ' -AMP is the  main,  if no t  the  only, a t t r a c t a n t  
in urine. In  col laborat ion wi th  F. C. G. VAN DE VEERDONK, 
Unive r s i ty  of Ut rech t ,  it  was shown t h a t  ex t rac t s  of da rk  
p igmen ted  skin of Xenopus laevis con ta ined  twice as m u c h  
a t t r a c t a n t  as l ight  p i g m e n t e d  skin. The ac t iv i ty  of the  
a t t r a c t a n t  in 0.5 g da rkened  skin (wet wt.) was equiva len t  
to  ca. 1 • 10 -s g of cyclic Y, 5 ' -AMP ~4. SUTHERLAND and  
co-workers  s tud ied  the  p roduc t ion  of cyclic A M P  af ter  the  
t a rge t  cell was ac t iva ted  by  a hormone .  In t e res t ing ly  
enough I found  t h a t  ex t rac t s  of axolot l  embryos  w i t hou t  
ho rmona l  g lands  (blastula and  neurula) are active.  More 
deta i led  resul ts  will be  publ i shed  elsewhere i~ 

Zusammen/assung. Es  wird ein mikrobiologisches  Test-  
ve r fahren  beschr ieben,  m i t  dem sehr  geringe Mengen yon 
zykl ischem Adenos in  Y, 5 ' -mo n o p h o s p h a t  q u a n t i t a t i v  
nachgewiesen  werden  k6nnen.  
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Blood Glucose and Liver Glycogen  Content in Male Whirler Mice 

Recen t  s tudies I wi th  relat ively small  popula t ions  of 
homozygous  male whirler  versus he terozygous  whir ler  
mice have  d e m o n s t r a t e d  marked  bu t  no t  s ignif icant  re- 
duct ions  in p lasma glucose levels (P  0.07), accompanied  
by  s ignif icant  decreases in liver glycogen. These da t a  
suggest  differences in the  ca rbohydra t e  me tabo l i sm and 
ut i l izat ion processes of the  neurological  mu tan t .  Previous  
inves t igat ions  ~-s of  endocrine and  metabol ic  differences 
be tween  homozygous  male  and female whir ler  mice and  
the i r  pheno typ ica l ly  ' normal '  he te rozygous  l i t t e rmates  
have  indica ted  s ignif icant  increases in adrenocor t ica l  
ac t iv i ty  and me tabo l i sm of the  whirlers.  The whir ler  
mu ta t i on  8 represents  a recessive behaviora l  and neuro- 
logical fac tor  located in the  V I I I  l inkage group. The mice 
are one of a group of wal tz ing  recessive mu ta t i ons  7 
possessing an ex t r eme ly  nervous,  restless and exci table  
nature .  In  addi t ion  to head-shak ing  and deafness,  the  mice 
display syndromes  of rapid  clockwise and/or  counter-  
clockwise circling locomotor  act iv i ty .  Neurological  and 
labry in th ine  anomal ies  have  been f requent ly  associated 
wi th  the  wal tz ing synd rome  v. The p resen t  paper  sought  to  
reaff i rm and subs t an t i a t e  earlier impress ions  of hypo-  
glycemia in the  whir ler  mice by  compar ing  groups wi th  
larger popula t ion  sizes. 

The original s tock of male  and  female homozygous  
whir ler  and pheno typ ica l ly  ' normal '  he te rozygous  mice 
were ob ta ined  f rom the  Jackson  Labora tory ,  Bar  Harbor ,  
Maine. After  several  genera t ions  of selective inbreeding,  
homozygous  and he te rozygous  whir ler  male l i t t e rmates  
were selected for s t u d y  f rom Inat ings of pheno typ ica l ly  
' normal '  he te rozygous  females  to  whir ler  b ro the r  males.  
Genet ical lyL the  m u t a n t  whirler  mice were homozygous  
for the  recessive gene (wi wi). The he terozygous  mice had  
the  (wi +)  geno type  and appeared  pheno typ ica l ly  'normal '  

in behavior ,  loconmtor  ac t iv i ty  and hearing.  The mice 
were non-agout i  and b rown :for coat  color and  ha i r  pig- 
m e n t  character is t ics  7. 

All animals  were bred and raised in a i r -condi t ioned  
quar te rs  wi th  room t e m p e r a t u r e s  ma in t a ined  a t  73-75 ~ 
When  breeding  uni ts  were capable  of supply ing  suff icient  
number s  of mice for expe r imen ta t ion ,  homozygous  and  
he te rozygous  male mice were weaned  at  4 weeks of age for 
subsequen t  weekly body  weight  evaluat ions.  The n u m b e r  
of male mice was l imi ted  to 2 an imals  per  cage to  avoid 
crowding and  f ight ing effects s. The cages were s tainless  
steel, hav ing  d imensions  of 61/2 x 10 • 7 inches and  b ed ded  
wi th  pine  shavings.  

At  16 weeks of age, t he  mice were sacrificed by  rapid  
decap i t a t ion  1 h af ter  body  weight  de t e rmina t ions  to  re- 
duce undue  stress and prolonged hand l ing  of the  animals .  
Blood samples  were collected in hepar in ized  beakers  for 
p la sma  glucose de te rmina t ions" .  All mice were au tops ied  
rap id ly  for liver glycogen analyses  by  the  procedure  of 
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Body weight, relative liver weight, liver glycogen and blood glucose values of homozygous and heterozygous whirler male mice 

n Body wt. Liver wt. n Liver n ' Plasma 
(g) g/100 g glycogen glucose 

body wt. mg/g mg/100 ml 
liver 

Whirler mice 
S.E. 
Hetero. mice 
S.E. 
% Difference 
Whirler vs. Hetero. 
P value 

18 23.2 5.9279 18 20.75 16 162.59 
=t=0.5 • 4-4.83 -4-6.48 

27 27.3 5.6115 26 33.71 25 195.25 
-4-0.6 • 4-3.01 4-7.56 

--15.0 +5.6 --34.4 --16.7 
<0.001 0.09 0.02 <0.01 

KAHAN 10. The  l ivers  were weighed on  a Sar to r ius  ba l ance  
to t he  nea r e s t  0.1 rag. 

I n  t he  p r e l i m i n a r y  s t u d y  1 w i t h  popu la t i ons  cons is t ing  
of 8 h o m o z y g o u s  a n d  16 he te rozygous  male  whi r le r  mice, 
a m a r k e d  decrease  was n o t e d  in t he  b lood glucose levels 
( P  0.07) a n d  a s ign i f ican t  r educ t ion  in l iver  glycogen.  The  
Tab le  p re sen t s  t he  c o m b i n e d  resul t s  and  ana lyses  based  
on  t he  a d d i t i o n  of a second p o p u l a t i o n  of 11 he t e rozygous  
a n d  10 h o m o z y g o u s  whi r le r  mice. T he  c o m b i n e d  f indings ,  
ana lyzed  b y  s t a n d a r d  t - tes t  p rocedures  n revea led  signi- 
f i can t  decreases  in  t he  b o d y  weigh ts  of t he  whi r le r  mice 
wh ich  co r respond  w i t h  p rev ious  d a t a  1. T he  m a r k e d  in- 
crease in re la t ive  l iver  weights  of t he  whi r le r  mice, 
a l t h o u g h  n o t  s t a t i s t i ca l ly  s ignif icant ,  h a d  a low P va lue  
(P 0.09), I t  shou ld  be  n o t e d  t h a t  p rev ious  s tud ies  h a v e  
l ikewise ind ica t ed  m a r k e d  a n d / o r  s ign i f i can t ly  heav ie r  
re la t ive  l iver  we igh ts  in  young,  m a t u r e  a n d  aged whi r le r  
mice  4, 5. 

Ana lys i s  of t he  b lood glucose levels w i t h  t he  larger  
p o p u l a t i o n  ind ica t ed  t h a t  t he  - - 1 6 . 7 %  decrease  in t he  
whi r le r  mice  was s ign i f i can t ly  lower,  L ive r  glycogen 
va lues  were s imi la r ly  s ign i f ican t ly  decreased  in t he  h o m o -  
zygous mice.  I t  is a p p a r e n t  t k a t  t he  c o m b i n e d  d a t a  of t he  
large p o p u l a t i o n  re inforce  earl ier  i nd ica t ions  of p l a s m a  
h y p o g l y c e m i a  a n d  d i m i n i s h e d  l iver  g lycogen con ten t .  
These  a l t e r a t i ons  m a y  well  be  a func t i on  of t he  f r e q u e n t  
bu r s t s  of r u n n i n g  a c t i v i t y  a n d  exc i t ab i l i t y  of t he  an imal .  
Exerc i se  12 ha s  been  no t ed  to decrease  l iver  glycogen.  The  
r educ t i on  i n c i rcu la t ing  b lood glucose could poss ib ly  resu l t  
f rom the  chronic  i nab i l i t y  of t he  whi r le r  mice  to sa t i s fy  

the  f r e q u e n t  reques t s  for glucose due  to t he  h igher  a c t i v i t y  
a n d  h e i g h t e n e d  m e t a b o l i s m  rates .  The  l a t t e r  two p a r a m e -  
ters  h a v e  been  found  to be  s ign i f i can t ly  increased in t h e  
h o m o z y g o u s  m u t a n t  s tock  1-5. The  c o m p a r a t i v e  increases  
in  the  r e l a t ive  l iver  we igh ts  m i g h t  r ep resen t  c o m p e n s a t o r y  
measures  b y  the  whi r le r  mice  to  ove rcome  f r equen t  
glycogen deficiencies.  

Rdsumd. Des Dosages  b ioch imiques  du  glucose sangu in  
et  du  glycog~ne h @ a t i q u e  chez des souris males  h o m o -  
zygotes  t o u r n e u r s  o n t  m o n t r 6  une  d i m i n u t i o n  n e t t e  des 
t a u x  de glucose sangu in  et  de glycog~ne h 6 p a t i q u e  chez 
ces a n i m a u x  compar6s  5~ ceux d ' a n i m a u x  he te rozygo tes  
issus d ' u n e  m~me por t6e  p h e n o t y p i q u e m e n t  n o r m a u x .  
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Inhibition of Heart Beat Development by Chloramphenicol in Intact and Cardia bifida Explanted 
Chick Embryos 

The  effects  of ch l o r am phen i co l  (CAP) upon  t he  develop-  
ing chick  e m b r y o  h a v e  been  s tud ied  w i t h  respec t  to  va r ious  
pa r ame te r s .  BLACKWOOD 1 d e m o n s t r a t e d  t he  gross sp lanch-  
nop leure  a b n o r m a l i t i e s  p roduced  b y  in jec t ion  of 0.5 m g  
CAP in to  t h e  fer t i le  egg. More r ecen t  s tud ies  h a v e  em- 
p loyed  t h e  NEW 2 t e c h n i q u e  of excis ing t he  e m b r y o  a n d  
cu l t u r i ng  i t  in  v i t ro ,  v e n t r a l  side up. Us ing  t h i s  t e c h n i q u e  
BILLET et  al. 3 conf i rmed  t he  t e r a togen ic  effect  of t he  an t i -  
b io t i c  a t  200 ~xg/ml a n d  300 ~g/ml  a n d  recorded  a n  
absence  of h e m o g l o b i n  p r o d u c t i o n  a n d  t he  open  neura l  
tube .  NEWBURGH et  al. 4 emp loyed  t he  cu l tu re  t e c h n i q u e  
i n t r o d u c e d  b y  SPRATTT 5 where  t he  e m b r y o s  are  p laced  
v e n t r a l  side down  u p o n  t he  cu l tu re  m ed i um .  N~w-  
BURGH 4 found  an  i n h i b i t i o n  of DNA,  RNA,  a n d  p ro t e in  
syn thes i s  occur red  in t he  presence  of 75 [xg CAP.  Us ing  
d i saggrega ted  ch ick  e m b r y o  h e a r t s  cu l tu red  in a s impl i f ied  

t issue m e d i u m  c o n t a i n i n g  CAP, OISHI e d e m o n s t r a t e d  a 
r educ t i on  in n u m b e r s  of cell nuclei  ill p ropo r t i on  to  t he  
c o n c e n t r a t i o n  of t he  a n t i b i o t i c  (8 [xg/ml to 800 ixg/ml). I n  
order  to  more  c lear ly  d e m o n s t r a t e  t h e  effects of chlor-  
a m p h e n i c o l  d i rec t ly  u p o n  morphogenes i s  of t h e  em-  
b ryon ic  hea r t ,  d e v e l o p m e n t  of t he  in t r ins ic  pu l sa t ion  r a t e  
was  chosen  for  s tudy .  B o t h  i n t a c t  e m b r y o s  a n d  e m b r y o s  
in wh ich  t he  r i gh t  a n d  left  card iac  p r o m o r d i a  were forced 
to deve lop  i n d e p e n d e n t l y  (cardia bi]ida) were used. 

Materials and methods. Fer t i l ized  eggs of B a b c o c k  
h y b r i d  s tock  were i n c u b a t e d  a t  37.5~ to p rov ide  t h e  
necessa ry  s tages  of deve lopmen t .  The  e m b r y o s  were ex- 
p l a n t e d  a n d  cu l tu red  accord ing  to t he  t e c h n i q u e  of 
SPRATT5 a t  HAMBURGER a n d  HAMILTON7 s tages  5 
t h r o u g h  8. The  cu l tu re  m e d i u m  was a semisol id H o w a r d  
R inge r  a l b u m i n - a g a r  to  which  was added  D-3-chlor- 


