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L. Introduction

Recent attempts by Jaffe et al. [i] to produce
antibodies towards PGA; have resulied in an antise-
rura which cross-reacied significantly with PGE and
PGE,. Levine and co-workers [2] have attempied to
obtaint 2ntibodies to PGE, in, rabbits by immunizing
with PGE ; —bovine serum albumin conjugates, but
obtained antibodies directed mazinly against PGB, .
Gimjlar attempts by Yu and Burke [3} have resulted
in the production of PGE( antisera which cross
reacted to an equal extant or more with the Aand B
prostaglandins, and of PGA, antisera which ¢ross
reacted to a higher extent with PGBy . Zusman =t al.
[4] have attempted to produce antibodies to VGE,
but obtained antisera directed mainly against PGA,
and with cross reactivities towards PGA, (53%) and
PGE, (26%). As a result of these studies [1 -4}, scv-
eral investigators [2, 3] have suggested that it would
ba very difficuit, if not impossibiza, to obtain anti-
bodics direcied specifically againsi the PGE and PGA
prostaglandins.

The first report on the successful production of
iti-FGA, serum which is highly specific for PGA,
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Abbreviztians:
PGE,, prostaglandin Eg ; PGE4, prostaglandin E,; FGA,
prostaglandin A ; PGBy, prastaglandin 8 ; PGF .; pros-
tglandin Fyy; POF 0, prostaglandin Toe.
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was reported by Stylos und Rivewz [5). These avthors
intimunized rabbits with poly L-lysine—PGA, conju-
gate absorbed on PFncumococcus R 36A sirains clls,
and obtained PGA, antiserum which cross reacted
somewhat with PGA, (9.7%), but only very minimal-
ly with PGE | (29%). This repori describes the rela-
tive specificity of this PGA | antiserum towards PGA,
and PGR, . Also included is o discission of the pro-
tein carrier and method of immunization as they af-
fect the specificily of antisera ratsed against PGA,
and against PGE,.

2. Maierials and metheds

Prostaglandin E, was generonsly supplied by Dr.
Yolm E. Pike of the Upjohn Co. and Prostaglandin Ay
wis a gitt of the Onc Compuny, Tokyo, Japan. PGB;
was prepared trom PGE | by heating in 0.5 N KOH
in methazol—water (1:1) at 55—-53° for 30 min. The
rezction mixture was then evaporated to dryvness, dis-
solved in water, acidificd to pH = 3.0 with [ N HCI
and extracted 3 times with 5 m! diethyl ether. The
pooled ether extracts were washed with water to
pH = 6.0-6.5, dried over Nuy80, and evaporated to
dryness. A recent report by Zusman [6] has indi-
cated that the mxcthod of converiing PGE, to PGB by
heatingin 1 Nmethancltic KQH for 25 min at 100° may
yietd products other than PGBy . The purity of the
prepared PGB, was therefore checked speciraphoto-
metrically. The product was iound to possess the
characteristic absorption spectrum of PGB with an
abtorpiion maxintum at 278 nm.
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Fiy. L. Inhibition of [3H]PC.-\.,-anti-PGA1 binding by PGA;
and PGB, . Assay conditions are described in Methods. The
antiserum dilution employed was 1:800 {final dilution in the
assay medium was 1:4000).

PGA, antiserum was obtained from rabbits immu-
nized with poly-L-lysine—PGA, conjugate [51. The
procedure emploved in the radiolmmunacasssy has
been described elsewhere [S).

3. Results and discussion

The PGA, antiseru:n procuced in rabbits immu-
nized with a poly-L-lysine—PGA, conjugate bound
50% of the added [3H]PGA, (2000 cpm, 10 pg) ai 2
difution of 1:800 (final dilution of the antiserum in
the assay medium was !:4G00). The standard curve of
this antiserum with unlabeled PGA, and the cross
reuaction with unlabeled PGB, are shown in fig. 1.
PGAy and PGB, appear to be equally effective in dis-
placing antibody dound {3H)PGA. These results indi-
cate that the antibedics we obtained possess very sim-
ilar binding characteristics towazds PGA, and PGB, .
Support for this tentarive conclusion was abtained
from studies in which [311) "GB, was first added to
the PGA | antiserum, and then displaced by varying
amounts of unlabeled PGA; or PGB, . The resulls of
these experiments are given in fig. 2 and again indi-
cate both PGA | and PGB, to %e approvimately equal
in displacing the antibody-bound [3HIPGB,. It
snould be emphasized that despite the apparent inabil-
ity of the antibodies produced to distinguish between
PGA; and PGB, | they are nevertheless specilic for the
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Fig. 2. Inhibition of [ *H]PGS, -mti-PGA, binding by PGA,
and PGB, . Assay conditions are described in Methods. The

antiserum dilution employed was 1: 400 ({inat dilution in the
assay medium was 1:2000).

cytopentené ring structure, showing only small cross
reactivity with PGE,, PGE,, PGF,,,and PGF | I5].
Twao conclusions ¢an be drawn from these results.
The first is that the affinity of the antibodies tor ini-
tial binding of PGA, is stronger than towards PGB,
since in order to achieve the same extent of binding
(50%) of [3H]prostaglandin, it was necessay to use
a mor¢ concentrated antisevum for PGB, (dilution of
antiserumn [:400} than for FGA, (dilution of antiserum
1:800). The seccnd conclusion is that the abilities of
unlabeled PGA | and PGB, to displace [311]prosta-
glaadin (PGA| oc PGB, ) are very similar. Taken to-
gether, these conclus.ons inaicate to us that the anti-
bodies we obtained were produced in response to the
presence of PGA-containing immunogen only and
are directed against PGA, moieties, but are not cape
ble of distinguishing between the PGA| and PGB,
structures. Previous studier [2, 3, 7] have indicated
that the presence or absence of the hydroxy!l groups
at Cy and €y and the keto group at Cg are the m:jor
factors in producing the specific immunogenic re-
sponse against the particular prostaslandin molecule.
The cyclopentene ring in both PGA and PGB, is
planar althoueh structural differences between these
two prostaglandins do exist {e.g. the arientations of
the Cy and Cy; side chains). These differences appeuar
however to be tou sinall 1o affect significantly the
overall binding affinities of anti-PGA | antibodies
towards PGA , as comparad to PGB, .

The foraation of antrbodies directed against PGA|
follawing .mmunizatior with PGA | -containing
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lie. 5. Inhibition of [3l[]PGE|—:1mi-PGE| binding by PGE |,
PGA, md PGH, . Assay as describied in Methods. The antise-
mum dilution employcd was 1: 12040,

immunogen is in contradistinction to the results of
Iatfeetal. (11, Levine et al. [2] and Yu and Bucke [3].
Levine 1nd co-workers [2] have aitempted to produce
antibodies 1o PGE by immunizing rabbits with PGE | -
poly-L-ysine-succinylated hemocyanin. The antibodics
they cbtamed were howsaver directed mainly against
PGB, with weaker binding of PGA, and negligible
binding of PGE, - To account for these results, they
proposed that PGE| was converted to PGA, during

the carbodiimide conjugation reaction, so that the
conjugate used for immunization coutained PGA,
rather than PGE, - They further propose that prosta-
gandin fvomesase activity | ariginally demonstrated by
jones in cat plasma [8] and more trecently aiso in
plasma of rabbii, dog and rat [9, 10} catalyzes the in
rire conversion of protein-hound PG A, to PGB,
vielding an immunogen containing PGB; moicties.
Support for this suggested mechanisim was reported

by Yu and Burke {3} who obtained PGE, antiserum
which cross reacted to an equal or more extent with
PGA) and PGB, . They also obtained PGA| antiserum
which cross reacted to a higher extent with PGB, .

The data presented here, whiie net excluding the pos-
ghility that such a mechanism is operative, indicates
that the method of immunization as reported by

Stylos and Riveez [S] in which the poly-1-lysine- -

PGA | Conjugate was absorbed to the Prneumococcus
<elly, prevenled a possible conversion of PGA| to

PGB, . In addition ir was recently possible to obtain
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a PGE | antiserum with high specificity towards PGET.
Since both Levine et al. [2] and Yu und Burke [3]
hieve suggested that production of antibodies against

L type prostaglandins without cunsideruble cross—reac-
tivity with the A and B prostaglindins would be very
difficult if not impossible, we were interested in deter-
nhning the cross reactivities of the PGE | antiserum
against PGA and PGB, . these results are given in

fig. 3, and indicate that neitier PGA | nor PGB,

could displace 30% of the [3H]PGE1 initially bound.
Accurate evaluation of the cross reactivities of these
prostaglindins were therefore not possible ; the cross
reactivitics are however less than 1%, Of special signif-
icance is the fact that the hinding affinitics of PGA,
and PGB towards the PGE; antibodics, hownver
smail, are nevertheless very stimilar. These resulrs are
in agreement with those obtained esarlier (fig. | and 2)
with regard to the relative binding affinities of PGA,
and PGB towards PGA | antiserum.

A radiolmmunoassay for prostagtandins provides s
simple technigie for the quantiiative determination of
these compounds in bivlogical fluids and tissues. An
absalute necessity for the development of a specific
radioimmunoassay is the production of aniibodies
capable of distinguishing between the various strucius-
ally related prostaglandins. Stylos and Riveiz [5]. by
chioosing a suitable protein conjugate in combination
with a second carncr (Pneumococcus cetls) were able
to prevent the possible conversion of PGA, to PGB,
and thus obtain & PGA | antiserum directed wmainly
apainst PGA . Furthiermore, the data presented here
on the cross reactivities ot the PGE, antizerum with
PGA, and PGB, (fig. 3} indicates that the chemical
conversion of PGE, to PGA, and the vizymalic con-
version of FGA, 10 PGB as suggested by Eevine et al.
2] and Yu and Bucke [3], was biocked. It therelore
appears that the tyoe of protein carrier used for con-
jugation and the mzthod of immunization are the
miajor determinants which affect the resuelting speci-
ficities ot the antibodies produced, and that by prop-
er sclection of these detenninants, it is possibie 1o ob-
tain specific antihodies against prostaglandins E or
prostaglandin A compounds.

* The PGE; antiscrum was prepared st the Worcester
Founduation. Manuseript dealing with the method of prepara.
rion and detailed immunalogical specificity is in prepara-
tiorn.
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