
15.6. 1977 Speeialia 735 

b r y o n i c  cl l ick h e a r t  or l iver  t i s sue  were cu l t u r ed  in 
h a n g i n g  d rops  7 ( m i n i m u m  essen t ia l  m e d i u m  plus  10% 
horse  s e rum a n d  50 m c g / m l  gen tamic in )  a t  37~ in a 
w a t e r - s a t u r a t e d  a t m o s p h e r e  c o n t a i n i n g  5% CO s t o g e t h e r  
w i t h  a suspens ion  of beads .  15-20 d rop le t  cu l tu res  were 
m a i n t a i n e d  for each  c o m b i n a t i o n  of t i ssue  and  b e a d  type ,  
w i t h  one t i ssue  sphere  pe r  d rop le t  a n d  severa l  h u n d r e d  to  
severa l  mi l l ion beads  pe r  ml.  Tissue  masses  w i t h  a d h e r i n g  
beads  were f ixed a f t e r  severa l  h o u r s  a n d  a f t e r  severa l  
days ,  e m b e d d e d  a n d  sec t ioned  a t  10 mic rons  a n d  s ta ined .  
Af t e r  2 -6  h of cu l tu re  b e a d s  were conf ined  to t h e  sur-  
faces of t he  t i ssue  masses .  However ,  t i s sue  f ixed a f t e r  
3 -4  days  of cu l tu re  showed,  in a d d i t i o n  to m a n y  surface  
beads ,  a few i n d i v i d u a l  beads  w i t h i n  t he  in te r io r s  of t h e  
t issues.  I n  some cases s ingle beads  were found  m a n y  cell 
d i a m e t e r s  b e n e a t h  t he  t i ssue  surface  (figure). 
These  o b s e r v a t i o n s  are  i n t e r e s t i ng  for a t  leas t  2 reasons.  
F i rs t ,  t h e  i n t e r p r e t a t i o n  t h a t  i n d i v i d u a l  celIs are ' a c t i v e l y  
mot i l e '  w i t h i n  sol idly p a c k e d  cell masses  because  t h e y  are  
found  to ' m o v e '  f rom the  surface  to  t h e  in te r io r  is no t  t h e  
o n l y  poss ible  e x p l a n a t i o n .  I t  is obv ious  t h a t  beads  w h i c h  
m o v e  f rom surface  to  in t e r io r  pos i t ions  do n o t  do so b y  
ac t ive  locomot ion .  A l t h o u g h  these  resu l t s  do n o t  ru le  o u t  
t h e  poss ib i l i ty  of i n d i v i d u a l  cell m o v e m e n t ,  n e i t h e r  are 
t h e y  i n c o n s i s t e n t  w i t h  o t h e r  poss ibi l i t ies  (e.g., a c t i ve  

' e n g u l f m e n t '  of i n d i v i d u a l  n o n - m o t i l e  cells b y  solid t i ssue  
masses  or t h e  c o n t i n u a l  z ipp ing  t o g e t h e r  a n d  u n z i p p i n g  
of cell m e m b r a n e s  as weaker  cell-cell adhes ions  are pas-  
s ively  e x c h a n g e d  for  s t r onge r  ones).  
The  second reason  these  o b s e r v a t i o n s  are  of i n t e r e s t  is 
t h a t  t h e y  m a y  offer an  e x p e r i m e n t a l  s y s t e m  for  inves t i -  
ga t ing  p u t a t i v e  cell surface  moie t ies  i nvo lved  in cell 
adhes ion  a n d  cell m o v e m e n t .  I t  is possible  to  l ink  mole-  
cules, specific en zy mes  or a n t i b o d i e s  for ins tance ,  to  
c a r b o x y l a t e d  p o l y s t y r en e  beads  s imi la r  to  t h e  ones used  
here  s. Beads  could  be  p r e p a r e d  in c o n j u g a t i o n  w i t h  
var ious  p a r t i c u l a r  molecules  a n d  t h e  m o v e m e n t  or  non -  
m o v e m e n t  of i n d i v i d u a l  beads  w i t h i n  solid t i ssues  could 
be co r re la t ed  w i t h  t h e  p resence  or absence  of these  mole-  
cules. Hopeful ly ,  t h i s  m i g h t  aid in  our  u n d e r s t a n d i n g  of 
p o t e n t i a l l y  i n t e r e s t i n g  cell surface  molecules  wh ich  m a y  
be  imp l i ca t ed  in such  rea l  single cell m o v e m e n t s  in solid 
t i ssues  as p r i m o r d i a l  ge rm cell a n d  n e u r a l  c res t  cell 
m i g r a t i o n s  d u r i n g  v e r t e b r a t e  embryogenes i s ,  a n d  mal ig-  
n a n t  cell invas iveness .  
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Occurrence  of f l ,chi t in  in the cuticle of a P e n t a s t o m i d  Rail l ietiel la gowri i  1 
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Summary. The  pur i f ied  c h i t i n  f rom t h e  cut ic le  of a p e n t a s t o m i d  was e x a m i n e d  b y  X - r a y  me t h o d .  The  X - r a y  p h o t o g r a p h  
discloses t h a t  t he  c h i t i n  in  ques t ion  is of fl-type. Since t h e  a r t h r o p o d  cut ic le  con ta ins  a-chi t in ,  i t  is sugges ted  t h a t  
P e n t a s t o m i d a  m a y  be cons idered  a n  i n d e p e n d e n t  p h y l u m .  

The  P e n t a s t o m i d a  are an  a b e r r e n t  g roup  of pa ras i t e s  
whose  phy logene t i c  pos i t ion  is con t rovers ia l .  H e y m o n s  t 
a n d  K a e s t n e r  ~ obse rve  t h a t  t he  a p p e a r a n c e  of t he  coelo- 
mic  pouches ,  d i s t i nc t  I leuromeres  a n d  a p p e n d a g e  pr i -  
mord ia ,  t h e  l o n g i t u d i n a l  ana s tomos i s  be tween  la te ra l  
ne rves  to  t he  sense o rgans  a n d  t h e  pa r i e t a l  m u s c u l a t u r e  

are  t h e  a n n e l i d a n  c h a r a c t e r s  found  in  P e n t a s t o m i d a .  B u t  
Sh ip ley  4 a n d  S tore r  a n d  Us inger  5 no t e  t h a t  t h e  P e n t a s t o -  
m i d a  show aff ini t ies  to  a r t h r o p o d s  in h a v i n g  a ch i t i nous  
cuticle,  s t r i a t ed  muscles  a n d  a s e g m e n t a l l y  o rgan ized  
ne rve  cord. The  2 pa i rs  of legs in  P e n t a s t o m i d a  are  l ike 
those  of T a r d i g r a d a  a n d  O n y c h o p h o r a .  A t h i r d  v iew is 
he ld  b y  observers  l ike T r a i n e r  et  al. 6 w h o  f ind t h a t  t h e  
s t r u c t u r e  of t h e  b o d y  wal l  an d  t h e  cut ic le  in  P e n t a s t o m i d a  
are s imple r  t h a n  t h a t  of e i t he r  t h e  O n y c h o p h o r a  or 
T a r d i g r a d a  a n d  sugges t  g iv ing  t h e  g roup  t h e  s t a t u s  of a n  
i n d e p e n d e n t  p h y l u m .  
I t  m a y  be  specia l ly  n o t e d  in th i s  c o n t e x t  t h a t  t h e  pres-  
ence of ch i t i n  in t h e  cut ic le  has  long been  used as a 
s t rong  p o i n t  in  t h e  a r g u m e n t  for t h e  af f in i t ies  of t he  
p e n t a s t o m e s  to A r t h r o p o d a .  B u t  i t  is k n o w n  t h a t  Anne -  
l ida,  Coe len te ra ta ,  Mollusca a n d  B r a c h i o p o d a  also h a v e  
ch i t i n  in  t h e i r  cut icles  as h a v e  A r t h r o p o d a .  I n  t h e  fo rmer  
groups,  the  ch i t i n  is of/~-form, whi le  in t h e  l a t t e r  t h e  same  

X-ray photograph of purified chitin from the cuticle of Raillietiella 
gowrii, taken after drying the material in vacuo. 
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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.  
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Changes in acid phosphatase activity in 6 tissues of the fifth instar milkweed bug, 
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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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