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l. In t roduct ion  

Recent a t t e m p t s  b y  Ja f f e  e t  al. [ |  I to  p roduce  
antibodies t o w a r d s  PGA I have resul ted  in an ant ise-  
,-ur.:t wh/ch cross- rcac led  s ignif icant ly  wi th  P G E  ! and  
PGE 2. Levine and  co-workers  [2] have  a t t e m p t e d  to 
obtain an t ibod ies  to  PGE t in; rabbi t s  b y  immun iz ing  
with PGE t - b o v i n e  s e rum a l bum i n  conjugates ,  bu t  
0brained an t ibod ies  d i rec ted  m a i n l y  against  PGB 1 . 
Smlitar a t t e m p t s  by  Yu and Burke [3} have resul ted 
in the p roduc t i on  o f  PGE t ant isera  which  cross  
:eacted to  an equa l  e x t e n t  o r  more  wi th  the  A and B 

pr0staglandins, and  o f  P G A  1 antis~ra which  cross  
reacted to  a higher  e x t e n t  w,~tix PGB t .  Z u s m a n  et  al. 
[4] have a t t e m p t e d  t o p r o d u c e  an t ibod ies  to  FGE 2 
but obta ined  ant i sera  d i rec ted  ma in ly  against  PGA 2 
and with cross  react ivi t ies  t owards  P( ;A 1 (53%) and  
PGE 2 ( 2 6 ~ ) .  As a result  o f  t h e ~  s tudies  [ 1 - 4 ~ ,  sev- 
eral irxvestigatots [2,  3] have suggested tha t  it would  
be very d i f f icul t ,  i f  n o t  imposs ib le ,  to  ob ta in  an*A- 
bodies d i rec ted  specif ical ly against  the PGE and FGA 
pr0staglandins. 

The first r epo r t  on  the  successful  p r o d u c t i o n  o f  
ami-PGA 1 s e rum which  is highly specif ic  for  ..i~A l 
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Abbrc~,farions: 
PGE 1 • prosta~landin E ! ; PG E 2 , prostaglandin F 2; PGA I 
prostaglandin A l ; PGB!, prostaglandin Bt ; PGF tc~; pros- 
tagtandin Vt~; PGFs~,, pmstaglandin Vs0t. 

was r epor t ed  by  Sty les  and Rivetz [5 ] .  These au thor s  
immunized  rabbi ts  wi th  poly  L: lys ine- -PGA 1 conju-  
gate absorbed  on Pneumococcus  R 36A strains cells, 
and ob t a ined  PGA 1 ant iserum which  cross reacted 
somewha t  with PGA 2 (9.7%),  but  on ly  very min imal -  
iy wi th  PGE t (2.9%).  Yhis re por~ describes the rela- 
tive specif ici ty o f  this PGAI  an t i se rum towards  PGA t 
and PGB I . Also included is a disct:ssion o f  the pro= 
rein carrier  and  m e t h o d  o f  immuniza t ion  as t hey  af- 
feet the st~ccificity o f  an tisera raised against  PGA I 
and against PGE i . 

2. Materials and  me thods  

Prestaglandin E 1 was generous ly  suppl ied by  Dr. 
John  E. Pike o f  the Upjohn Co. and  Prostaglandin A l 
was a gift o f  the O n e  C o m p a n y ,  T o k y o ,  Japan .  PGB! 
was prcpaced f rom PGE t by  heat ing in 0.5 N K O H  
in m e t h a n o l - w a t e r  (1 : I ) a t  5 5 - 5 8  ° for  30  rain.  The 
reaction mix tu re  was then evapora t ed  to dryness ,  dis- 
solved in water ,  acidified to p H  = 3.O with  I N HCI 
and ex t r ac t ed  3 t imes wi th  5 m! d ie thyl  e ther .  The 
pooled e the r  ex t rac t s  were washed with  wa te r  to 
pH = 6 . 0 - 6 . 5 ,  d, ied over  Na2SO 4 and evapora ted  to 
dryness.  A recent  repor t  by  Zusman  [6] has indi- 
ca ted  that  tile me thod  o f c o n v e r l m g  PGE 1 to FGB i by  
heat ing in 1 N methanol ' :c KOH for  2 - 5  rain at l O0 ° ntay 
yield p roduc t s  o ther  than PGB I . I1~.e pur i ty  o f  the 

prepared  PGB t was therefore  checked spec~rophoto-  
metr ical ly.  The p roduc t  was found to possess the 
character is t ic  absorp t ion  spec t rum o f  PGB I wi~h an 
absorp t ion  tnaximuln at 278 n m .  
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r _ - ~  ,-~-. I- l~ t ib i t [on  o f  [3HIPGA~-anti-PGA~ btndivg by PGA t 
and PG, B~. Assay condi t ions  are descr ibed in Methods .  The 
an',isernm di la t ion e m p l o y e d  was 1:800 (final di lut ion in the 
assay medium was 1:40130). 

PGA l antiserum was obta ined  f rom rabbits immu- 
nized with po ly -Lqys ine -PGA l conjugate [ 5 ] .  The 
procedure employed  in the rad,~oimmunoassay has 
been described elsewhere [5 ] .  

3. Results and discussion 

The PGA 1 antiseru~.n produced in rabbits immu- 
nized with a po ly-L- lys ine-PGA 1 conjugate bound  
50,~ o f  the added [3H]PGA 1 (2000 cpm, 10 pg )a t  a 
dilution o f  1:800 (final dilution o f  the ant iserum in 
the assay medium was I _'4000). The standard curve o f  
this ant,:serum with unlabeled PGA, and the cross 
reaction with unlabeled PGB t are shown in fig. 1. 
PGA l and PGB 1 appear to be equally effective in dis- 
placing ant ibody bound I3H]PGA. These results indi- 
cate that the antibod,.'e.~ we obtained possess very sim- 
ilar binding characleristit 's towards PGA: and PGB 1. 
Support  t'or this tentat ive conclusion wa, obta ined  
from studies in which [3tlI '*GBI was first added to 
the PGA 1 antiserum. :rod then displaced by varying 

amounts  o f  unlabeled PGA 1 or PGB 1 . The results o f  
these exper iments  are given in fig. 2 and again indi- 
cate bo th  PGA I and PGB 1 to be a.pprt;y':nmte.Iy equal 
in displacing the an t ibody-bound  [311]PGBI. it 
should be emphasized that despite the apparent  inabil- 
ity o f  the antibodies produced to distinguish between 
PGA 1 and PGBI,  they are nevertheless specific for  the 
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Fig. 2. lnlhibition o f  [ 3[-[]PGI$ I -an t i -pGAt  b inding  by l~3A 
and PGB ! . Assay cond i t i ons  ate  descr ibed  in Methods .  "I'he 
ant iserum di lu t ion e m p l o y e d  was ! :400 (final di lut ion in the 
assay med ium was 1:2000).  

cy topen tene  ring s t ructure ,  showing only  small cross 
r eac t i~ ty  with PGE l , P ~ E 2 ,  P~F2~  , and PG[ZIa [51 . 
Two conclusions can_ be drawn f rom these results. 
The  first is that  the aff ini ty  o f  tile ant ibodies  for  ini- 
tial binding o f  PGA ! is s t ronger  than  towards  PG[I I 
since in order  to  achieve the  same ex t en t  o f  binding 
(50%) o f  [3H]prostaglandin,  it  was necessa;)" to use 
a more concen t ra t ed  ant ise ium for  PGB I (di lut ion of 
ant iserum 1:400)  than for I GA 1 (di lut ion o f  antiserum 
! :800).  The second cc.nctusion is that  the abilities of  
unlabeled FGA 1 and I~GB I to  displace [311]prosta- 
glandin (PGA I o~ P G B I )  are very similar. Taken to- 
gether ,  these cor.clus,ons in6icate to  us lha t  the anti- 
bodies we o b t a i , e d  were p roduced  in response to  the 
presence o f  PGA l-C°ntaining immunogen  on ly  and 
are di rected against PGA 1 moieties,  bu t  are not  capa- 
ble o f  distinguishing between the PGAj and I ~ B  1 
structures.  Previous studie:: [2, 3, 7] have indicated 
that  the presence or absent  e o f  the h y d r o x y l  groups 
at C 9 and C ! 1 arid the ke to  group al C 9 are the m:-j0r 
factors in producing the specific immunogenic  re- 
sponse against the par: icular  prostaglandin molecule. 
The cyc lopen tene  ring in bo th  PGA l and PGB I is 
planar a l though structural  differences be tween  these 
two prostaglandins d o  exist  (e.g. the or ienta t ions  of  

the C 8 and CI2 side drains) .  These dif ferences  appear 
howe~er to  be to~) small to affect  significantly the 
overall binding nff'mities o f  ant i-PGA t ant ibodies 
towards PGA 1 as compared  to  F-GB I . 

The for,~,mtion o f  anti,bodies d i rec ted  against PGA 1 
foliowiog ,mmuniza t ion  with PGA l-conta ining 
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Fig. 3. I n h i b i t i o n  o f  [ 3 1 [ ] g G E t - a n t i - P G E t  b i n d i n g  by  P G E  1 , 
PGA! and  P G B  t . Assay  as  d e s c r i b e d  in MeOtods .  T h e  ant ise-  
;am d i lu t ion  e m p l o y e d  w n s  l :  1200 .  

immunogen is in con t rad i s t inc t ion  to the results o f  
Jafl~ et al. [11, Levine e t  ai. 121 and Yu and Burke [31. 
levine and co-workers  [2] have a t t e m p t e d  to  prodt tce  
antibodies to  PGE I by  immuniz ing  rabbi ts  wi th  PGE l- 
p01y-L-iysine-succinylated h e m o c y a n i n .  The  ant ibodies  
they ob ta ined  were however  d i rec ted  mainly against 
PGB t wi th  weaker  binding o f  PGA I and  negligible 
binding o f  PGE 1 _ To  accoun t  for  these results,  they  
proposed that  PGE I was conve r t ed  to  PGA 1 d in ing  
the earbodiimide conjuga t ion  reac t ion ,  so that  the 
conjugate used for  immuniza t ion  con ta ined  FGA ! 
rather than PGE l_ They  fur ther  p ropose  that  prosta- 
glandin isomerase act ivi ty:  originally demons t r a t ed  by  
Jones in cat  plasma [81 and more  recent ly  also in 
plasma o f  rabbif ,  dog and rat [9,  IO[ cata lyzes  the m 
vh,o conversion o f  p ro t e in -bound  PGA I to PGB ! 
yielding an immunogen  con ta in ing  PGB t moieties.  
Support for  this suggested mechan ism was r epor t ed  
by Yu and Bttrke [3] who  ob ta ined  PGE I ant i serum 
which cross reac ted  to  an equal  or  more  e x t e n t  with 
PGA 1 and PGB t .  T h e y  also o b t a i n e d  PGA 1 antiserunl  
~itich cross reac ted  to  a higher  e x t e n t  wi th  PGB t . 
The data p resen ted  here ,  while n o t  exc luding  the pos- 
sibility that such a mechan ism is opera t ive ,  indicates 
tha~ tt~e n~ethod o f  imnlun iza t ion  as r epor t ed  by  
Stytos and Rivetz [5l  in which the poly-.l_-lysine- 
PGA I conjugate was absorbed  to the Pneumococcus  
cells, prevented a possible convers ion o f  FGA l to 
PGB 1 . In addi t ion  it was recent ly  possible to obta in  

a PGE 1 ant iserum with high specifici ty towards PGE~.  
Since bo th  Levine et al. [2~ and Yu and Burke [3J 
have suggested that  p roduc t ion  o f  ant ibodies  against 
E type  prostaglandins w i thou t  considerable cr~ss-reac- 
tivity with tile A and B prostaghmdins would be very 
diff icult  i f  r,.ot impossible, we were interested in deter-  
mining the cross reactivities o f  the PGE t ant iserum 
against PGA 1 and PGB 1 . l lmse  results are given in 
fig. 3, and indicate that  nei ther  PGA 1 nor  P(.;B 1 
could displace 50% o f  tire [3H J PG E 1 initially bound .  
Accurate evaluation o f  the cross reactivittes o f  these 
pro,~a~andins  were therefore  not  possible ; the cross 
reactivities are however  less than !%. O f  special signif- 
i~.~ancc is the fact that the binding affinit ies o f P G A  l 
and PGB I towards the PGE [ ant ibodies ,  how,±ver 
small, are nevertheless very similar. These results are 
in agreement  with those obta ined  earlier (fig. 1 and 2) 
with regard to the relative binding afl init ies o f  PGA ! 
and PGB I towards PGA I anti.~erum. 

A radioimmunoassay for prostaglandins provides a 
simple technique for the quanti ta l ive detern;_i~]ation o f  
these compounds  in biological fluids and tissues. An 
absolute necessity for the deve lopment  o f  a specific 
radioimmunoassay is the produc t ion  o f  ant ibodies  
capable o f  distinguishing between the various s t ructur-  
ally related prostaglandins.  Styles  and Rivetz 15 J,  by  
choosing a suitable protein conjugate in combina t ion  
with a ~ c o n d  carrier (Pneumococcus  cel l~)were able 
to prevent  the possible conversion o f  PGA 1 ~o PGB I 
and thus olGtain a P G A  I ant iserum direc ted  mainl3 
against PGA l . Fur t t te rmore ,  the data pre~ented here 
on the cross reactivities o f  the PGE ! anti~erum with 
PGA t and PGB t (fig. 3) indicates tha~ the chemical  
conversion o f  PGE~ to PGA t at~d the ~ . z y m a t i c  con- 
version o f  PGA 1 to PGB 1 as suggested by Levine et  al. 
[21 and Yn and Burke [3 ] ,  was b locked.  It t t lercfere 
appears that the type o f  protein carrier used for con- 
jugation and the me thod  o f  immtmigat ion are the 
major de terminants  which affect  the resulting speei- 
ficities o f  the antibodies p roduced ,  and that  by prop-  
er selection o f  the.~ determinants ,  it is possible to ob- 
tain specific antibodies against prostaglandins E or  

prostaglandin A compounds .  

* The PGEt  autis~rum was prepared  at the  Worces ter  
F ,muda t ion .  Manuscript  dealing wi th  the m e t h o d  o f  prepara. 
t ion and dciai led immunologic' ,d specif ic i ty  is in prepztra- 

t ion. 
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