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t r a n s l a t e d  in to  c o n c e n t r a t i o n  of hemagg lu t i n in s  on  the  
s t a n d a r d  curve .  

The  a g g l u t i n a t i o n - s e d i m e n t a t i o n  curves  n o t  only  v a r y  
in s lope as a f u n c t i o n  of t h e  c o n c e n t r a t i o n  of hemagglu-  
t in ins ;  t h e  p o i n t  a t  w h i c h  t he  cu rve  s t a r t s  to  rise depends  
also on  t h e  c o n c e n t r a t i o n  of t h e  agg lu t i na t i ng  virus,  t he  
more  d i lu te  i t  is t he  l a t e r  t he  po in t  a t  which  the  cu rve  
s t a r t s  to  rise (Table) .  

T h e  h e m a g g l u t i n i n s  of 6 d i f fe rent  v i ruses  were esti- 
m a t e d  b y  t h i s  m e t h o d :  Newcas t le  disease v i rus  (NDV), 
in f luenza  A, encepha lomye loca rd i t i s  (EMC), Semliki  

Fores t  v i rus  (SFV),  adenov i rus  3 a n d  polyoma.  T h e  
m e t h o d  was  found  to  be sa t i s fac to ry  for all  t h e  v i ruses  
t e s t ed  excep t  p o l y o m a  vi rus .  Chick e r y t h r o c y t e s  were 
employed  in t h e  t e s t  for N D V  a n d  inf luenza,  sheep 
e ry t h ro cy t e s  for  EMC, duck  e r y t h r o c y t e s  for SFV, a n d  
rhesus  e r y t h r o c y t e s  for a d e n o v i r u s  3. 

H e m a g g l u t i n a t i o n  i nh ib i t i ng  an t ibod ie s  m a y  also be  
t i t r a t e d  w i t h  the  he lp  of t h e  f ragi l igraph,  b y  d e t e r m i n i n g  
t h e  a n t i b o d y  d i lu t ion  wh ich  decreases  t h e  slope of t h e  
a g g l u t i n a t i o n - s e d i m e n t a t i o n  c u r v e  of a con t ro l  v i rus  to  
p r e d e t e r m i n e d  value.  

Relationship between the form of the agglutination sedimentation 
curves and NDV concentration 

Virus concentration Time at which curve Slope 
HA units starts to rise% rain 

27 13 1.0 
55 4 2.0 

110 3 4.8 
220 1.8 8.8 

Time elapsed (in minutes) between mixing of virus and red cells and 
the point at which the curve starts to rise. 

Rtsumd. Une  m4 t h o d e  es t  d4cri te  pou r  la mesure  des 
h6magglu t in ines  virales e t  des an t i eo rps  i nh ib i t eu r s  des 
h6magglu t in ines  au m o y e n  d ' u n  sys t~me photo61ectr ique 
e t  en reg i s t reur  a u t o m a t i q u e -  le f ragi l igraphe.  U n e  sus-  
pens ion des 6 ry th rocy te s  e t  du  v i rus  es t  i n t r o d u i t e  d a n s  
la mie rocuve t t e  du  Iragi l igraphe.  L ' a g g l u t i n a t i o n  e t  la 
s6d imen ta t ion  des 6 ry th rocy tes  c a u s e n t  l ' a u g m e n t a t i o n  
de la t r ansmiss ion  de la lumi6re A t r a v e r s  la suspension,  
Le t emps  j u s q u ' a u  d 6 b u t  de l ' inf lexion de la courbe  e t  
son angle p e r m e t t e n t  d '6va lue r  la concen t r a t i on  du virus.  
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The Agar Gel-Diffusion Technique as a Method 
of Differentiating Mosquito Larvae 

The  gel -d i f fus ion  t e c h n i q u e  h a s  been  prev ious ly  used b y  
us for t h e  an t i gen i c  ana lys i s  of mosqu i to  eggs (ZAMAN and  
CHELLAPPAH 1). Th i s  is a r e p o r t  of the  an t igen ic  analys is  
of mosqu i toes  us ing  4 th  i n s t a r  larvae.  The  th ree  Culicines 
reared  in ou r  l abo ra to ry ,  Culex pipiens /atigans, Aedes 
aegypti a n d  Armigeres subalbatus h a v e  been  inves t iga ted .  

T h e  a n t i g e n s  were  a sa l ine  e x t r a c t  of 4 th  i n s t a r  larvae.  
A p p r o x i m a t e l y  100 l a rvae  were m a c e r a t e d  in I ml  isotonic 
saline in  a glass t i ssue  gr inder .  D u r i n g  the  m a c e r a t i o n  the  
gr inder  was  k e p t  i m m e r s e d  in a n  i ce -ba th .  The  suspens ion 
was t h e n  lef t  o v e r n i g h t  a t  5 ° C w i t h  a magne t i c  st irrer .  
N e x t  m o r n i n g ,  i t  was  c leared  b y  cen t r i fuga t ion  a n d  s t and -  
a rd ized  to  c o n t a i n  a p p r o x i m a t e l y  3 m g  of p ro te ins /ml .  

The  r a b b i t s  were  i m m u n i z e d  w i t h  4 th  i n s t a r  Culex an t i -  
gen  in j ec t ed  s u b c u t a n e o u s l y  a long w i th  F r e u n d ' s  ad ju-  
v a n t  (Difco) a t  week ly  in te rva l s .  E a c h  r a b b i t  received 
a p p r o x i m a t e l y  a t o t a l  of 2000-3000 l a rvae  in 8-10 doses. 
The  r a b b i t s  were he ld  one week  a f t e r  t he  las t  in jec t ion  
a n d  t h e  s e r u m  col lected.  The  gel-diffusion p la tes  were 
m a d e  w i t h  I o n  a g a r  No. 2 (Oxoid).  T h e  c o n c e n t r a t i o n  of 
aga r  was  1 %  in  dis t i l led  water .  To t h i s  0 .01% Na  mer-  
th io la t e  was  a d d e d  as a bac t e r i o s t a t i c  agent .  The  reac t ion  
was a l lowed to  t a k e  place  a t  r oom t e m p e r a t u r e  in a mois t  
chamber .  T h e  a n t i g e n s  a n d  t he  sera  were used undi lu ted .  
The  l ines were  p h o t o g r a p h e d  a f t e r  7-10 days.  

T h e  F i g u r e  shows  t h e  r eac t i on  o b t a i n e d  w i t h  Culex 
a n t i s e r u m  w h e n  used  a g a i n s t  Culex, Armigeres and Aedes 
ant igens .  ~Nith t h e  homologous  s y s t e m  a single d i s t inc t  
l ine was seen n e a r  t he  a n t i g e n  welt. No cor responding  l ine 
was o b s e r v e d  w i t h  Aedes a n d  Armigeres ant igens .  The  line 

C, Central well = Culex antiserum. C, Outside wells = Culex antigen. 
ag = Aedes antigen, ar = Armigeres antigen. 
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was fol lowed b y  a g roup  of a t  leas t  5 more  lines. All these  
l ines  were  more  d i s t i n c t  in  t h e  homologous  sys tem.  H o w -  
ever ,  a n u m b e r  of t he se  l ines  showed  a r e a c t i o n  of i d e n t i t y  
w i t h  t h e  he t e ro logous  an t igens .  

P r e v i o u s l y  i t  was  s h o w n  (ZAMAN a n d  CHELLAPPAH 1) 
t h a t  t h e  a n t i g e n s  from eggs of Culex could  be  eas i ly  dis-  
t i n g u i s h e d  f rom those  of Aedes a n d  drmigeres, us ing  t h e  
gel-diffusion t echn ique .  I n  t h i s  s t u d y  us ing  t he  4 t h  i n s t a r  
l a rvae  of t he  same  gene ra  a m u c h  more  c o m p l e x  p i c tu re  
is ob t a ined .  A l t h o u g h  i t  was  possible  to  d i s t i ngu i sh  Culex 
l a rvae  f rom Armigeres a n d  Aedes, t he re  was  a g r ea t  deal  
of c ross- reac t ion .  I n  t h e  case of la rvae ,  un l ike  t he  eggs, 
some of t h e  c ross - reac t ion  could  be  due  to  gu t  c o n t e n t s  
a n d  o t h e r  e x t r a n e o u s  an t igens .  I t  is, the re fore ,  sugges ted  
t h a t  for c o m p a r a t i v e  s tud ies  c learer  a n d  more  re l iable  

r e su l t s  are l ikely to  be  o b t a i n e d  w i t h  egg an t i gens  as 
c o m p a r e d  to  l a rvae .  

ZusammenJassung. Mit  de r  Ge l -Di f fus ions t echn ik  lassen 
s ich die L a r v e n  y o n  Culex pipiens [atigans, Aedes aegypti 
und Armigeres subalbatus un t e r s che iden .  \Vegen  te i lweise  
g e m e i n s a m e n  A n t i g e n e n  yon  drmigeres subalbatus u n d  
d odes aegypti i s t  e ine Di f fe renz ie rung  d ieser  v e r s c h i e d e n e n  
Species bei  V e r w e n d u n g  v o n  L a r v e n  weniger  e i n d e u t i g  
als bei  V e r w e n d u n g  v o n  Eie rn .  

V. ZAMA~ a n d  W. T. CHELLAPPAH 
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S T U D t O R U M  P R O G R E S S U S  

T h e  I s o l a t i o n  and B i o s y n t h e s i s  of  H i g h l y  P o l a r  
S t e r o i d s  F o u n d  in P l a c e n t a l  T i s s u e  

I n  1960 i t  was  d e m o n s t r a t e d  b y  ULSTRObl e t a l .  ~ t h a t  
C-6 o x y g e n a t e d  s te ro ids  were  p r e s e n t  in n e o n a t a l  ur ine ,  
whi le  FRANZ e t a l .  2 p r o d u c e d  ev idence  t h a t  d u r i n g  preg-  
n a n c y  t h e  u r i n a r y  c o n c e n t r a t i o n s  of t he  po la r  s t e ro id  6{/- 
h y d r o x y c o r t i s o l  is e l e v a t e d  a b o v e  t he  n o r m a l  n o n -  
p r e g n a n t  s ta te .  

R e c e n t  work  in th i s  d e p a r t m e n t  ( D i x o n  a n d  PENNING- 
• ON 3) h a s  iden t i f i ed  t h e  p resence  of t h e  2 0 a - h y d r o x y  
d e r i v a t i v e  of 6 f l -hydroxycor t i so l  ( C o m p o u n d  4c),  t h e  20fl- 
h y d r o x y  d e r i v a t i v e  of 6f l -hydroxycor t i so l  ( C o m p o u n d  4 d) 
a n d  t h e  20f l -hydroxy d e r i v a t i v e  of 6 f l -hydroxycor t i sone  
( C o m p o u n d  3) in  la te  p r e g n a n c y  ur ine .  A f u r t h e r  po la r  
s t e ro id  ( C o m p o u n d  4b)  was also recognized,  b u t  so f a r  ha s  
n o t  b e e n  conc lus ive ly  ident i f ied .  

T h e  source  of h i g h l y  po la r  s te ro ids  iden t i f i ed  in preg-  
n a n c y  ur ine  is u n c e r t a i n  a n d  i t  was  the re fo re  of i n t e r e s t  
to  i n v e s t i g a t e  to  w h a t  e x t e n t  t h e  p l a c e n t a  m i g h t  poss ib ly  
c o n t r i b u t e  to  t h e i r  p r o d u c t i o n  or a l t e r n a t i v e l y  p r o v i d e  a 
m e a n s  of c o n c e n t r a t i n g  a n d  s to r ing  some of t h e m .  

Materials and methods. Tissue :  H u m a n  p l a c e n t a s  were 
o b t a i n e d  i m m e d i a t e l y  fol lowing n o r m a l  fu l l - t e rm spon-  
t a n e o u s  del ivery .  These  were  f rozen t o  - - 1 4 ° C  in  p las t i c  
bags  a n d  m a i n t a i n e d  a t  th i s  t e m p e r a t u r e  u n t i l  e x t r a c t i o n  
was  ca r r i ed  out .  

E x t r a c t i o n  of po la r  s t e ro ids :  2.5 kg  of p l a c e n t a l  t i ssue  
was  cu t  u p  i n to  sma l t  pieces in  t h e  f rozen  s t a t e  a n d  
m i n c e d  b y  m e a n s  of a m e c h a n i c a l  m e a t  g r i n d e r  ( 'Ken-  
wood ' ,  Sur rey ,  E n g l a n d ) ,  T h e  mince  was  e x t r a c t e d  w i t h  
2 1 of f resh ly  redis t i l led  e t h y l  a c e t a t e  for  4 h a t  40°C. T h e  
e t h y l  a c e t a t e  e x t r a c t  was  d e c a n t e d  off a n d  f i l tered 
t h r o u g h  m u s l i n  in  o rder  to  r e m o v e  large m e a t  par t ic les .  
A f u r t h e r  i 1 of e t h y l  a c e t a t e  was  t h e n  a d d e d  to  t he  
p l a c e n t a l  r es idue  a n d  e x t r a c t i o n  c o n t i n u e d  for a f u r t h e r  
2 h a t  40°C. 

The  c o m b i n e d  e t h y l  a c e t a t e  ex t r ac t s ,  w h i c h  were n o w  
b r i g h t  ye l low in  co lour  were  e v a p o r a t e d  u n d e r  v a c u u m  
a t  37°C to  a f inal  v o l u m e  of 200 ml.  400 ml  of n - h e p t a n e  
were  a d d e d  to  t he  e t h y l  a c e t a t e  e x t r a c t  a n d  t h e  so lu t ion  
e x t r a c t e d  w i t h  200 mt  of d is t i l led  w a t e r  o n  t h r e e  occa-  
sions.  I n  t h i s  p rocess  m u c h  of t h e  c o n ± a m i n a t i n g  non -  
po l a r  m a t e r i a l  is le f t  in  t h e  o rgan ic  p h a s e  a n d  t h e  h i g h l y  
po la r  eor t i cos te ro ids  pass  a l m o s t  q u a n t i t a t i v e l y  h~to t h e  
aqueous  p h a s e  (FRANZ, KATZ, a n d  JAILER4). To t h e  

aqueous  e x t r a c t  was  a d d e d  20% (w/v) a n h y d r o u s  s o d i u m  
s u l p h a t e  a n d  the  so lu t ion  was  e x t r a c t e d  w i t h  300 ml  of  
e thy l  a c e t a t e  on  two  occasions.  The  e t h y l  a c e t a t e  was  
w a s h e d  w i t h  two  50 m l  p o r t i o n s  of a so lu t ion  of 10% 
(w/v) s o d i u m  c a r b o n a t e  a n d  20% (w/v) a n h y d r o u s  sod ium 
s u l p h a t e  in  water .  (Sod ium c a r b o n a t e  was  used  in prefer -  
ence  to  s o d i u m  h y d r o x i d e  for wash ing ,  s ince on ly  v e r y  
low yields  of po l a r  s te ro ids  were expec t ed  f rom t h e  
p l a c e n t a l  e x t r a c t  a n d  V~:NNINa ~ h a d  p r e s e n t e d  ev idence  
t h a t  t he re  c an  be  d e s t r u c t i o n  of sma l l  a m o u n t s  of a d r e n a l  
s t e ro ids  b y  alkali .)  T h e  w a s h e d  e x t r a c t  was  dr ied  ove r  an-  
h y d r o u s  s o d i u m  s u l p h a t e  a n d  e v a p o r a t e d  d o w n  u n d e r  
v a c u u m  a t  37°C. The  res idue  was  t r a n s f e r r e d  to  a t e s t  
t u b e  w i t h  smal l  vo lumes  of c h l o r o f o r m : m e t h a n o l  (1: 1) 
a n d  f ina l ly  w i t h  p u r e  m e t h a n o l .  T h e  s o l v e n t  was  t h e n  
e v a p o r a t e d  off u n d e r  a s t r e a m  of n i t r o g e n  a t  37°C. 

The  res idue  d i s so lved  in ch lo ro fo rm:  m e t h a n o l  (1 : 1}, was  
t r a n s f e r r e d  to  "Wha tman  3 m m  p a p e r  as a t h i n  b a n d  8 cm 
wide.  Af te r  equ i l i b r a t i on  for  3 h in  b e n z e n e : m e t h a n o l :  
w a t e r  2 : 1 : 1 b y  vol  ( B u s h  6) t h e  c h r o m a t o g r a m  was devel-  
oped  for 5 ~/2 h. On  e x a m i n a t i o n  u n d e r  U V - l i g h t  a t  254 m/~, 
four  U V  a b s o r b i n g  zones were  obse rved ;  t he  m o s t  i n t ense  
of these  zones was  a t  t h e  origin.  A 2 m m  s t r ip  f rom t h e  
or igin to t he  so lven t  f ron t  was  cu t  o u t  f rom the  cen t r e  of 
t h e  8 cm s t r i p  a n d  d i p p e d  t h r o u g h  a 2 : 1 so lu t ion  of 10% 
aqueous  sod ium h y d r o x i d e  in  50% m e t h a n o l  a n d  0 .025% 
b lue  t e t r a z o l i u m  in  e t h y l  a lcohol  (DIXON 7). Af t e r  h e a t i n g  
a t  60°C for  10 rain,  four  yel low f luoresc ing  zones  were  
obse rved  u n d e r  U V - l i g h t  a t  365 m/~, e ach  c o r r e s p o n d i n g  
to  a n  a rea  w h i c h  h a d  s h o w n  U V  abso rp t i on .  Since i t  was  
on ly  of i n t e r e s t  to  i n v e s t i g a t e  t h e  m o s t  po la r  area ,  t he  
zone of t he  or ig in  was s u b j e c t e d  to f u r t h e r  i nves t iga t ion .  
No f u r t h e r  i den t i f i c a t i on  p rocedures  were  ca r r ied  o u t  on  
t h e  o t h e r  t h r e e  zones. A n  a rea  e x t e n d i n g  2 c m  e a c h  side 
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