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EFFECT OF CONTAMINATION OF GERMFREE GUINEA 

PIGS BY INDIVIDUAL MEMBERS OF THE INTESTINAL 

MICROFLORA ON ANTIBODY AND COMPLEMENT LEVELS 

V. N. Andreev and Go I. Podoprigora UDC 574.24:576.85.083.5: 
576o851.48.097.5 

On the 3rd day a f t e r  b i r th  g e r m f r e e  guinea pigs were  contaminated by one of the following 
r ep re sen t a t i ve s  of the no rm a l  intest inal  mic ro f lo ra :  Bacil lus m e s e n t e r i c u s ,  Bacil lus subti l is ,  
Staphylocoeous albus,  and Streptococcus  faeca l i s .  The levels  of antibodies against  the m i c r o -  
o rgan i sms  used for  mort .contaminat ion and also against  Eseher ich ia  coli 055, which is patho-  
genic for  guinea pigs ,  and the s e r u m  complement  levels  were  studied in the an imals  at the age 
of 2 weeks.  Contamination of the guinea pigs by_B. mesen t e r i cus  and B. subtil is  did not s igni-  
f icantly change the antibody levels  against  these m i c r o o r g a n i s m s ,  whereas  S~ albus and S. fae-  
cal is  apprec iab ly  s t imulated antibody format ion .  Similar  r esu l t s  were  obtained with r e spec t  to 
E. coli 055. The complement  level  was significantly inc reased  by the s p o r e - b e a r i n g  ae robes  
and by S. albus.  

KEY WORDS: g e r m f r e e  animals ;  n o r m a l  mic ro f lo ra ;  antibodies;  complement .  

Exper imen t s  on g e r m f r e e  an imals  have es tabl i shed that the normal  mic ro f lo r a  s t imula tes  the immune 
s y s t e m  of the host  [3,4,6]. An i n t e r e ~ i n g  aspec t  of these invest igat ions was the study of the immunogenic  
p r o p e r t i e s  of individual m e m b e r s  of the no rma l  mic ro f lo r a .  

The object  of this investigation was to study the effect  of o ra l  contamination by individual m e m b e r s  of 
the intest inal  m i c r o f l o r a  on antibody format ion  agains t  hose m i c r o o r g a n i s m s  and against  Escher ich ia  coli 055, 
and also the s e r u m  complement  level  of the g e r m f r e e  guinea pigs.  

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 monocontaminated  an ima l s  (6-10 in each group) aged 2 weeks were  used. 

G e r m f r e e  guinea pigs were  obtained f rom the mo the r s  toward the end of gestat ion by caesa r i an  section 
by a s t e r i l e  i sola t ion technique [3]. The animals  were  r e a r e d  on the BMS-1 s te r i l e  diet developed in the w r i t e r s '  

R e s e a r c h  L a b o r a t o r y  of Exper imenta l  Biological  Models,  Academy of Medical Sciences of the USSR, 
Moscow Region. (Presen ted  by Academic ian  of the Academy of Medical Sciences of the USSH A. M. Chernukh.) 
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T A B L E  1, A n t i b o d i e s  A g a i n s t  I nd iv idua l  
M e m b e r s  of I n t e s t i n a l  M i c r o f l o r a  in  S e r u m  
of G e r m f r e e  and M o n o c o n t a m i n a t e d  G u i n e a  

P i g s  ( log 2) 

Mieroorganizm 
(antigen) 

Bac. mesente- 
ricus 

Bac. subtilis 
S. albus 
S, faecalis 

Animals donating 
$ ~ u m  

Gerrnfree Monocon- 
taminated 

IA4~0,11 1,64~0,25 
0.74+0,21 1,66+0,12 
4,58~0,15 6,47-----0,14 
2,25 ~0,16 7,07~0,06 

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

T A B L E  2~ A n t i b o d i e s  A g a i n s t  E. co l i  055 and C o m p l e m e n t  in B lood  S e r u m  of G e r m f r e e  
and M o n o c o n t a m i n a t e d  Gu inea  P i g s  (log2) 

Animals donating serum 

Contamin- Contarnin- Contamin- Contamin- 
Index Germfree ated by B. p p p 

~aesenterieus ated by B. ated by S. p ated by S. 
subtitis albus faeealis 

Antibodies ] ] 
agaimt l 
E, coli 055 ] 1,00~-0,33 I 1,30~0,09 
Monocon- I 
tarninated I 7,07--0,I0 13,69-----0,08 

T 

> 0,05 

<0,001 

1,77----- 0,07 

12,96~0,04 

<0,05 

<o,ool 

5,57"+- 0,11 

9,00~ 0,14 

<0,001 

<0,001 

7,08----- 0,06 

7,34~-0,25 

<0,001 

> 0,05 

laboratory. The sterility control was carried out by Wagner's method [8]. 

The choice of microorganisms for contamination was made taMng into account the normal guinea pig 
microflora [2]. The following microorganisms were used: Bacillus mesentericus 1024, Bacillus subtilis 8236, 
and Streptococcus faecalis 484, obtained from the L. A. Tarasevich Government Control Institute for Medical 
Biological Preparations, and Staphylococcus albus 9198 obtained from the Institute of Experimental Medicine, 
Academy of Medical Sciences of the USSR. 

The animals were contaminated by mouth on the 3rd day after receipt by administering i ml of a micro- 
bial suspension containing 500,000 bacterial cells. Contamination was repeated during the next 2 days. The 
animals were sacrificed and the number of microorganisms determined in i ml of the contents of the cecum by 
the serial dilution method. Except in the case of B. mesenterieus, the number of microorganisms cultured was 
equivalent to 10 s cells. The content of B. Mesentericus was i0 times greater. 

The titer of antibodies against E. coli 055, pathogenic for guinea pigs, and against representatives of the 
intestinal microflora used for monocontamination was determined by the passive hemagglutination test (PHT) 
with sheep's red cells using the Takachi microtitrator by the method described in [7]. A culture of E. coli 055 

B5H6, strain 27, was obtained from the L. A. Tarasevich Government Control Institute. 

The presence of common antigens in E~ coli 055 and the microorganisms used for contamination was 

established by the PHT and by Ouchterlony's double gel diffusion test [5]. The results of both tests were nega- 

tive. 

The complement titer was determined by the immune hemolysis of sheep's red cells test by the serial 

dilution method with the Takachi microtitrator [I]. 

The numerical results were subjected to statistical analysis. 

EXPERIMENTAL RESULTS 

Contamination of the gerrnfree animals by spore-bearing aerobes (]3. mesentericus and B. subtilis) had 
no significant effect on the titer of antibodies against these microorganisms in the serum. The difference for 
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B. mesen te r icus  was not s tat is t ical ly significant (P > 0.05). Meanwhile S. albus and S. faecalis caused marked 
stimulation of antibody format ion (Table 1). 

Similar resul ts  also were obtained with E. coli 055 (Table 2). 

As regards  complement formation the spore-bear ing  aerobes and S. albus were most  active. For  S. 
faecalis  the difference f rom the ge rmfree  an imals  was not significant (Table 2). 

The resul ts  indicate that the formation of natural  immunity is dependent on the microbial  factor .  Indi- 
vidual representa t ives  of the normal  microf lo ra  were found to differ in their  effect on the formation of anti- 
bodies and complement.  An increase  in the concentration of antibodies against E~ coli in the absence of common 
antigens between E. coli and the mic roorgan i sms  used for contamination is evidence of nonspecific stimulation 
of the corresponding clones of ant ibody-forming cells  by individual representat ives  of the normal  microf lora .  

lo 
2. 
3. 

4o 
5~ 
6o 
7. 
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KINETICS OF COLONY-FORMING ABILITY OF MOUSE 

BONE MARROW CELLS AFTER ADMINISTRATION 

OF HYDROCORTISONE 

V. A. Kozlov and I. G. Tsyrlova UDC 612.419:612.6]o014.46:615.357.453 

The dynamics of the colony-forming and migrat ion capacity of polyp, tent  hematopoietic stem 
cells in the bone mar row of (CBA x C57BL)F 1 mice was studied after  injection of hydrocor t i -  
sone~ The relat ive number of hematopoietic stem cells in the bone mar row was higher than 
in the control on the 3rd day after  hydrocor t isone injection. This increase  was maximal  on 
the 5th day af ter  the injection. On the 8th day the number of hematopoietic stem cells was 
down to normal  again. 

KEY WORDS: polyp.tent  stern cells; proliferat ion;  migration; hydrocort isone.  

For  a long t ime the immunodepress ive effect of glucocort icoids was explained by their  cytotoxic action 
on the immunocompetent  cells of lymphoid t issue [11]. However,  recent  observations have shown that cells of 
the thymus medulla of birds [15] and mice [7,8,10] are  res is tant  to the action of high doses of hydrocort isone 
(HC). Various workers  have obtained evidence to show that injection of HC into mice increases  the activity of 
the bone m a r r o w  cells in the graft  versus  host react ion [10] and in response to phytohemagglutinin in vitro 
[121o They consider  that these effects can be attributed to migrat ion of cor t i sone- res i s tan t  cells of thymus 
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