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Steps in the establishment of parabiosis between houseflies. A) Fly with incised mesothoracie tergum. B) 'Primary' immobilized by 
staples. C) 'Primary' and 'Secondary' with their thoracic openings in close apposition, held firm and immobile by a grid of staples. 
D) Top view of a parabiotic pair. E) Side view of a parabiotic pair. 

Duration of survival of parabiotic pairs of different strains of 
houseflies 

Experiment Flies No. Pairs surviving/time after 
No. (parabionts) pairs union (h) 

1 2 1 4 8 12 24 

1 R~ R 22 22 22 22 22 18 
2 S b S 10 10 10 10 10 7 
3 R S 15 15 15 15 15 11 

Resistant (U2i strain, b Susceptible (WHO/SRS/Musca domestica/1) 
strain. 

t he  ' s econda ry '  was  s imi la r ly  incised a n d  p laced  on t h e  
immobi l i zed  p r i m a r y  in such  a m a n n e r  t h a t  t he  incis ions 
of t he  2 an ima l s  were opposed  to each  other .  Once t h e  
flies h a d  been  t h u s  p laced  b a c k  to  back ,  more  s taples  
were gen t ly  pressed  on t he  r e n t e r  of t he  secondary ,  en 
compass ing  t he  2 an ima l s  in a gr id  of s taples  (Figure C). 

U p o n  t he  r e m o v a l  of t he  s taples  a f t e r  a b o u t  30 min,  
t he  2 i nd iv idua l s  r e m a i n e d  a t t a c h e d  t o g e t h e r  (Figure D 
and  E) and  were no t  s epa ra t ed  insp i te  of hec t ic  
m o v e m e n t s  of t he  flies. An  e x a m i n a t i o n  of these  ind iv i -  
duals  u n d e r  t he  b inocu l a r  microscope  showed t h a t  t h e y  
were f i rmly  held t o g e t h e r  a n d  no  p a r t  of t h e  inc is ion  in  
e i t he r  was  visible.  No e x u d a t i o n  of t i ssue  or f luid could be  
de t ec t ed  in  a n y  of t h e  severa l  pa i r s  examined .  M a n u a l  
s e p a r a t i o n  of t he  pa i rs  u n d e r  t he  b inocu l a r  microscope 
revea led  t h a t  t he  dorsa l  muscles  of t h e 2  p a r t n e r s  h a d  
become  f i rmly  wedged to  each  other .  Th i s  c o n t i g u i t y  
be tween  t h e  2 ind iv idua l s  was so f i rm in some cases t h a t  
s epa ra t i on  caused  t he  d i s loca t ion  of a b lock  of muscle  
s t r a n d s  of one or b o t h  indiv iduals .  E x p o s e d  dorsal  muscles  
of a r ecen t ly  s epa ra t ed  pa i r  were f reely b a t h e d  in hae-  
m o l y m p h  showing  t h a t  ac tua l  pa rab ios i s  h a d  been  
es t ab l i shed  - mere  m e c h a n i c a l  adhes ion  be ing  ru led  o u t  
as incised flies p e r m i t t e d  free exposure  to  air  deve loped  a 
d a r k  brown,  fa i r ly  b r i t t l e  scar  t issue. 

E s t a b l i s h m e n t  of pa rab ios i s  was  f u r t h e r  conf i rmed  b y  
d e m o n s t r a t i n g  t h e  ac tua l  exchange  of h a e m o l y m p h  
b e t w e e n  the  f ly pa r ab ion t s .  Fo r  this ,  flies were pa i red  as 
descr ibed and  a un ion  of i h allowed. One of t he  p a r t n e r s  
of each  pa i r  was in jec ted  w i t h  1 tzl of 0 .1% 13romophenol  
b lue  so lu t ion  in  In sec t  R i n g e r  t h r o u g h  i ts  p leuron.  T h e  
flies were  p e r m i t t e d  to  r e sume  a c t i v i t y  whi le  sti l l  pa i red  
a n d  e x a m i n a t i o n s  of b o t h  t h e  in jec ted  a n d  t h e  cor respond-  
ing u n i n j e c t e d  p a r t n e r  were  m a d e  a t  d i f fe ren t  t i m e  
in te rva l s  a f te r  in ject ion.  Presence  of t he  dye in t he  muscles  
a n d  h a e m o l y m p h  could be  m a d e  ou t  as ear ly  as 5 m i n  
a f te r  t he  in ject ion.  B y  t h e  15 th  m i n  a f te r  in jec t ion ,  t h e  
dye  was v is ib le  in  t h e  a l i m e n t a r y  cana l  of b o t h  t h e  

in jec ted  an d  t h e  u n i n j e c t e d  p a r a b i o n t s .  Af te r  20 min,  t h e  
d i s t r i b u t i o n  of t h e  in jec ted  dye  in t h e  2 an i ma l s  was  
ident ical ,  l eav ing  no  d o u b t  a b o u t  t h e  p a r a b i o t i c  n a t u r e  of 
the  l ink.  

Once parab ios i s  h a d  been  es t ab l i shed  b y  these  me thods ,  
t h e  success of such  opera t ions  was d e t e r m i n e d  b y  keep ing  
the  p a r a b i o t i c  pa i rs  on sucrose a n d  w a t e r  u n d e r  c o n s t a n t  
obse rva t ion  a n d  n o t i n g  t he i r  m o r t a l i t y  or su rv iva l  a t  
d i f fe ren t  t i m e  i n t e rva l s  a f t e r  t h e  opera t ion .  All  those  
i nd iv idua l s  w h i c h  were  inj ured  d u r i n g  ope ra t i on  or  w h i c h  
got  a p a r t  as a r e su l t  of t h e i r  own m o v e m e n t s  w i t h i n  1 h 
of t h e  opera t ion ,  were  discarded.  Pa i r s  wh ich  did  n o t  fall  
a p a r t  w i t h i n  I h a f te r  t h e  p a r a b i o t i c  ope ra t i on  would  n o t  
sepa ra te  f rom each o the r  later .  These  were r ega rded  as t h e  
successful p a r ab i o n t s .  

O b s e rv a t i o n s  of such  ope ra t ed  i nd iv idua l s  be long ing  to  
2 d i f fe ren t  s t r a ins  of flies are g iven  in t h e  Table .  I t  was 
n o t e d  t h a t  all  successful  p a r a b i o n t s  were v iab le  for a t  
leas t  12 h a f te r  t h e  opera t ion ,  whe rea f t e r  some of t h e m  
died. E v e n  so, nea r ly  70% of t h e  p a r a b i o n t s  could 
r ead i ly  surv ive  up  to  24 11 a f t e r  t h e  p a r a b i o t i c  opera t ion .  

These  o b s e rv a t i o n s  i nd i ca t ed  t h a t  t h e  t e c h n i q u e  of 
pa rab ios i s  descr ibed  above  could be  m o s t  p r o f i t a b l y  
employed  for su i t ab ly  des igned sho r t  t e r m  in v ivo  
expe r imen t s .  Thus,  t h e  t e c h n i q u e  was found  qu i te  su i t ab le  
for e x a m i n i n g  t h e  p r o d u c t i o n  or o the rwise  of neuro-  
tox ins  o the r  t h a n  t h e  insect ic ide  in d i e l d r i n - t r e a t ed  flies 
b y  us ing  two  s t r a ins  showing  a gross dif ference in sens i t iv-  
i ty  • t h e  t o x i c a n t  in  ques t ion .  T h e  resu l t s  of th i s  s t u d y  
will  be  p u b l i s h e d  in de ta i l  e lsewhere  later .  

Zusammentassung. Es  wird  eine neue,  sehr  e infache  
Me t h o d e  zur  E r z e u g u n g  pa rab io t i sche r ,  12-24 h lang  
lebensfXhiger  F l i eg en p aa re  (]Kusca domestica L.) be- 
schr ieben.  
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