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The  H a e m o c y t e s  of  the M o s q u i t o  Aedes albopictus and the ir  C o m p a r i s o n  w i t h  Larval  
Cel ls  Cul tured in v i tro  

I n  cell  c u l t u r e s  i t  is e x t r e m e l y  d i f f i c u l t  to  d e t e r m i n e  
w h i c h  cel ls  f r o m  t h e  p a r e n t  t i s s u e  p r o l i f e r a t e  in  v i t r o ,  
m a i n l y  b e c a u s e  t h e  m o r p h o l o g y  a n d  b e h a v i o u r  of  t h e  
cei ls  c h a n g e  r e m a r k a b l y  w h e n  t h e y  a re  p u t  to  in v i t r o  
c o n d i t i o n s .  T h e  d e g r e e  of m o r p h o l o g i c a l  v a r i a t i o n  i n c r e a s e s  
p r o p o r t i o n a t e l y  w i t h  t h e  p e r i o d  for  w h i c h  t h e  cel ls  a r e  
k e p t  in  v i t r o  1. I n  s o m e  y o u n g  p r i m a r y  c u l t u r e s ,  t h e  
m o r p h o l o g i c a l  f e a t u r e s  c o u l d  to  s o m e  e x t e n t  be  c o n s i d e r e d  
to  r e f e r  to  t h e i r  o r i g i n  in  t h e  p a r e n t  t i s s u e .  T h o u g h  m a n y  
cell  l i nes  h a v e  b e e n  e s t a b l i s h e d  f r o m  v a r i o u s  s p e c i e s  of  
m o s q u i t o e s ,  v e r y  l i t t l e  is k n o w n  a b o u t  t h e  o r i g i n  of t h e  
cel ls  p r o l i f e r a t i n g  in  v i t r o  in  t h e s e  c u l t u r e s .  KITAMURA 2 
r e p o r t e d  t h a t  t h e  cel ls  p r o l i f e r a t i n g  in  o v a r i a n  c u l t u r e s  of  
Culex molestus, Aedes albopicl~s a n d  A. aegypti were  

p r o b a b l y  d e r i v a t i v e s  of  h a e m o c y t e s .  I n  o u r  l a b o r a t o r y  
t i s s u e s  f r o m  d i f f e r e n t  spec i e s  of  m o s q u i t o e s  a r e  g r o w n  a 6. 
T h u s ,  i t  is e x t r e m e l y  d i f f i c u l t  to  d e t e r m i n e  t h e  o r i g in  of  
t h e  cel ls  t h a t  p r o l i f e r a t e  in  t h e s e  c u l t u r e s .  H o w e v e r ,  t h e  
g e n e r a l  m o r p h o l o g y  a n d  b e h a v i o u r  of  t h e  celIs g r o w i n g  
in dedes albo~ictus, A. w-albus a n d  A.  novalbopictus cell  
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Fig. 1 4. Haemocytes of larvae of 
Aedes albopictus (all living, phase- 
contrast). 1. Prohaemocytes. 
• 2,250. 2. Plasmatoeyte. • 1,125. 
3. Podocytes, small. • 1,350. 4. 
Spherule. • 1,200. 
Fig. 5 8. Sortie common types of 
cells growing in larval cell culture 
of Aedes albopictus (all living, 
phase-contrast). 5. Type A, epi- 
thelial-like eells.• 1,500. 6. Type 
A, fibroblast-Iike cells. • 337. 7. 
Type B, epithelial-like cells. 
• 900. 8. Round vacuolated cell. 
x 600. 



1332 Specialia EXPERIENTIA 3t/11 

Percentage of the haemocytes and the corresponding cell types of 
Aeries albopic~us primary culture 

Haemocytes ~o Cell types from primary culture ~o 

Prohaemocyte 60-70 Type A (ephithelial-like) 10-20 
Podoeyte, snlall 15 Type B (epithelial-like) 50-70 
Podoeyte, large 10 Type C (epithelial-like) 5-10 
Plasmatoeyte 10 Type A (fibroblast-like) 5 10 
Spherule 1-2 Round vacuolated % 1 

cu l tu res  resemble  t he  h a e m o c y t e s  a n d  h a e m o c y t e  
cu l tu res  of o t h e r  insec ts  ~-11. As no  p u b l i s h e d  i n f o r m a t i o n  
is ava i l ab le  on  t he  h a e m o c y t e s  of a n y  of t h e  mosqui toes ,  
we s tud ied  a n d  c o m p a r e d  t he  h a e m o c y t e s  of t he  mosqu i to  
A. albopictus w i t h  t he  cells of t he  same  mosqu i to  cu l tu red  
in v i t ro .  

F o u r t h  i n s t a r  l a rvae  of A. albopictus r ea red  in t he  
l a b o r a t o r y  were washed  twice  w i t h  glass dis t i l led w a t e r  
an d  k e p t  in  a d rop  of m e d i u m  3 on  a glass slide. T he  h e a r t  
of t h e  la rva ,  w h i c h  was c lear ly  vis ible  t h r o u g h  t h e  cuticle, 
was  r u p t u r e d  a t  the  thorac ic  region w i t h  t he  he lp  of 2 
f ine -po in ted  needles.  B y  app ly ing  s l ight  pressure ,  s t a r t i n g  
f rom the  pos te r io r  to  a n t e r i o r  end,  t he  h a e m o l y m p h  was 
m a d e  to flow o u t  in to  t he  med ium.  H a e m o l y m p h  f rom 
4-5  l a rvae  p rov ided  a n  a d e q u a t e  n u m b e r  of haemocy tes .  
L ive  h a e m o c y t e s  were s tud ied  u n d e r  p h a s e - c o n t r a s t  
i l lumina t ion .  I - taemocytes  t h a t  a t t a c h e d  to t he  glass were 
also s tud ied  a f t e r  s t a in ing  w i t h  W r i g h t - G i e m s a  stains.  
H a e m o c y t e s  were classified accord ing  to  t he  descr ip t ions  
g iven  b y  M~NSON 12. T he  pe rcen tage  of d i f fe ren t  t ypes  of 
h a e m o c y t e s  was  ca lcu la ted  f rom 142 cells scored in the  
d rop  of m e d i u m  in wh ich  t he  h a e m o c y t e s  f rom 5 l a rvae  
were collected.  

F ive  t ypes  of h a e m o c y t e s  were de t ec t ed  in A. albopictus 
l a r v a l  h a e m o l y m p h .  T h e y  were  p r o h a e m o c y t e s  a n d  
p l a sma tocy t e s ,  2 t ypes  of podocy tes  a n d  spherules .  

P r o h a e m o c y t e s  were genera l ly  spher ica l  w i t h  well  
def ined  cell b o u n d a r y  (Figure 1), a n d  m e a s u r e d  u p t o  8 ~m 
in d iamete r .  C y t o p l a s m  was dense ly  g r a n u l a r  a n d  compac t .  
E a c h  cell h a d  a p r o m i n e n t  nuc leus  and  a nucleolus.  T h e y  
fo rmed  6 0 - 7 0 %  of t he  t o t a l  h a e m o c y t e s  observed .  

P l a s m a t o c y t e s  were ova l  or fus i form (Figure  2), and  
h a d  c o m p a c t  cy top l a sm w i t h  d i s t i nc t  cell b o u n d a r y .  
T h e y  m e a s u r e d  a b o u t  6 ~m a t  t he  wides t  poin t .  T h e y  
fo rmed  a b o u t  10% of t he  t o t a l  haemoCytes .  

B o t h  t he  t ypes  of podocy tes  were t h i n  a n d  f l a t  w i t h  
f inger- l ike cy top l a smic  processes.  T h e y  read i ly  a t t a c h e d  
to  t he  glass surface.  C y t o p l a s m  was t h i n l y  g r a n u l a r  and  
t h e  celt b o u n d a r y  was diffuse. E a c h  cell h a d  a p r o m i n e n t  
nuc leus  a n d  a nucleolus.  T h e y  fo rmed  a b o u t  20% of the  
t o t a l  haemocy te s .  T he  f i rs t  t y p e  of podocy te  (Figure  3) 
was  in  m a i o r i t y .  T h e y  were  smal le r  (upto  15 ~xm diam.)  
and  h a d  a large n u m b e r  of cy top l a smic  processes.  The  
second t y p e  was la rger  (upto  30 ~ m  diam.)  and  c o n t a i n e d  
a few vacuole- l ike  cy top la smic  inclusions.  T h e y  h a d  fewer 
cy top l a smic  processes  t h a n  t he  f i rs t  type .  

Spheru les  were fewer in  n u m b e r ,  1 - 2 %  of t h e  t o t a l  
n u m b e r  of h a e m o c y t e s  observed .  T h e y  were spher ica l  
a n d  t h e i r  c y t o p l a s m  h a d  m a n y  vacuole- l ike  inc lus ions  of 
v a r y i n g  sizes (Figure  4). 

A c o m p a r i s o n  of d i f fe ren t  t ypes  of h a e m o c y t e s  of A. 
albopictus a n d  t h e  cells g rowing  in i t s  l a rva l  cell cu l tu res  
i nd i ca t ed  t h a t  t h e  p rohaemocy te s ,  two types  of podocytes ,  
p l a s m a t o c y t e s  a n d  spheru les  of l a rva l  h a e m o l y m p h  corre-  

sponded  w i th  t he  types  A, B and  C epi thel ia l - l ike  cells, t y p e  
A f ib rob las t - l ike  cells a n d  v a c u o l a t e d  r o u n d  cells of t he  
cu l tu re  respec t ive ly  (Figures 5-8) 13. E v e n  the  re la t iye  
a b u n d a n c e  of t he  d i f fe ren t  types  of haemocy tes ,  in  m a n y  
ins tances ,  was  c o m p a r a b l e  to  those  of co r re spond ing  cell 
t y p e s  in p r i m a r y  cu l tu res  (Table).  However ,  t he  severa l  
o t h e r  types  of cells obse rved  in p r i m a r y  cu l tu res  of A. albo- 
pictus could no t  be  co r re l a t ed  w i t h  t h e  haemoey tes .  In  all 
p r i m a r y  cu l tu res  on ly  a few types  of cells were de tec ted  
d u r i n g  t he  f i rs t  one or two days  of cu l ture .  On s u b s e q u e n t  
days  larger  n u m b e r s  of cell t ypes  were d e t e c t e d  in these  
cul tures .  Therefore ,  i t  is possible  t h a t  some of t he  h a e m o - .  
cy tes  observed  in t h e  l a rvae  change  the i r  m o r p h o l o g y  
and  b e h a v i o u r  and  s u b s e q u e n t l y  a p p e a r  as d i s t i nc t  types  
in cul tures .  F r e q u e n t  l ocomoto ry  a n d  phagocy t i c  ac t iv i t i es  
of t he  cells growing in cu l tu res  of A. albopictus l a rva l  
cells la a n d  t h e i r  morpho log ica l  r e semblance  to  t he  l a rva l  
h a e m o c y t e s  f u r t h e r  s u p p o r t  the  h y p o t h e s i s  t h a t  t he  cells 
p ro l i fe ra t ing  in these  cu l tu res  were t he  de r i va t i ve s  of 
haemocy tes .  

Summary. Five  types  of h a e m o c y t e s  were de t ec t ed  i n  
t h e  h a e m o l y m p h  of A edes albopictus la rva .  The i r  com- 
pa r i son  w i t h  t he  cells g rowing  in t he  l a rva l  cell cu l tu res  
of th i s  mosqu i to  i nd i ca t ed  t h a t  t h e  p rohaemocy te s ,  two 
types  of podocytes ,  p l a s m a t o c y t e s  a n d  spheru les  of 
l a r v a l  h a e m o l y m p h  co r re spond  w i t h  t he  t ypes  A, ]3 a n d  
C ep i the l i aMike  cells, t y p e  A f ib rob las t - l ike  cells and  
v a c u o l a t e d  r o u n d  cells in the  cu l tu re  respect ively .  
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