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In  o rder  to  o b t a i n  more  d i f f e r e n t i a t e d  i n f o r m a t i o n  
a b o u t  t he  r e l a t i o n  b e t w e e n  b e h a v i o u r  of w o r k e r  ~ e s  
a n d  degree  of o v a r y  d e v e l o p m e n t ,  e x p e r i m e n t a l  g roups  
of a b o u t  50 bees  were o b s e r v e d  a t  r egu l a r  i n t e r v a l s  a n d  
those  i n d i v i d u a l s  were  m a r k e d ,  wh ich  t o u c h e d  a n d  
l icked  t he  i m p r e g n a t e d  o b j e c t  u n d e r  o b s e r v a t i o n .  These  
m a r k i n g  e x p e r i m e n t s  led  to  t h e  p e c u l i a r  r e s u l t  t h a t  du r -  
ing t he  o b s e r v a t i o n a l  p e r i o d  (2-3 weeks)  o n l y  a c e r t a i n  
n u m b e r  of bees  were  r e g u l a r l y  ac t ive ,  t o u c h i n g  a n d  
l i ck ing  the  ob jec t ,  w h e r e a s  o t h e r s  were  n o t  m a r k e d  a t  
all. O v a r y  d e v e l o p m e n t  in t h e  f o r m e r  g r o u p  was  less 
t h a n  in t h e  l a t t e r  one. O b v i o u s l y  u n d e r  these  exper i -  
m e n t a l  c o n d i t i o n s  d i s t r i b u t i o n  of t h e  i n h i b i t i n g  s u b s t a n c e  
is l a ck ing  or  a t  l eas t  i n su f f i c i en t  to  i n h i b i t  t he  o v a r y  
d e v e l o p m e n t .  

These  e x p e r i m e n t s  a n d  t h o s e  of BUTLER show c lea r ly  
t h e  p re sence  of a s u b s t a n c e  on  t h e  b o d y  of a queen ,  
w h i c h  is c o n s t a n t l y  l icked b y  w o r k e r  bees.  I n  t h e  pres-  
en t  s t a t e  of our  e x p e r i m e n t s  we are  i nc l i ned  to  conc lude  
t h a t  t h e  e x i s t e n c e  of th i s  s u b s t a n c e  is a l i nk  in t h e  in- 
h i b i t o r y  m e c h a n i s m .  I t  is imposs ib l e  even  to  h a z a r d  t h e  
s u g g e s t i o n  t h a t  only t h e  a c t i o n  of t h i s  i n h i b i t i n g  
s u b s t a n c e  c a n  give a s a t i s f a c t o r y  e x p l a n a t i o n  of t h e  in-  
h i b i t i o n  of t h e  o v a r y  d e v e l o p m e n t .  

STIEN VOOGD 

Laboratory o/ Comparative Physiology, University o/ 
Utrecht, March 9, 7955. 

Zusammen/assung 

Es wurde  gezeigt ,  dass  de r  E x t r a k t  e ine r  K 6 n i g i n  die 
O v a r i e n e n t w i c k l u n g  be i  d en  A r b e i t e r i n n e n  d e r  H o n i g -  
b iene  bei  gee igne t e r  D a r b i e t u n g  in g le icher  \~,;eise h e m m t  
wie d e r  K 6 r p e r  dc r  l e b e n d e n  oder  t o t e n  K 6 n i g i n  se lbs t .  
Die h e m m e n d e  S u b s t a n z  h a t  den  C h a r a k t e r  e ine r  F e t t -  
s/~ure. E x t r a k t e  y o n  A r b e i t e r i n n e n  h a b e n  diese \~;ir- 
k t m g  n ich t .  D u r c h  M a r k i e r u n g s v e r s u c h e  w u r d e  fes t -  
ges te l l t ,  dass  in  V e r s u c h s g r u p p e n  v o n  je 50 Arbe i t s -  
b i e n e n  n u r  e in  Tel l  d e r  T ie re  die h e m m e n d e  S u b s t a n z  
a u f n i m m t  ; bei  d iesen  T i e r e n  e n t w i c k e t n  s ich die O v a r i e n  
d e u t l i c h  wen ige r  s t a r k  als  bei  d en  i ibr igen.  I n d i r e k t e  
~ b e r t r a g u n g  d e r  h e m m e n d e n  S u h s t a n z  (von  e ine r  Ar-  
b e i t e r i n  zu r  a n d e r e n )  f a n d  u n t e r  d iesen  U m s t ~ t n d e n  also 
n i c h t  ode r  in  u n g e n i i g e n d e m  U m f a n g  s t a t t .  Die er- 
w / i h n t e  S u b s t a n z  d i i r f t e  n u r  ein Gl ied  in de r  K e t t e  d e r  
F a k t o r e n  da r s t e l l en ,  die n o r m a l e r w e i s e  zu r  H e m m u n g  
der  O v a r i e n e n t w i c k l u n g  ff ihren.  

Fig. la.-Extracted queen impregnated with extraction fluid of 
queens (arrow indicates queen). 

Fig. lb.-Extracted queen impregnated with extraction fluid of 
-worker bees (arrow indicates queen). 

T h e  op in ion  of BUTLER ~ t h a t  bees  n o r m a l l y  o b t a i n  
some s u b s t a n c e  f r o m  t h e  b o d y  of t h e i r  q u e e n  is in  ac- 
c o r d a n c e  w i t h  our  resul t s .  ]:3UTLER'S r e su l t s  c o n c e r n i n g  
s h a r i n g  of t h e  " q u e e n  s u b s t a n c e "  a m o n g s t  t he  m e m b e r s  of 
a colony,  o b v i a t i n g  t h e  n e c e s s i t y  of d i r ec t  c o n t a c t  be-  
t w e e n  t he  q u e e n  a n d  e a c h  of t h e  w o r k e r  bees,  c o u l d  be  
ver i f i ed  in our  e x p e r i m e n t s  in  so fa r  as s h a r i n g  of t h e  
i n h i b i t i n g  s u b s t a n c e  was f o u n d  o n l y  in  bees  [orced t o  
m u t u a l  food  t r a n s m i s s i o n .  

i C. G. BUTLER, Trans. R. Ent. Sue. I.ond. 105, 11 (1954). 

Adrenergic Blockade by Iproniazid 

I t  h a s  b e e n  s h o w n  t h a t  1 - i son ico t iny l -2 - i sopropy l -  
h y d r a z i n e  ( iproniaz id)  1 is a p o t e n t  i n h i b i t o r  of m o n o  a m i n e  
ox idase  in vivo'Z a n d  in vitro 3. I t  has  also b e e n  s h o w n  t h a t  
i p r o n i a z i d  is ab le  to  p o t e n t i a t e  t h e  p h a r m a c o l o g i c a l  a c t i o n  
of c e r t a i n  s y m p a t h o m i m e t i c  a m i n e s  s u c h  as t y r a m i n e  a n d  
p h e n y l e t h y l a m i n e  4. I n  t h e  course  of t he se  s t u d i e s  t h e  
pos s ib i l i t y  of a n o t h e r  a c t i o n  of iprol f iaz id  o n  t h e  s y m -  
p a t h e t i c  s y s t e m  arose.  I p r o n i a z i d  a n d  e p i n e p h r i n e  are  
s t r u c t u r a l l y  r e l a t e d  in some  r e spec t s  so t h a t  a c o m p e t i -  
t i on  of t h e  t w o  c o m p o u n d s  for  a d r e n e r g i c  r e c e p t o r s  
m i g h t  t a k e  place.  In  t e s t i n g  t h i s  a s s u m p t i o n ,  r e sponses  
of t h e  c i r cu l a r  s m o o t h  musc le  of r a b b i t  a o r t a  in  musc le  
b a t h  were  u t i l i zed  a c c o r d i n g  to  t h e  m c t h o d  of FURCH- 
GOTT 5. S i x t een  m i n u t e s  a f t e r  t h e  a p p l i c a t i o n  of 10 -a  
m o l a r  i p r o n i a z i d  a r e d u c t i o n  of 6 0 . 6 %  ( i  8.9) of t h e  
c o n t r a c t i o n  p r o d u c e d  b y  10-~ m o l a r  e p i n e p h r i n e  was  
o b s e r v e d  (9 e x p e r i m e n t s ) .  R e m o v a l  of t h e  i p r o n i a z i d  b y  
r e p e a t e d  w a s h i n g s  c a u s e d  a d i s a p p e a r a n c e  of t i le  in-  
h i b i t i o n  as s h o w n  b y  a r e t u r n  to  n o r m a l  c o n t r a c t i o n  of 
t i le  ao r t i c  s t r ip .  T h e  a d r e n e r g i c  b l o c k  c a u s e d  b y  ipro-  
n i az id  is t h e r e f o r e  c o m p l e t e l y  a n d  eas i ly  r eve r s ib l e  in 
c o n t r a s t  to  t h a t  p r o d u c e d  b y  d i b e n a m i n e  6. I n  a g r e e m e n t  
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2 E. S. ZELLER, J. BARSKY, J. R. Foo'rs, W. F. KIRCHHEIMER, 

and L. A. VAN ORDEN, Exper. 8,349 (1952). 
a E. A. ZELLER and J. BARSKY, Proc, Soc. Exper. Biol. and Med. 

8l, 459 (1952). 
4 E. C. GRIESEMER, J. BARSK~, C. A. DRAGSTEDT, J. A. WELLS, 

and E. A. ZELLER, Proe. Sue. Exper. Biol. and Med. 84, 699 (1953). 
5 R. F. FURCHGOTT and S. BHADRAKOM, J. Pharm. and Exper. 

Ther. 108, 129 (1953). 
a M. NICKERS0N, Pharm. Rev. 1, 27 (1949). 



[15. V. 1955} Kurze Mitteilungen - Brief Reports 183 

wi th  t hese  obse rva t i ons ,  it  has  been  found  t h a t  iproni-  
azid inh ib i t s  t h e  r e sponse  of t he  ca t  n i c t i t a t i n g  m e m b r a n e  
to  ep inephr ine .  

E.  C. GRIESI~MER, C. A. DRAGSTEDT, 
J. A. WELLS, and  E. A. ZELLER 

Departments o/ Pharmacology and Biochemistry  o / the  
Northwestern Universi ty  Medical  School, Chicago, Ill., 
March 22, 1955. 

Zusammen /as sung  

1- I son i co t i ny l -2 - i sop ropy lhyd raz in  (Iproniazid} blok-  
k ier t  revers ibe l  den Angr i f f so r t  des Adrena l i n s  im Fu rch -  
g o t t s c h e n  ]?rAparat der  K a n i n c h e n a o r t a .  Die W i r k u n g  
wird  der  s t r u k t u r c h e m i s c h e n  ~,hrll ichkeit  zwischen 
Adrena l in  u n d  Ip ron i az id  zugeschr ieben .  

GREENBERG has  o b t a i n e d  s imi la r  resu l t s  as m e n t i o n e d  
a b o v O .  

We have  s tud ied  t h e  i n c o r p o r a t i o n  of aden ine-8-C la 
in to  r a t  a pur ines  u n d e r  c o n d i t i o n s  a l mo s t  iden t ica l  wi th  
those  used by  BROWN et al. 3 for a d e n i n e - l ,  3-N 15. The 
much  lower i nco rpo ra t ion  of & l a b e l e d  a d e n i n e  (Table) 
m a y  be ev idence  for r ing o p e n i n g  in t he  i n c o r p o r a t i o n  
of exogenous  pur ines .  These  conc lus ions  are  no t  in agree-  
m e n t  w i th  those  in t he  s t u d y  b y  MARRIAN et al. 4 based  
on d o u b l y  labeled adenine .  The  r e p o r t s  b y  SCHULMAN 
and  BUCHANAN s and  by  GREENBERG 6 t h a t  t he  2 -ca rbon  
seems  to  be more  labile t h a n  t h e  8 -ca rbon  sugges t  
t h a t  e x p e r i m e n t s  on feeding of 2,4-C 14 a n d  4,8-C 1* 
labeled  aden ine  migh t  give def in i t ive  i n f o r m a t i o n  on 
the  lab i l i ty  of the  2- and  8-carbons  of e x o g e n o u s  a d e n i n e  
in t he  ra t .  

Util ization of Exogenous  Adenine by the Rat 

W e  h a v e  p rev ious ly  specu l a t ed  on t h e  poss ib i l i ty  of a 
c o m p l e x  p a t h  for t h e  i n co rpo ra t i on  of e x o g e n o u s  pu r ines  
a n d  for biological  i n t e r conve r s ions  a m o n g  the  p u r i n e s h  
GREENBERG 2 has  m a d e  the  in t e r e s t i ng  o b s e r v a t i o n  t h a t  
in p igeon  l iver  t he  pu r ine  r ing of h y p o x a n t h i n e  m a y  be 
c o m p l e t e d  a f t e r  i n t r o d u c t i o n  of t h e  r ibose  a n d  phos -  
p h a t e  res idues .  O t h e r  i nves t i ga to r s  have  since p r e s e n t e d  
ev idence  wh ich  sugges ts  t h e  h y p o t h e s i s  t h a t  r ing- 
o p e n e d  i n t e r m e d i a t e s ,  a t  t he  r ibos ide  or r ibo t ide  level 
are  i n v o l v e d  in pu r ine  i n t e r conve r s ions  a n d  syn thes i s .  

T h u s  FLAVIN a n d  ]~NGELMAN 3 h a v e  n o t e d  a d i sc rep-  
a n c y  b e t w e e n  specif ic  ac t iv i t i e s  of a d m i n i s t e r e d  guan ine -  
C H a n d  nucle ic  acid  g u an ine  i so la ted  f r o m  Tetrahymena 
gelii. The  poss ib i l i ty  of e x c h a n g e  of t he  8 -ca rbon  was  
ru led  ou t  by  these  a u t h o r s  based  on the  n u t r i t i o n a l  
i ne r tnes s  of 2 , 4 - d i a m i n o - 5 - f o r m y l a m i n o - 6 - h y d r o x y p y -  
r imid ine  a n d  4 - fo rmamido -5 - imidazo l e  c a r b o x a m i d e .  
H o w e v e r ,  n o t h i n g  is said of t he  poss ib i l i ty  of r ibos ides  
or r ibo t ides  of t hese  c o m p o u n d s  being invo lved .  In  th is  
c o n n e c t i o n  BEN ISHAI et al. 4 h a v e  s h o w n  t h a t  t he  ri- 
boside  of  4 -amino-5- imidazo le  c a r b o x a m i d e  is e f fec t ive  
in p r o m o t i n g  t h e  g r o w t h  of an Escherichia coli m u t a n t .  
F u r t h e r ,  t h e r e  is ev idence  t h a t  4 - fo rmamido in l idazo le -  
5 - c a r b o x a m i d e  is u t i l ized  by  m u t a n t s  of E.  coli ~, a n d  
t h a t  the  free amine  is u t i l ized by  yeas t  ~, Lactobacillus ara- 
binosus ~, p igeon  l iver  h o m o g e n a t e s  s, a m u t a n t  of 
O p h i s t i o m a  ~, a n d  by  the  i n t ac t  ra t  1°, F ina l ly  BUCHANAN 
et al. have  found  t h a t  i n c u b a t i o n  of r ad ioac t ive  4-amino-  
i m i d a z o l e - 5 - c a r b o x a m i d e  wi th  inosinic  acid  and  h y p o -  
x a n t h i n e  r e su l t ed  in four  to  five t i m e s  more  ac t i v i t y  in 
the  inosinic  acid  t h a n  in t he  h y p o x a n t h i n e ,  showing  t h a t  
t he  e l e m e n t s  of r ibose  a n d  p h o s p h a t e  are  a d d e d  to  t h e  
c a r b o x a m i d e  pr ior  t o  r ing  closure w i th  ' a c t i ve '  f o r m a t O  ~. 
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Table.-Feeding of Adenine-S-C ta (30 mg per kilo per day) 

Fraction 

Dietary Adenine-8-C ta 
Allantoin 
Urea 
Purine Hydrochiorides 

Atom percent 
Excess C-13 

6"67 
0"035 
0.216 
0"035 

Atom % C-13 calculat. 
ed on basis of 100% 
C-13 in Adenine fed 

100.0 
0.525 
3.24 
0.525 

Feeding of Adenine-1,3-N x5 ('27 mg per kilo per day) ~* 

Atom percent Atom % N-15 eatculat- 
Fraction Excess N-15 ed on basis of 100% 

N-15 in Adenine fed 

Dietary Adenine-l,2-N 15 6.29 100.0 
Allantoin 0.348 5-53 
Urea 0.003 0.05 
Purine Hydrochlorides 0.23 3.65 

75 mg  of adenine-8-C ~8 was inco rpo ra t ed  in to  150 g of 
r a t  feed biscui ts ,  the  aden ine  hav ing  been  f i rs t  d i l u t e d  
w i t h  some  glucose.  F ive  adu l t  male ra t s  ( S h e r m a n  s t ra in)  
to t a l l ing  750 g were  fed the  above  d ie t  a t  t h e  r a t e  of  
10 g per  r a t  pe r  d a y  for th ree  days.  On t h e  m o r n i n g  of 
t he  f o u r t h  day  the  ra t s  were fed un labe led  d ie t  a n d  t h e n  
sacr i f iced in t he  a f te rnoon .  The d ie t  h a d  been  f o r m e d  
into  wafers  and  dr ied  to  min imize  loss d u r i n g  feeding.  
The  o rgans  were r e m o v e d  and  frozen in d ry  ice m e t h a n o l  
so lu t ion .  The  c o m b i n e d  frozen organs  were h o m o g e n i z e d  
th ree  t i m e s  wi th  e thano l  and  once w i t h  d r y  e the r ,  
f i l ter ing each t ime.  The pale p ink  p o w d e r  was  s t i r r ed  
once wi th  ho t  e thano l  and  f i l tered,  a n d  th is  s t e p  was  re- 
p e a t e d  wi th  d ry  e ther .  The d r y  p o w d e r  a m o u n t e d  to  18 g. 

17 g of dry ,  powdered  organs  were  e x t r a c t e d  wi th  
10 % s o d i u m  chlor ide solut ion a n d  the  free nuc le ic  ac ids  
were  o b t a i n e d  by  the  m e t h o d  of PLENTL a n d  SCHOEN- 
HEIMERL The pur ine  hyd roch lo r ide s  were  o b t a i n e d  b y  
t he ,u sua l  p roceduresL  
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