
ro le  in protect ion of the antigenic de te rminan ts  of OVA may also  be p layed by its g r e a t e r  r e s i s t ance  to acid 
denaturat ion in the s tomach  compared  with BSA [2]. 

The g r e a t e r  quantity of OVA than of BSA enter ing the in ternal  medium of the body may lead to d i f ferences  
in the immune response  to these  p ro te ins .  It was shown, in pa r t i cu l a r ,  in [12] that ,  depending on the dose of 
food prote in  ass imi la ted ,  it may  behave both as an immunogen and as a to lerogen.  

During s epa ra t e  admin is t ra t ion  of d i f ferent  p ro te ins  to animals  in expe r imen t s  to study digest ion and ab-  
sorpt ion,  in te rpre ta t ion  of the r e su l t s  may be made  difficult by the considerable  d i spers ion  of the exper imen ta l  
data [8, 11]. It can be concluded f rom the p r e s e n t  invest igat ion that  the s imul taneous  admin is t ra t ion  of two 
labeled food antigens to an animal ,  followed by se lec t ive  immunosorben t  antigen de terminat ion ,  enables  the 
pe rmeab i l i ty  of the pro tec t ive  b a r r i e r s  of the body fo r  different  antigenic s t r u c t u r e s  to be effect ively compared .  

The authors a re  gra tefu l  to V. V. Petukhov, of the Inst i tute of Molecular  Biology, Academy of Sciences of 
the USSR, fo r  help with the scint i l la t ion counting. 
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Thymocytes  (TC) a re  weak inducers  of the g ra f t  ve r sus  host  reac t ion  (GVHR) [2]. Meanwhile the w r i t e r s  
have shown that ma tu ra t ion  of thymus cel ls  to functionally act ive  e f fec tors  can take place under  the influence 
of s h o r t - t e r m  incubation with per i toneal  exudate mac rophages  [1]. The thymus is lmown to contain different  
populations of lymphoid ce l l s ,  differing not only in the i r  location in the organ (cortex,  medulla) ,  but a lso  in the 
antigenic p r o p e r t i e s  of t he i r  su r face  m e m b r a n e s ,  immunocompetence ,  sens i t iv i ty  to co r t i cos te ro ids  and i r r a -  
diation, and so on. 

Labo ra to ry  of Genetic Control  of the Immune Response ,  Resea rch  Institute of Immunology,  Academy of 
Medical Sciences  of the USSR, Moscow. (Presen ted  by Academic ian  of the Academy of Medical  Sciences of the 
USSR A. D. Ado.) T r a n s l a t e d  f r o m  Byulleten'  t~ksper imenta l 'no i  Biologii i Meditsiny,  Vol. 96, No. 7, pp. 79-81, 
July,  1983. Original  a r t i c le  submi t ted  October  27, 1982. 
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Fig. 1. Intensity of GVHR induced by cor t i sone- res i s t an t  mid radiores is tant  TC af ter  contact with m a c r o -  
phages. I: a) Intact TC, b) TC + macrophages;  II: a) cor t i sone- res i s tan t  TC, b) cor t i sone- res i s tan t  
TC + macrophages;  III~ a) TC i r radia ted with adose  of300R,  b) i r radia ted TC + macrophages.  

Fig.  2. GVHR induced by TC migrating into different lymphoid organs.  I: a) Intact TC, b) TC + m a c r o -  
phages; II: a) spleen cells of lethally i r radia ted  mice injected with syngeneic spleen cells,  b) the same 
cells + macrophages ,  c) lymph node cells of lethally i r radia ted  mice into which syngeneic spleen cells 
were transplanted, d) the same cells + macrophages;  III: a) spleen cells of lethally i r radia ted  mice into 
which syngeneic thymus cells were injected, b) the same cells + macrophages ,  c) lymph node cells o f  
lethally i r radia ted  mice into which syngeneic thymus cells were transplanted,  dO the Same cells + m a c r o -  
phages.  

It was accordingly decided to investigate with which thymus cell population macrophages  interact  or,  in 
other words,  to determine which class of TC are the targets  for  regulatory action of phagocytic monocytes.  

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

Experiments  were ca r r i ed  out on CBA mice and (CBA • C57BL)6/F i hybrids.  Phagocytic monocytes 
were obtained f rom peritoneal exudate. These cells were obtained and a monolayer  of macrophages  p repared  
as descr ibed previously [1]. Thymus cells f rom CBA mice were  added to the monolayer  of macrophages .  Con- 
tact  between TC and macrophages lasted 4-18 h. At the end of that time the TC were harvested,  washed, and 
injected subcutaneously in a dose of 2 • 106 into the footpad of the animal ' s  hind limb. TC f rom F 1 mice were  
injected into the opposite footpad. The intensity of the GVHR was a s se s sed  by an index of enlargement  of lymph 
nodes, determined 7 days af ter  injection of the cells as the ratio of the number  of cells in the popliteal nodes 
of the r ight  and left limbs [4]. Mice of the F 1 group, into which intact CBA TC were  injected, se rved  as the 
control .  The mice were  i r radia ted  on a "Stebel ' -3A" apparatus.  The dose rate was 900 R/ra in .  Hydrocor -  
t isone acetate (from Gedeon Richter ,  Hungary) was injected intraperi toneally in a dose of 2.5 m g / m o u s e  48 h 
before removal  of the thymus [6]. Separation of TC into cort ical  and medullary with the aid of peanut lectin 
was ca r r i ed  out as in [9]. Each experimental  group contained f rom seven to 20 animals.  The resul ts  were 
subjected to stat is t ical  analysis with calculation of the ar i thmetic  mean and s tandard e r r o r  and the level of s ig-  
nificance (P) by Student's test .  

EXPERIMENTAL RESULTS 

In the modern  view at least  two subpopulations of T cells  take par t  in the GVHR: T I arid T 2 [2, 7, 8]. Sub- 
population T 2 has an effector  function and T 1 a regulatory function, acting as amplif ier  of the basic p rocess .  
Various experimental  approaches were used in an attempt to d iscover  which subpopulation of thymus T cells is 
acted upon by macrophages during maturat ion of GVHR effectors .  

In the experiments  of ser ies  I the effect of macrophages  was studied on rad iores i s tan t  and cor t i sone-  
res is tant  thymus target  cells compared with the intact population. T 2 are known to be cor t i sone- res i s tan t  and 
T i to be radiores is tant  when a sublethal dose of i rradiat ion is used [2, 3]. The effectiveness of interaction of 
macroptmges with TC of donors t reated with hydrocor t isone and with TC of mice i r radia ted  in a dose of 300 R 
was compared.  Macrophages were incubated with TC for  4 h. As Fig. 1 shows interaction between TC and 
macrophages  was not accompanied by any change in the proper t i6s  of this cell subpopulation. They were initially 
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Fig.  3. GVHR induced by cort ical  and medullary TC 
separa ted  by means of peanut lectin. I: a) intact 
TC, b) TC + macrophages;  II: a) medullary TC, b) 
medullary TC + macrophages;  III: a) cort ical  TC, 
b) cort ical .TC + macrophages .  

highly react ive in the GVttR. It was a different ma t t e r  with TC i r radia ted  in a sublethal dose. Contact of r a -  
d iores is tant  TC with macrophages  led to a sharp increase  in their  inducing proper t ies .  

T 1 and T 2 lymphocytes are  known to migra te  into different lymphoid organs.  The T 2 subpopulation con-  
centrates  mainly in lymph nodes, T 1 in the spleen [2, 8]. In the p resen t  investigation, in o rder  to separate  T 1 
and T 2 lymphocytes syngeneic spleen cells in a dose of 100 x 106 or  thymus cells in the same dose were in-  
jected intravenously into i r radia ted  (1000 R) CBA mice.  The mice were killed 24 h la te r  and the lymph node 
and spleen cells were  removed and cul tured with macrophages  for  18 h. Intact TC and also lymph node and 
spleen cells isolated f rom i r radia ted  recipients and not cultured with macrophages se rved  as the controls .  
After the end of incubation the cells were harves ted  and injected into F~ recipients .  It will be c lear  f rom Fig.  2 
that  cells migra t ing into the spleen were  the ta rge ts  for  the controlling influence of macrophages .  Contact 
between macrophages  and cells isolated f rom lymph nodes caused no change in their  p roper t ies .  Like cor t i -  
sone- res i s t an t  TC, cells migrat ing into lymph nodes independently induce a GVHR of a level comparable  with 
intact TC. 

Peanut (Arachis hypogaea) lectin has the p roper ty  of agglutinating cort ical  TC but does not interact  with 
medullary cells [5, 9]. By using the reagent  the original  TC population was separa ted  into two subpopulations 
and the effect of interaction of these subpopulations with macrophages  fo r  4 h was studied. It will be c lea r  
f rom Fig. 3 that incubation of macrophages  with cort ical  TC led cells which were  unable by themselves to in- 
duce the GVHR to induce an intensive GVHR. The inducing proper t ies  of the medullary TC were unchanged 
af ter  contact with macrophages .  Medullary TC, it will be noted, possess  lower react ivi ty  than c o r t i s o n e - r e -  
s is tant  cells,  although these cells were located in the medulla of the thymus.  

The resul ts  thus show that the ta rge ts  fo r  the regula tory  effect of macrophages  are  cor t i sone-sens i t ive ,  
re la t ively rad iores i s tan t  cells,  located in the cor tex  of the thymus and migrat ing into the spleen, i .e. ,  in the i r  
charac te r i s t i cs  as a whole they correspond to T 1 cells.  Interaction of the subpopulation of immature  p r e c u r -  
so r s  of T effectors  of GVHR located in the cortex of the thymus with macrophages  for  severa l  hours probably 
facil i tates their  functional maturat ion.  As a result ,  cells capable of developing a more  intensive GVHR than in- 
tact  TC accumulate.  Maturation of GVHR p r e c u r s o r s  probably takBs place under the influence of one (or s ev -  
eral) macrophagal  monokines. This hypothesis is based on the resul ts  of a se r ies  of investigations which showed 
that the humoral  fac tors  of macrophages  can produce differentiation of immature  TC to T cells [10]. 

The aim of future r e s e a r c h  will be to determine the actual role of macrophagal  monokines in the p rocess  
descr ibed above and to determine the molecular  nature of these monokines. 
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Repor ts  have recent ly  been published on the poss ibi l i ty  of reproducing the product ion of antibodies against  
dif ferent  antigens by human lymphoid cel ls  in cul ture  in v i t ro .  These  antigens include xenogeneic e ry th rocy te s  
and pol iomyel i t i s  and influenza v i r u s e s .  P e r i p h e r a l  blood cel ls  have been used to study antibody product ion 
against  influenza virt~s [9, 10, 12]. 

The method of studying antibody product ion against  influenza v i rus  in v i t ro  can be used to obtain data on 
the mechan i sms  of antibody fo rmat ion  and invest igat ions of immunologic  m e m o r y .  A more  profound study of 
the l a t t e r  p r o b l e m  is  n e c e s s a r y  with the obtaining of data showing that s t r a in - spec i f i c  immuni ty  to in f luenza las t s  
for  a ve ry  long t ime  [3, 5]. Memory  cells  r e m a i n  in the pe r iphe ra l  blood for  s e v e r a l  weeks [8]. With these  
facts  and the cha r ac t e r i s t i c s  of the pathogenesis  of influenza in mind, it  was  decided to study antibody p roduc -  
tion against  influenza A (H3N2) v i rus  by cells  of the tonsi ls  and medias t ina l  lymph nodes - organs  draining the 
region of the "por ta l s  of ent ry  ~ of influenzal infection, where  m e m o r y  cells p e r s i s t  fo r  a long t ime  [2]. 

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

Influenza v i rus  A / L e n i n g r a d / 3 8 5 / 8 0  (H3BI2), grown in a cul ture of MDCK cel ls  ( t ransplantable  canine 
kidney cells) was used in the expe r imen t s .  The tonsi ls  and lymph nodes were  obtained f r o m  adults of both 
sexes  undergoing tons i l lec tomy for  chronic tonsi l l i t i s  and r e s p i r a t o r y  d i s ea se s .  After  r emova l  the lymph nodes 
and tonsi ls  we re  p laced in f lasks  with EagleTs med ium or  medium 199 containing 10% bovine s e r u m ,  100 
u n i t s / m l  penicil l in and s t rep tomycin ,  and 200 p g / m l  kanamycin,  and rece ived  in the l abo ra to ry  not l a t e r  than 
a f t e r  1 h. The s a m e  medium was used to wash the cel ls .  P ieces  of t i s sue  with no vis ible  signs of inf lammat ion  
were  exc ised  f r o m  the tonsi ls  with s c i s s o r s ,  t r a n s f e r r e d  to s t e r i l e  pe t r i  dishes with medium,  washed  3 t imes ,  
and again t r a n s f e r r e d  to s t e r i l e  dishes.  Lymph nodes were  f r eed  f r o m  ext raneous  t i s sue  and t r e a t e d  in the 
s ame  way as the tons i l s .  Cells were  i so la ted  f r o m  the lymph nodes and tonsi ls  by means  of d issec t ion  needles ,  
col lec ted  in t e s t  tubes ,  and washed twice on the T s L R - 1  centr i fuge at 800 r p m  for  5 min  at 4~ The s u p e r -  
natant  a f t e r  the las t  washing was col lected for  de te rmina t ion  of ant ibodies .  The res idue  was resuspended  ia 
cul ture  medium.  
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