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Expe r imen t s  on (CBA • C57BL)F 1 mice  showed that  injection of hydrocor t i sone  into the ani-  
ma l s  in a dose of 1 mg  per  mouse  24 h af ter  immunizat ion with sheep ' s  e ry throcy tes ,  and 
against  the background of r epea t ed  injections of EDTA, leads to a reduct ion in the re la t ive  
number  of  p l aque - fo rming  ce l l s  by m o r e  than two: th i rds  in the spleen of  the mice compared  
with the effect  of the two agents  s epa ra t e ly ,  and by m o r e  than f ive-s ix ths  compa red  with the 
control .  I t  is suggested that  this  may be the r e su l t  of the m o r e  intensive incorpora t ion  of 
hydrocor t i sone  assoc ia ted  with the prolonged hypocalcemic  action of the complexone,  EDTA. 
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Ca 2+ cat ions play a key r01e in the regula t ion  of many functions in the body. The m e c h a n i s m  of the i r  
act ion l ies at the level  of control  of p r o c e s s e s  mediated by cycl ic  nucleotides [3, 8-10], the packing of the p r o -  
te in  globules of m e m b r a n e s  [2], and the po la r iza t ion  and s tabi l iza t ion of the la t ter  [1]. For  this reason ,  the 
pe rmeab i l i t y  of m e m b r a n e s  [10], the act ivi ty  of r e c e p t o r  s i tes ,  and the abi l i ty  of cel ls  to r e ce ive  a given m i -  
togenic signal [12] a r e  under  the control  of Ca 2+. 

The  poss ib i l i ty  cannot be ruled out that  this m e c h a n i s m  of action also l ies at  the bas i s  of the effect  of 
Ca 2+ on development  of the immune  r e s p o n s e  in the body, as  is conf i rmed by the r e su l t s  of numerous  inves t i -  
gations in v i t ro  into the inhibitory action of complexones  e thy lened iamine te t raace t ic  acid (EDTA) and e thyl-  
eneglycolbis(aminoethyl)-N,N,N ' , N ' - t e t r a a c e t i c  acid on p ro l i fe ra t ion  of s t imulated lymphocytes  [ 11, 12] and 
on the p r o c e s s e s  of antibody synthes is  by spleen cel ls  in r e s p o n s e  to sheep ' s  e ry th rocy te s  [6]. 

Glucocort icoid ho rmones  a r e  also known to be effect ive inhibitors of many r e s p o n s e s  of ce l lu lar  and 
humora l  immuni ty  [4]. These  ho rmones  have been found to be in the group of agents which induce the s tage 
of different iat ion in cel ls  toward the Ca2+-dependent pathway, mediated by cycl ic  3 ' ,5 ' -AMP [7]. 

On the bas i s  of t hese  data the w r i t e r s  sugges ted  that  under hypoca lcemic  Conditions the action of an im-  
munodepressan t  such as  hydrocor t i sone  may  be cons iderably  intensified because  of  i ts  increased  incorporat ion 
into the cell  and the inc reased  t r ansc r ip t ion  act ivi ty  initiated by it [7]. 

Accordingly  in the invest igat ion descr ibed  below the combined act ion of hydrocor t i sone  and EDTA was 
studied on the accumulat ion of an t ibody- forming  ce l l s  (AFC) in the spleen of mice  immunized with sheep ' s  
e ry th rocy t e s  (SE). 

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

F e m a l e  (CBA • C57BL)F 1 mice  obtained f r o m  the Stolbovaya nu r se ry ,  Academy of Medical Sciences of 
the USSR, were  used.  

The  mice  were  given subcutaneous injections of 1 .61 ,10  -5 M EDTA pe r  mouse  daffy for 4 days.  On the 
2nd day of EDTA adminis t ra t ion  the an ima l s  were  immunized with a 5% suspens ion of SE. Hydrocor t i sone  
(Richter) was injected in t raper i toneal ly  in a dose of 1 mg per  mouse  on the day of immunizat ion or 24 h a f te r  
immunizat ion.  On the fourth day a f te r  immunizat ion the an imals  we re  killed and the number  of  AFC counted 
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TABLE I. Effect of Combined Injection of EDTA and Hydrocortisone on Accumulation of 
AFC in Spleen of Mice Immunized with Sheep's Erythroeytes 

d 

D 

Experimental conditions 

Control 
EDTA, 6.44 X 10-SM 
Hydrocortisone, 1 mg per mouse, 

injected on day of Immuniza- 
tion 

EDTA0 6.44 • 10 -5 M+hydro- 
cortisone, 1 mgper mouse, in- 
jected on day of-immunization 

Hydrocortisone, 1 mg per mouse, 
injected 24 h after ~mmuniza- 
tion s - 

EDTA, 6.44x 10- M+h}nro- 
cortisone, 1 mg per mouse, in- 
jected 24 h after immunization 

olo ~o.1~o~ 
52+13 
72~_14 

.)4+14 

27+15 

85___8 

78+7 

Number of AFC per 
million spleen cells 

M_m P 

302,3~22 
144,7+26 ~0,001 

232.9+44 ~0,05 

229,0.++-39 <0,05 

148,4_+22 ~0,001 

40,0.+8 <'0,001 

Number of AFC in spleen 

M ~ m  

46 532+543( 
24617.+456s 

28 072.+578C 

29 279.+414( 

11 375.+2350 

3673.+986 

<o~ol 
<0,05 

~0.05 

~o,ooi 

d0,001 

in their spleen by a modified method of local zones of hemolysis  in semiliquid medium [5]. Intact animals 
immunized with SE served as the control .  The significance of the resu l t s  was a s sessed  by Student 's cr i ter ion.  

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

Injection of either of the tes t  substances - EDTA or hydrocort isone - into the animals  was found to cause 
a virtually equal reduction in the number of AFC (by about half compared with the control).  

After combined injection of EDTA and hydrocor t i sone  a sharp decrease  in the relat ive (by more  than 
85%) and absolute (by more  'than 90%) number of AFC was observed only if the hydrocor t i sone was given 24 h 
after  immunization. If injection of hydrocor t isone on the day of immunization was combined with injection of 
EDTA, the changes in the number of A FC did not differ significantly f rom those observed after  injection of 
EDTA or hydrocor t i sone alone, and this was most  c lear ly  ref lected in f igures for the absolute number of AFC 
in the spleen. 

These resu l t s  indicate that the h}~ocalcemic action of EDTA on the membranes  differs in intact and 
ant igen-st imulated lymphocytes,  and that Ca 2+ cations evidently influence the activity of the cor t icos teroid  
r ecep to r s .  It can evidently be postulated that the cumulative immunodepressive effect obtained is the resul t  
of the grea ter  mobility of Ca 2+ on the excited membranes  of the ant igen-st imulated lymphocytes compared with 
their  mobility on intact lymphocytes.  The possibi l i ty cannot be ruled out that the complex-forming ability of 
EDTA in this case may be manifested to a much grea te r  degree,  The more  intensive p roces se s  of polarizat ion 
of the membranes  [1] and of the conformational  changes in their protein globules [1] thus produced create  the 
conditions for maximal incorporat ion of hydrocor t i sone  into the cell. 

Allowance must also be made for data in the l i tera ture  according to which B-lymphocytes  in the spleen 
a re  more  sensitive to the action of hydrocor t i sone  [4], fur ther  confirmation that the action of hydrocort isone 
depends on the t ime of its injection. 

Absence of the cumulative effect when hydrocor t i sone  was injected on the day of immunization could p e r -  
haps be the cause of the lower susceptibili ty of the macrophages  to the action of EDTA, considering that they 
are  more  res is tant  at the same t ime to hydroeort isone.  
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Exper imen t s  were  c a r r i e d  out on guinea pigs with the delayed or immedia te  type of a l lerg ic  
sensi t izat ion.  Di f fe ren t  antigens,  obtained f rom Brucel la  abor tus  s t ra in  19-VA were  used for 
the sensi t iz ing and reac t ing  injections.  The  reac t ing  p r o p e r t i e s  of the corpuscu la r  and soluble 
(sonicated) antigens and of pur i f ied  p ro te in  (P) and po lysacchar ide  {PS) f rac t ions  and RNA were  
compa red  in skin t e s t s  of immedia te  and delayed types,  pa s s ive  cutaneous anaphylaxis (PCA), 
acute anaphylact ic  shock (AS) and the Schul tz-Dale  reac t ion  on the isolated intestine.  Delayed 
and immedia te  and a l le rg ic  r eac t ions  were  produced by whole soluble antigen and the P f ract ion.  
Immed ia t e  r eac t ions  to pur i f ied  P f ract ion were  weaker  than to whole soluble antigen, by which 
the an imals  were  sensi t ized.  The PS and RNA f rac t ions  were  inactive in a l le rg ic  reac t ions .  

KEY WORDS: Microbia l  antigens;  increased  sensi t ivi ty  of delayed and immedia te  types; a l -  
l e rg ic  r eac t ions .  

Data in the l i t e ra tu re  a re  still  incomplete  on the nature of the subs tances  causing general ized reac t ions  
of immedia te  and delayed types  and also a l lerg ic  reac t ions  of the skin, smooth musc les ,  and other t i s sues  and 
ce l l s  of the sens i t ized  o rgan i sm.  Data on microb ia l  po lysacchar ides  with definite abili ty to s t imula te  immune 
antibody format ion  a re  cont radic tory .  I n t e r e s t  has  r ecen t ly  been shown in the d ive r se  biological  p rope r t i e s  
of cell  RNA. Informat ion  on the a l le rgodiagnost ic  p r o p e r t i e s  of mic rob ia l  RNA is scanty.  When test ing pure  
synthetic  RNA Boxel et al .  [5] obtained no a l le rg ic  r eac t ions .  

The  object  of this invest igat ion was to study the abil i ty of  var ious  native and f rac t ionated pur i f ied m i c r o -  
bial antigens to cause  a l le rg ic  r eac t ions  of delayed and immedia te  types  in an imals  with delayed (HDT) or im-  
media te  (HIT) types of hypersens i t iv i ty  to the homologous mic roo rgan i sm .  

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

Cel ls  of the vaccine s t r a in  of Brucel la  abor tus  s t r a in  19-VA, with low virulence  and high a l le rgenic  prop-  
e r t i e s ,  were  used as  the tes t  object.  HDT was induced by a s ingle  subcutaneous injection of 2 • l0 s ce l l s  of a 
living cul ture  of the m i c r o o r g a n i s m  and HIT by two subcutaneous injections,  at an interval of 2-3 days, each 
containing 5-8 mg (as protein)  of the soluble (sonicated) brucel la  antigen with an equal volume (0.5 ml) of in- 
comple te  adjuvant [3]. 

The  following p repa ra t ions  obtained f r o m  s t r a in  Br.  abor tus  19-VA were  used in the tes ts :  co rpuscu la r  - 
a suspension of b ruce l l as  of d i f ferent  concentra t ions ,  inact ivated by heating to 60~ for  1 h; 2) soluble (soni- 
cated) antigen, obtained by t r e a t m e n t  with ul t rasound for  2 h on the UZDN-1 appara tus .  The supernatant  a f te r  
centr i fugat ion at 8000-10,000 r p m  for 20 rain was used as the antigen. The  antigen contained chiefly the cyto-  
p l a s m i c  components  of the cell .  To  obtain the other two p repa ra t ions  the mic rob ia l  suspension was t r ea ted  
with ul t rasound but not centr ifuged.  They  consis ted of purif ied f rac t ions .  The pro te in  (P) f rac t ion  was p r e -  
p a r e d  by weak-a lka l ine  hydrolys is  followed by prec ip i ta t ion  with 1 N ace t ic  acid at  pH 6.5-5.5.  The P res idue  
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