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A comparative study of the frequency of the formation 
of microchaetae without  sockets on the head, thorax 
and abdomen revealed the interesting fact that  i t  is 
higher on the head than on the thorax (Figure 3). The 
microchaetae of the abdomen (third abdominal tergite) are 
only affected to a slight degree at  any t ime of the injec- 
tion. But  unlike the bristles of the head and thorax, 
they form bristle organs without  sockets at a relatively 
uniform level of 1.7-2.5%, except for the late third 
larval instar, where only 0.3% of all bristles lack sockets. 
In  contrast  to the situation on the head and thorax, 
the abdominal bristle-forming cells do not exhibit  a 
distinct sensitive phase for the formation of bristles 
without  sockets. I t  is possible tha t  Mitomycin C does not 
reach all the bristle forming cells of the abdomen, or 
tha t  these cells are relatively insensitive to the drug. I t  
is known tha t  during metamorphosis the abdomen is 
formed in a different way and later than the other 
integumental  structures. Unlike all other bristles of the 
adult  fly, the bristles of the abdomen do not derive 
from cells of imaginal disks, but  from hypodermal histo- 
blasts, which are located in 4 small cell nests in each 
abdominal  segment except the last one. 

Finally, the injection of Mitomycin C into larvae and 
pupae leads to the occurrence of the following modifica- 
tions in bristles with sockets, some oI which are pheno- 
copies of bristle mutants4:  1. Formation of double 
sockets with varying phenotypes, whereby some resemble 
the mutant  Hairless (H; 3-69.5). 2. Sockets with t iny 
bristles, or sometimes only protuberances are formed. 
These modifications occur predominantly on the thorax. 
3. Incomplete bristle and/or socket secretion, which were 
found especially on the thorax and head. 4. Differentia- 
tion of twin bristles, which sometimes are phenocopies 
of the mutants  split (spl; 1-3.0) or Dichaete (D; 3-40.7). 
Those aberrations occurred predominantly on the ab- 

domen. 5. The formation of T-shaped bristles which were 
described earlier was observed 5. Some of those modifica- 
tions can be considered as phenocopies of the mutant  
shaven-naked (sv n ; 4-3.0). 

Unlike the formation of bristles without  sockets, the 
above listed bristle modifications occurred relatively 
seldom; the highest frequency of any modification was 
only 1,3% of the bristles formed. Therefore, the effect 
of Mitomycin C on the suppression of the formation of 
the socket is considered to be highly specific. 

Zusammen[assung. Durch Injektion yon Mitomycin C 
in verschieden alten Larven, Vorpuppen und Puppen 
yon Drosophila melanogaster wurden die sensibleu Phasen 
fiir die Bildung sockelloser Borsten und den Ausfall 
ganzer Borstenorgane auf dem Kopf, Thorax und Ab- 
domen bestimmt. Makrochaeten weisen ein Sensibilit/its- 
maximum im sp/~ten dri t ten Larvenstadium, Mikro- 
chaeten im Vorpuppenstadium auf. Am h/iufigsten treten 
sockellose Borsten auf dem Kopf, am seltensten auf dem 
Abdomen auf. Ausser sockellosen Borsten werden in 
geringen Frequenzen noch andere Borstenver~nderungen, 
unter anderem PhAnokopien yon borstenmodifizierenden 
Mutanten erzeugt. 
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D e t e c t i o n  of A n t i g e n s  on Fi lar ia l  Larvae  b y  M e a n s  

There are few simple and convenient methods for the 
detection of antibodies to, or antigens of, small metazoan 
parasites. The sensitive technique of immune adherence 
should lend itself readily to the detection of immuno- 
logical reactions at the surface of such parasites. Immune 
adherence involves the a t tachment  of complexes of anti- 
gen, antibody and the first four components of comple- 
ment  to a receptor present on the erythrocytes of most 
normal humans and some primates. In the case of par- 
t iculate antigens the a t tachment  is visible microscopi- 
cally 1-3. The technique has been applied by SOULSBY~ 
to the detection of antigens on the surface of the larvae 
of Asearis suum. We ~;~hed to see whether it could 
also be applied to the ie tect ion of surface antigens of 
Breinlia sergenti, which is a filarial parasite of a primate, 
the stow lofts (Nycticebus coucang) and has as inter- 
mediate host the mosquito Armigeres subalbatus s. This 
was found to be possible and further experiments were 
carried out to see whether the antigens detected on the 
filarial larvae were present on adults or mierofilariae, 
or on larvae of other filarial species; and whether the 
slow loris made a detectable immune response to the 
surface antigens of the larvae. 

Third stage larvae were dissected from the heads of 
Armigeres mosquitoes which had taken a blood meal 
from infected lorises 14- i6  days earlier. For immuniza- 
tion of rabbits the larvae from heavily infected mosqui- 

of I m m u n e  A d h e r e n c e  

toes were collected in 0,9% saline. Because of clumping 
the total  number of larvae making up the original sus- 
pension could not be counted but it was estimated to 
be of the order of 50/ml. They were frozen and thawed 
4 times and homogenized in a Pot ter-Elvehjem homo- 
genizer. One rabbit  was injected i.p. with 1 ml of sus- 
pension; another rabbit  was injected s.c. in 2 sites with 
a total  of 2 nil of an emulsion of equal volumes of the 
suspension and Freund's  complete adjuvant. 2, 3 and 
¢ weeks later each rabbit  received an i.p. injection of 
1 ml of the suspension. They were bled after another 
week and the pooled antiserum was stored at --25°C. 
Before use aliquots of the antiserum were diluted 1:5 
and heated to 55°C for 20 min. Serial dilutions were 
made from this. 

For immune adherence tests the diluent used was 
isotonic veronal buffer containing Ca 2+ and Mg 2+ (ref. ~) 
and 0.1% gelatin (Isogever). Wax rings about  1 cm 
diameter were made on glass microscope slides and a 
0.025 ml drop of Isogever placed within each ring. 
Filarial larvae were dissected from mosquitoes into 
saline, then 1-3 larvae, depending on the number  avail- 
able, placed in each drop. One drop of rabbit  antiserum 
diluted in Isogever was added to each drop and the 
slides were left in a moist  box at  room temperature  for 
15 min. As a source of complement one drop of diluted 
guinea-pig serum (lyophilized guinea-pig serum, Corn- 
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Reaction of antiserum to Breinlia larvae with other filarial larvae 

EXPERIENTIA 27]2 

Larvae of Intensi ty  of immune adherence with antiserum dilution 

5 10 20 40 80 160 320 640 1280 None 

Breinlia 0 + + + + + + n.d.~ n.d. ~ + + + + + + + 0 0 
D. immit is  ~r: + + + + + + + + + ? b 0 0 0 0 
B.  pahangi + c + c + + ~ + ~ + ~ + c 0 0 0 0 
B.  malayi  0 0 0 0 0 0 0 0 0 0 

n.d., not done. b A few erythrocytes a t tached to the head end only. c Erythrocytes  mostly at tached to the head of B.  pakangi.  

m o n w e a l t h  S e r u m  L a b o r a t o r i e s ,  Melbourne )  was  a d d e d ;  
a 1 :100  d i l u t i o n  was  found  to  p r o v i d e  a d e q u a t e  com-  
p l e m e n t  ac t i v i t y .  Af t e r  30 m i n  i n c u b a t i o n  in  a m o i s t  
b o x  a t  37°C a d r o p  of 0.250/0 t h r i c e  w a s h e d  h u m a n  
e r y t h r o c y t e s  (group O) was  a d d e d  a n d  t h e  f ina l  m i x t u r e s  
were  i n c u b a t e d  a t  37 °C for  a f u r t h e r  30 min .  A covers l ip  
was  t h e n  p laced  ove r  t h e  drop,  w h i c h  was  e x a m i n e d  b y  
p h a s e  c o n t r a s t  or  l i gh t  microscopy .  T h e  re su l t s  were 
scored f rom O (no e r y t h r o c y t e s  a d h e r e n t )  to  + + + + 
( the l a r v a e  a l m o s t  c o m p l e t e l y  covered  w i t h  e ry th rocy te s ) .  
Cont ro l s  in  each  e x p e r i m e n t  i nc luded  m i x t u r e s  con-  
t a i n i n g  n o r m a l  r a b b i t  s e r u m  or d i l u e n t  i n s t ead  of a n t i -  
se rum,  a n d  m i x t u r e s  c o n t a i n i n g  a n t i s e r u m  or  n o r m a l  
r a b b i t  s e r u m  b u t  no  c o m p l e m e n t .  

A n t i s e r u m ,  b u t  n o t  n o r m a l  r a b b i t  se rum,  was  f o u n d  
to  i nduce  a d h e r e n c e  of h u m a n  e r y t h r o c y t e s  to  Breinlia 
t h i r d  s tage  l a r v a e  in  t h e  p resence  of n o r m a l  gu inea -p ig  
s e r u m  (Figure) .  T h e r e  was  a s t r o n g  p rozone :  no  a d h e r e n c e  
occu r red  w i t h  a n t i s e r u m  d i l u t e d  1 :5  a n d  a d h e r e n c e  was  
s t ronge r  w i t h  a n t i s e r u m  d i l u t e d  1 : 125 t h a n  1 : 25. T h e  
fo l lowing a d d i t i o n a l  con t ro l s  were  al l  n e g a t i v e :  use  of 
h e a t e d  (56°C, 20 min)  gu inea -p ig  s e r u m  i n s t e a d  of n o r m a l  
gu inea -p ig  s e r u m ;  omis s ion  of  gu inea -p ig  s e r u m ;  a d d i t i o n  
of  0 . 1 M  E D T A ;  use  oi  sheep  e r y t h r o c y t e s  or  t r y p s i n  
t r e a t e d  h u m a n  e r y t h r o c y t e s  i n s t e a d  of n o r m a l  h u m a n  
e r y t h r o c y t e s .  Thus ,  in  t h e  r e q u i r e m e n t s  for  a n t i b o d y ,  
for  a c t i v e  c o m p l e m e n t  a n d  for  i n d i c a t o r  e r y t h r o c y t e s  
k n o w n  t o  possess  t h e  i m m u n e  a d h e r e n c e  r e c e p t o r  t h e  
r eac t i on  fulf i l led t h e  c r i t e r i a  for  i m m u n e  a d h e r e n c e  x, • No 
e r y t h r o c y t e s  a d h e r e d  to  debr i s  f rom t h e  m o s q u i t o  t i s sues  
(when t h i s  was  p resen t )  i n d i c a t i n g  t h a t  t h e  a n t i s e r u m  
was  d i r ec t ed  a g a i n s t  l a rva l  an t igens ,  n o t  m o s q u i t o  a n t i -  
gens  a d s o r b e d  to  t h e  la rvae .  

No i m m u n e  a d h e r e n c e  occur red  w h e n  a d u l t  Breinlia 
w o r m s  f rom t h e  p e r i t o n e a l  c a v i t y  of t h e  loris, or micro-  
f i lar iae  i so la ted  f rom in fec ted  loris  b lood  b y  t h e  m e t h o d  
of WONG ~ were  used  i n s t e a d  of l a rvae .  

Lor ises  were  in fec ted  s u b c u t a n e o u s l y  w i t h  37 to  65 
l a r v a e  in j ec t ed  s.c. (2 an imals )  or  i .p. (2 an imals ) .  T h e y  

were  b led  b y  ca rd iac  p u n c t u r e  a t  a p p r o x i m a t e l y  2 week ly  
i n t e r v a l s  for  2 t o  5 m o n t h s .  T h e  se ra  were  a b s o r b e d  
tw ice  w i t h  p a c k e d  h u m a n  e r y t h r o c y t e s  to  r e m o v e  a 
power fu l  h a e m a g g l u t i n i n .  N o n e  of  t h e  sera  r e a c t e d  w i t h  
t h e  l a r v a e  as de t ec t ed  b y  i m m u n e  adhe rence .  

T h e  a n t i s e r u m  was  t i t r a t e d  b y  i m m u n e  a d h e r e n c e  
a g a i n s t  l a r v a e  of Diro/ilaria immitis ( f rom Aedes togoi 
mosqui toes ) ,  Brugia pahangi ( f rom Armigeres subalbatus 
a n d  Aedes togoi mosqui toes )  a n d  Brugia malayi ( f rom 
Aedes togoi mosqui toes ) .  T h e  resu l t s  are  s h o w n  in t h e  
Table .  T h e  a n t i s e r u m  r eac t ed  w i t h  D. immitis l a rvae ,  
t h o u g h  less s t r ong ly  t h a n  w i t h  those  of Breinlia. I t  also 
r eac t ed  w i t h  B. pahangi l a rvae ,  b u t  w e a k l y  a n d  t h e n  
m a i n l y  w i t h  a n t i g e n s  a p p a r e n t l y  c o n c e n t r a t e d  a t  t h e  
h e a d  end.  I t  fa i led  to  r e a c t  w i t h  B. malayi l a rvae .  

I m m u n e  a d h e r e n c e  is t h u s  a useful  a n d  s imple  t ech-  
n i q u e  for  d e t e c t i n g  i m m u n o l o g i c a l  r eac t ions  to  f i lar ia l  
l a rvae .  B y  m e a n s  of i m m u n e  a d h e r e n c e  a n t i g e n s  on  t h e  
sur faces  of l a r v a e  can  be  de t ec t ed .  I n  b o t h  t he se  respec t s  
we agree  w i t h  SOULSBY 4 w h o  used  a n o t h e r  n e m a t o d e .  
T h e  a n t i g e n s  a p p e a r  to  b e  a b s e n t  f r o m  o t h e r  s t ages  of 
Breinlia. T h e  p o i n t  of p o t e n t i a l l y  t h e  m o s t  p r a c t i c a l  
i m p o r t a n c e  is t h a t  t h e  a n t i s e r u m  used  could  d i s t i n g u i s h  
b e t w e e n  B. pahangi a n d  B. malayi w h i c h  are  mor -  
pho log ica l ly  i nd i s t i ngu i shab l e .  F u r t h e r  s tud ies  u s ing  
a n t i s e r a  to  B. pahangi a n d  B. malayi a n d  poss ib ly  D. 
immitis l a r v a e  m a y  be  useful .  

Rdsurad. On a d6cel6 des  an t igbnes  ~ la  sur face  des  
l a rves  de Breinlia sergenti p a r  la  r6ac t ion  d ' a d h 6 r e n c e  
i m m u n e .  I ls  n ' o n t  p a s  6t6 d6cel6s sur  les ad u l t e s  n i  su r  
les microf i la i res ,  avec  u n  s6 rum de  l a p i n  an t i - l a rves .  
L ' a n t i s 6 r u m  a r6agi  avec  les l a rves  de  Dirofllaria immitis 
e t  Brugia pahangi, mais  n o n  p a s  avec  les l a rves  de  
Brugia malayi. 
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