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Food and intest inal  bac t e r i a  a re  the source  of continuous immune s t imula t ion  of the o rgan i sm  [10]. The 
quantity of pro te in  antigen enter ing the in ternal  medium of the body evidently depends to some degree  on the 
s t ruc tu re  of the pro te in  and its r e s i s t ance  to the action of digest ive enzymes  [5]. Compar i son  of the p r o c e s s e s  
of p ro teo lys i s  and absorpt ion  fo r  d i f ferent  p ro te ins  is of g r ea t  in t e res t ,  e spec ia l ly  when the i r  act ivi ty  as food 
a l l e rgens  is c o m p a r e d  [6]. In the invest igat ion desc r ibed  below pro teo lys i s  and absorpt ion of two food antigens 
admin i s t e r ed  s imul taneous ly  to the s ame  expe r imen ta l  animal  we re  compared .  Select ive de te rmina t ion  of two 
different  antigens in e x t r e m e l y  low concentra t ions  was c a r r i e d  out by the use of the method of analyt ical  i m -  
munosorp t ion  of t r i t i a t ed  p ro te ins  [7]. The r e s u l t s  w e r e  subjected to s ta t i s t i ca l  ana lys is  by compar ing  random 
samples  with t ied pa i r s  [4]. 

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

Male Wis t a r  r a t s  weighing 150-180 and 250-280 g w e r e  used. The animals  were  depr ived  of food for  24 h 
before the exper imen t .  The mix ture  admin i s t e r ed  to the an imals  through a ga s t r i c  tube included 100 mg un- 
labeled human s e r u m  albumin (HSA) and 1 mg each of bovine s e r u m  albumin (BSA) and hen ovalbumin {OVA), 
labeled with 3H. The total  volume of the mix ture  was 1.5 ml and the solvent  was 0.01 M Na-phosphate  buffer  
with 0.15 M NaC1 (PSB). The dose of rad ioac t iv i ty  of the labeled pro te ins  was 1-5 pCi fo r  each.  The pro te ins  
w e r e  labeled as descr ibed  in [3]. Af ter  20, 60, or  180 rain l apa ro tomy was p e r f o r m e d  on the an imals  under  
hexobarb i ta l  anes thes ia .  In the an imals  of groups  1 and 2 (20 and 60 min) the s tomach,  p rox ima l  and dis tal  p o r -  
t ions of the sma l l  intest ine,  and the la rge  intest ine were  pe r fused  with PSB in a volume of 5 ml.  The pe r fusa t e s  
were  quickly cooled to 0~ 10 pl of d i isopropyl  f luorophosphate  in isopropyl  alcohol was added, and the mix tu re  
was c l ea red  by eentr i fugat ion in an OPN-3 centr i fuge at 3000 r p m  and kept at -30~ until r equ i red  for  analys is  
fo r  not more  than 7 days .  Se rum was taken f r o m  the p o s t e r i o r  vena cava  of the an imals  of groups 2 and 3 (60 
and 180 rain) and biopsy m a t e r i a l  was taken f r o m  the spleen and l iver .  The t i s sues  were  homogenized in a 
homogen ize r  with Teflon pes t l e  in 9 volumes  of PSB, the homogena tes  we re  centr i fuged at  105,000g in a U T s P -  
65 centr i fuge fo r  1 h, and the t r a n s p a r e n t  aqueous l aye r  of supernatant  was withdrawn fo r  analys is  (saline cell  
ex t rac t ) .  The pe r fu sa t e s  of the va r ious  pa r t s  of the gas t ro in tes t ina l  t r ac t ,  pe r iphe ra l  blood s e r u m ,  and sal ine  
cell  ex t r ac t s  of the o rgans  were  applied to columns with s e p h a r o s e  immunosorben t s  against  BSA and against  
OVA. Sorption of heterologous  pro te in  on the immunoso rben t s  did not exceed 0.3% of the quantity applied; a 
300-fold excess  of HSA by weight did not inhibit binding of BSA and OVA with the cor responding  immanoso rben t s .  
After  appl icat ion of the p repa ra t i ons ,  3H-label not bound with hat ibodies  was washed  off with 20 ml  PCB (about 
100 f ree  volumes  of the column), and the inlmunospecif ie  s t r u c t u r e s  were  then eluted f r o m  the immunosorben t  
by 0.1 M acet ic  acid.  Radioact ivi ty  in the e luates  was de t e rmined  on an Inter technique SL-30 liquid scint i l la t ion 
f l - s p e e t r o m e t e r  (France) in B r a y ' s  sc in t i l l a tor .  
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TABLE 1. Content of ( immunoreactive) BSA and OVA, Retained by Specific Immunosorbent  
in Chyme of Rats 20 and 60 rain af ter  Simultaneous Gastr ic  Tube Feeding with Proteins  (in 
% of dose administered,  calculated per  whole organ) 

Part of gastrointestinal 
tract 

Stomach 

Proximal part of small in- 
testine 

Distal part of small intestine 

Large intestine 

Total gastrointestinal tract 

BSA 

2,5d=0,7 
(4,6=t=2,0) 
2,8• 1,2 
(2,5-+-0,4) 
0,42=t=0,08 
(1,1• 
0,52• 
(o,52• 

6,3• 
(8,7• 

After 20 min 

OVA 

5,9• 
(5,3• 
4,4• 
(6,2• 
1,0• 

(3,6• 
0,67• 
(1,42• ~ 
12,0• 1,8 

(16,4• 

<0,1 
>0,1 
>0,1 
<O,OOl 
<0,001 
<0,001 
>0,I 
<O,OI 
<o,ool 
<0201 

BSA 

0,25• 

0,10• 

0,36• 

0, I0• 

0,8h:k0,09 

After 60 min. 

OVA 

0,9• 

0,62• 

5,2• 

0~54• 

7,4• 

<0,1 

<0,01 

<0,02 

<0,05 

<0,02 

Legend. Numbers  without parentheses  show data for  animals weighing 150-180 g; numbers  
in parentheses are  data for  animals weighing 250-280 g, After 20 rain four  rats  weighing 
150-180 g and four rats  weighing 250-280 g were used; af ter  60 rain five rats  weighing 150- 
180 g were used; s tandard deviations of values and significance of differences between data 
for  OVA and BSA are  shown. 

TABLE 2. Content of (immunoreactive) BSA and OVA Retained by Specific Immunosorbent  
in Per iphera l  Blood Serum and Ext rac ts  of Liver  and Spleen Cells of Rats 60 and 180 rain 
af ter  Feeding (in % of fed dose, calculated for  weight of organ) 

After 60 rain After 180 min 
Tissue 

BSA OVA P BSA OVA P 

Blood serum 
Liver 
Spleen 

0,022• 
0,042• 

0,0063• 

0,11=h0,01 
0,31=k0,05 

0,0401=0,002 

<O,Ol 
<O,Ol 
<o,ool 

0,013• 
0,069• 

0,0035::h 0,0001 

0,ii• 
0,523-+-0,038 
0,036• 

<0,01 
<0,001 
<0,05 

Legend. In both groups five ra ts  weighing 150-180 g were used; the s tandard e r r o r s  of the 
mean values and significance of differences between data for  OVA and BSA are shown. 

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

The resul ts  of determination of the antigenic s t ruc tures  of BSA and OVA in perfusates  of the g a s t r o i n -  
testinal  t rac t  of ra ts  of two age groups weighing 150-180 and 250-280 g, 20 and 60 rain af ter  feeding, are  given 
in Table 1. The degree of p reserva t ion  of the antigenic determinants  in all par ts  of the gastrointest inal  t r ac t  
20 rain after  administrat ion of the mixture was less for  BSA than for  OVA; for  the distal par t  of the small  in-  
testine and for  the gastrointest inal  t r ac t  as a whole, the difference was highly significant. The difference in the 
content of antigenic s t ruc tures  of BSA and OVA in the large intestine af ter  20 min of observation was not s ig -  
nificant, and this was evidently due to the fact that the very smal l  f ract ion of the liquid food mixture entering 
this part  of the intestine has passed rapidly through the small  intestine without having undergone intensive 
luminal proteolys is .  The content of immunoreact ive OVA in the chyme 60 rain af ter  gas t r ic  tube feeding was 
substantially g rea te r ,  as before,  than the content of immanoreact ive  BSA. 

The resul ts  of determination of the antigenic s t ruc tures  of BSA and OVA in the animals '  peripheral  blood 
serum,  l iver,  and spleen are given in Table 2. The resul ts  indicate that antigenic determinants  of OVA pene-  
t rate  into the internal medium of the body in much l a r g e r  quantities than those of BSA. The t ime course  of 
accumulation of the two antigens in the internal organs is quite s imi la r .  Both OVA and BSA accumulate  with 
t ime in the l iver  (P < 0.01), whereas  no such accumulation is observed in the blood and spleen. 

It can be concluded f rom these results  that antigenic determinants  of OVA are  much more  res is tant  in the 
body than antigenic determinants  of BSA when these proteins are adminis tered perora l ly .  The immunoreact ive  
protein determined in these experiments  consisted evidently of intact molecules [8] or ,  at least ,  of large f r a g -  
ments with a molecular  weight of not less than 12,000 daltons [9]. The high yield  of such products  in the course  
of metabolism of OVA may be connected with its l e s se r  vulnerabil i ty to at tack by prote inases .  Vulnerability 
of OVA to at tack by pepsin, determined in vitro [1], was 1.3 t imes less  than that of BSA (P < 0.01). A definite 
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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. 

L I T E R A T U R E  C I T E D  

1. I . V .  Gmoshinski i  and V. K. Mazo, Vopr .  Med. Khim.,  2_88, 138 (1982). 
2. M. Joly,  Phys ica l  Chemis t ry  of Pro te in  Denatura t ion [Russian t ransla t ion] ,  Moscow (1968), p. 32. 
3. S . N .  Zorin,  V. K. Mazo, e t  al. ,  Med. Ref.  Zh., 7, No. 7, 2250 (1982). 
4. V. Yu. Urbakh,  Mathemat ica l  Stat is t ics  fo r  Biologists  and Medical Scient is ts  [in Russian],  Moscow (1963), 

pp. 2O4-2O6. 
5. V . A .  Shaternikov,  V. K. Mazo, and V. A. Konyshev, Vopor .  Pi tan. ,  No. 4, 3 (1982). 
6. V . A .  Shaternikov,  I. N. Marokko,  et al. ,  Vopr .  Pi tan. ,  No. 2, 27 (1982). 
7. V . A .  Shaternikov,  L. F. Poryadkov,  et  al. ,  Dokl. Akad. NaukSSSR, 263, 757 (1982). 
8. K . J .  Bloch and A. W. Walker ,  J .  Al lergy,  6_7.7, 312 {1981). 
9. S. Dosa,  A. J .  Pesce ,  et al . ,  Immunology,  3._88, 509 (1979). 

10. R. Poston,  Nutri t ion and Disease ,  ed. R. J .  J a r r e t ,  London (1979), pp. 173-215. 
11. E . T .  Swarbr ick ,  C. R. Stokes, and J .  F. Soothill, Gut, 2_.0.0, 121 (1979). 
12. H . C .  Thomas and D. M. W. P a r r o t ,  Immunology,  2_~7, 631 (1974). 

T H Y M U S  T A R G E T  C E L L S  U N D E R  M A C R O P H A G E  C O N T R O L  

D U R I N G  T H E  F O R M A T I O N  OF G R A F T  V E R S U S  H O S T  

R E A C T I O N  E F F E C T O R S  

V .  G .  G a l a k t i o n o v ,  T .  V .  
a n d  N .  I .  L u t s a n  

A n f a l o v a ,  UDC 612.438.014.2-06:612.112.95.017.1 

KEY WORDS: macrophages ;  thymocytes ;  g ra f t  ve r sus  host  react ion.  

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. 
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