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cent ra t ion  of t h i o p h o s p h a t e  ins ide  t h e  t i ssue  was  c o n s t a n t  
from t h e  b e g i n n i n g  of t h e  e x p e r i m e n t ,  t h e  slices were  
p re - incuba ted  w i t h  t h i o p h o s p h a t e  before  p a r a t h i o n  was  
added to  t h e m .  Cont ro ls  w i t h  t he  slices of t h e  s ame  
animal w i t h o u t  t h i o p h o s p h a t e  were  run  s imu l t aneous ly  
and the  resu l t s  co r r ec t ed  accord ing  to  t h e m .  

In  t hese  cond i t ions ,  inorganic  t h i o p h o s p h a t e  was 
found to  h a v e  a d i s t i n c t  i n h i b i t o r y  in f luence  on  t h e  
enzymic f o r m a t i o n  of p a r a o x o n  f r o m  p a r a t h i o n .  The  
inhibit ion,  h o w e v e r ,  d id  n o t  dec rease  w i t h  r is ing con-  
cent ra t ion  o5 t h e  s u b s t r a t e ,  i.e. p a r a t h i o n ,  if t h e  con-  
cent ra t ion  of t h e  inh ib i to r ,  i.e. t h i o p h o s p h a t e ,  was  k e p t  
constant ,  as w o u l d  be e x p e c t e d  in t h e  case of t h e  
compet i t ive  inh ib i t ion .  On t h e  con t r a ry ,  t h e  i nh ib i t i on  
increased w i t h  inc reas ing  s u b s t r a t e  c o n c e n t r a t i o n ,  as 
may be seen  f r o m  t h e  fol lowing t ab l e :  

Parathion Thiophosphate Paraoxon steady 
concentration concentration 5tare concentration 

5. 9 × 10 -'s M 
5. 9 × 10 -~ M 
1-18 x 10 -~ M 
1-18 × 10 -4 M 
3.95 × 10 -4 M 
3:95 × 10 -4 M 

0 
9.44 × 10-3M 

0 
9-44 × 10 -3 M 

0 
9-44 × 10 -3 M 

6.1 × 10 -~ M 
3.0 x 10 -~ M 
8.2 x 10 -7 M 
2-2 x 10 - :  M 
2-6 × 10 - s  M 
3-1 × 10 .7 M 

Inhibi- 
tion 

in % 

0 
49 

0 
73 

0 
88 

If the  va lues  found  are p l o t t e d  in to  a d i ag ram,  i t  
appears t h a t  t he  re la t ion  of t he  rec iprocal  of t he  r e ac t i on  
velocity, s u b s t r a t e  (pa ra th ion)  c o n c e n t r a t i o n  a n d  in- 
hibitor ( t h i o p h o s p h a t e )  c o n c e n t r a t i o n  f i t  r e a s o n a b l y  well  
with t he  law of a n t i c o m p e t i t i v e  inh ib i t ion  (Fig. 1 a n d  
2) 8. I t  seems  t h a t  th i s  r e l a t ion  is n o t  t h e  r e su l t  of s o m e  
non-specific ac t ion  of t h i o p h o s p h a t e ,  e.g. t h e  suppres -  
sion of t he  genera l  m e t a b o l i s m  of t h e  cells; i t  was  found  
in accordance  w i t h  ]3INKLEY 4 t h a t  t h i o p h o s p h a t e  is 
oxidized b y  l iver  slices. I n  t h e  cond i t i ons  of t he  ex-  
periments,  20-30 % of t he  or iginal  t h i o p h o s p h a t e  p r e s e n t  
was found  to  be  ox id ized  a t  t h e  e n d  of t h e  e x p e r i m e n t .  
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Fig. l.-Relation between 11Vi and [I] using 3 different concentrations 
ofparathion:A 5.9 × IO-SM, B 1.18 x 10-~M, C3"95 × 10-4M. 

The e n h a n c e m e n t  of o x y gen  c o n s u m p t i o n  c o r r e s p o n d e d  
well w i th  t h e  o x i d a t i o n  of t h e  s u l p h u r  m o i e t y  of t h e  
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molecule  t o  t h e  t h i o s u l p h a t e  level,  as s u p p o s e d  b y  
BINKLEY 4. 
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Fig. 2.--Relation between llVi and I/[S] using four different con- 
centrations of thiophosphate: A 9.44 × 10 -a M, B 7"08 × 10 -a M, 

C4-72 × 10 - a M a n d D 0 .  

Therefore ,  i t  s eems  poss ible  t h a t  the  a b o v e  r e l a t i on  
re f lec t s  t he  i n t e r a c t i o n  of  t he  s u b s t r a t e  and  i n h i b i t o r  
w i t h  t h e  e n z y m e  respons ib le  for t he  p a r a t h i o n  to  p a r a -  
o x o n  convers ion .  The  a n t i c o m p e t i t i v e  t y p e  of inh ib i t ion ,  
w h i c h  was  found  in th i s  case a n d  which sugges ts  t h e  
r e a c t i o n  of t he  i nh ib i t o r  w i t h  the  e n z y m e - s u b s t r a t e  
c o m p l e x  does  not ,  however ,  j u s t i f y  t he  conclus ion  t h a t  
b o t h  inorgan ic  t h i o p h o s p h a t e  a n d  p a r a t h i o n  are  m e t a -  
bol ised b y  t h e  s a m e  e n z y m e  sys t em.  

J.  KUBI ~TOV.~. 

Institute of Industrial Hygiene and Occupational 
Diseases, Prague, February 71, 7957. 

Zusammen/assung 

An L e b e r s e h n i t t e n  yon  R a t t e n w e i b c h e n  wurde  fest-  
ges te l l t ,  dass  ano rgan i sches  T h i o p h o s p h a t  die O x y d a t i o n  
y o n  P a r a t h i o n  zu P a r a o x o n  h e m m t .  Dies hXngt  y o n  d e n  
v a r i i e r e n d e n  K o n z e n t r a t i o n e n  des  S u b s t r a t e s  u n d  des  
I n h i b i t o r s  gem~iss de r  a n t i k o m p e t i t i v e n  H e m m u n g  ab.  

E i n  d i u r e t i s c h  w i r k s a m e r  S t o f f  a u s  W a c h o l d e r  

(]uniperus communis L. )  

I m  R a h m c n  des  S t u d i u m s  y o n  bew~ihr ten He i lp f l an -  
zen, welches  die I so l ie rung  von  n e u e n  b io logisch  a k t i v e n  
S u b s t a n z e n  z u m  Ziele ha t ,  b e f a s s t e n  wi r  uns  m i t  d e m  
d iu re t i s chen  Pr inz ip  des W a c h o l d e r s  (Juniperus com- 
munis L.) 1. E i n z e l n e  l* rak t ionen  des Wacho ld~rbee rS le s  
w u r d e n  auf  ihre d iu re t i sche  W i r k u n g  geprf i f t .  

Die W i r k u n g  j ede r  S u b s t a n z  w u r d e  bei  s u b k u t a n e r  
V e r a b r e i c h u n g  an  m i n d e s t e n s  12 weissen  R a t t e n ,  d e n e n  
v o r h e r  2,5 ml phys io log i seher  Koehsa lzRisung  v e r a b f o l g t  
w o r d e n  war,  fes tges te l l t  u n d  m i t  de r  Diu rese  e iner  gleich 
s t a r k e n  G r u p p e  von  K o n t r o l l t i e r e n  verg l ichen .  Zur  Aus-  

1 V. HEROUT, O. MOTL und F. ~ORM, Chem. listy 4S, 589 (1954); 
Collection 19, 990 (1954). - O. MOTL, I.JANK~I und H. RA~KOV~, 
as. farm. 4, 240 (1955). -- O. MOTL, V. HEROUT und F. ~ORM, Chem. 
listy .50, 128 (1956). 
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Kontrolle 
~Vacholderbeer61 1,0 ml/kg subkutan  
Terpineuol-4 0,1 ml/kg subkutan  

Urlnmenge als Prozentsatz verabfolgter Fliissigkeit 

nach 4 h naeh 24 h 

Durchschnitt 

14,3 -t- 4,1 
44,0 -t- 6,9 
78,4 -b 7,1 

95 % -Sieherheits- 
grenzen 

3 ,8~4 ,8  
26 ,7~1,0  
60 ,2~6 ,6  

Durehsehnitt 

43,8 ~ 4,6 
85,3 =[= 7,6 

157,6 + 7,1 

95%-Sicherheits- 
grenzen 

32,0- 55,6 
65,8-104,8 

113,7-201,5 

w e r t u n g  de r  W i r k u n g  w u r d e  die M e n g e  a u s g e s c h i e d e n e n  
Ur ins ,  a u s g e d r i i c k t  als  P r o z e n t s a t z  v e r a b f o l g t e r  Fl i iss ig-  
ke i t ,  n a c h  4 u n d  n a c h  24 h b e s t i m m t .  

N a c h  d e m  V o r v e r s u c h e  m i t  d e r  K o h l e m v a s s e r s t o f f -  
f r a k t i o n  ke ine  b e s o n d e r e  ~Vi rkung  ze ig ten ,  k o n z e n t r i e r -  
t e n  wi r  u n s  aussch l i e s s l i ch  au f  die P r i i f u n g  d e r  d iu r e t i -  
s c h e n  W i r k s a m k e i t  de r  s a u e r s t o f f h a l t i g e n  F r a k t i o n .  D a s  
d a r i n  e n t h a l t e n e  T e r p i n e n o l - 4  ( 1 - p - m en t hen - 4 - o l ) ,  Sdp .  
89 ° be i  10 m m  Hg,  d s0 0 ,9259,  n ~  1,4762, [e~0] + 28,1 ° 
ze ig te  i m  Verg le i ch  m i t  Wacho lde rbee rS1 ,  e ine  g u t  aus-  
gepr/~gte d i u r e t i s c h e  W i r k u n g  (Tabel le) .  

D e m  T e r p i n e n o l - 4  m u s s  e in  g rosse r  Tei l  d e r  d iu r e t i -  
s c h e n  "Wirkung d e r  W a c h o l d e r b e e r e n  z u g e s c h r i e b e n  
werden .  

Die  E r g e b n i s s e  p h a r m a k o l o g i s c h e r  P r i i f u n g e n  u n d  
h i s t o l o g i s c h e r  U n t e r s u c h u n g e n  n a c h  l a n g d a u e r n d e r  Ver -  
a b r e i c h u n g  y o n  T e r p i n e n o l - 4  w a r e n  so be f r i ed igend ,  dass  
m i t  d e r  k l i n i s c h e n  P r f i f u n g  d e r  S u b s t a n z  b e g o n n e n  wor-  
d e n  ist .  

I .  JANKfi, M. H2{VA u n d  
O. MOTL 

Chemisches Institut der Tschechoslowakischen A kademie 
der Wissenscha[ten, Prag, den 29. September 1956. 

Summary 

I t  h a s  b e e n  d e m o n s t r a t e d  t h a t  t e r p i n e n o l - 4 ,  c o n t a i n e d  
in  j u n i p e r - b e r r y  oil, h a s  a m a r k e d  d i u r e t i c  effect .  On  t h e  
bas i s  of t h i s  f ind ing ,  i t  is a s s u m e d  t h a t  t h i s  s u b s t a n c e  
is t h e  p r o p e r  d iu r e t i c  f a c t o r  of j un ipe r -be r r i e s .  

2 0 h n e  LSsungsmittel gemessen. 

T h e  C o n t r o l  o f  O v a r y  D e v e l o p m e n t  i n  W o r k e r  

Honeybees (Apis mellifera) 
tntroduction.--It is  g e n e r a l l y  a g r e e d  t h a t  t h e  o v a r i e s  

of a d e q u a t e l y  n o u r i s h e d  w o r k e r  h o n e y b e e s  d e v e l o p  t o  
some  e x t e n t  if  t h e  q u e e n s  a re  r e m o v e d  f r o m  t h e i r  
colonies.  F o r  e x a m p l e ,  H E s s  1 f o u n d  t h a t  in  n i n e  o u t  of 
e l even  colonies  t h e  ova r i e s  of 10% or  m o r e  of t h e  w o r k e r  
bees  d e v e l o p e d  w i t h i n  a week  of t h e  r e m o v a l  of t h e i r  
m a t e d  queens .  

I t  h a s  a lso b e e n  s h o w n  t h a t  o v a r y  d e v e l o p m e n t  wil l  
occur  in  we l l - nou r i shed  q u e e n l e s s  w o r k e r s  k e p t  in  s m a l l  
g roups  in  cages  a t  a b o u t  30°C, a n d  t h a t  t h e  p r e s e n c e  of 
e i t h e r  a l iv ing  or  d e a d  m a t e d  q u e e n  is su f f i c i en t  to  pre -  
v e n t  such  d e v e l o p m e n t  u n d e r  t h e s e  c o n d i t i o n s  2. 

As a r e s u l t  of h e r  e x p e r i m e n t s  HESs  ~ s u g g e s t e d  t h a t  
some  m a t e r i a l  s u b s t a n c e  p r o d u c e d  b y  t h e  q u e e n  is 
c i r c u l a t e d  in  food a m o n g s t  he r  w or ke r s  a n d  is c a p a b l e  of 

1 G. HEss, Beih. Schweiz. Bienenztg. 1, 33 (1942). 
2 j .  pair L XI. International Beekeeping Congress, Copenhagen 

1954. - A .  P. DE GROOT and S. VOOGD, Exper. 10; 384 (1954). 

i n h i b i t i n g  t h e  d e v e l o p m e n t  of t h e i r  ovar ies .  T h e  exist- 
ence  of s u c h  a n  i n h i b i t o r y  s u b s t a n c e  (queen  substance)  
h a s  s ince  b e e n  ve r i f i ed  3, a n d  b io log ica l ly  a c t i v e  extracts  
of i t  h a v e  b e e n  o b t a i n e d  f r o m  t h e  bod ies  of q u e e n s  in a 
n u m b e r  of o r g a n i c  s o l v e n t s  4. 

I n  1954 BUTLER 5 f o u n d  t h a t  bee s  w h o  h a d  j u s t  finish- 
ed l i ck ing  t h e  b o d y  of t h e i r  q u e e n  of fe red  regurgi ta ted  
food to  o t h e r  m e m b e r s  of t h e i r  c o l o n y  m o r e  o f t en  than 
o t h e r  bees  of t h e  s a m e  c o l o n y  w h o  h a d  o n l y  j u s t  examin- 
ed b u t  n o t  l icked  t h e i r  q u e e n .  F u r t h e r m o r e ,  h e  was able 
t o  s h o w  t h a t  less o v a r y  d e v e l o p m e n t  o c c u r r e d  amongs t  a 
g r o u p  of we l l -nou r i shed ,  queen t e s s  w o r k e r  h o n e y b e e s  to 
w h o s e  food h a d  b e e n  a d d e d  t h e  h o n e y s t o m a c h  contents  
of bees  w h o  h a d  j u s t  l i cked  t h e i r  q u e e n  t h a n  amongst  
a s imi l a r  g r o u p  of bees  to  w h o s e  food  h a d  b e e n  added  the 
h o n e y s t o m a c h  c o n t e n t s  of bees  w h o  h a d  h a d  no  oppor- 
t u n i t y  to  t ick  a q u e e n  for  s eve ra l  h o u r s  6. I t  t h u s  appeared 
t h a t  q u e e n  s u b s t a n c e  was  c a p a b l e  of i n h i b i t i n g  ovary 
d e v e l o p m e n t  e v e n  w h e n  r ece ived  b y  w o r k e r  bees  in  their 
food  r a t h e r  t h a n  d i r e c t l y  f r o m  t h e i r  queen .  VOOGD ~, on 
t h e  o t h e r  h a n d ,  c o n c l u d e d  f r o m  h e r  o w n  exper iments  
t h a t  q u e e n  s u b s t a n c e  was  e f fec t ive  only w h e n  t he  bees 
were  ab le  to  l ick i t  f r o m  some  ob jec t ,  s u c h  as a dead 
w o r k e r  bee.  

F u r t h e r  e x p e r i m e n t s  h a v e  n o w  b e e n  m a d e  to  compare 
d i r e c t l y  t h e  e f f ec t iveness  of q u e e n  s u b s t a n c e  in inhibit- 
i ng  o v a r y  d e v e l o p m e n t  in  w o r k e r  bees  w h e n  supplied to 
t h e m  b y  t h e s e  two  m e t h o d s .  

Experimental Method.--In J u l y  1956, 216 newly  em- 
e rged  w o r k e r  h o n e y b e e s  were  t a k e n  f r o m  a normal 
c o l o n y  w h i c h  h a d  m a d e  no  a t t e m p t s  to  s w a r m  nor to 
s u p e r s e d e  i t s  m a t e d ,  l a y i n g  q u e e n .  T h e  ova r i e s  of 36 of 
t h e s e  bees  were  i m m e d i a t e l y  e x a m i n e d  a n d  found  to be 
u n d e v e l o p e d .  T h e  r e m a i n i n g  bees  we re  d i v i d e d  a t  random 
i n t o  5 g r o u p s  of e q u a l  size. E a c h  g r o u p  of 36 bees was 
p l a c e d  in a s e p a r a t e ,  w e l l - v e n t i l a t e d ,  p e r s p e x  cage, 
60 m m ×  5 m m  × 95 m m  high .  A piece  of e m p t y  worker 
b r o o d  c o m b ,  40 m m  X 40 ram,  was f ixed  in t he  centre  of 
one  of t h e  s ides  of e a c h  cage.  

T h e  bees  in  each  cage  were  s u p p l i e d  c o n t i n u o u s l y  with 
d i s t i l l ed  w a t e r  a n d  a lso  w i t h  p o l l e n ] c a n d y  in separate 
feeders .  T h e  p o l l e n / c a n d y  was  p r e p a r e d  b y  mix ing  icing 
s u g a r  w i t h  2 0 %  b y  w e i g h t  of f r e sh  bee-co l lec ted  pollen 
a n d  su f f i c i en t  d i s t i l l ed  w a t e r  to  m a k e  a s t i f f  paste .  The 
cages  of bees  were  k e p t  in  t h e  d a r k  in a n  i ncuba to r  at 
a p p r o x i m a t e l y  32°C for  20 days .  

A n  e x t r a c t  of q u e e n  s u b s t a n c e  was  p r e p a r e d  as follows: 
2 m a t e d  l a y i n g  q u e e n s  were  k i l led  b y  ch i l l ing  t h e m  in a 

3 A. P. DE GROOT and  S. VOOGD, Exper .  10, 884 (1954). - S. 
VOOGD, Exper ,  11, 181 (1955); 12, 199 (1956). - C. G. BUTLER, Proc. 
Roy.  En t .  Soe. Lond.  (A) 31, 12 (1956). 

4 A. P. DE GROOT and S. VOOGD, Exper .  10, 384 (1954). - S. 
VOOGD, Exper .  It ,  181 (1955); 12, 199 (1956). 

5 C. G. BUTLER, Trans .  Roy.  En t .  Soc. Lond.  105, 11 (1954). 
C. G. BUTLER, Proc.  Roy.  En t .  Soc. London  31, 12 (1956}. 

7 S. VOO~D, Exper .  I1, 181 (1955); 12, 199 (1956). 


