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Relative Phase  Difference as an Index of the Quanti ty  of the Secretory  Material  in the Neuros ecre tory  
Cell of Iphita limbata 

In  an a t t e m p t  to  devise a quan t i t a t i ve  m e t h o d  to  
e s t ima te  the  neurosecre to ry  mater ia l  in the  cell, the  re- 
f rac t ive  index  of the  cy top la sm of the  o rd inary  neurone  
and of the  neurosecre to ry  cell was s tudied  using BARER'S 1 
doub le - immers ion  method .  The bra in  of the  p l an t  bug 
Iphita limbata Stal. was processed as out l ined  in an 
earl ier  work 2. Phase  m e a s u r e m e n t s  on the  cy top l a sm of 
the  neurosecre to ry  cells of pars  in tercerebral is  and  t h a t  
of t h e  ad j acen t  o rd ina ry  neurones  were t aken  when  the  
sect ions  were im m er sed  in liquid paraf f in  which was suc- 
cessively displaced thorough ly  by  xylol and m e t h y l  sali- 
cyla te  by  the  i r r igat ion technique  3. Phase  m e a s u r e m e n t s  
of the  same cells along the  same region were t aken  when  
the  cells were immersed  in me thy l  salicylate.  An AO 
Baker  in ter ference  microscope wi th  • 40 shear ing  
sys t em and a t ungs t en  l amp wi th  green fil ter were used 
for the  p resen t  s tudy.  Measurements  were t a k e n  only  
where  there  was no overlap of the  images. Ref rac t ive  
indices of the  immers ion  media  were found by  means  of 
an Abbe  re f rac tometer .  Refrac t ive  index of the  neuro- 
secre tory  cell and  of the  o rd inary  neurone  was calcu- 
la ted 4 I t  was found t h a t  the  refract ive  index  of the  f ixed 
and d e h y d r a t e d  neurosecre to ry  cell was 1.568 • 0.017 and  
t h a t  of the  o rd ina ry  neurone,  1.567 ~ 0.013, which were 
no t  s ignif icant ly  d i f fe rent  f rom one another .  These find- 
ings are in good ag reemen t  wi th  those of BARER and 
JosEPH 5 for the  ref rac t ive  index of pure  prote in  (1.58). 

Though these  dingings revealed t h a t  in f ixed and de- 
h y d r a t e d  sect ions neurosecre tory  cells and o rd ina ry  
neurones  had  ident ical  ref rac t ive  indices, the  neuro- 
secre tory  cells showed higher  phase  r e t a rda t ion  t h a n  the  
o rd inary  neurones  in similar p repara t ions  2. As the  opt ical  
p a t h  is the p roduc t  of th ickness  and refract ive  index, the  
concen t ra t ion  of d ry  m a t t e r  in the  neurosecre tory  cell and 
the  o rd inary  neurone  is p re sumab ly  expressed in th ickness  
of these cells when f ixed and dehydra ted .  So the re la t ive 
phase  difference of the  neurosecrc tory  cell in t issue sec- 
t ions, which m a y  be considered as the  rat io of phase  re- 
t a rda t ion  of the  neurosecre tory  cell d iv ided by  phase  re- 

t a rda t i on  of o rd ina ry  neurone  in the  same sect ion and  in 
the  same medium,  should represen t  correct ly  the  ra t io  of 
the i r  concen t ra t ion  of d ry  m a t t e r  dur ing  live condi t ion.  
The fact  t h a t  the  re la t ive phase  r e t a rda t ion  of the  neuro-  
secre tory  cell is ident ical  in l iquid paraf f in  (2.028 4- 0.405) 
and in me thy l  sal icylate  (2.027 4- 0.497) wi th in  t he  l imits  
of expe r imen ta l  error, suppor t s  th is  view. 

This  hypo thes i s  was fu r the r  eva lua ted  in the  following 
s tudy.  Brains  of female Iphita in t he  near ly  gravid  condi-  
t ion  when  the  neurosecre to ry  cells were full, as well  as of 
an imals  which jus t  s t a r ted  ovipos i t ion  when  the  cells were  
deple ted  6, were dissected out; processed and phase  mea-  
su remen t s  in l iquid paraf f in  t aken  as descr ibed above.  In  
all cases, phase  r e t a rda t ion  value of the  indiv idual  neuro- 
secre tory  cell in each b ra in  sect ion was d iv ided by  the  
phase  r e t a rda t ion  value of an ad jacen t  o rd ina ry  neurone  
in the  same bra in  section, and  its re la t ive  phase  r e t a rda -  
t ion calculated.  Measuremen t s  were t aken  on all neuro- 
secre tory  cells whose th ickness  as judged  visual ly  was  no t  
less t h a n  the  th ickness  of the  section. The f indings are 
summar ized  in the  Table.  I t  m a y  be seen t h a t  the  re la t ive  
phase  r e t a rda t ion  of the  neurosecre to ry  cell of the  animals  
af ter  oviposi t ion was only  1.7534-0.385, which  is con- 
s iderably  lower t h a n  the  value for neurosecre to ry  ceils 
f rom females  before ovipos i t ion  (2.028 4- 0.478). 

Slides were subsequen t ly  s ta ined  by  GOMORI'S 7 m e t h o d  
and the  observa t ions  8 conf i rmed.  I t  is concluded t h a t  the  
re la t ive phase  r e t a rda t ion  of the  neurosecre tory  cell de- 
f ined as phase  r e t a rda t i on  of the  neurosecre tory  cell 
re la t ive  to t h a t  of the  o rd ina ry  neurone m a y  be t aken  as 
an index of the  q u a n t i t y  of the  secre tory  mater ia l  in the  
cell 8. 

Zusammen/assung. Die sogenann te  Phasenverz6gerung  
in neurosekre tor i schen  Zellen be im weibl ichen K/ifer 
Iphita limbata vor und  nach  der  E iabsonde rung  ist ver-  
schieden und wird als Index  fiir die Quant i t / i t  der  neuro- 
sekre tor ischen Subs tanz  be t rach te t .  
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Relative phase retardation of the neurosecretory cells when mounted 
in liquid paraffin, in nearly gravid Iphita and in those which have 
started oviposition 
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Aninlal ahnost Started 
gravid ovipositiou 

Animals 4 4 
Brain sections 113 108 
Neurosecretory cell sections 260 264 
Neurones 132 108 
Relative phase retardation in 
liquid paraffin (mean i S.D.) 2.128 i 0.478 1.753 i 1.385 
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H e m m u n g  v o n  S H - E n z y m e n  durch Ethacryns/ iure  

DUGGAN und  NOLL 1 machen  die Blockierung essen- 
t i d i e r  SH-Gruppen  fiir die "vVirkung von Ethacryns / iu re  
(2, 3 - Dichlor - 4 - (2 - me thy lenbu ty ry l )  phenoxyessigsSmre) 
verantwor t l ich .  Die H e m m u n g  gewisser Energiet iber-  
t ragungsprozesse  in Mi tochondr ien  2-4 kann ebenfal ls  auf 

diese Weise  gedeu te t  werden ;  h6chs twahrsche in l ich  ist ja 
eine SH-Gruppe  an e inem Zent rum,  das zwischen At- 
mungske t t e  und dem Ol igomycinangr i f f spunkt  liegt fiir die 
]Energiekonservierung von  ausschlaggebender  Bedeu-  
tungS-L 


