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3, 5, 20, t r i aee ta te :  C26H~40 s (MS), pa r en t  ion; m/e 474, 
UV (MeOH) Z ..... : 212, 290, e = 16300, 220, IR(CH2C12): 
1740, 1705, 1640 cm ~. These values  are in accordance 
wi th  the  values of ingenol  t r i ace ta te  repor ted  elsewhere s. 
The f a t t y  acid a t t a c h e d  to  ingenol was found  to  be pal-  
mit ic  acid by  GLC 9. 

F rac t ion  ES-2  (0.42, 19.09~ IDs0: > 200 /~g/ear) 
f rom its UV da ta ;  [UV (MeOH) Amax: 212 and  290, 
e = 12480, 280], appears  to be ano ther  C-20 ingenol 
mono-es ter .  The presence  of the  ingenoI was es tabl ished 
as usual  s and  f a t t y  acid was  ident i f ied as capric acid by  
GLC 9. 

As compared  wi th  the  a c e t o n e  ex t r ac t  of E. ingens 
latex,  E. serrata l a tex  exhib i t s  near ly  half  t he  i r r i t an t  and 
sl ight ly less cocarcinogenic act iv i ty ,  considering the  fact  
t h a t  a t  similar single dose p and re la t ively  shor t  per iod 
of t r e a t m e n t  w i th  acetone  ex t r ac t  i t  p roduces  mul t ip le  
squamous  cell papi l loma (Table). However ,  no tumors  
developed in the  contro l  group of 20 mice pa in ted  only 
wi th  0.1 #M,  7, 12-d imethyl -benz  (a}-anthracene.  

Discussion. I t  is well es tabl ished t h a t  in con tac t  of 
silica gel t u m o r  p romot ing  ingenol-3-palmi ta te  (IDs0:0.08 
#g/ear) 3 t rans loca tes  t he  acid residue a t t a ched  a t  C-3 to  
C-20 posi t ion of ingenol, p roduc ing  thus,  like o ther  C-20 
non- i r r i tan t ,  non-cocarcinogenic  ingenol esters, ingenol- 
20-palmi ta te  ( IDs0 :>  100 #g/ear) 3. E. serrata latex,  

which is i r r i t an t  on mice ear (ID50:1.5 #g/ear) before 
being c h r o m a t o g r a p h e d  on silica gel column, gives, af ter  
column ch ro ma t o g rap h y ,  only  a non- i r r i t an t  fract ion 
similar to ES-2 (Ingenol-20-palmitate ,  ID s 0 : >  100 /~g/ 
ear) as seen b y  the  similar effect. I t  can thus  be concluded 
t h a t  one of the  i r r i t an t  subs tances  p resen t  init ial ly in 
E. serrata la tex  was ingenol-3-palmita te ,  due to  which it 
shows skin i r r i t an t  and t u m o r  p romot ing  activit ies,  on 
mice ear and  on baek  skin (Table) and ingenol-20-palmi-  
t a l e  is an a r te fac t  ~ formed dur ing  the  isolat ion procedure.  
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Summary. Pregnancy  specific f i l-glycoprotein (PS/~G) has been ident i f ied in vi t ro  in t rophob la s t  cuItures and in vivo, 
using t ransmiss ion  electron microscopy,  in the  syncy t io t rophob las t ,  PS~G may,  like o ther  p r egnancy  proteins ,  have  
immunosuppres s ive  propert ies .  

P r e g n a n c y  specific f i l -glycoprotein (SPx or PSfiG) is a 
g lycoprote in  which  was first  ident i f ied in h u m a n  p lacenta  
by  BOHN ~. Using an immunof luorescence  t echn ique  he 
la ter  showed t h a t  i t  could be de tec ted  in t he  cy top lasm of 
the  syncy t io t rophob la s t  a. 

We p resen t  here evidence t h a t  PS/~G is syn thes ized  by  
h u m a n  syncy t io t rophob las t .  P re l iminary  in v i t ro  s tudies  
were also unde r t aken  to de te rmine  whe the r  or no t  PS/~G, 
like some o ther  p r egnancy  prote ins  ~-7, had  immuno-  
suppress ive  proper t ies .  

Materials and methods. A monospecif ic  r abb i t  ant i -  
se rum to PSfiG, provided  by  BOHN, was used in all studies.  
E x p l a n t s  of p lacen tae  (menst rua l  age 10-12 weeks) were 
cul tured  according to  B~CK and EWENS. At  day  7, cul- 
tures  were f ixed in 10% neut ra l  buffered formal in  and, 
us ing  an enzyme-br idge  immnnope rox idase  t echn ique"  
were examined  for the  presence of PBflG in the  t ropho-  
b las t  cy toplasm.  Ev idence  of act ive pro te in  synthes is  in 
the  cul tured  p lacenta l  exp lan t s  was  ob ta ined  by  addi t ion  
of [U-I~C] L-isoleucine and L-lysine (1 /zCi of each;  specific 
r ad ioac t iv i ty  app rox ima te ly  300 #Ci/#mol) to the  med ium 
on each of t he  f i rs t  5 days.  After  cul ture for 7 days,  t he  
pooled s u p e r n a t a n t  cul ture  media  and t issue were homo-  
genized in the  presence  of 0.1% Tr i ton  X-100. Cell debris  
was  sed imen ted  b y  cen t r i fnga t ion  and puri f ied h u m a n  
IgG (Sigma, London)  was added  to  the  s u p e r n a t a n t  to a 
concen t ra t ion  of app rox ima te ly  15 mg/100 ml. Pro te in  

was p rec ip i ta ted  a t  4 ~ wi th  a 50% sa tu ra t ion  of am- 
mon ium sulphate ,  the  pro te in  prec ip i ta te  sedimented,  
redissolved in p h o s p h a t e  buffered  saline p H  7.4 and 
dialyzed agains t  several  changes  of this  buffer.  The prote in  
solution was concen t ra t ed  by  m e m b r a n e  ul t raf i l t ra t ion,  
mixed  wi th  an equal  volume of t e r m  p regnancy  serum 
and used for immunoe lec t rophores i s  followed b y  auto-  
r ad iog raphy  wi th  K o d a k  DF-46 occlusal film. i n  addit ion,  
au to rad iographs  of the  cul tured  chorionic villi were pre- 
pared  using a l iquid emulsion (IlIord GS). 
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U l t r a s t r u c t u r a l  loca l iza t ion  of PS/~G wi th in  formaI in  
pref ixed  chor ionic  villi  d issected  f rom 12 week p l acen tae  
was car r ied  o u t  b y  a n  ind i r ec t  i m m u n o p e r o x i d a s e  proce-  
dure  wi th  a p p r o p r i a t e  cont ro ls  x~ us ing  r a b b i t  ant i -PS/3G 
and  ho r se rad i sh  perox idase  c o n j u g a t e d  goa t  a n t i - r a b b i t  
I gG  ix. The  b o u n d  perox idase  c o n j u g a t e d  a n t i b o d y  was 

revea led  b y  the  cy tochemica l  p rocedure  of GRAHAM a n d  
KARNOVSKY 12 and,  fol lowing f ixa t ion  in 0.2 M S-Collidine 
buf fe red  o s m i u m  te t rox ide ,  t h e  spec imens  were  b lock  
s t a ined  in u r a n y l  ace t a t e  13 a n d  s u b s e q u e n t l y  e m b e d d e d  
in epoxy  resin.  U l t r a t h i n  sect ions  were s t a ined  w i t h  
u r a n y l  ace t a t e  1~ a n d  lead c i t r a t e  15 pr io r  to  e x a m i n a t i o n  
wi th in  a n  A E I  E M 6 B  t r a n s m i s s i o n  e lec t ron  microscope.  

To e x a m i n e  the  effects of f rac t ions  c o n t a i n i n g  PS/~G, 
an d  p regnancy -a s soc i a t ed  a2-glycoprotein (a2-PAG) on  
cu l tu red  l ymphocy te s ,  p ro t e in  f rac t ions  were p r e p a r e d  
f rom t e r m  p r e g n a n c y  p l a s m a  as descr ibed b y  BOHN 2. 
Chorionic  g o n a d o t r o p h i n  (hCG) was ob t a ined  f rom Or- 
ganon  as 'P regnyI ' .  Alt p ro te ins  were dia lyzed a g a i n s t  
p h o s p h a t e  buf fe red  sal ine p H  7.2 an d  ster i l ized by  m e m -  
b r a n e  f i l t ra t ion .  

H u m a n  l y m p h o c y t e s  were isola ted f rom hepar in ized  
venous  b lood  b y  dens i ty  g r a d i e n t  centr i fugat ion~% Pro-  
t e ins  were added  to  mic rocu l tu res  (2 • 10 s cells in Eag le ' s  
m e d i u m  s u p p l e m e n t e d  w i t h  10~o h e a t - i n a c t i v a t e d  h u m a n  
A B  serum) a t  the  c o m m e n c e m e n t  of t h e  cu l tu re  per iod  
i m m e d i a t e l y  before add i t i on  of e i the r  0.5 #g  p h y t o h a e m -  
agg lu t in in  (PH A -P ,  Wellcome) or 5.0 #g Co n can av a l i n  A 
(Con A, Sigma,  London) .  A t  48 h, [me thy l -3H] - thymid ine  
(0.2 ~Ci; specific r a d i o a c t i v i t y  5 Ci /mmol)  was added  to 
each  cu l tu re  an d  t h e  cells ha rves t ed ,  a t  72 h, on  to glass 
f ibre discs us ing  a mul t ip le  cell cu l tu re  h a r v e s t e r  ( S k a t r o n  
AS, Norway) .  

Results and discussion. Using t h e  ind i rec t  i m m u n o p e r o x -  
idase t echn ique ,  i t  has  been  shown  t h a t  fol lowing cu l tu re  

Fig. 1. First trimester placenta after 7 day culture, 5 days in the 
presence of EU-l~C]-L-lysine and EU-l~C]-L-isoleueine counterstained 
with haematoxylin a) indirect immunoperoxidase technique to 
demonstrate presence of PS/~G. • 430. b) Immunoperoxidase negative 
control. • 430. c) Autoradiograph of cultured tissue. • 170. 

Fig. 2. a) Indirect immunoperoxidase technique to demonstrate the 
presence of PS~G in the rough endoplasmie reticulum of a syn- 
eytiotrophoblast, x 33,000. b) Negative control • 33,000. 
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of p lacenta l  exp lan t s  for 7 days  it is still possible to de- 
m o n s t r a t e  PS/3G in the  cy top la sm of the  t rophob la s t  
(Figure la).  T h a t  the  t r ophob la s t  is act ively synthes iz ing  
pro te in  is clearly shown by  the  au to rad iograph  of the  
cul tured p lacenta l  exp lan t  (Figure lc). tZadioimmuno- 
electrophoresis  of the  s u p e r n a t a n t  and homogenized  t issue 
f rom such exp lan t  cul tures fu r the r  showed labelling of the  
PSfiG precipi t in  arc. 

U l t r a s t ruc tu ra l  s tudies  of a series of f irst  t r imes te r  
p lacentae  using the  immunope rox idase  procedure  out-  
l ined above, conf i rmed t h a t  PSfiG is p roduced  by  the  
t rophob la s t  and, fu r thermore ,  revealed t h a t  synthes is  of 
th is  pro te in  in vivo is localized wi th in  the  syncy t io t ropho-  
blast .  The presence of PS/3G in tile c is ternae of the  rough 
endoplasmic  r e t i cn lnm wi th in  t he  syncy t io t rophob la s t  
was revealed by  the  posi t ive  peroxidase  s ta in ing observed 
in the  t e s t  p repara t ions  (Figure 2a) which  was no t  observ-  
ed in the  control  p repa ra t ions  (Figure 2b). However ,  

Effect of 50 ~zg PS/3G and ~2-PAG-containing fractions and hCG on 
tritiated thymidine incorporation by unstimulated and phytomitogen 
treated human lymphocytes 

Treatment Mean counts/rain -~ 1 SD Stimulation index 

untreated 39 j_ 3 1 
PSfiG 42 -:: 15 1.1 
~2-PAG 18 • 4 0.5 
hCG 56 ~ 25 1.4 
PHA 8,719 j- 262 224 
PSflG + PHA 2,172 • 253 57 
~2-PAG + PHA 1,283 • 199 33 
hCG + PHA 4,121 =L 665 106 
Con A 2,105 ~= 220 54 
PSflG + Con A 1,919 • 498 49 
~2-PAG + ConA 223 ~ 33 8 
hCG + Con A 1,526 i 219 39 

Results are expressed as the mean cpm of 4 euItures, then divided 
by the mean epln of the untreated, unstimulated cells to give the 
'stimulation index'. 

posi t ive s ta in ing for PSflG was no t  only confined to the  
cis ternae of the  endoplasmic  re t iculum,  bu t  was observed 
also wi th in  vesicles b en ea t h  the  apical  p lasma membrane ,  
and als0 on the  extracel lular  surface of the  p lasma  mem-  
brane  inves t ing  the  microvil l i  which  p ro jec t  f rom the  
apical  surface of the  syncy t io t rophob las t .  

The Table shows t h a t  a p ro te in  f ract ion conta in ing  
PSflG bu t  no t  conta in ing  the  known  immunosuppress ive  
prote ins  h u m a n  p lacenta l  lac togen 5, chorionic gonado- 
t roph in  (hCG)4 or p r egnancy  associa ted %-glycoprote in  
(%-PAG)6,~ exer t s  a marked  inh ib i to ry  effect  on P H A  
s t imula t ion  of h u m a n  Iymphocy tes  bu t  no t  on Con A 
s t imulat ion.  Only purif ied hCG and a semi-purif ied pre- 
pa ra t ion  of %-PAG inhib i ted  b o t h  P H A  and Con A s t im- 
ula t ion of lymphocy tes .  Proof  t h a t  PSflG is an immuno-  
suppress ive  pro te in  mus t  awai t  is purif icat ion.  

Our s tudies  clearly indicate  tha t ,  in vivo, PSfiG is a 
p ro d u c t  of the  syncy t io t rophob la s t  bu t  tha t ,  in vitro,  the  
cy t o t ro p h o b l a s t  m a y  be involved in its product ion .  This 
la t te r  observa t ion  is in keeping wi th  tile previous  observa-  
t ion of BECK and EWE~ 8 t h a t  in o r g a n  culture of p lacenta l  
t issue some prote ins  normal ly  synthes ized  by  the  syn- 
cy t io t rophob las t  appear  in the  cy to t rophob las t .  

A l though  the  funct ional  role of p regnancy  specific fil- 
g lycoprote in  is as ye t  unknown,  our  own studies  and those 
of BOI~N ~7 indicate  i t  m a y  have  immunosuppres s ive  prop-  
erties, This f inding m a y  be of impor tance  since PSfiG 
can be de tec ted  on the  syncy t io t rophob la s t  cell membrane .  
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Summary. A precipi t in  to  pneumococca l  and fungal  C-substance,  found in b o t h  ova and  spe rma tozoa  f rom a mar ine  
te leost  fish, has  similari t ies to m a m m a l i a n  C-reactive pro te in  (CRP). This is the  first  d emo n s t r a t i o n  of a CRP-l ike 
pro te in  in the  gametes  of any  species and adds  fur ther  in te res t  to the  as ye t  u n k n o w n  physiological  role of CRP in 
ver tebra tes .  

C-reactive pro te in  (CRP) is an acute  phase  or pa tho -  
logical pro te in  found in the  sera of m a n y  ve r t eb ra t e s  fol- 
lowing infection, burns,  in jury  or carc inoma 1, 2 a l though 
we recent ly  found a CRP-l ike  pro te in  in the  sera of ap- 
pa ren t ly  hea l thy  plaice, Pleuronectes platessa L., and 
some other  mar ine  teleosts  a. The plaice CRP-l ike protein,  
like t h a t  of h igher  ver tebra tes ,  is inhibi ted  by  very  small  
amoun t s  of phosphorylchol ine ,  and  calcium ions are 
necessary  for prec ip i ta t ion  to  occur wi th  pneumococca l  
and fungal  C-substances  a. We now repor t  the  d iscovery  of 
a CRP-l ike precipi t in  in ex t rac t s  f rom the  ova and sper- 
ma tozoa  of the  lumpsucker ,  Cyclopterus lumpus L., a tele- 
ost  found in the  N o r t h  Sea and in the  Arctic  and  Amer ican  

Atlant ic .  Prec ip i t ins  wi th  the  same specifici ty have  also 
been found in the  serum, liver and  spleen of th is  species 
bu t  no t  in the  urine or bile. Lumpsucke r s  were caught  in 
sa lmon nets  off the  Aberdeen  coast  dur ing the i r  shore- 
ward  breeding migra t ion  be tween  March and July,  1975. 
They  were ma in t a ined  in the  aqua r ium in aera ted  sea- 
wa te r  a t  12-15 ~ for periods of up to 1 month .  Fish  were 

1 W. S. ~FILLETT and T. FRANCIS, J. exp. Med. 52, 561 (1930). 
2 A. Koj, in Structure and Function o/ Plasma Proteins (Ed. A. C. 
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