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A t rophoblasNspeci f ic  fl-glycoprotein (TBG) and an a2-globulin associated with pregnancy (a~-GP), the 
concentrat ion of which r i s e s  sharply in pregnancy, have been found in the blood serum of pregnant women 
[4, 5, 11]. They are glycoproteins,  but tbe composition of their  carbohydrate  components has received little 
study [8, 11]. TBG inhibits degranulation of mas t  cei ls  when incubated together [3], whereas  a2-GP inhibits 
prol i ferat ion of lymphoeytes stimulated by phytohemagglutinin P (PHA) or  eoneanavalin (con A), both in the 
presynthet ic  period and during DNA synthesis [1, 7, 11]. They possess  marked immunosuppress ive p roper t i e s  
in cul tures  of lymphocytes  stimulated by mitogens and by alIogeneic cells  [6, 9, 14, 15]. 

The aim of this investigation was to analyze interaction of pregnancy proteins  with leetins PHA and 
con A. 

E X P E R I M E N T A L  M E T H O D  

TBG and a2-GP were studied, and c~-fetoprotein (AFP) was used as the control; the latter,  on affinity 
chromatography on con A-Sepharose can be separated into two isoforms:  one react ing and one not react ing 
with con A, probably due to the presence  of a te rminaI  mannopyranoside residue in the con A- reac t ing  isoform 
[131. 

The f i r s t  two proteins  were isolated by repl ica chromatography on Sephadex G-200 (Pharmacia ,  Sweden) 
and negative immunoaffinity chromatography on Sepharose 4B, with high-avidi ty rabbit antibodies against hu- 
man serum proteins  bound to it. The protein concentrat ion was determined in the eluates and adjusted by ul- 
t raf i l t ra t ion (XN-50 membranes ,  Diaflo, USA) to 50 pg/ml .  To study AFP,  a diagnostic serum for p r i m a r y  
carc inoma of the l iver  and tera tobIas toma (N. F. Gamaleya Research  Institute of Eptdemiology) was used, 
when the AFP concentrat ion was about 50 pg/ml .  Ant isera  were obtained by immunizing rabbits  with purified 
prote ins  together  with Freund~s eomplete adjuvant, and antibodies against TBG, c~2-GP , and AFP were iso- 
lated on an immunosorbent  [10]. The PHA P was obtained from Difco, USA and Reakhim, USSR, the con A was 
obtained f rom Sigma, USA. To study interaction of prgenancy proteins  with the lectins, low-voltage vers ions  
of l inear [121 and comparat ive  c r o s s  immunoelec t rophores is  [21 were used. In the lat ter  case,  blocks of gel 
containing PHA or  con A were placed in front of the plate af ter  immunoelec t rophores is  in the f i rs t  direction. 
The 1% agarose  was type I, f rom Sigma, USA. To study interaction of lectins with serum proteins  f rom preg-  
nant women, sera  were obtained f rom women in the third t r i m e s t e r  of pregnancy and antibodies obtained 
against them [10]. Immunoelec t rophores i s  was ca r r i ed  out in barbi turate and Tr l s -barb i tu ra te  buffers [2]. 

E X P E R I M E N T A L  R E S U L T S  

Pregnancy  prote ins  and AFP have affinity for  con A (Fig. 1). The highest concentrat ions of con A caus-  
ing "invagination" of the precipi tat ion line formed by antigen and the corresponding antibodies (about 50 #g/mI 
of each protein) were 80, 180, and 500 ng of the lectin for  TBG, a2-GP , and AFP respect ively.  Consequently, 
they possess  more  than one recep tor  for  interaction with a lectin, corresponding in its chemical  c o m p o s i t i o n  
to mannose [7]. Only ~2-GP and TBG interact  with PHA, and the concentrat ions of leetin causing changes in 
the precipitat ion lines were 20 and 5 ng for them respect ively.  They may indicate that these proteins  have 
more  marked affi~nity for  PHA than for con A. The carbohydrate  content in TBG, c~2-GP , and AFP is 29.3, 9.9, 
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Fig.  1. Compara t ive  c h a r a c t e r i s t i c s  of aff in-  
ity of p regnancy  p ro t e in s  with PHA and con A. 
1) AFP;  2) ~2-GP; 3) TBG. P) PHA (1/~1 of 
leet in  with concent ra t ion  of 10 m g / m l  added to 
each well). C) Con A (10 pl of lec t in  with a con-  
cen t ra t ion  of 10 m g / m l  added to each wel l ) .  

and4.3~,  r e s p e c t i v e l y  [11]. Incidental ly,  for  all  p ro t e ins  a l i nea r  r e l a t ionsh ip  e x i s t s  be tween the p ro te in  and 
lect in  concen t ra t ions  (measured  as  the a r ea  of change of the p r ec ip i t a t i on  l ine) .  The r e a c t i o n  of these  p r o -  
te ins  with con A may  pe rhaps  re f l ec t  the quanti ty of mannose analog p r e s e n t  in the m o l e c u l e s  of these  g lyco-  
p ro te ins .  PHA has  been shown to have affinity for  N - a c e t y l - D - g a l a c t o s a m i n e  [7]. 

React ions  of the p r o t e i n s  with lec t ins  a re  de te rmined  by the number  of r e c e p t o r s  fo r  l ec t in  in the p r o -  
tein molecule :  If one r e c e p t o r  is  p r e s e n t  a soluble l e c t i n - l i g a n d  complex  is  fo rmed ,  which i s  bound only by 
lect in immobi l i zed  on an insoluble c a r r i e r ,  w he r e a s  if two r e c e p t o r s  o r  m o r e  a r e  p r e s e n t ,  the lec t in  ac t s  
l ike an antibody, causing the fo rmat ion  of an aff ini ty p r ec ip i t a t e  [7]. The b e s t  w a y t o  d e t e r m i n e  the number  
of reeep tor~  for  l ee t ins  is  to use immobi l i zed  l ee t in s .  

An e x c e s s  of con A causes  d i sappea rance  of the TBG p rec ip i t a t e  and w e l l - m a r k e d  cathodal  mig ra t ion  of 
p r e c i p i t a t e s  of a2-GP and A F P  (Fig. 2A). If PHA is p re sen t  in e x c e s s  in the i n t e r m e d i a t e  gel  the p r ec ip i t a t i on  
of TBG and ~2-GP d i sappea r ,  but the A F P  p r e c i p i t a t e s  is v i r tua l ly  unchanged in a r e a  {Fig. 2B). In th is  case  a 
mas s ive  affinity p r e c i p i t a t e  is fo rmed  on the lower  b o r d e r  of the i n t e rmed ia t e  gel ,  conta ining PHA; i ts  a r -  
rangement  by e l ec t ropho re t i c  mobi l i ty  c o r r e s p o n d s  to that  of ~ - G P  and TBG. Th i s  phenomenon ind ica tes  that  
r e c e p t o r s  for  con A in the (~2-GP molecule  a re  nonhomogeneoas.  P a r t  of the molecu le  of th i s  p ro t e in  p robab ly  
contains  not more  than one r e c e p t o r  for  con A o r  contains  no such r e c e p t o r .  TBG and a ~ G P  e i t h e r  contain 
more  than two r e c e p t o r s  for  PHA, o r  these r e c e p t o r s  a re  dominant  in t he i r  molecu le .  The p r o p e r t i e s  of A F P  
co r r e spond  to reac t ion  of th is  p ro te in  with PHA and con A. However,  it  can be pos tu l a t ed  that  the number  of 
r e c e p t o r s  fo r  PHA in i ts  molecL~le is  smal l ,  o r  that  a soluble [ e c t i n - l i g a n d  complex  i s  f o r m e d  on in te rac t ion  

betwen antigen and PHA. 

TBG has  a he te rogeneous  s t ruc tu re :  It cons i s t s  of immunochemica l ly  iden t ica l  components  with e l e c -  
t rophore t i c  mobi l i ty  of a -  and f l -g lobul ins .  If b a r b i t u r a t e  buffer  is  used,  the  o~-component of TBG does  not 
appear ,  but by con t r a s t  it is  c l e a r l y  v is ib le  if T r i s - b a r b i t u r a t e  buffer  is  used .  I t  was  pos tu la t ed  p r e v i o u s l y  
that  the a - componen t  of TBG can be r evea l ed  only af te r  addition of 6 -k i loda l ton  po lye thy lene  g lycol  to the gel  
and T r i s - b a r b i t u r a t e  buffer  [11]. Both f o r m s  of TBG have marked  aff ini ty fo r  con A and PHA. 

It has  been shown that  TBG and a2-GP have m a r k e d  i m m unos upp r e s s i ve  p r o p e r t i e s  [6, 9, 14, 15]. How- 
ever ,  mos t  obse rva t ions  a re  based  on the r e s u l t s  of inhibition of the b l a s t  t r a s f o r m a t i o n  reac t ion ,  s t imula ted  
by PHA or  con A, in the p r e s e n c e  of these  p ro te ins .  It has  been shown [9] that  inhibi t ion of the b las t - - t rans-  
fo rmat ion  reac t ion  of lymphocytes  by PHA does  not take p lace  in the p r e s e n c e  of TBG, if p ro t e in  and l ec t ins  
a re  added s imu l t aneous ly  to the ce l l s .  If the lec t in  is  added f i r s t ,  m a r k e d  inhibi t ion of the b l a s t - t r a n s f o r m a -  
t ion reac t ion  is obse rved  a f te r  addition of TBG [9]. Cons ider ing  the high aff ini ty  between PHA and TBG, the 
s ignif icance of the immunosuppres s ive  p r o p e r t i e s  of th is  p ro te in  may be ques t ioned.  S i m i l a r  doubts  may  a lso  
be e x p r e s s e d  as  r e g a r d s  c~2-GP , for  we know that  it  causes  immunosuppres s ion  of the immune r e s p o n s e  even 
without the use of these  mi togens  [11]. All that can be noted is that  be fo re  p r o t e i n s  a r e  used  as  inh ib i to rs  of 
the b l a s t - t r a n s f o r m a t i o n  reac t ion  of lymphocytes ,  s t imula ted  by PHA or  con A, i t  i s  n e c e s s a r y  to make sure  
that  they have no affinity for  these  lec t ins .  
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Fig .  2. In te rac t ion  of p regnancy  p ro t e in s  and human se rum p r o t e i n s  
with l ec t ins .  D React ion of p regnancy  p ro t e in s  with con A; II) r e a c -  
t ion of p r egnancy  p r o t e i n s  with PHA; III) r eac t ion  of se rum p r o t e i n s  
with l ec t in s .  Control  - i n t e r m e d i a t e  gel wi thou t lec t in .  Concentra t ion 
of  l e c t i n i n i n t e r m e d i a t e  gel 30 m g / m l .  1) AFP,  2 ) ~ - G P ,  3) TBG. 

A, B) Mix tu re  of monospeci f ic  ant ibodies  and mix ture  of p regnancy  
p r o t e i n s  used;  C) ant ibodies  agains t  se rum p ro t e in s  of p regnant  women 
and m i x t u r e  of s e rum f rom pregnant  women used. 

The p o s s i b i l i t y  cannot  be ru led  out that s t imula t ion  of the b l a s t - t r a n s f o r m a t i o n  reac t ion  is more  complex 
in c h a r a c t e r  than the r e s u l t s  of d i r e c t  in te rac t ion  between mitogen and lymphocyte membrane ,  for  it has  been 
shown [9] that  if l ymphocy te s  a r e  cu l tu red  in a 3% solution of human se rum albumin, the b l a s t - f o r m a t i o n  r e a c -  
t ion is  much w e a k e r  than when fe ta l  ca l f  s e rum is used. A t t h i s  pointwe can suggest  e i the r  that  albumin is un- 
sui table  for  use  a s  n u t r i e n t m e d i m ~ ,  o r  that  the lect in  mus t  be bound with a ce r t a in  r e c e p t o r  before  it can in- 
t e r a c t  with the lymphocyte  m e m b r a n e .  

It is  v e r y  impor t an t  to ana lyze  a lso  the c h a r a c t e r  of in terac t ion  of l ec t ins  with human se rum pro te ins ,  
for  this  p r o b l e m  s t i l l  awa i t s  s tudy.  F igu re  2C shows that the m a j o r i t y  of human se rum p ro t e in s  (not excluding 
p regnancy  p r o t e i n s  a lso)  i n t e r a c t  with con A. On this  b a s i s  it can be pos tu la ted  that  they all  have more  than 
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one r ecep to r  for  this lectin. F a r  fewer  human se rum pro te ins  in terac t  with PHA. Consequently, TBG and 
c~2-GP are among the few se rum pro te ins  which p o s s e s s  at l eas t  two r e c e p t o r s  to r eac t  with PHA, and this  
phenomenon can be used to isolate  them in the pure  form.  

L I T E R A T U R E  CITED 

1. I . N .  Golovistikov, N. K. Gorllna,  Yu. S. Tatar inov,  e t a [ . ,  Immunologiya,  No. 6, 33 (1980). 
2. N .A .  Zorin  and R. M. Zorina,  Lab.  De[o, No. 9, 555 (1981). 
3. N .M.  Sidorov, L. G. Sotnikova, S. K. Krivonosov,  et  al., in: The Immunology of Reproduction [in Rus-  

sian], Varna,  Bulgar ia  (1982), pp. 422-425. 
J 

4. Yu. S. Ta tar inov  and V. N. Masyukevich,  Byull. Eksp. Biol. Med., No. 6, 66 (1970). 
5. Yu. S. Tatar inov,  N. V. Mesnyakina,  E. K. Emel 'yanehik ,  et  al., Akush. Gin., No. 10, 35 (1971). 
6. Yu. S. Tatar[nov,  I. N. Golovistikov, N. K. Gorlina,  et  al., Immunologiya,  No. 5, 14 (1980). 
7. O. B j e r r u m  and T. Beg-Hansen,  in: The Biochemica l  Invest igat ion of M e m b r a n e s  [Russian t ransla t ion] ,  

Moscow (1979), pp .  335-373. 
8. H. Bohn, R. Schmidtberger ,  and H. Lilg, Blut, 3._~2, 103 (1976). 
9. C. Cernl,  G. Tat ra ,  and H. Bohn, Arch. Gynfik., 223, 1 (1977). 

10. N. Harboe and A. Ingild, in: A Manual of Quantitat ive Immunoe l ec t ropho re s i s  Methods and Applications,  
N. H. Axelsen et al. (eds.), Oslo (1973). 

11. C . H . W .  Horne and A. D. Nisbet ,  Invest .  Cell. Path. ,  2, 217 (1979). 
12. J.  Kroll  and M.M,  Andersen,  J. Immunol.  Meth., 9, 141 (1975). 
13. B. S[ade, Nature,  246, 493 (1973): 
14. W . H .  Stimson, Clin Exp. Immunol. ,  4_9_0 , 157 (1980). 
15. W. Straube, B. Klausch,  R. Hoffman, et  al., Wiss.  Z. Univ. Rostock Math . -Naturwiss . ,  Vol. 24, Rostock 

(1975), pp. 1025-1030. 

EFFECT OF CALCIUM CHANNEL BLOCKERS ON 

INOTROPIC EFFECT OF IONOPHORE 

A23187 IN THE MYOCARDIUM 

THE POSITIVE 

D. P .  Z a b l o c k a i t e ,  J .  A. J u r e v i ~ ' i u s ,  
/ 

a n d  E .  V. N a r u s e v i e i u s  

UDC 615.217.24.015.4:616. 
127-008.3].07 

KEY WORDS: ionophore A23187; ca lc ium antagonists;  force  of contract ion;  myoca rd ium 

The carboxyl  [onophore A23187 i n c r e a s e s  the force  of contract ion and C a - c u r r e n t  in the myoca rd ium 
[2, 5]. The action of ionophore A23187 is due to its abil i ty to fo rm complexes  with Ca ++ ions [4, 9]. It h a s  
been shown on ar t i f ic ia l  media  that  ionophore A23187 f o r m s  complexes  not only with Ca ++ ions, but also with 
o ther  bivalent  cations;  ions which block the C a - c u r r e n t  in the myocard ium,  m o r e o v e r ,  f o rm m o r e  stable com-  
plexes  with the ionophore than with Ca ++ [9]. Ionophore A23187 also binds with a number  of organic  com-  
pounds, including the well-known ca lc ium antagon[sts  ve rapami l  and its der iva t ive  D-600 [8]. 

The a im of this investigation was to study the abi l i ty of Zn ++ and Mn ++ ions and organic  compounds 
fenigidine and D-6O0 to inhibit the pos i t ive  inotropic effect  of [onophore A23187 and also to compa re  the ability 
of calc ium antagonis ts  to inhibit myoca rd ium contract ion and the effect  of the ionophore. 

E X P E R I M E N T A L  M E T H O D  

Expe r imen t s  were  c a r r i e d  out on a t r ia l  s t r ips  of Rana ridibunda. The technique of r ecord ing  mechanic -  
al act ivi ty  and the conditions of s t imulat ion were  descr ibed  p rev ious ly  [1]. The or iginal  physiological  saline 
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