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Influence of Recurrent  Nerve  Severance  on H a e m o l y m p h  Prote ins  in Periplaneta americana L. 

The median  neurosecre to ry  cells, as well as the  corpus 
al latum, have  been found to inf luence pro te in  me tabo l i sm 
in insects  *-s. The  role of the  recur ren t  nerve  which 
inne rva tes  the  gut  of insects  6 has  no t  been  inves t iga ted  
in th is  connect ion,  a l though  i t  is an i m p o r t a n t  p a t h w a y  
to  t he  gut  for neural  and  ho rmona l  s t imul i  7-0. Hence  i t  
was t h o u g h t  wor thwhi le  to inves t iga te  the  effect  of 
r ecur ren t  nerve  severance  on the  h a e m o l y m p h  pro te in  
concen t ra t ion  in an insect ,  as h a e m o l y m p h  is the  l ikely 
med ium  to be af fec ted  b y  any  change  in p ro te in  me ta -  
bolism. 

Fema le  cockroaches (Periplaneta americana) unde r  
e the r  anaes thes ia  were surface steri l ized wi th  80% e thy l  
alcohol a t  the  si te of operat ion.  The recur ren t  nerve  was 
severed jus t  beh ind  the  nervi  ca rd io-s tomatogas t r i c i  
t h rough  an incision made  on the  dorsal  scleri te of the  
neck. Af te r  in t roduc ing  a c rys ta l  of s t r e p t o m y c i n  
sulphate ,  the  wound was sealed wi th  mol ten  paraff in .  
Controls  were  kep t  in which  all procedures  were carried 
ou t  except  nerve  severance.  The animals  had  free access 
to biscui ts  and water .  All animals  were bled be tween  
115 and 145 days  af ter  the  opera t ion  by  pleural  puncture .  
The blood was collected in capi l lary tubes,  sealed wi th  
p las t ic ine  and  cent r i fuged a t  0 ~ in a refr igerated centr i -  
fuge. The clear se rum was used for disc e lect rophoresis  
a l te r  t he  m e t h o d  of R~ISFELD et  al. ~~ Sta ined  electro-  
phorograms  were scanned  using a Canalco microdens i to-  
m e t e r  and the  quant i t i es  of pro te ins  in d i f fe rent  f ract ions  
e s t ima ted  agains t  s imilar  p repara t ions  of a crysta l l ine  
bovine  se rum a lbumin  s t anda rd .  

The expe r imen ta l  animals  were fed as well as the  
controls.  The  h a e m o l y m p h  pro te in  p a t t e r n s  of the  
expe r imen ta l  and  contro l  an imals  are shown in t he  
Figure,  and  the  concen t ra t ions  of p ro te ins  in d i f ferent  
f rac t ions  are summar ized  in the  Table. Of the  to ta l  of 
9 p ro te in  f rac t ions  found  in the  h a e m o l y m p h  of the  female 
cockroach x~, in f ract ions  3 and 4 which  are the  ma jo r  
fract ions,  there  is a conspicuous fall in concen t ra t ion  of 
prote ins .  F rac t ions  2, 4, 5, 6, 7 and  8 are no t  a t  all 
recognizable  in t he  expe r imen ta l  animal .  The average 
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Diagram representing electrophorograms of the haemolymph 
proteins of Periplaneta. (A) control female; (13) female 143 days after 
cecurrent nerve severance. Dark shading indicates highest concentra- 
tion of proteins in a fraction; cross hatching and stipples, lesser and 
east concentration respectively. 

Conceixtration of proteins in ~g/~l in different fractions of the 
haemolymph of Periplaneta americana 115-145 days after recurrent 
nerve severance 

Experimental groups Major fractions Minor Total 
3 and 4 fractions 

I. Females after recurrent 11.3 (7.8, 3.5) 6.7 18.0 
nerve severance 

II. Sham operated controls 35.6 (30.3, 5.3} 17.7 53.3 

Crystalline bovine serum albumin was taken as standard. Each value 
represents an average of at least 5 animals. 

to ta l  p ro te in  concen t ra t ion  in the  exper imen ta l  an imal  is 
18.0 ag/a l  which is only  34% of the  contro l  value.  

The h a e m o l y m p h  p ro te in  concen t ra t ion  in insects  is 
known  to  decrease af ter  ex t i rpa t ion  of the  neurosecre to ry  
cellsS, ~2,~, as these  c o m p o n e n t s  of t he  neuroendocr ine  
complex  of insects  s t imula te  t he  syn thes i s  of gut  pro-  
teases 5 or p ro te in  synthes is  by  the  l a t  body.  The gu t  in 
insects,  especial ly in cockroaches,  is well i nne rva t ed  b y  
the  s tomatogas t r i c  nervous  system% Neurosecre to ry  
mater ia l  is p resen t  along these  nerves  in aphids  and  cock- 
roachesS, 9. These au thors  also suggest  the  poss ibi l i ty  of 
direct  release of neurosecre to ry  mater ia l  con ta ined  in the  
s tomodaea l  nerves  a t  the  si te of action,  i.e. the  gut.  
Hence  i t  is p re sumed  t h a t  the  low pro te in  concen t ra t ion  
in the  h a e m o l y m p h  of Periplaneta observed in the  p re sen t  
s t u d y  is due to a nervous  or a ho rmona l  d i s tu rbance  of t he  
synthes is  of enzymes  i n v o l v ed  in p ro te in  digest ion.  I t  is 
concluded t h a t  r ecur ren t  nerve  severance  in female cock- 
roaches resul ts  in a decrease of the h a e m o l y m p h  pro te in  
concen t ra t ion  due to decreased protease  ac t iv i ty  of the  
gut  1~. 

Zusammen/assung. Es wird  gezeigt, dass  bet  der  
weibl ichen Schabe  Periplaneta americana D u r c h t r e n n u n g  
des Nervus  recurrens  zu einer Reduk t ion  der  H~mo-  
l y m p h p r o t e i n e  fiihrt.  
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