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F i i r  d ie  V e r t e i l u n g  d e r  G r a n u l a  i m  C y t o p l a s m a  is t  
ke ine  b e v o r z u g t e  L o k a l i s a t i o n  zu e r k e n n e n  ; sie l iegen in  
g r6sse ren  o d e r  k l e ine ren  G r u p p e n  b e i s a m m e n ;  Anh / iu -  
f u n g e n  k a n n  m a n  e b e n s o  in  de r  N ~ h e  des  Ze l lke rns  wie 
in d e r  Ze l l pe r i phe r i e  I i nden .  D e u t l i c h  yon  d e n  G r a n u l a  
v e r s c h i e d e n  s ind  die M i t o c h o n d r i e n :  d iese  b e s i t z e n  a u c h  
in den  N e b e n n i e r e n m a r k z e l l e n  y o n  Maus ,  Mee r schwe in -  
chen  u n d  K a t z e  die v o n  SJ6STRAND 14, SJ6STRAND u n d  
]~HODIN 15 u n d  a n d e r e n  b e s c h r i e b e n e  S t r u k t u r  (Abb.  3); 
a l l e rd ings  s ind  sie h ie r  n u r  in  ve rh~ l tn i smXss ig  ge r inge r  
Z a h l  a n z u t r e f f e n .  Die  b i o c h e m i s c h e  U n t e r s u c h u n g  de r  die 
G r a n u l a  e n t h a l t e n d e n  F r a k t i o n e n  ( d a n e b e n  a u c h  das  
h i s t o c h e m i s c h e  V e r h a l t e n  de r  G r a n u l a )  h a b e n ,  abge-  
s ehen  y o n  i h r e m  G e h a l t  a n  B r e n z c a t e c h i n a m i n e n ,  e ine 
gewisse Ana log ie  m i t  B e f u n d e n  a n  M i t o c h o n d r i e n  a n d e -  
re r  O r g a n e  e r g e b e n  (HILLARP u n d  Mitarbe i te r16) .  Aus  
d iesen  E r g e b n i s s e n  j e t z t  s c h o n  w e i t e r r e i c h e n d e  Folge-  
r u n g e n  zu z iehen,  h a l t e n  wir  fi ir  b e d e n k l i c h ,  d e n n  bei  
den  i h n e n  z u g r u n d e  l i e g e n d e n  Z e n t r i f u g i e r n n g s v e r s u e h e n  
k o n n t e  i n n c r h a l b  de r  F r a k t i o n e n  n i c h t  zwi schen  Gra -  
nu l a  u n d  a n d e r e n  Z e l l b e s t a n d t e i l e n  (zum Beisp ie l  m6g-  
l icherweise  a u c h  M i t o c h o n d r i e n )  u n t e r s c h i e d e n  we rden .  
De r  au f  d i e s e m  VCeg e r h a l t e n e  h o h e  W e r t  des  a n g e b l i c h e n  
An te i l s  de r  G r a n u l a  a m  Ze l lgewich t  (s iehe oben)  s p r i c h t  
z u g u n s t e n  de r  V e r m u t u n g ,  dass  in d e n  F r a k t i o n e n  ausse r  
den  G r a n u l a  n o c h  we i t e re  Z e l l k o m p o n e n t e n  e n t h a l t e n  
waren .  N a c h  u n s e r e n  m o r p h o l o g i s c h e n  B e f u n d e n  is t  
j edenfa l l s  f~r  die u n t e r s u c h t e n  T i e r a r t e n  a n  e iner  g r u n d -  
s~ttzlichen U n t e r s c h e i d u n g  zwischen  d e n  b e i d e n  so ver -  
s c h i e d e n  g e s t a l t e t e n  Ze l lo rgane l l en  - p h X o c h r o m e n  
G r a n u l a  u n d  M i t o c h o n d r i e n  - in  den  M a r k z e l l e n  u n b e -  
d i n g t  f e s t z u h a l t e n .  

I m  V o r a u s g e h e n d e n  w u r d e n  die b i s h e r i g e n  B e o b a c h -  
t u n g e n  a n  d e n  p h f i o c h r o m e n  G r a n u l a  in  d e n  M a r k z e l l e n  
de r  M a n s  mi tge t e i l t .  Be i  M e e r s c h w e i n c h e n  u n d  K a t z e  
zeigen die G r a n u l a  e in  s e h r  ~ihnliches Bild.  Al l e rd ings  
s ind in  d e n  M a r k z e l l e n  des  M e e r s e h w e i n c h e n s  die m a n c h e  
G r a n u l a  u m g e b e n d e n  (, H6fe~) s eh r  viel  k le iner .  Die o b e n  
gegebene  D e u t u n g  d e r  ~ H6fe  )) - als S te l l en  he rausge lOs te r  
L ip ide  - f i n d e t  h i e r  e ine  we i t e r e  S t i i t ze  in  d e m  B e f u n d  
BACHMANNS 17, n a c h  d e m  g e r a d e  b e i m  M e e r s c h w e i n c h e n  
s u d a n o p h i l e  S u b s t a n z  in d e n  M a r k z e l l e n  n u r  se t t en  
n a c h z u w e i s e n  war .  

Schl iess l ich  i s t  n o c h  zu b e m e r k e n ,  da s s  die  b e s c h r i e b e -  
n e n  p h g o c h r o m e n  G r a n u l a  be i  d e n  u n t e r s u c h t e n  Tier -  
a r t e n  z w a r  in  d e n  me i s t en ,  a b e r  nicht i n  allen M a r k z e l l e n  
a n z u t r e f f e n  s ind .  U b e r  die B e o b a c h t u n g  zweie r  di//eren- 
let A r t e n  y o n  P a r e n c h y m z e l l e n  des  N e b e n n i e r e n m a r k s  
wi rd  d e m n / i e h s t  a n  a n d e r e r  S te l le  ' s  b e r i c h t e t  we rden .  

F. S. SJOSTRAND u n d  R.  VVETZSTEIN 

Karolinska Instituter, A natomiska Institutionen, Stock- 
holm, und Institut ]i~r Histologie und experimentelle Bio- 
logic der Universitiit, Miinchen, den t8. Januar 1956. 

Summary 

T h e  c a t e c h o l - c o n t a i n i n g  g r a n u l e s  in  t h e  a d r e n a l  
m e d u l l a r y  cells (mouse ,  g u i n e a  pig, ca t )  a re  t r u e  cell 
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(1954). - N.-A. HILLARP und 13. NILSON, Acta physiol. Scand. 3I, 
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organel l s ,  c l ea r ly  d i s t i n g u i s h e d  f rom m i t o c h o n d r i a ;  
t h e i r  size v a r i e s  o v e r  a f a i r l y  wide  range ,  t h e  m e a n  d ia -  
m e t e r  b e i n g  c a l c u l a t e d  a t  a b o u t  175 m/ ,  in  t h e  m o u s e  
( o s m i u m - t e t r o x i d e - f i x a t i o n ) .  T h e y  h a v e  a s u r r o u n d i n g  
m e m b r a n e  of 100 ~ t h i c k n e s s ;  t h e i r  i n t e r n a l  s t r u c t u r e  is 
f ine ly  g r a n u l a r .  O n  t h e  t h i n  sec t ions ,  m a n y  g r a n u l e s  a re  
s u r r o u n d e d  b y  spaces  w h i c h  a p p e a r  e m p t y  u n d e r  t h e  
e l e c t r o n  mic roscope  a n d  w h i c h  a re  l i m i t e d  b y  d o u b l e -  
m e m b r a n e s ;  i t  is m o s t  l ike ly  t h a t  intra vitam t h e s e  
spaces  c o n t a i n  l ipids.  

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

T h e  I n f l u e n c e  o f  a Q u e e n  
on the Ovary  D e v e l o p m e n t  in W o r k e r  B e e s  

By STIEN VOOGD, Lltrecht t 

D u r i n g  t h e  las t  few yea r s  e x p e r i m e n t s  h a v e  b e e n  
ca r r i ed  o u t  on  t h e  r e l a t i o n  b e t w e e n  q u e e n  a n d  w o r k e r  
bees  in a co lony  of h o n e y b e e s  (Apis melli/ica L.). Th i s  
p r o b l e m  has  been  a p p r o a c h e d  in t w o  d i f f e r e n t  m a n n e r s  
w i t h  r ega rd  to t h e  t e s t i n g  m e t h o d  used  in e s t a b l i s h i n g  
t h e  absence  or  p r e sence  of a q u e e n :  T~UTLER 2 used  
building o/ emergency queen cells b y  w o r k e r  bees  as  
c r i t e r ion ,  whereas  DE GROOT a n d  VOOGD 3 a n d  VOOGD 4 
used  ovary development in  w o r k e r  bees.  T h e  e x p e r i m e n t s  
of BUTLER s t r o n g l y  s u g g es t  t h a t  bees  o b t a i n  s o m e  
s u b s t a n c e  f rom t h e i r  q u e e n  wh ich  i n h i b i t s  t h e m  f r o m  
b u i l d i n g  e m e r g e n c y  q u e e n  cells. T h e  e x p e r i m e n t s  of DE 
GROOT a n d  VOOGD, a n d  VOOGD h a v e  d e m o n s t r a t e d  t h e  
ex i s t ence  of a s u b s t a n c e  p r e s e n t  on  t h e  b o d y  of a q u e e n  
w h i c h  is r espons ib le  for  t h e  i n h i b i t i o n  of o v a r y  deve l -  
o p m e n t  in  worke r  bees.  

Moreover ,  e x p e r i m e n t s  on  t h e  o v a r y  d e v e l o p m e n t  in  
w o r k e r  bees  were se t  u p  b y  Miss PAIN 5. Mos t  of t h e s e  
e x p e r i m e n t s  are open  to  c r i t i c i sm  in d i f f e r e n t  r e spec t s .  
Severa l  theor ies  c o n c e r n i n g  t h e  f ac to r s  r e g u l a t i n g  t h e  
d e v e l o p m e n t  of t h e  ovar i e s  were  p u t  f o r w a r d  b y  Miss  
PAIN 6. 

Acco rd ing  to one  of t h e s e  theor i e s ,  o v a r y  d e v e l o p m e n t  
would  d e p e n d  on  t h e  p r e s e n c e  of a " f e r t i l i t y  h o r m o n e "  
in w o r k e r  bees,  n o r m a l l y  transmitted to the queen, b u t  
a c c u m u l a t i n g  in  t h e  case  of h e r  a b s e n c e  7. A t  t h e  s a m e  
t i m e  a s u b s t a n c e  o n  t h e  b o d y  of  t h e  q u e e n  transmitted to 
the worker bees a n d  i n h i b i t i n g  o v a r y  d e v e l o p m e n t  is 
a s s u m e d  to  be  p r o v e n  s b y  e x p e r i m e n t s  wh ich ,  in  a 
s u b s e q u e n t  paper ,  were  c o n s i d e r e d  as  i n c o n c l u s i v e  b y  
' t he  a u t h o r  he r se t f  9. S l i g h t l y  m o r e  c o n v i n c i n g  a re  t h e  
r e su l t s  of Miss PAIN'S e x p e r i m e n t s  w i t h  pieces  of e lder -  
p i t h  i m p r e g n a t e d  w i t h  c h l o r o f o r m  e x t r a c t s  of q u een s .  
T h e  s c a n t y  d a t a  g i v e n  a re  q u i t e  i n s u f f i c i en t  to  j u s t i f y  
t h e  a s s u m p t i o n  of a t t r a c t i v e n e s s  a n d  i n h i b i t o r y  e f fec t  
w i t h  r e g a r d  to  t h e s e  i m p r e g n a t e d  o b j e c t s  1°. I n  o r d e r  t o  
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670 (1955). 
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s j .  PAIN, C. r. Acad. Sci. 239, 1869 (1954). 
9 j .  PAre, Insectes Sociaux 2, 35 (1955). 

10 j .  PAIN, C. r. Acad. Sci. 289, 1869 (1954); 240, 670 (1955). 
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Table/.--Influence of extraction fhfid of queens (q.) and worker bees (w.b.) nfixed with food when of/ered in ttze/¢eder(s).-~-The ex- 
perimental bees were observed at regular intervals and those individuals were marked which consumed food. In experiment 3 different 

marks were used at each feeder. 

Experi- 
I i l e n  t 

1 
- 7 3  . . . .  

Feeder with 

Food + w.b . . . . .  
- Food + q . . . . . .  

Food+ w.b. and 
Food + q . . . . . .  
(offered in two fee- 
ders; see fig. 1), 

Number of bees marked during 
food consumption 

24 
3I 

6 consuming food+ q. 
9 consuming food + w.b. 

Percentage 
developed 
ovaries in 

marked bees 

54 
35 
67 
s3 

Number of 
unmarked 

bees 

21 
l l  

Percentage Average 
developed ] percentage 
ovaries in I developed 

unmarked bees[ ovaries 

48 
18 

3 consuming food + q. 
and food + w.b. 

100 
28 64 

51 
31 

71 

d r a w  jus t i f i ed  conclus ions ,  m a n y  f u r t h e r  e x p e r i m e n t s  
would  be needed .  

In  our  own  e x p e r i m e n t s  we h a v e  expe r i enced  diffi- 
cul t ies  due  to  t he  cons ide rab le  va r i ab i l i t y  of o v a r y  
d e v e l o p m e n t ,  even  t h o u g h  all p r e c a u t i o n s  were  t a k e n  
to  r educe  th is  va r i ab i l i t y  to  m i n o r  p r o p o r t i o n s .  We  
s t a r t e d  each  series of e x p e r i m e n t s  wi th  g roups  of  worke r  
bees equa l ly  c o m p o s e d  wi th  r ega rd  to  m o m e n t  of 
e m e r g e n c e  and  origin of colony.  Dur ing  the  e x p e r i m e n t  
t he  e n v i r o n m e n t a l  cond i t i ons  were  r ig id ly  cont ro l led .  
Never the le s s ,  va r i ab i l i t y  r ema ined .  Espec ia l ly  in t he  
cont ro ls ,  be long ing  to  one  a n d  the  s a m e  series of exper i -  
m e n t s ,  o v a r y  d e v e l o p m e n t  was  s o m e t i m e s  e x t r e m e l y  
var iable .  This  leads  us to  p r e s u m e  t h a t  one  or more  
uncon t ro l l ed  fac to rs  i n t e r f e red  w i t h  our  e x p e r i m e n t s .  
There fo re  each  e x p e r i m e n t  had  to  be r e p e a t e d  severa l  
t imes  in o rde r  to  ob t a in  rel iable da ta .  Fo r  th is  r eason  
too  we are inc l ined  to  ques t ion  the  re l iab i l i ty  of t h e  
e x p e r i m e n t a l  basis  of Miss Pa iN ' s  a s s u m p t i o n s .  

In  our  p rev ious  p a p e r  (VooGD4), a s u b s t a n c e  p r e s e n t  
on the  b o d y  of  a q u e e n  is s u p p o s e d  to  be on ly  a l ink in 
the  m e c h a n i s m  which  resu l t s  in i nh ib i t i on  of t he  o v a r y  
d e v e l o p m e n t  in worke r  bees.  We  h a v e  m a d e  exper i -  
m e n t s  in an a t t e m p t  to ana lyze  th is  i n h i b i t o r y  m e c h a n i s m  
more  closely. 

So far, t he  e x t r a c t i o n  fluid of queens  was  of fered  to  
t he  worke r  bees  by  a p p l y i n g  th i s  f luid to  the  b o d y  of 
a dead  worke r  bee,  wh ich  was  glued to  t he  c o m b  in t h e  
e x p e r i m e n t a l  cage. The  p resence  of th i s  i m p r e g n a t e d  
b o d y  led to  a typ ica l  b e h a v i o u r  of t he  worke r  bees.  T h e y  
t o u c h e d  the  b o d y  wi th  t he i r  a n t e n n a e  and  l icked it w i th  

the i r  tongue .  In  th is  s i t ua t i on  the i r  ovar ies  did no t  
develop.  These  o b s e r v a t i o n s  sugges t  t h a t  i n t ak e  of the  
e x t r a c t i o n  f luid by  l icking w i t h  t h e  t ongue  inh ib i t s  ova ry  
d e v e l o p m e n t .  

To i n v e s t i g a t e  th is  i n t a k e  sepa ra t e ly ,  e x t r a c t i o n  fluid 
of queens  (q.) m i x e d  w i t h  t h e  food was  offered  "in the/eeder 
in t h e  e x p e r i m e n t a l  cage. In  con t ro l  e x p e r i m e n t s ,  ex t rac -  
t ion  fluid of worke r  bees  (w.b.) was  offered  ill t h e  s ame  
way.  The  s t r ik ing  fac t  t h a t  e m e r g e d  was  t h a t  in b o t h  
cases t h e  ovar ies  of t h e  w o rk e r  bees deve loped  to  the  
s a m e  e x t e n t .  These  mix tu re s ,  however ,  led to  a d i f fe rent  
e x t e n t  of o v a r y  d e v e l o p m e n t  w h e n  offered  applied to 
the body o/ a dead worker bee, w h i c h  was  glued to  the  
comb.  In  t he  l a t t e r  case only  t h e  p re sence  of a b o d y  
i m p r e g n a t e d  or p e r h a p s  on ly  cove red  w i t h  food mixed  
w i t h  e x t r a c t i o n  f luid of q u e e n s - - a n d  no t  of worker  
b e e s - - l e d  to  t he  t y p i ca l  b e h a v i o u r  p a t t e r n  a n d  failure 
to  deve lop  ovar ies .  

The  resu l t s  of on ly  one  series of t hese  e x p e r i m e n t s  are 
g iven  in t h e  Tab les  a n d  t h e  P h o t o g r a p h s .  

In  t he  con t ro l s  ( e x p e r i m e n t s  8 a n d  9), on ly  bees were 
p r e s e n t  in t he  e x p e r i m e n t a l  cage and  food w i t h o u t  ex- 
t r a c t i o n  f luid was  offered.  The  ave rage  pe rcen t ages  
wh ich  deve loped  ovar ies  in these  e x p e r i m e n t s  were 
38 and  48. 

In  add i t ion ,  e x p e r i m e n t s  t,  4 and  6 are  con t ro l  ex- 
p e r i m e n t s ,  as e x t r a c t i o n  fluid of worke r  bees  was  used 
in s t ead  of e x t r a c t i o n  fluid of queens .  

I t  is w o r t h  m e n t i o n i n g  t h a t  t he  food m i x e d  w i t h  w.b. 
and  t h e  food m i x e d  wi th  q. used in t h e  e x p e r i m e n t s  1 5 e 

Fig, l,--T~vo feeders are present in the experimental cage; food with 
extraction fluid of queens is offered in the left feeder, food with 
extraction fluid of worker bees in the right feeder (arrows indicate 

feeders). 

Fig. 2.--A dead worker bee, impregnated with food -I- extraction 
fluid of queens, is glued to the comb (arrow indicates the impregnated 

object). 
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Table// .--Influence of extraction fluid of queens (q.) and worker bees (w.b.) purely or mixed with food when o/]ered on the body o] a 
dead worker bee glued to the comb. Food without extraction fluid was offered in the feeders. The experimental bees were observed at 

regular intervals and those individuals were marked which touched and licked the impregnated object under observation. 

Experi- 
ment 

4 
5 a 
5 b 
5 e 

6 
7 

Dead worker bee with 

Food + w.b. 
Food + q. 
Food + q. 
Food + q. 

w.D. 

q. 

Number of bees marked when touching 
and licking the impregnated object 

u n d e r  o b s e r v a t i o n  

0 
31 
36 
26 

35 

Percentage 
developed 
ovaries in 

marked bees 

0 
0 
4 

Number of 
umnarked 

bees 

all 
14 
14 
19 

all 
13 

Percentage Average 
developed percentage 
ovaries in developed 

umnarked bees ovaries 

I I0 
2 i  .......... 7 - - -  
43 12 
32 16 

44 
38 17 

were all t a k e n  f rom the i r  r e spec t ive  fresh p r e p a r e d  s tock 
mix tures .  

I t  fol lows f rom the  Tables  t h a t  food wi th  q., offered in 
the  feeder,  has  no special  a t t r a c t i v e n e s s  for t he  bees:  
when a f eeder  c o n t a i n i n g  food wi th  q. as well as a feeder  
con t a in ing  food w i t h  w.b.  are  p r e s e n t  in an e x p e r i m e n t a l  
cage as m a n y  bees  c o n s u m i n g  food wi th  q. as bees con- 
suming  food w i t h  w.b.  are m a r k e d  (see Fig.  1). Moreover ,  
the  ovar ies  of the  bees  t h a t  c o n s u m e d  food wi th  q. are 
deve loped  to  t h e  s a m e  e x t e n t  as in tile cont ro ls .  How-  
ever, food wi th  q. as well as e x t r a c t i o n  fluid of queens  
appl ied  to  a dead  worke r  bee ( fu r the ron  m e n t i o n e d  as 
q . - i m p r e g n a t e d  object)  glued to  t he  c o m b  are a t t r a c t i v e  

Fig. 3.--A dead worker bee, impregnated with food + extraction 
fhfid of worker bees, is glued to the comb (arrow indicates the im- 

pregnated object). 

for the  bees, whereas  food wi th  w.b. as well as ex t rac -  
tion f luid of worke r  bees  are  no t  a t  all a t t r a c t i v e  in th is  
s i tua t ion  (see Fig. 2 and  3). Moreover ,  only  the  ovaries  
of t he  bees,  a t t r a c t e d  to  t h e  q . - i m p r e g n a t e d  ob jec t s  
(marked bees  in t h e  e x p e r i m e n t s  5% 5 b, 5 e a n d  7) show 
lack of d e v e l o p m e n t ,  whe rea s  t h e  ovar ies  in tile no t  
a t t r a c t e d  bees  ( u n m a r k e d  bees  in t h e  e x p e r i m e n t s  5% 
5 b, 5 c a n d  7) deve lop  to  t he  s ame  e x t e n t  as in t he  con- 
trols. Consequen t ly ,  t h e  ave rage  p e r c e n t a g e  which  
developed ovar ies  in the  p resence  of q - i m p r e g n a t e d  
objects  ( e x p e r i m e n t s  5% 5 b, 5c a n d  7) is less t h a n  the  
average  p e r c e n t a g e  which  d e v e l o p e d  ovar ies  in t he  con- 
trois ( e x p e r i m e n t s  1, 4, 6, 8 a n d  9). 

These  resu l t s  sugges t  t h a t  t h e  s u b s t a n c e  p re sen t  in 
ex t r ac t ion  fluid of queens ,  w h e n  app l i ed  to a dead  

worker  bee glued to  t he  comb,  is a s u b s t a n t i a l  fac tor  in 
releasing the  typ ica l  p a t t e r n  of b e h a v i o u r  in w o rk e r  bees  
men t ioned  before. This p a t t e r n  of b e h a v i o u r  seems  to  
bc causal ly  re la ted  to  fai lure of o v a r y  d e v e l o p m e n t .  
F r o m  the  ev idence  a t  h a n d  it does no t  seem jus t i f i ab l e  
to assume a s imple,  d i r ec t  r e la t ion  b e t w e e n  t h e  i n t a k e  
of this  subs t ance  and  fai lure of o v a r y  d e v e l o p m e n L  as  
we po in ted  ou t  in a prev ious  p a p e r  H. 

We are engaged  in f u r t h e r  e x p e r i m e n t s  to  e s t ab l i sh  
the  factors  involved in the  causa t ion  of th i s  b e h a v i o u r  
p a t t e r n  as well as in the  resu l t ing  fai lure  to  d ev e l o p  
ovaries.  

Z u s a m m e n ] a s s u n g  

Unabh~ng ig  v o n e i n a n d c r  h a b c n  in den  l e t z t cn  J a h r e n  
einersei ts  BUTLER, ande re r sc i t s  DF. GROOT und  VOOGD 
gefunden,  dass  der  Einf luss ,  den  dic  A n w c s c n h e i t  e incr  
K6nigin  auf die A rb e i t e r i n n en  der  H o n i g b i e n c  aus i ib t ,  
durch  A u f n a h m e  eincr  S u b s t a n z  b e d i n g t  ist, die die 
Arbe i t e r innen  vom K 6 rp e r  der  K6nig in  ab lecken ,  und  
die von BUTLER a l s ,  queen  s u b s t a n c e  ,, b e z e i c h n e t  wurde .  
Als K r i t e r i u m  benf i t z t en  BUTLI.:R den  Bau yon  Weisel-  
zelten, os: GROOT und  VOOGi~ die O v a r i e n c n t w i c k l u n g  
bei den Arbe i t e r innen .  ])en zu le tz t  g e n a n n t e n  A u t o r e n  
gelang es wei terh in ,  dic w i rk s amc  S u b s t a n z  zu e x t r a -  
hieren und in E x t r a k t f o r m  erfolgreich a n z u w e m l e n .  

Auch PMN h a t  sich in m c h r e r e n  V e r 6 f f e n t l i c h u n g e n  
zu diesen Fragen  ge~iussert ; ihre Sch luss fo lge rungcn  s ind  
aber  durchwegs  expc r imen te l l  n i ch t  aus r e i chend  bc- 
gr i indet .  

In  wei teren  Versuchcn  k o n n t c  gezcigt  werden ,  dass  
die A u [ n a h m e  der  e x t r a h i e r t e n  S u b s t a n z  d u r c h  die 
Arbe i t e r innen  an sich (mit  d e m  Fu t t e r )  noch  ke inen  
Ef fek t  ( H e m m u n g  der  Ova r i enen twick lung)  h c r v o r r u f t .  
Dazu muss tc  der  E x t r a k t  - mi t  odcr  ohne  F u t t e r  - in  
besonderer Weise  dargeboten werden  (zum Beispiel  auf  
der  Leiche einer  Arbei ter in) .  Nur  d a n n  auch  w i rk t e  die  
Subs tanz  anz i ehend  auf  die A r b e i t e r i n n e n  und  16ste ein 
cha rak te r i s t i s ches  Ve rha l t en  aus, dessen  B e d e u t u n g  ftir 
die 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  wei te re  E x p e r i -  
m e n t e  nghe r  au fk lg ren  sollen. 

11 C. VOOGD, Exper. 11, 181 (1:~55). - This is consistent with a 
supposition pat forward only recently by C. G. BUTLER, Amer. Bee 
Journal 95,275 (1955). 


