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as shown by  the  following cross-react ions;  5~-androstan-  
3,17-dione (0.8%), 5e-androstan-3a-ol-17-one (0.16~ 
5e-androstan-17fl-ol-3-one ( <  0.1~ 4-androsten-17fl-  
ol-3-one ( <  0.1~ 4-andros ten-3 ,17-d ione  (0.4%), 
5-androstene-3fl, 17fl-diol (0.1%), cort isol  ( <  0.1%), 
oes t rone  ( < 0.1%), oestradiol  ( < 0.1% ) and  pregnenolone  
(0.1 o/0). This assay has a sens i t iv i ty  of 10 pg, an in te rassay  
var ia t ion  of 7.6~ and  an in t r aassay  var ia t ion  of 2.80/0 . 
Blood samples  were t aken  f rom 6 h e a l t h y  women  (aged 
19-21 years) immed ia t e ly  before and 24 h af ter  the  ad- 

m i n i s t r a t i o n  of a combina t ion  type  pill (Minovlar) con- 

Plasma concentrations of dehydroepiandrosterone (ng/ml) directly 
before and 24 h after administration of Minovlar | 

Subject Before After 

M.W. 5.3 3.9 
2.9 3.2 

S.J. 10.0 4.3 
8.0 3.7 

P.P. 3.5 2.0 
3.8 2.9 

D.H. 3.9 2.4 
2.3 1.7 

A.H. 3.2 1.3 
3.4 1.9 

J.S. 18.0 16.5 
16.6 14.7 

t = 3.65, p < 0.005. In each case the upper concentrations refer to 
samples taken in the follicular phase of the cycle and the lower con- 
eentrations refer to samples taken in the luteal phase of the cycle. 

t a in ing  1 mg nore th i s te rone  and 50 ~zg of e th iny l -  
oestradiol .  Samples  were t aken  on 2 separa te  occasions 
f rom each woman,  once in the  luteal  phase  of the  cycle 
and once in the  follicular phase  of the  cycle and p l a sma  
concen t ra t ions  of dehydroep iandros t e rone  were measu red  
by  r ad i o i mmu n o as s ay  following e the r  ex t r ac t ion  (table). 
The mean  p l a sma  concen t r a t ion  of dehydroep iand ro -  
s terone was 6.74 • 5.19 (SD) n g / m l  before the oral  con- 
t r acep t ive  and  following the  single dose of Minovlar  the  
p lasma concen t ra t ion  fell to  4.87 -4- 5.1 ng/ml.  Analys is  
using a S t u d e n t ' s  pai red t - t e s t  shows t h a t  this  fall is 
h ighly  s ignif icant  (t = 3.65, p < 0.005). Fu r t h e r  p l a sma  
dehydroep iandros t e rone  concen t ra t ions  were measured  in 
6 o ther  women,  no t  t ak ing  any  medicat ion,  t h r o u g h o u t  
the  mens t rua l  cycle. Like Guerrero e t  al. 5 we found  no 
s ignif icant  var ia t ion  in the  p lasma  dehydroep iandro -  
s terone  concen t ra t ion  f rom d a y  to  day  t h r o u g h o u t  the  
cycle. The mean  p lasma  concen t ra t ion  of dehydroep ian -  
d ros te rone  in these  subjec ts  was 6.36 =k 5.31 ng/ml.  
These observa t ions  suggest  t h a t  the  combina t ion  t y p e  
oral con t racep t ive  does reduce adrenal  androgen  p roduc-  
t ion since in normal  w o m e n  90% of the  to ta l  dehydro -  
ep iandros te rone  comes f rom the  adrenal  cor tex  6. This  
suppor t s  the  t h eo ry  of Beck et  al. t h a t  reduc t ion  in 
cortisol  p roduc t ion  in women  on the  pill is caused by  a 
reduc t ion  in ACTH secret ion ra tes  and no t  by  any  d i rec t  
act ion of the  oestrogen on the  adrenals  ~. 

5 R. Guerrero, T. Aso, P.F. Brenner, Z. Cekan, B.-M. Landgren, K. 
Hagenfeldt and E. Diczfalusy, Aeta endocr. 81, 133 (1976). 

6 G.E. Abraham and Z. H. Chakmakjian, J. clin. Endocr. Metab. 
37, 381 (1973). 

7 R .P .  Beck, F. Moreos, D. Fawcett and M. Watanabe, Am. J. 
Obstet. Gynec. 172, 364 (1972). 
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Summary. The h a e m o l y m p h  of win te r  bees (long life span) in co n t r a s t  to t h a t  of s u m m e r  bees (short  life span) has  a low 
juveni le  ho rmone  t i t re  and  a high pro te in  fi tre.  I t  is suggested t h a t  t he  w in te r  bee phys io logy  m a y  be b rough t  abou t  
by  low JH-p roduc t ion .  

Juveni le  ho rmone  (JH) seems to be i m p o r t a n t  in the  
contro l  of po lye th ism,  i.e. the  change  f rom hive  bee to 
field bee behav iour  and  the  associa ted physiological  
changes.  I t  was shown t h a t  the  J H  t i t re  rises dur ing  the  
t r an s fo rm a t ion  and  t h a t  a low t i t re  of J H  favours  
v i te l logenin  synthesis ,  while a h igh t i t re  inhibi ts  i t  1. 
Besides h igh  t i t res  of in jec ted  ho rmone  ( JH  II I )  induce 
the  b r eakdown  of the  pha ryngea l  gland 1 and  the  changes  
in t he  haemoey te  compos i t ion  normal ly  associated wi th  
the  t r a n s f o r m a t i o n  2. Fu r the rmore ,  t h e y  have  a nega t ive  
inf luence upon  longevi ty .  Some of these  effects,  ma in ly  
those  on the  b r eakdown  of the  pha ryngea l  gland and  on 
vifel logenin synthes is  could be conf i rmed in a l la tecto-  
mized bees ~, 4. 
A n o t h e r  change  in the  honeybee  physiology,  comparab le  
to  t he  change  f rom hive  to  field bee is t he  change  f rom 
s u m m e r  to win te r  bee, which  normal ly  occurs in Sep tem-  

ber. W i n t e r  bees have  well developed pha ryngea l  g lands  5, 
a h igh  pro te in  con ten t  of the  fa t  body  e and  an enormous  
longevi ty .  Whi le  s u m m e r  bees live only  for abou t  30 
days,  the  life span  of win te r  bees has a dura t ion  of 6-8 
or even 9 mon ths .  In  ana logy  to  t he  f indings  in s u m m e r  
bees, it  can  be assumed t h a t  the  phys io logy of the  win te r  
bee m a y  be b rough t  abou t  by  a cont inuous  low ac t iv i ty  

1 W. Rutz, L. Gerig, H. Wille and M. Liischer, J. Insect Physiol. 
22, 1485 (1976). 

2 W. Rutz, L. Gerig, H. Wille and M. Liischer, Mitt. sehweiz. 
ent. Ges. d7, 307 (1974). 

3 H. Imboden and M. Lfischer, Rev. suisse Zool. 82, 694 (1975). 
4 H. Imboden, H. Wille, L. Gerig and M. Lfischer, Rev. suisse 

Zool. 83, 928 (1976). 
5 K. Halberstaft, Annls Abeille 9, 153 (1966). 
6 R. Lotmar, Landwirtschaftl..lahrb. Schweiz, p. 34 (1939). 



15. 9. 1977 

Haemocyte composition, JH-activity and protein titres 

Specialia 1241 

Date of Age Haemocyte composition 
sampling (days) Categories Percentage 

of dmL 

JH-activity of Protein titre Vitellogenin 
Percentage haemolymph tzg BSA/tzl titre, height 
of bees in GU/ml 1 tzl per of peak 
categories pupa: % (mm) 

positive 

24.9. 75 12 Mainly dmL 90.7 [48.9 
Few dmL 16.6 / 

2. 1!2.75 80 Mainly dmL 94.9 [87.1 
Few dmL 61.9 / 

23. 12. 75 100 Mainly dmL 90.3 [78.0 
Few dmL 41.7 / 

20. 1.76 130 Mainly dmL 82.0 [61.0 
Few dmL 37.1 / 

24.2.76 165 Mainly dmL 90.1 
Few dmL 52.0 77.4 

J 

23.3.76 195 Mainly dmL 86.7 [48.4 
Few dmL 27.3 / 

16.6. 76 12 Summer bees 
Few dmL 11.6 

43.6 
56.4 
76.5 
23.5 
74.7 
25.3 
53.3 
46.7 
66.7 
33.3 
35.5 
64.5 

100.0 

< 295 12 - - 
1125 61 - - 

< 250 10 8 8 . 0 4 - 4 ] 0  - 
< 715 16 89.6-t-2.5 - 
< 205 12 91.64-7.1 38 

<~<1000 9 108.3-t-4.0 40 
< 375 22 95.3=k2.1 35 
< 710 25 95.84-8.2 33 

980 53 59.2::k3.9 31 
- - 61.7~3.8  32 

1060 61 38.2•  20 
835 51 39.5-t-0.6 22 

1140 62 49 .0•  33 

of the  corpora  al la ta  which  would  allow a re la t ively  high 
ra te  of p ro te in  syn thes i s  and  a pers is tence  of the  ph a ry n -  
geal gland, t oge the r  w i th  an increase of the  life span.  I t  
was the  aim of the  inves t iga t ion  p resen ted  here  to  t e s t  
th is  hypothes i s .  
On 4 Sep tember  1975 2 combs  wi th  sealed brood were 
placed in an incuba to r  a t  30~ The ha t ched  bees were 
marked  wi th  colour spots  and  immed ia t e ly  re in t roduced  
in the  original  hive.  Dur ing  the  whole win te r  1975/76 
samples  of the  marked  bees  of known  age were : tes ted  for 
h a e m o c y t e  composi t ion,  h a e m o l y m p h  pro te in  and  
vi tel logenin t i t re  and  for the  J H  t i t re  of h a e m o l y m p h .  
The h a e m o l y m p h  of each single bee was collected sepa- 
ra te ly .  A f rac t ion  of each sample  was used for a blood cell 
count .  The remain ing  h a e m o l y m p h  was then  pooled f rom 
samples  of s imilar  h a e m o c y t e  compos i t ion  (low or h igh  
p ropor t ion  of dense m e m b r a n e  leucocytes  = dmL).  The 
J H  t i t re  was de t e rmined  in t he  pooled samples  wi th  the  
Galleria wax  t e s t  7 and  expressed  in Galleria uni ts  (GU). 
However ,  when  the  sample  was  too small  for a 50% 
response,  the  pe rcen tage  of pupae  wi th  a pos i t ive  re- 
sponse  to  a dose cor responding  to  1 txl of h a e m o l y m p h  
per  p u p a  al lowed a be t t e r  compar i son  of the  J H - a c t i v i t y  
(see table).  The h a e m o l y m p h  pro te in  t i t r e  was de t e rmined  
in the  s p e c t r o p h o t o m e t e r  a t  280 n m  and  expressed as 
equiva len ts  of bovine  se rum a lbumine  (BSA). The vitel-  
logenin t i t re  was  de t e rmined  wi th  the  q u a n t i t a t i v e  rocket-  
immuno-e lec t rophores i s  s w i t h  an an t i se rum prepared  as 
descr ibed by  R u t z  and  Li ischerL All samples  were 
examined  on one single agar  plate.  The values ob ta ined  
can there fore  be compared ,  a l t hough  t h e y  canno t  be 
expressed  in absolute  values.  
The resul ts  are shown in t he  table.  I t  had  a l ready  been  
shown t h a t  win te r  bees general ly  have  an e x t r e m e l y  
high p ropor t ion  of no rma l  leucocytes  wi th  a dense cell 
m e m b r a n e  (dmL)10. This  is conf i rmed by  our  results .  
However ,  abou t  hal f  the  bees which  ha t ched  and  were 
sampled  in S e p t e m b e r  have  a low p ropor t ion  of d m L  like 
s u m m e r  bees. 
The J H  t i t re  is low in December  and  Janua ry ,  i rrespec- 
t ive  of the  h a e m o c y t e  composi t ion .  A t  the  end of Febru-  
ary,  the  J H  t i t r e  increases and  reaches  a lmos t  t he  no rma l  
values  of f lying s u m m e r  bees t owards  the  end of March. 
I t  is in te res t ing  to  no te  t h a t  before the  onset  of winter ,  

in Sep tember ,  the  2 categories of bees w i th  high and low 
propor t ions  of d m L  show a dras t ic  difference in the i r  J H  
t i t re :  the  low propor t ion  d m L  bees hav ing  a high J H  t i t re  
like s u mmer  bees, while the  high p ropor t ion  d m L  bees have  
a low J H  t i t re  like t rue  win te r  bees. I t  c an n o t  be decided 
if t he  bees w i t h  a h igh  J H  t i t re  a t  th is  t ime can still  be 
t r ans fo rmed  into  win te r  bees or if t h e y  are really summer  
bees which  die before win te r  sets in. 
The t i t r e  of h a e m o l y m p h  pro te ins  is ex t r eme ly  high in 
w in te r  bees. I t  is abou t  twice as h igh as t h a t  of s u mmer  
bees a t  the  t ime  of the i r  h ighes t  t i t re  (12 days).  I t  decreases 
a t  t he  end of t he  win te r  m o n t h s  as t he  J H  t i t re  rises. The 
vi te l logenin t i t re  is high,  b u t  no t  exess ively  high,  in the  
w in te r  bees. I t  cor responds  to t h a t  o f  the  12-day-old 
s u m m e r  bee, which  a t  th is  t ime,  according  to R u t z  et  al. I, 
has  reached its h ighes t  vi te l logenin t i t re .  The vi te l logenin 
t i t re  decreases  la ter  t h a n  the  p ro te in  t i t re  a t  the  end of 
winter .  
Our resul ts  are compat ib le  wi th  the  hypo thes i s  of winter  
bee phys io logy  being b rough t  abou t  by  low corpora  
al la ta  ac t iv i ty  and  low concen t ra t ions  of JH.  In  order  to 
conf i rm this  hypothes i s ,  it  will now be necessary  to  
measure  the  h o rmo n e  t i t re  of ar t i f icial ly induced  win te r  
bees and to t e s t  if t he  win te r  'd iapause '  can be t e r m i n a t e d  
b y  t r e a t m e n t  w i th  JH .  
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