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Production of porcine antibodies with high specificity to [8-D-arginine]  deamino-vasopress in  
(dDAVP) 

J. Slaninov~, T. B a r t h  and  F. Fran~kt  

Institute o/ Organic Chemistry and Biochemistry, Czechoslovak Academy o~ Sciences, 166 10 Prague 6 (Czechoslovakia), 
12 April 7977 

Summary. The deve lopmen t  of a specific r ad io immunoassay  for [8-D-arginine] deamino-vasopress in  (dDAVP) is 
descr ibed.  

The p roduc t ion  of ant isera  specific to neurohypophys ia l  
ho rmones  2, 3 enabled  a small  q u a n t i t y  of these hormones  
to be de tec ted  in body  fluids. In  this  repor t ,  the  produc-  
t ion of an t i se rum to [8-D-arginine]vasopressin (DAVP) is 
descr ibed in order  to develop a r ad io immunoassay  for 
d D A V P ;  the  specif ici ty of th is  an t i se rum is s tudied.  
Materials and methods. The following pept ides  were used 
in our s tudy :  [8-L-arginine]vasopressin (AVP), [8-1ysine]- 
vasopress in  (LVP), oxytocin  (OT), [8-L-arginine]deamino- 
vasopress in  (dAVP)4, [8-D-arginine]deamino-vasopress in  
(dDAVP) 5 and [8-D-arginine]vasopressin (DAVp)a,  All 
bu t  A V P  were syn the t i zed  in our  I n s t i t u t e ' s  D e p a r t m e n t  
of Organic Synthesis .  A V P  was isolated f rom na tura l  
mater ia l  according to Prus lk  et  al. v. D A V P  was con- 
j uga t ed  to r abb i t  immunoglobul in  (rlgG) by  the  carbo-  
di imide m e thod  s, 9. The conjuga te  conta in ing  3-4 moles 
D A V P  per  mole r IgG was emulsif ied wi th  A1-Span-Oil 

Cross-reactivity of vasopressin analogues 

Analogue Percent cross-reaction at 50% displacement 

dDAVP 125 
DAVP 100 
AVP 2 
dAVP 5 
LVP 0.1 
OT 0.003 

The values presented mean [the amount of DAVP required to dis- 
place 50% of labelled hormone/amount of analogue required to dis- 
place 50% of labelled hormone] • 100; for DAVP the concentration 
resulting in 50% displacement is 450 pg/ml. 
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Cross-reactivity of vasopressin analogues with the antibody to 
[8-D-arginine] vasopressin. Increasing amounts of different peptides 
are added to the incubation medium containing a constant amount 
of antibody and [nsI]-dDAVP. For details see 'materials and meth- 
ods'. 

a d j u v a n t  l~ 2 pigs were immunized  wi th  this  ant igen 
according to Fran~k and Simek 1~ The labell ing of syn-  
the t i c  d D A V P  was per fo rmed  according to V a n ~ k o v ~  et  
al.9; the  labelled ho rmone  was puri f ied on co lumns  of 
Dowex 1 • 8 and  Sephadex  G-25, its pu r i t y  being checked 
by  paper  e lectrophoresis  n .  The p repa ra t ion  showed 1 
sha rp  peak  on the  e lectrophoresis  and its ca lcula ted  
specific rad ioac t iv i ty  was 1000 Ci/mmole.  The an t i se rum 
t i t re  was de t e rmined  by  incuba t ion  of serial di lut ions of 
the  an t i se rum wi th  labelled ho rmone  (5000-10,000 cpm) 
in 0.1 M Tris-HC1 buffer  p H  7.8 conta in ing  0.2% bovine 
se rum albumin.  
For  the  c ross- reac t iv i ty  studies,  100 F1 of [ n s I ] - d D A V P  
(5000-10,000 cpm), 100 txl of unlabel led ho rmone  (1-107 
pg /ml  of d D A V P,  dAVP,  DAVP,  AVP,  L V P  and OT) and  
400 txl of the  ant ibodies  a t  a di lut ion 1:2000 were incu- 
b a t e d  at  4 ~ for 24 h. For  the  separa t ion  of free and  bound  
hormone ,  d ex t r an  coated  charcoal  was used". Al iquots  of 
s u p e r n a t a n t  were counted.  All these  expe r imen t s  were 
pe r fo rmed  under  such condi t ions  t h a t  the  max ima l  bind-  
ing of labelled ho rmone  to the  an t ibod ies  in the  absence 
of unlabel led ho rmone  was 50 • 3~ i.e. the  bound  to 
free rat io (B/F)0 was 1 • 0.1. The value (B/F)0 was  t aken  
as 100% and all B / F  values ob ta ined  for var ious  concen-  
t r a t ions  of vasopress in  analogues were related to th is  
value. The values (B/F). 100/(B/F)0 were p lo t t ed  agains t  
the  log of the  analogue concen t ra t ion  in the  react ion.  
The concen t ra t ion  of the  analogue resul t ing in 50% in- 
h ib i t ion  of b inding  was de te rmined  graphical ly.  
Results and discussion. Our work  a imed a t  ob ta in ing  anti-  
bodies  to d D A V P.  In  th is  respect ,  the  choice of the  
an t igen  for immuniza t ion  was of crucial  impor tance .  We 
decided to use the  conjugate  of [8-D-arginineJvasopressin 
w i th  r abb i t  immunoglobul in  in the  main  for the  fol- 
lowing reason:  it  followed from our previous  results  on 
the  specif ici ty of porcine an t ibodies  to A V P  9 t h a t  the  
i m m u n o r e a c t i v i t y  of the  deamino analogue was a t  least  
as h igh  as t h a t  of the  amino one. F r o m  2 immunized  pigs 
we ob ta ined  only 1 ant i serum,  because 1 pig died before 
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t h e  end  of t he  expe r imen t .  The  t i t r e  of th i s  a n t i s e r u m  
d e t e r m i n e d  r a d i o i m m u n o e h e m i c a l l y  was 1 : 2000. A radio-  
i m m u n o a s s a y  for d D A V P  was deve loped  wh ich  p e r m i t t e d  
rou t i ne  de t ec t ion  of 30 pg  d D A V P / m l .  
A s t u d y  was m a d e  of t he  capaci t ies  of va r ious  ana logues  
of A V P  to i nh ib i t  t he  b i nd i ng  of [I~bI]-dDAVP to  t he  
an t ibod ies .  The  f igure shows t he  d e p e n d e n c e  of the  b ind -  
ing of label led  h o r m o n e  on  t he  un labe l l ed  pep t ide  con-  
c e n t r a t i o n  on loga r i thmic  scale. The  b i nd i ng  a f f in i ty  of 
each  s u b s t a n c e  to t he  a n t i s e r u m  re la t ive  to  t he  b ind ing  
a f f in i ty  of D A V P  is expressed  as a percen tage ,  i.e. 100 • 
[ the a m o u n t  of D A V P  requ i red  to d isplace  50% of 
labe l led  h o r m o n e / a m o u n t  of ana logue  requ i red  to dis- 
p lace  5 0 % of label led h o r m o n e  ], t he  va lues  be ing  p resen ted  
in t h e  t ab le .  
I t  is e v i d e n t  f rom t he  t ab l e  t h a t  d e a m i n a t i o n  did  n o t  
r educe  t he  a f f in i ty  of t he  ana logue  to t he  an t ibodies .  
On t he  o t h e r  hand ,  i m m u n o r e a c t i v i t y  of t he  n a t u r a l  hor-  
m o n e s  AVP,  L V P  a n d  OT was lower. I t  can  be  seen f rom 

these  d a t a  t h a t  the  s t rong  bas i c i t y  a n d  specific s ter ic  
c o n f o r m a t i o n  of t he  amino  acid in pos i t ion  8 of t he  pep t id ic  
cha in  are i m p o r t a n t  fac tors  in  the  i n t e r a c t i o n  w i t h  t h e  
an t ibodies .  The  specif ic i ty  of porc ine  an t ibod ie s  to  D A V P  
shows the  same r egu la r i t y  as the  specif ic i ty  of porc ine  
an t ibod ie s  to  AVP% W e  m a y  conc lude  t h a t ,  even  t h o u g h  
the  sens i t i v i ty  of the  deve loped  r a d i o i m m u n o a s s a y  for 
d D A V P  is 10-50 t imes  lower t h a n  the  s ens i t i v i t y  of 
r ecen t l y  deve loped  R I A s  for A V P  12-1~, i t  can  be useful  for 
d i s t r ibu t ion ,  b i n d i n g  and  me tabo l i c  s tudies  of the  d D A V P .  
The  an t ibod ies  are specific enough  no t  to  in te r fere  w i t h  
t he  c o n t e n t  of AVP,  AVT a n d  OT in biological  mater ia l .  
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Endocrine s ignif icance of critical periods during insect  development:  Analys is  of l igation 
e x p e r i m e n t s  with  Pieris brassicae last  instar larvae 1 

R. Lafon t ,  B. M a u c h a m p ,  J .-L.  P e n n e t i e r  a n d  M. L. De Reggi  ~ 
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Summary. Ecdysone  h a e m o l y m p h  levels h a v e  been  ana lyzed  in neck-  or t h o r a x - l i g a t e d  Pieris l a rvae  in order  to  exp la in  
t h e  physio logica l  s ignif icance of cr i t ical  periods.  I t  appea red  t h a t  head  cr i t ica l  per iod cor responds  to  an  incomple te  
a c t i v a t i o n  of p ro tho rac i c  glands,  while  t he  t ho rac i c  cr i t ica l  pe r iod  is r e l a t ed  to t he  secre t ion  of a m i n i m a l  a m o u n t  of 
ecdysone  necessa ry  for moul t ing .  D u r i n g  Pieris' l as t  l a rva l  ins tar ,  t he re  is no  ev idence  for a n y  no t iceab le  syn thes i s  of 
ecdysone  in i sola ted abdomens .  

L iga t ion  e x p e r i m e n t s  h a v e  been  widely  used w i th  Lepi-  
d o p t e r a n  larvae,  due  to p a r t i c u l a r l y  f a v o u r a b l e  m o r p h o -  
logical  fea tures .  T h e y  led to the  'c lass ical  scheme '  of 
m o u l t i n g  con t ro l  b y  2 hormones ,  a b r a i n  neu rosec re t ion  
or p ro tho rac i co t rop i c  h o r m o n e  (PTTH)  a n d  a p ro tho rac i c  
g l and  (PG) s tero id  hormone ,  ecdysone.  L iga tu res  def ine  
2 c r i t i ca l  periods,  a head  cr i t ica l  per iod  re l a t ed  to  P G  
a c t i v a t i o n  b y  P T T H ,  and  a p r o t ho r ac i c  cr i t ica l  per iod  
c o r r e s p o n d i n g  to ecdysone  syn thes i s  a n d  re lease  b y  PG.  
Whi le  m a n y  e x p e r i m e n t s  h a v e  conf i rmed  t he  v a l i d i t y  of 
t h i s  scheme,  f i r s t ly  e s t ab l i shed  w i th  Bombyx mori 3, some 
more  r e c e n t  obse rva t i ons  i nv i t e  cau t ion ,  essen t ia l ly  due  to 
t he  p resence  of no t i ceab le  P T T H  a c t i v i t y  in  Bombyx 
a b d o m e n s  4, and  the  poss ib i l i ty  of ecdysone  syn thes i s  ou t -  
side P G  in b o t h  sexes of severa l  insec t  species s-8. More-  
over ,  t he  pos i t ion  of c r i t i ca l  per iods  appea r s  to  v a r y  m u c h  
more  t h a n  expected ,  as for i n s t ance  a cr i t ica l  per iod  m a y  
t a k e  place  in the  foregoing stage% I t  is the re fore  essent ia l  
to  ge t  more  d i rec t  i n f o r m a t i o n  a b o u t  the  s ignif icance of 
c r i t i ca l  periods,  t h a t  is to  d e t e r m i n e  the  a c t u a l  h o r m o n a l  
t i t e r s  in l iga ted  animals .  
Materials and methods. W e  used las t  i n s t a r  l a r v a e  of 
Pieris brassicae, where  ecdysone  levels a n d  cr i t ica l  per iods  
h a d  p rev ious ly  been  d e t e r m i n e d  10,11. In  t he  p r e s en t  work,  
a n i m a l s  careful ly  s t aged  were l iga ted  a t  va r ious  ages 
before  a n d  a f t e r  t he  respec t ive  cr i t ica l  periods,  a n d  t h e i r  
h a e m o l y m p h  col lected a t  r egu la r  i n t e rva l s  a f t e r  l igat ions .  
The  t i m e  of p u p a l  ecdysis,  w h e n  i t  occurred ,  was  also 
recorded.  Due  to the  smal l  n u m b e r  of a n i m a l s  used for  
e ach  h a e m o l y m p h  sample ,  ecdysone  levels were de te r -  
m i n e d  us ing  a r a d i o i m m u n o a s s a y  (RIA) p rocedure  12. 

Results. I. Cephal ic  cr i t ica l  per iod.  The  d i ag ram of f igure 
1A r eminds  t he  m a i n  even t s  wh ich  occur  du r ing  the  las t  
l a r v a l  ins ta r .  The  h e a d  cr i t ica l  pe r iod  t akes  place du r ing  
t he  feeding period.  I t  co r responds  to an ima l s  which  h a v e  
r eached  t he  2/3 of t he i r  m a x i m u m  weigh t  and  coincides 
w i t h  the  end  of Obl igatory  feeding period.  If  t he  l a rvae  are 
l iga ted  a f te r  t he  cr i t ica l  per iod,  a b o u t  50% t h e m  n o r m a l l y  
ecdyse and  t r a n s f o r m  themse lves  in to  headless  pupae .  The  
l a t t e r  can  su rv ive  for severa l  m o n t h s  as long as t h e y  are  
m a i n t a i n e d  in mo i s t  cond i t ions  ( the p u p a l  cut icle  is 
t h i n n e r  t h a n  in controls)  a n d  t h e y  neve r  give a n y  sign 
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