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B A R R I E R - F I X I N G  F U N C T I O N  IN G E R M F R E E  A N I M A L S  

G.  I .  P o d o p r i g o r a  UDC 612.42.017.1-082 : 576.85.083.5 

The s ta te  of the ba r r i e r - f i x ing  function was studied in g e r m f r e e  and ord inary  guinea pigs and ra t s .  
After  contaminat ion with Escher i ch ia  coli  055 (in doses of 5 �9 108 and 10 �9 10 l~ bac te r i a l  cel ls  for  
subcutaneous and o ra l  adminis t ra t ion ,  respect ive ly)  only t rans ien t  bac t e r i emia  was observed in 
the o rd ina ry  an imals  in the ea r ly  s tages  a f te r  infection. Meanwhile the bac t e r i emia  in the g e r m -  
f r ee  an imals  inc reased  p r o g r e s s i v e l y  to cause  death of the an imals  in the cour se  of 2-3 days. 
A reduced  fixing and bac te r i c ida l  power of the regional  lymphatic sy s t em and of the deep s t r uc -  
t u re s  of the monocyt ic -phagocyt ic  s y s t em was d i scovered  in the g e r m f r e e  animals .  Exper imenta l  
conf i rmat ion  of the ro le  of antibodies in the manifes ta t ion of the b a r r i e r - f i x i n g  function was ob- 
tained with r e s p e c t  to E. coll.  The exper imen t s  show the important  role  of the mic rob ia l  fac tor  
in the fo rmat ion  of the b a r r i e r - f i x i n g  function of the body. 
KEY WORDS: b a r r i e r - f i x i n g  function; monocyt ic-phagocyt ic  sys t em;  bac t e r i emia ;  g e r m f r e e  
animals .  

The. abi l i ty of the va r ious  t i s sue  s t ruc tu re s ,  espec ia l ly  of lymphoid t i ssue ,  to fix a mic rob ia l  agent,  to 
which the name  b a r r i e r - f i x i n g  function of the body has been applied [1-3, 6], p lays  an important  ro le  in the 
r e s i s t a n c e  of the body to infection. However ,  the ro le  of the mic rob ia l  fac tor  in the fo rmat ion  of the b a r r i e r -  
fixing function has not yet  been adequately studied. 

The object  of this invest igat ion was to study the act ivi ty  of the superf ic ia l  and deep b a r r i e r  sy s t ems  in 
g e r m f r e e  an imals  by compar i son  with ord inary  animals .  

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

G e r m f r e e  and ord inary  guinea pigs (aged 3-4 weeks) and Wistar  r a t s  (aged 3-4 months) were  used. The 
g e r m f r e e  guinea pigs were  obtained by hys t e ro tomy by the w r i t e r ' s  own method, using an operat ing isolator  
[5]. The g e r m f r e e  r a t s  were  obtained f rom " IFFA-CREDO" (France) and r e a r e d  in t r anspa ren t  plast ic  
gnotobiological  i so la to rs  of the w r i t e r ' s  own design and polyvinyl chloride f i lm iso la tors  made by the f i rm of 
"Ce l s t e r - I so t echn ie"  (France) .  The French  i so la tors  a re  equipped with a specia l  s luice s y s t e m  (of the DPTE 
type),  with an in ter leaving connecting device,  ensur ing the rapid insert ion of s t e r i l e  ma te r i a l s  into the chamber  
of the isola tor .  

To feed the g e r m f r e e  guinea pigs a semil iquid diet of type L-477 was used,  and the g e r m f r e e  r a t s  were  
given a diet of type L-474E12. These  diets  have proved ve ry  sa t i s fac to ry  in p rac t i ce  for  maintaining g e r m f r e e  
guinea pigs and r a t s  [9, 10]. The diets were  s te r i l i zed  in a vacuum autoclave at 121~ for 25 min. Throughout 
the period of the gnotobiological  expe r imen t s ,  the s t e r i l i ty  of the g e r m f r e e  animals  was kept under s t r i c t  con- 
t rol .  The microbio logica l  contro l  followed the genera l  pa t tern  [11] with slight modifications [4]. 

Activi ty of the b a r r i e r - f i x i n g  function was a s s e s s e d  f rom the level  of the bac t e r i emia  and quanti tat ive 
bac te r io log ica l  invest igat ion of the regional  lymph nodes and spleen.  The bac t e r i emia  was de termined by 
seeding tenfold dilutions of blood s am p l e s  (0.5 ml) on Endo 's  agar  in pe t r i  dishes followed by counting the 
number  of colonies growing p e r  mi l l i l i t e r  of blood. During bac ter io logica l  investigation of the lymph nodes and 
spleen a weighed sample  of t i s sue  was homogenized in 1 ml  of s te r i l e  physiological  saline.  Samples of 0.5 ml  
of the cor responding  tenfold dilutions of homogenate were  seeded on Endo 's  agar  in pe t r i  dishes.  The  number  
of growing colonies Was calculated pe r  100 mg of t i ssue .  
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Fig. 1. Bacteriemia in germfree and ordinary guinea pigs 30 min 
and 2 h after parenteral injection of E. coli 055. Cross-hatched 
columns represent ordinary guinea pigs; obliquely shaded columns 
represent germfree guinea pigs. Ordinate, log. of number of 
microbes in 1 ml of blood. 

Fig. 2. Bacteriemia and distribution of microorgamsms in lymph 
nodes and spleen of germfree and ordinary rats 24 h after paren- 
teral injection of E_.. coli 055. Cross-hatched columns represent 
ordinary rats; obliquely shaded columns represent germfree rats. 
Ordinate, logarithm of number of microbes in i00 mg of tissue or 
1 ml of blood. 
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Fig. 3. Clearance of blood following injection of 
E. coli 055 into germfree and ordinary guinea 
pigs: 1) ordinary guinea pigs; 2) germfree 
guinea pigs; 3) germfree guinea pigs after opsoni- 
zation of bacteria. Abscissa, time (in rain); 
ordinate, logarithm of number of microbes in 1 
ml of blood. 

The test microorganism was a pathogenic strain of Escherichia coli 055. The barrier-fixing function was 
determined by subcutaneous and oral methods of infection. As a first step, in experiments on ordinary animals 
the minimal agressive dose was determined, i.e., the smallest nt, .i)er of microorganisms which, when intro- 
duced by one of the above methods into the bloodstream, led to o~,9nstrable bacteriemia after 30 rain. In the 
subcutaneous method of estimating the barrier-fixing function, 5 �9 i0 ~ bacterial cells in 0.1 ml physiological 
saline were injected subcutaneously into the animal's hind limb, whereas by the oral method of infection 1.10 i~ 
bacterial cells were given in 1 ml of physiological saline. 

The fixing capacity of the deep barrier systems was determined from the time taken for E. coli 055 cells, 
injected into the heart in a dose of 125,000 cells in a volume of 0.5 ml, to disappear from the bloodstream. 
Each group of experimental (germfree) and control (ordinary) animals infected by one of the above methods con- 
tained eight to ten animals. 
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E X P E R I M E N T A L  R E S U L T S  

The r e su l t s  showed that 30 min a f te r  subcutaneous injection of E. coli  055 the indices of b a c t e r i e m i a  in 
the g e r m f r e e  guinea pigs were  much higher than those In o rd ina ry  animals .  The b a c t e r i e m i a  in the o rd inary  
an imals ,  m o r e o v e r ,  unlike that  of the g e r m f r e e  an imals  was t r ans ien t  in c h a r a c t e r  (Fig. 1). Quantitat ive 
bac te r io log ica l  invest igat ions of the regional  (inguinal) lymph nodes 2 h a f te r  infection showed higher fixing 
capaci ty  in the o rd ina ry  an imals .  Whereas  the re  were  2 �9 l0 s bac t e r i a l  cel ls  for  eve ry  100 mg of lymphoid 
t i s sue  in the g e r m f r e e  an imals ,  in the o rd inary  an imals  the number  of m i c r o o r g a n i s m s  was 4 �9 106. 

In the g e r m f r e e  Wis ta r  r a t s  24 h a f t e r  p a r e n t e r a l  infection bac t e r i a  were  found in the regional  lymph 
nodes,  blood, and spleen,  whereas  In o rd ina ry  an imals  m i c r o o r g a n i s m s  were  detected only in the regional  
lymph nodes,  and in much s m a l l e r  numbers .  These  findings indicate higher act ivi ty  of the deep b a r r i e r - f i x i n g  
s y s t e m s  in o rd ina ry  an imals  (Fig. 2). 

A dep res sed  b a r r i e r  function of the lymphoid s y s t e m  of the intest inal  t r a c t  also was found in the g e r m f r e e  
an imals .  Whereas  in o rd inary  guinea pigs a f t e r  o r a l  contaminat ion only t rans ien t  bac t e r i emia  was found, d i s -  
appear ing  a f t e r  24 h of observa t ion ,  the b a c t e r i e m i a  in the g e r m f r e e  an imals  inc reased  p r o g r e s s i v e l y ,  causing 
death of the an imals  in the c o u r s e  of 2-3 days.  

Depre s sed  b a r r i e r - f i x i n g  function a lso  was obse rved  in the deep b a r r i e r  sy s t ems  of the g e r m f r e e  ani-  
ma ls .  After  injection of E. coli  055 into the hear t  of the g e r m f r e e  guinea pigs pe r s i s t en t  bac t e r i emia  was 
observed .  Meanwhile,  in ord inary  animals  the bac t e r i a  d isappeared  rapidly  f rom the blood s t r e a m  {15-30 rain 
af ter  infection). Fu r t he r  invest igat ions showed that  the dep res sed  phagocytic act ivi ty of the ret ieuloendothel ium 
was la rge ly  due to a deficiency of antibodies against  E. coli  055 in the g e r m f r e e  guinea pigs [8]. After  p r e -  
l iminary  opsonizat ion of the bac t e r i a  with specif ic  an t i s e rum in dilutions of 1 : 10 and 1 : 100 (agglutinatIng 
t i t e r s  1 : 1024) the blood c l ea rance  indices of the g e r m f r e e  an imals  we re  r e s to r ed  to the normal  values  ob- 
se rved  in o rd ina ry  an imals  (Fig. 3). 

As a r e su l t  of these  expe r imen t s  on g e r m f r e e  an imals  depress ion  of the fixing p rope r t i e s  of both the 
super f ic ia l  and deep b a r r i e r  s y s t e m s  was es tabl ished.  On the one hand, this points to the important  ro le  of the 
m i c r o b i a l  fac tor  in the fo rmat ion  of the b a r r i e r - f i x i n g  mechan i sms  of r e s i s t ance ,  and on the other  hand it 
emphas izes  the sys t emic  c h a r a c t e r  and the c lose  intereonnect ion between the b a r r i e r - f i x i n g  function and other 
manifes ta t ions  of the immunobiological  r eac t iv i ty  of the body. 

Cons ider Ing  that  the mechan i sm of the b a r r i e r - f i x i n g  function and of the p r o c e s s e s  of phagocytosis  have, 
In pr inciple ,  much in common,  it can be suggested that the morphologica l  subs t ra te  of the b a r r i e r - f i x i n g  function 
with r e s p e c t  to the whole o rgan i s m  is made up of e lements  of the re t iculoendothel ia l  sy s t em or ,  in the new 
nomenc la tu re ,  the mononuclear  phagocytic s y s t e m  [7]. 

The immedia te  causes  of depress ion  of the b a r r i e r - f i x i n g  function of the mononuclear-phagocyt tc  sys t em 
in the g e r m f r e e  an imals  may have been a deficiency of humora l  (opsonizing) fac to r s  such as antibodies and 
complement ,  and a lso  the deficient  developement  of the m e c h a n i s m s  of ce l lu la r  r eac t iv i ty  to the pathogenic 
agent introduced. Enhancement  of the b a r r i e r - f i x i n g  function by vaccinat ion and endotoxin has been observed 
prev ious ly  in o rd ina ry  an imals  [1~ 2]. Meanwhile the p r e s e n c e  of a definite b a r r i e r - f i x i n g  function even in 
g e r m f r e e  an imals ,  intact  f rom the immunologica l  standpoint,  suggests  that the acquired humoral  fac tors  me re ly  
faci l i ta te  this p r o c e s s  by fo rming  immune complexes  with foreign ant igens  that  provide an adequate biological  
s ignal  for  act ivat ion of the cel ls  of the mononuclear -phagocyt ic  sys tem.  The fur ther  study of the p r ec i s e  
mechan i sms  and pr inc ip les  of the b a r r i e r - f i x i n g  function and its dependence on the mic rob ia l  fac tor  is an e s s e n -  
t ia l  s tep in the study of control led regulat ion of the r e s i s t a n c e  of the o rgan i sm.  
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I N A C T I V A T I O N  OF S T E M  

C O M P E T I T I O N  B E T W E E N  

G. A.  I g n a t ' e v a ,  V,  
a n d  T .  B.  R u d n e v a  

CELLS BY ALLOGENEIC LYMPHOCYTES: 

T 1 AND T 2 SUBPOPULATIONS 

M. Man'ko, UDC 612.6.02.017.1-06:612.112.94 

Transplantat ion of bone mar row cells  mixed with allogeneic T lymphocytes into i rradiated rec ip i -  
ents is accompanied by inactivation of stem cells  of the graft. Lymphocytes f rom lymph nodes of 
T mice possess  g rea te r  inactivating power than T lymphocytes f rom the spleen. In the case of the 
combined action of T lymphoeytes f rom the spleen and T lymphocytes f rom the lymph nodes, 
inactivation of the stem ceils was slight in degree or  absent altogether.  
KEY WORDS: T lymphocytes;  s tem cells.  

Combined transplantation of genetically foreign cells  of hematopoietic t i ssues  into irradiated recipients 
is known to be followed by inactivation of the stem colony-forming units (CFU) of the grafts  by the allogeneic 
lymphocytes of the mixture [2]. It has been shown that the chief, it not the exclusive inactivating role in these 
p rocesses  is played by T lymphocytes [1]. 

The object of this investigation was to continue the study of the inactivating power of T lymphocytes and, 
in par t icular ,  of their  subpopulations with affinity for the spleen (T1) and for the lymph nodes (T2) of the rec ip i -  
ents and also the interaction between these cells in the p rocesses  of CFU inactivation. 

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

Experiments  were car r ied  out on CBA, C57BL/6J (C57BL), and (CBA • C57BL/6)F 1 mice. The donors of 
thymus cells were CBA mice aged 4-7 weeks and the donors of bone mar row cells were C57BL mice aged 2-5 
months. The recipients  were CBA and (CBA x C57BL)F 1 mice aged 2-5 months irradiated in a dose of 850-900 
rad 24 h before transplantation of cell  suspensions.  The dose rate  was 170-149 rad/min.  To obtain T mice,  
3 �9 107-5 �9 107 syngeneic thymus cells were injected into lethally irradiated CBA mice and, 7 days later,  the 
spleen (Spl) and inguinal, popliteal, mesenter ic ,  and submandibular lymph nodes (LN) were removed for the 
preparat ion of cell  suspensions.  The cells obtained were mixed in various proport ions with bone mar row cells 
of C57BL mice and the cell  mixtures were transplanted into lethally irradiated (CBA x C57BL)F 1 mice. Animals 
receiving bone mar row cells of C57BL mice only served as the control.  In all the experiments  cell  suspensions 
were injected intravenously into the irradiated mice. The methods used to prepare  the cells were described 
previously  [3]. The recipients  were killed 7-8 days after  transplantation, their  spleens were removed and fixed 
in Bouin's solution, after which the number of macroscopica l ly  visible colonies was counted. The decrease  in 
the number  of colonies in the experimental  group of animals compared with the controls was expressed as the 
index of CFU inactivation [3]. 
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