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is of ~-type 7. I t  is therefore  t hough t  t h a t  X- r ay  charac-  
te r iza t ion  of the  pen tas tomid  chi t in  m a y  th row some 
l ight  on the  problem.  
The mater ia l  used is the  broader  Sheets of cuticle of the  
adul ts  of Rai l l ie t ie l la  gowrii  of size 9.2 cm long and 
3.3 m m  thick. The  chi t in  of the  cuticle was purif ied by  
boiling the  mater ia l  in 5% K o H  solut ion for 24 h, fol- 
lowed b y  proIonged washing in cold wate r  and  the  puri-  
fied mater ia l  was used for X - r a y  studies. The  X- ray  
pho tog raph  was t aken  in a cyl indrical  camera  af ter  
d ry ing  the  mater ia l  in vacuo  over  phosphorous  pentoxide .  
The  accompany ing  figure is the  X- ray  pho tog raph  of the  

cuticle of Rail l iet iel la  gowrii. The  pr incipal  axia l  spacings 
are mer id ian : ' 10 .1 ,  5.1 and 2.55 and equator ia l :  23.5, 
10.34 and 4.4. These are features  said to  be associated 
wi th  fl-chitin 7, 82 
These results  m a y  suggest  t h a t  though  the  cut icle  in 
Pen t a s tomida  conta ins  chit in,  i t  is of fl-type, unl ike ill 
Ar th ropoda  where the  chi t in  is of e- type.  In  v iew of these 
observat ions,  i t  is suggested t h a t  Pen t a s tomida  m a y  best  
be kep t  in an  independen t  phy lum.  

7 K.M. Rudall, Symp. Soc. exp. Biol. 9 (1955). 
8 W. Lotmar and L. E. R. Picken, Experientia 5, 58 (1950). 
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Summary Acid phosphatase  ac t iv i ty  in the  h e m o l y m p h  and cuticle was higher  dur ing the  ear ly  pa r t  of the  f if th instar  
t han  a t  any  o ther  t ime.  The  enzyme ac t iv i ty  in the  fa t  body,  testes,  sa l ivary  glands, and midgu t  was s ta t is t ica l ly  the  
same t h roughou t  the  instar.  

Telfer  and Wil l iams ~, Terando  and Feir% Pate l  and 
Schne iderman 5 and Bassi  and Feir  6 have  shown t h a t  
there  are. quan t i t a t i ve  and qua l i t a t ive  changes ill proteins  
dur ing the  deve lopmen t  of t i le  insects studied.  I n  this  
paper  we have  concen t ra ted  on the  ac t iv i ty  changes of 
1 protein,  acid phosphatase ,  dur ing the  last  la rval  (fifth) 
ins tar  of the  mi lkweed bug, Oncopel tus  fasciatus. 
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Acid phosphatase activity in fifth instar bugs. A, midgut; B, fat 
body; C, cuticle; D, testes; E, salivary glands; F, haemolymph. 

Material and methods. Newly  ecdysed f i f th  instar  male  
bugs were collected f rom the  s tock colonies. A t  2, 24, 48, 
72, 96, 120, 144, 168 and 196 h af ter  ecdysis the  males 
were dissected and 6 t issues (midgut ,  fa t  body,  cuticle,  
testes,  sa l ivary  glands and haemolymph)  were r e m o v e d  
for acid phospha tase  ac t i v i t y  and prote in  assays. The  
me thod  of acid phospha tase  assay was the  Sigma colori- 
metr ic  de te rmina t ion  (Sigma Tech. Bul.  104) a t  35 ~ for 
30 min  and the  pro te in  was assayed by  the  Lowry  
techn ique  ~. 
H a e m o l y m p h  was collected in a micropipe t te  af ter  sever- 
ing the  legs and antennae.  5 ~1 was collected for enzyme 
assay and 1 ~1 for prote in  de te rmina t ion .  The dissection 
of the  o ther  tissues was done in an iced dissecting t r a y  
and the  tissues were homogenized  in ice cold c i t ra te  buffer 
(pH 4.8). Al iquan ts  of the  homogenates  were used for 
enzyme assay and prote in  de te rmina t ion .  10 repl icates  of 
t he  h a e m o l y m p h  assays and 5 repl icates  of each of the  
o ther  tissues were made  at  each t ime  interval .  
The  length  of the  ins tar  var ied  f rom 8 to 10 days  and in 
order  to compare  measurements  of bugs of the  same post-  
ecdysis physiological  age, the  da ta  were p lo t ted  on graph 
paper  and the  enzyme  ac t i v i t y  was in te rpo la ted  a t  10% 
in terva ls  of t he  instar .  The  in te rpola ted  numbers  were 
eva lua ted  s ta t is t ica l ly  (analysis of variance) to de termine  
whe ther  there  were s ignif icant  differences be tween  10% 
in te rva l  measurements .  Then  the  T u k e y  Mult iple  Range  
Tes t  was used to ident i fy  which 10% in terva ls  were 
s ignif icant ly  different.  
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Results and discussion. Our resul ts  (figure) showed t h a t  
acid phospha t a se  ac t iv i ty  in t he  cuticle was s ignif icant ly  
higher  (p = 0.05) a t  1% of t he  ins t a r  t h a n  a t  10, 20, 30, 
or 40% of the  instar .  In  the  h a e m o l y m p h ,  t he  acid phos-  
pha t a se  ac t iv i ty  was s ignif icant ly  h igher  (p = 0.05) a t  
10% of t he  ins ta r  t h a n  a t  a n y  o the r  t ime  per iod measured.  
In  addi t ion ,  the  1, 20, 30, and  40% m e a s u r e m e n t s  were 
all s ignif icant ly  h igher  t h a n  the  60% t ime  period.  There  

were no s ignif icant  differences be tween  10% in te rva l  
m e a s u r e m e n t s  in t he  midgut ,  fa t  body,  testes,  or sa l ivary  
g land  tissues. 
These resul ts  indicate  t t la t  acid p h o s p h a t a s e  does exh ib i t  
var ia t ion  dur ing  the  f i f th  ins ta r  of the  mi lkweed bug in 
t he  cuticle and h a e m o l y m p h  tissues. The role of the  en- 
zyme and  the  significance of the  var ia t ion  in ac t iv i ty  is 
n o t  k n o w n  a t  th is  t ime.  
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Summary. Combined  effect  of ve ra t r id ine  and  sod ium aspa r t a t e  on r ab b i t  re t inas  in vi t ro  was s tudied.  Observa t ions  
sugges ted  t h a t  mode  of ac t ion of ve ra t r id ine  on the  P I I  and  P I I I  componen t s  of E R G s  was modif ied  b y  the  presence  
of sod ium aspa r t a t e  in perfusate .  

Vera t r id ine  (mol .wt  673.81) is an alkaloid e x t r a c t e d  f rom 
v e r a t r u m  subadil la,  and  is known  to  increase the  nega t ive  
a f te r -po ten t ia l ,  to  decrease the  th resho ld  po ten t i a l  and  
to  induce repe t i t ive  discharge in neurons  and  o the r  
t issue 1. The mode  of ac t ion has  been cons idered  such 
t h a t  ve ra t r id ine  increases the  pe rmeab i l i t y  of sodium and  
po t a s s ium across an exci table  cell m e m b r a n e  1. In  th is  
s tudy ,  t he  combined  effect  of ve ra t r id ine  wi th  sod ium 
aspa r t a t e  on per fused  r abb i t  re t inas  was inves t iga ted .  
Methods. Albino rabb i t s  weighing 3 kg each were used. 
Tile e l ec t ro re t inogram (ERG) was recorded f rom in v i t ro  
re t ina l  p repara t ions .  Techniques  for excision and  perfu-  
sion of t he  re t ina  were the  same as those  descr ibed in 
previous  repor t s  ~, 3. Ames '  solut ion 4 was  used as an incu- 
ba t ing  med ium.  No blood p l a sma  was  added.  The  tern-  

pe ra tu re  of t he  i ncuba t ing  med i u m was ma in t a ined  a t  
36~ The osmotic  pressure  of the  m e d i u m  was  305 
mOsm/l .  The med i u m was equi l ibra ted  by  perfus ing i t  
con t inuous ly  wi th  a mix tu re  of 95% O n and  5% CO~ 
pr ior  to  and dur ing  use. This  re t ina l  p repa ra t ion  was 
shown to  p roduce  E R G s  of c o n s t a n t  amp l i t ude  over  a 
per iod of 3 h ~. The s tock solut ions of vera t r id ine  and  
sod ium aspa r t a t e  were added  to  the  incuba t ing  m e d i u m  
in a vo lume rat io of 1 (or less): 100. Concen t ra t ions  of 
chemicals  were shown as those  af ter  di lut ion in perfusate .  
Chemicals reached  the i r  ac t ive  si te b y  perfus ion f rom the  
gangl ion cell side of the  ret ina.  
Results and discussion. Effec ts  of ve ra t r id ine  on the  act ion 
po ten t i a l  of in v i t ro  re t inas  appear  in 2 ways  s, ~ : no effect  
on E R G  in appea rance  (weak vera t r in iza t ion) ,  or de- 
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Fig. 1. Sodium aspartate of 2 • 10 -~ M was administrated, 40 mill 
after the administration of 6 • 10 -~ M veratridine. The lapsing time 
on the right side was measured from the end of sodium aspartate 
administration. Responses were amplified by pre-amplifiers havir~g 
a passband of 0.8-1000 Hz. Responses to 32 stimuli were summed 
on an averaging computer. The averaged responses were displayed 
on an oscilloscope and were photographed. The positivity of the 
active electrode, placed on the ganglion cell side of the retina, was 
recorded as an upward deflection. The reference electrode was placed 
on the receptor ceil side. Stimuli were provided by a xenon fIashtube 
(Grass PS-22) triggered by an electric stimulator. The light from the 
photo-stimulator was attenuated by polariod films. Radiometrie 
measures, corrected for this attenuation, indicated that approxi- 
mately 3.5 • 10 -8 ergs]flash em 2 of white light were falling at the 
position at which the perfused retinas were pIaced. The stimulus 
frequency was 1 flash/sec. 

Fig. 2. To a fresh retina, sodium aspartate of 2 • 10 -3 M was ad- 
ministrated, resulting in isolation of aspartate-insensitive PIIIs. 13 
min after the administration, veratridine of 6 x 10 -~ M was perfused. 
Analyzing times of the right and left columns were different, and were 
400 and 1,000 msee, respectively. Lapsing time on the left side was 
measured from the end of veratridine administration. 


