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Effect of chronichypogastric denervation on the noradrenaline content of the vas deferens and the accessory male reproductive glands of the rat 

Number Body Weight of Noradrenaline Weight of pair Noradrenaline Weight of pair Noradrenaline 
weight g pair of vasa in vas deferens of seminal in seminal of prostate in prostate 

deferentia g /zg/g tissue vesicles + vesicles + #ands + gland + 
coagulating coagulating ampullary ampullary 
glands g gland glands g gland 

ttg/g tissue #g/g tissue 

Controls mean 4- 5 502 4- 9 
S.E.M. 

Denervated mean 4- 4 512 4- 18 
S.E.M. 

0.20 4- 0.01 15.4 4- 0.4 0.71 4- 0.06 1.78 4- 0.15 1.28 4- 0.15 1.62 4- 0.17 

0.21 4- 0.01 13.8 4- 2.1 0.74 4- 0.08 1.51 4- 0.21 1.27 4- 0.07 1.72 4- 0.05 

a n d  secre t ion.  I n  a d d i t i o n  t he  secre t ions  of t he  glands ,  
especia l ly  t h a t  of t h e  s e m i n a l  vesicles,  were  m o r e  solid t h a n  
t h o s e  of t h e  n o n - d e n e r v a t e d  ra ts .  T h e  d e n e r v a t i o n  was  
f u r t h e r  checked  b y  e lect r ic  s t i m u l a t i o n  in  t h e  area,  whe re  
t h e  h y p o g a s t r i c  n e r v e s  n o r m a l l y  a re  loca ted .  I n  no  case 
was a c o n t r a c t i o n  of t he  va s  deferens  a n d  t h e  r e p r o d u c t i v e  
g l a n d s  seen, in  c o n t r a s t  to  t he  con t ro l s  whe re  a n  im-  
m e d i a t e  r e sponse  was  o b t a i n e d  on  s t i m u l a t i n g  t h e  h y p o -  
gas t r i c  nerves .  

Results. T h e  resu l t s  are  g iven  in  t h e  T a b l e  a n d  t h e  
Figure .  As can  be  seen, no  s t a t i s t i ca l ly  s ign i f i can t  r educ -  
t i o n  in  n o r a d r e n a l i n e  c o n t e n t  a f t e r  ch ron ic  h y p o g a s t r i c  
d e n e r v a t i o n  is obse rved .  T h e r e  are  no  s ign i f i can t  differ- 
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Effect of chronic hypogastric denervation (9 months) on the nor- 
adrenaline contents of the vas deferens, prostate and seminal vesicle 
of the rat  (means 4- S.E.M.). White columns controls, shaded 
columns hypogastric denervated. Number of animals within brackets. 
V.D., vas deferens; S.V., seminal vesicle; C, coagulating gland; 

P., prostate; A.G., ampullary gland. 

ences  b e t w e e n  d e n e r v a t e d  r a t s  a n d  con t ro l s  in  o t h e r  
respec t s  (body  w e i g h t  a n d  w e i g h t  of organs)  w h e n  t e s t e d  
b y  t h e  s t u d e n t  t - tes t .  

Discussion and conclusion. T h e  p r e s e n t  r e su l t s  i n d i c a t e  
t h a t  n o t  e v e n  p ro longed  d e n e r v a t i o n  a n d  h e n c e  i n a c t i v a -  
t i o n  of t h e  s h o r t  ad rene rg ic  n e u r o n s  i n n e r v a t i n g  t h e  
accessory  ma le  gen i t a l  o rgans  r educes  t he  n o r a d r e n a l i n e  
c o n t e n t  of t he se  organs .  A n  i n t e r e s t i n g  a d d i t i o n a l  f i nd ing  
was  no t i c ed  on  t h e  v a s  deferens ,  w h e n  c o m p a r e d  w i t h  
t h e  r e su l t s  p r e v i o u s l y  desc r ibed  s. T h e  b ig  r a t s  (500 g) 
used in  t h i s  i n v e s t i g a t i o n  h a d  a b o u t  twice  as m u c h  
n o r a d r e n a l i n e  (in /~g/g t i ssue  w e t  we igh t )  in  t h e i r  v a s a  
d e f e r e n t i a  as t h e  smal l e r  ones  used  in  t h e  p r ev ious  
i n v e s t i g a t i o n  s. T h e  n o r a d r e n a l i n e  c o n t e n t  of t h e  r a t  va s  
deferens  is t h u s  p r o b a b l y  d e p e n d e n t  u p o n  t h e  age  of t h e  
a n i m a l  as  is t h e  case w i t h  t h e  b r a i n  c o n t e n t  B,s. 

Zusammen]assung. Die  v o r l i e g e n d e n  E r g e b n i s s e  zeigen, 
dass  a u c h  l a n g d a u e r n d e  D e z e n t r a l i s i e r u n g  u n d  d a d u r c h  
b e d i n g t e  I n a k t i v i e r u n g  de r  k u r z e n  a d r e n e r g i s c h e n  Neu-  
rone,  we lche  das  Vas  deferens  u n d  die akzessor i schen  
m~tnnl ichen G e s c h l e c h t s o r g a n e  de r  R a t t e  i nne rv i e r en ,  
k e i n e  V e r m i n d e r u n g  des N o r a d r e n a l i n g e h a l t e s  dieser  
Organe  v e r u r s a c h e n .  
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Colour Vision and Colour Preference in the 
Tropical Eye-Fly 

Tile  t r op i ca l  eye-f ly  (Siphonella /unicola. M. f a m i l y  
Chloropidae) is a t t r a c t e d  to  t h e  h u m a n  a n d  a n i m a l  eye 
a n d  causes  g r e a t  i n c o n v e n i e n c e  in  t r op i ca l  coun t r i es .  T h e  
p h o t o t r o p i c  a n d  c h r o m a t o p h i / i c  cha r ac t e r i s t i c s  of th i s  
i n sec t  were  s t ud i ed  for  t h e  f i r s t  t ime .  

Methods. A glass cy l inde r  8 inches  in  l eng th ,  a n d  1 
i n c h  in  d i ame te r ,  open  a t  b o t h  ends  a n d  covered  b y  a 
t h i n  l aye r  of mus l in -gauze ,  w i t h  t h e  c e n t r a l  3 inches  
b l a c k e n e d  to  r e n d e r  i t  l ightproof ,  was  m o u n t e d  on  a 

v e r t i c a l  m o v a b l e  axis.  Two iden t i ca l  W i l d  H e e r b u r g g  
(MTr/3) l a m p s  w i t h  d i a p h r a g m ,  e lectr ic  r e g u l a t o r  a n d  
a r r a n g e m e n t  for  a t t a c h i n g  co loured  fi l ters,  were  a r r a n g e d  
w i t h  t h e i r  pa ra l l e l  b e a m s  i n c i d e n t  o n  t h e  t r a n s p a r e n t  ends  
of t h e  cy l inde r  a t  a d i s t ance  of 8 inches.  A b o u t  40 -50  
eye-fl ies were  t r a n s f e r r e d  to  t h i s  cy l inde r  for  e ach  exper i -  
m e n t .  T h e  e x p e r i m e n t s  were  done  in  a d a r k  r o o m  a t  a 
t e m p e r a t u r e  of 26°C; t h e  co loured  f i l ters  used  were  
K o d a k  W r a t t e n  fi l ters,  K l e t t - S u m m e r s o n  f i l ters  a n d  
Co leman  fi l ters.  M o n o c h r o m a t i c  colours  were  p r o j e c t e d  
a t  one  pole  of t h e  cy l inder ,  w i t h  v a r y i n g  degrees  of illumx- 
n a t i o n  (as m e a s u r e d  w i t h  a S t a n d a r d s  (Bri t i sh)  p h o t o -  
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meter  in foot  candles), to  de te rmine  the  chromophi l ic  
reactions.  I n  t he  n e x t  set  of exper iments  t he  colour  dis- 
c r iminat ion  and preferences were  tested,  by  p ro jec t ing  2 
different  colours w i th  the  same in tens i ty ,  s imul taneously ,  
a t  the  2 ends of the  cyl inder .  Af te r  observ ing  which colour  
they  preferred,  the  fil ters were  in te rchanged  to  see 
whether  t h e y  wou ld  r e tu rn  to  t he  zone of t he  former  
preferred colour. This  was r epea ted  3 t imes.  

Results. The  resul ts  were  d i s t inc t ly  uniform,  and  h a v e  
been t aken  f rom the  exper iments  done  wi th  40 d i f ferent  
ba tches  of insects ove r  a per iod of 8 months .  T h e  insects 
show a h igh  degree of  pos i t ive  pho to t rop i sm,  even  to- 
wards i l luminat ions  as low as 0,1 foot  candles  (fc)L A 
str iking fea ture  was tha t ,  when  t h e y  prefer red  a pa r t i cu la r  
colour more  t h a n  the  other ,  all  would  swarm en masse, 
Within a second, to  t he  prefer red  colour  zone;  which  m a y  
be referred to  as an  ' exodus  phenomenon ' :  

A l l  monoch roma t i c  l ights  a t t r a c t e d  t h e m  when  pro-  
jected ind iv idua l ly  a t  one pole of the  cylinder.  The  colour  
discr iminat ion and preference was the  same bo th  a t  lower 
intensit ies of i l luminat ion  (2 fc) or a t  h igher  intensi t ies  
(100 fc). The  order  of preference  of chromophi l i a  was 
m a x i m u m  towards  the  UV- l igh t  (390 nm), t he  least  pre-  
ferred being red  (655 nm),  t h a t  is i t  fol lowed the  course 
of the  l ight  spec t rum (Table I). However ,  even  a d im 
white l ight  was preferred to  t he  UV-l ight .  The  exodus 
phenomenon  of swarming  was v e r y  marked  in discrimi- 
nat ion be tween  wave- lengths  near  the  red  zone and to- 
Wards t he  UV-zones ;  since the  preference be tween  390 
nm and 430 rim, or  be tween  430 n m  and  470 nm, was only  
about  60 -70%,  some insects still  r emain ing  on  the  o ther  
side. 

Tables I and II. The preference of colours (expressed as nm) 

I 

100 fc 100 fe 100 fe I00 fe 100 fc 100 fc 

6 5 5 - + + + + - - > 5 9 0  
6 5 5 - + + + + - - ~ 5 4 0  
6 5 5 - - > + + + - - > 5 2 5  
655-++++-->500 
655-,-+++-+470 
655-++++-->430 
655-++++...~390 
590-++++,-~540 

590 - + + + +  - ~  525 
590 - ~ + + +  --~ 470 
590 --~ +++  ->430 
590 - ~ + + +  --~ 400  
590 - ~  +++  - +  390 
525 - + + +  - + 4 7 0  
525 - ~ + +  - > 4 3 0  
525 - > + +  -->390 

470  --~ ++ --~ 430  
470  - +  ++ - ~  390 
430  - ~ + +  - ~ 3 9 0  
665 - + +  - + 6 6 0  
540 - ~ +  - + 5 0 0  
540 - + +  - ~ 5 2 5  

II 

100 fe 500 fc  2 fe i2 fc 

660 -+ +++ __> 420 
20 %-+++ + 6 6 0  

-+ +++ -+ 540 
S$4q0n ~'-'+++ + 6 6 0  
90 -+ ++÷ __~ 525 
25 ~-++÷ + 590 

-~ +++ -> 590 ~ 90 %.+++ + 6 6 0  
60 -,+++ _> 390 

390 ~_.+++ + 6 6 0  

660 --> +++  - +  590  
5 9 0 +  + + 6 6 0  
660  - + + + +  ---> 540  
5 4 0 +  + + 6 6 0  
590  - + + + +  - +  540  
5 4 0 +  + + 5 9 0  
660  --~+++ - +  390  
390  + + + 6 6 0  
660  - +  + + +  - ~  470  
4 7 0 +  + + 6 6 0  
540  --~ + + +  - ~  470  
4 7 0 +  + + 5 4 0  

÷+% 100% migration within 1 sec; +% approximatively 60-70% 
~igration; +, approximatively 50% migration; -~, direction of 
aWarming to the preferred colour. 

I n  the  th i rd  set  of exper iments ,  the  react ions  were  
tes ted  w i t h  unequa l  i l lumina t ion :  a t  h igher  levels  (be- 
tween  100 fc and 500 fc), the  same pa t t e rn  as above  
occurred,  b u t  a t  lower levels (2 fc and 12 fc) a b r igh te r  
green was preferred to a red and  a br ighter  blue to yel low, 
bu t  be tween  a br igh ter  red and a d im green, t he  response 
towards  t h e  d im green was  on ly  abou t  60%,  and  so on  
be tween  a b r igh te r  ye l low (12 fc) and a d im blue (2 fc) 
(see Tab le  I). 

Discussion. The  presence  of pos i t ive  p h o t o t r o p i s m  in 
the  t rop ica l  eye-fly,  which  is a v e r y  smal l  insect  measur ing  
on an  average  1.6 m m ×  0.45 ram, and  the  capac i ty  to  
d iscr imina te  be tween  intensi t ies  w i th  a difference of 1-2 
fc a t  lower  levels  and  100-120 fc a t  h igher  levels  has  been- 
shown 1, while  in t he  bees mos t  of  t h e m  s top  f ly ing be low 
100 U of i l lumina t ion  S. 

Colour vis ion and colour  d i scr imina t ion  capaci t ies  h a v e  
been s tud ied  ma in ly  in  t he  bees and wasps  ~, especial ly in 
dis t inguishing yel low on a green background .  The  above  
exper iments  show the  presence  of colour  vision and capa-  
c i ty  for discr iminat ion-preference,  for colours of t rans-  
mission as against ,  the  colours of absorp t ion  as tes ted  in 
the  bees s. 

The  preference-d iscr imina t ion  capac i ty  is be t t e r  to-  
wards  the  red end of the  spec t rum t h a n  the  violet ,  where  
some of t he  insects were  unable  to  dis t inguish be tween  
390 nm and 430 nm, and i t  is s imi lar  to t h a t  seen in o ther  
insects, where  t he  spect ra l  sens i t iv i ty  is l imi ted to the  red, 
t hough  ex tend ing  towards  the  UV-l ight ,  thus  differ ing 
f rom the  ve r t eb r a t e  eyes ¢. 

T h o u g h  the  Mfini ty  for UV-l ight ,  especial ly  for noc-  
tu rna l  insects,  is well  known,  he re  t h e y  prefer red  even  a 
w e a k  whi te  l ight  to  the  la t te r .  Only  2 m a i n  receptors  
h a v e  been shown to  be  p resen t  in the  housefly,  a ' long  
w a v e '  red receptor  sensi t ive  to  620 n m  and  a shor t  w a v e  
green receptor ,  sens i t ive  b e t w e e n  490 t o  365 n m  s, w i t h  
on ly  a m o n o c h r o m a t i c  (green) vis ion dur ing  twilightS, 
while  he re  t h e  insects  were  sens i t ive  to  all spec t ra l  colours, 
w i th  colour  d i scr imina t ion  even under  scotopic  vision. 
This  capac i ty  to  d i sc r imina te  a t tow levels  of i l luminat ion ,  
t h a t  is under  scotopic  vis ion is in te res t ing  since these  
insects are  s t r ic t ly  diurnal ,  and do no t  no rma l ly  f ly a t  
night .  The i r  a t t r ac t i on  towards  the  eye  appears  to  be  
due to the  shine of the  ref lected l ight  in t he  eye% 

Zusammenfassung. Farbsehn-  und  Unte r sche idungsver -  
m6gen  t ropischer  Fl iegen wurde  ers tmMs un te r such t :  Es  
kann  zwischen verschieden monochroma t i s chen  F a r b e n  
un te rsch ieden  werden,  i iberdies haben  sir  eine deut l iche  
B e v o r z u g u n g  ftir Fa rben  des L ich t spek t rums ,  zunehmend  
gegen das UV-Lich t .  
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