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Antibodies of both IgM and IgG types were found in the sera  of rabbits immunized with L forms 
of group A hemolytic streptococcus and Mycoplasma fermentans; in the course of the immune 
response the hemaggiutinin t i ter  rose  and the hyperimmune sera contained mainly antibodies 
of the IgG type. 
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It is now established that antibodies belonging to different types of immunogiobulins differ significantly 
in their  functional activity in different serologic immunologic reactions.  

Antibodies of the IgM class are  much more active in agglutination and lysis react ions and in the clearance 
of corpuscular antigens by ceils of the RES than IgG antibodies. The lat ter  exhibit greater  activity in the case 
of neutralization of toxins and in the passive anaphylaxis ~eaction. Finally, antibodies of the IgA type, because 
of their  high avidity, a re  effective in neutralization reactions and, being synthesized by lymphocytes of the 
mucous membranes of the intestinal and resp i ra tory  t racts ,  they participate in the mechanisms of local im- 
munity [2, 5, 13]. 

It has also been shown that the functional activity of antibodies of the same class varies  in the course of 
the immune response depending on the character ,  t imes,  and frequency of injection of the antigen [1, 15]. 

With these considerations in mind it becomes clear  that it is no longer possible to judge the character  
of developing immunity without a cor rec t  idea of the immunochemical type and activity of the antibodies. 

However, data in the l i tera ture  on antibody formation against infectious agents with a defective cell wall 
or  completely without it are  very scanty. A few papers are  devoted to the study of relations between antibodies 
of different immunochemical types in the sera  of patients infected with Mycoplasma pneumoniae [11, 12, 16]. 

As regards  the character is t ics  of antibodies formed under the influence of L forms of bacteria,  no infor- 
mation of this kind could be found in the accessible l i tera ture .  

The object of this investigation was to study the order  of formation of antibodies belonging to different 
classes of imraunogiobulins and changes in the types of antibodies in the course of formation of specific im- 
munity induced by L forms of group A hemolytic streptococcus and Mycoplasma fermentans:  

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

Chinchilla rabbits weighing 2-2.5 kg were immunized. Antigens to produce the specific immune sera 
were prepared by the method described in [7] from L forms of hemolytic streptococcus L-406 isolated by 
G. Ya. Kagan et al. (Moscow) from a patient with rheumatic fever,  and a strain of Mycoplasma fermentans 
(from Edward' s Museum, England). 

The cycle of immunization of the animals, by the method suggested by the present  wri ters  [7], lasted 3 
months. Periodic tes ts  were car r ied  out on 18 rabbits (10 immunized with the culture of L forms,  8 with the 
culture of mycoplasmas). Sera taken 6-7 days after the f i r s t  injection of antigen were conventionally described 
as nearly pr imary ~ and those taken 4 weeks la ter  as Wlate pr imary.  ~ nSecondary" sera  were obtained 1 week 
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Fig .  1 F ig .  2 

F ig .  1. Hernagglutinating ac t iv i ty  of s e r a  agains t  L-406 antigen.  He re  and in 
F ig .  2: absc i s sa ,  t i m e  of invest igat ion (in weeks);  ordinate ,  log of mean  geome t -  
r i c  t i t e r s .  1) IgM+IgG antibodies;  2) IgG ant ibodies .  

F ig .  2. Hemagglut inat ing act ivi ty  of s e r a  agains t  l~Iycoplasma f e rmen tans .  

TABLE 1. Distribution of Hemagglutinating 
Antibodies in Chromatographic Fractions of 
Rabbit Sera at Different Stages of Immune 
Response 

Antigen 

L-406 

Mycop lasma 
Iermentans 

Serum 

Primary: 
"early" 2,4 
"late" 3,7 

Secondary 4,5 
Hyperimmune 4,7 
Prim ary: 

"early" 2,8 
"late" 3,3 

Secondary 4,6 
Hyperimmune 4,8 

0 1,5 2,3 
1,5 1,8 2,1 
3,4 3,1 2,9 
4,1 3,8 3,3 

0 2,1 2,5 
0,5 2,8 2,2 
2,8 3,2 2,8 
5,0 4,7 2,8 

log 

a f t e r  the 2nd immunizat ion,  which was given 1 month a f t e r  the 1st,  and "hype r immune"  s e r a  we re  obtained 
a f t e r  revacc ina t ion .  

Antibodies  in the s e r a  w e r e  de te rmined  by the pass ive  hemagglut inat ion t e s t  fPI-IT) in the w r i t e r s ,  mod-  
i f icat ion [6, 8]. 

To  es t ab l i sh  the type  of ant ibodies  the s e r a  were  t r e a t ed  with 0 . !  M cys te ine  by Chernokhvos tova ' s  method 
[4] and f rac t iona ted  on DEAE-ce l lu lo se  columns by the s tepwise  elution method of Adinolfi et al. [9], using 
the  following phosphate  buffers :  1) pH 6.6, M-0.02;  2) pH 8.0, M-0.08; 3) pH 8.0, M-0.25.  

To  c h a r a c t e r i z e  the pro te in  composi t ion  of the th ree  f rac t ions ,  an immunoe lec t rophore t i c  invest igat ion 
was  c a r r i e d  out with sheep ant i rabbi t  s e r u m .  F rac t i on  1 was found to contain mainly  slow IgG-globul ins ,  
f r ac t ion  2 f a s t  IgG-globul ins  and a lso ,  pe rhaps  IgA-globul ins ,  whe reas  f rac t ion  3 contained IgM globulins and 
t r a c e s  of IgG-globul ins .  

E X P E R I M E N T A L  RESULTS 

Data showing the hemagglutinating activity of the sera in the various stages of the immune response are 
given in Figs. 1 and 2. 

T i t e r s  of ant ibodies  against  L f o r m s  of s t r ep tococcus  (Fig. 1), e x p r e s s e d  in log of the mean  g e o m e t r i c  
t i t e r ,  were  r e l a t i ve ly  low in the nearly p r i m a r y "  s e r a  (2.4 • 0.14). Af ter  t r e a t m e n t  with cyste ine  they fell  a 
l i t t le ,  evidence  of  the  p r e s e n c e  of both IgM-  and IgG-ant ibodies ,  although the l a t t e r  were  p re sen t  in smal l  
amounts  (1.9 • 0.06). 
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The sera  of rabbits immunized with mycoplasmas (Fig. 2) had higher over-aU t i ters  in the early stages 
(2.8), but also contained a small quantity of IgG-antibodies (1.9 -~ 0.1). The total antibody content in the nlaten 
L - s e r a  4 weeks after the f i rs t  immunization was increased (3.7 �9 0.3, whereas the level of IgG-antibodies r e -  
mained comparatively low (2.1 • 0.14). The over-al l  t i ter  of hemagglutinins in the antimycoplasma sera also 
was raised at these t imes (3.3 ~- 0.1), and the t i ter  of IgG-antibodies also was increased (2.7 :~ 0.4). 

Repeated immunization led to a sharp increase in the overall t i ters  of the sera  (4.5 �9 0.25 and 4.6 �9 0.2); 
IgM-antibodies still predominated at this period in the sera  of the rabbits receiving L forms of streptococcus, 
whereas in the "secondary" sera  against M__~. fermentans the t i ter  of IgG-antibodies was sharply increased 
(4.4 • 0.2). 

The hyperimmune sera  of both groups of animals obtained after intensive revaccination (intramuscular, 
intradermal,  and intravenous injection of antigens) contained antibodies in high t i ters  (4.7 e: 0.3 to 4.8 �9 0.2). 
Treatment  with cysteine did not lower the t i ters ,  indicating a sharply increased level of synthesis of anti- 
bodies of the IgG class.  However, some idea of the actual content of IgM-antibodies in the "early" and "hyper- 
immune" sera  could be obtained only after their  fractionation, the resul ts  of which are given in Table 1. 

IgM-Antibodies predominated in the "early" sera  of rabbits immunized with L forms,  and their  t i te rs  
were almost equal to the total t i ter  of antibodies detected in the PHT. When IgG-antibodies were determined 
it became evident that their  t i ter  was almost equal to that obtained after the reaction with cysteine (Fig. 1); 
moreover ,  it was due to the presence of IgG-antibodies of the fast type. In the "late" sera the over-al l  t i ter  
of hemagglutinins consisted of the sum of the increased IgG-antibodies, including slow (fraction 1) and fast 
(fraction 2), whereas the IgM-antibody level was ra ther  lower. 

An increase in the t i ter  of antibodies belonging to both classes of inununoglobulins was observed in the 
secondary and hyperirnmune sera, mainly on account of the IgG-antibodies of both types. 

When the resul ts  of fractionation of the anti-mycoplasma sera  are  examined it must be noted that in the 
"early" and, in part icular ,  in the "late" pr imary  sera  the formation mainly of IgG-antibodies was observed, 
initially fast and later  slow. Antibodies of the IgG type predominated in the secondary and hyperimmune sera,  
just as in the f i rs t  group. 

Antibodies belong to both IgM and IgG types were thus found in the sera  of rabbits immunized with micro-  
organisms lacking in a cell wall; in the course of immunization, the t i ter  of hemagglutinins rose,  with pre-  
dominance of antibodies of the IgG type in the hyperimmune sera .  

This character  of the immune response is due in all probability to the special features of the structure 
of the L forms and myoplasmas deficient in a cell wall and, consequently, in the antigens of lipopolysaccharide 
type belonging to the cell wall [3]. 

It is now well known that the nature of the antigen has a considerable effect on the kinetics of appearance 
of antibodies belonging to the different classes of immunoglobulins. It has been shown, for example, that some 
polysaccharides and complex cellular antigens induce the prolonged synthesis of 19S antibodies, whereas protein 
antibodies and, in part icular ,  preparations obtained from the flagella of Salmonella. adelaidae and other o r -  
ganisms induce principally the production of IgG-antibodies [1, 5, 10, 14]. 

It can be concluded from these observations that sera  containing antibodies of both the macro-  and 
microimmunoglobulin type, possess hemagglutinating propert ies .  

The further  study of the activity of different types of antibodies in immune reactions such as inhibition 
of growth and metabolism, the most accurate indicators of immunity in infections caused by microorganisms 
deficient in the cell wall, will be of great  interest .  
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C O M P A T I B I L I T Y  OF F - L I K E  P L A S M I D  F B l d r d  WITH STANDARD 

F - G R O U P  P L A S M I D S  IN S T R A I N S  OF E s c h e r i e h i a  e o l i  K12 

V. P .  S h c h i p k o v ,  T .  V. K o n n o v a ,  UDC 576.851.48.097.2:575 
a n d  N.  I .  S h c h i p k o v a  

Compatibility of derepressed F-like plasmid FBldrd,  integrated into the chromosome of 
E scherichia coli K12 cells with standard plasmids of compatibility groups FI-FVI was studied. 
The results  show that such plasmids can coexist in a stable state in the same cell with plasmid 
FBldrd.  This suggests that it belongs to a new compatibility group (FVII). 

KEY WORDS: bacterial plasmids; compatibility; plasmid transconjugants. 

One of the chief cr i ter ia  for determination of the degree of phylogenetic kinship between different bac- 
terial  plasmids is the compatibility test,  based on the inability of two closely related plasmids to coexist in 
a stable state in the same cell [3, 4]. According to this criterion, all currently known F-like plasmids can be 
divided into six compatibility groups (FI-FVI) [3-5]. 

The object of this investigation was to study compatibility of the F-like plasmid FBldrd,  previously 
identified by the wri ters  in cells of Escherichia coli serogroup O6 [2]. 

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

Cells o f E .  coli strain AP106, containing standard plasmids belonging to groups FI-FVI were used as 
donors of the genetic material .  The original strains carrying plasmids of groups FI-FV were obtained from 
Dr. Dennison (England); the strain with plasmid Hly-P212 (FVI) was obtained from Dr. Monti-Bragadia (italy). 
Strain E. coli APl l7  trp, thi, lac, n~l (derived from strain 200PSF-), bred by the present writers,  and its 
derivatives APl l8  and APl l9  were used as recipients. Strain APl l8  contains integrated plasmid FBldrd 
and is a lac+-recombinant obtained by conjugating E. coli AP3Hfr [2] with APl l7  cells. Strain APl l9  was bred 
by the wri ters  as a lactese-negative mutant from an AP118 population treated with nitrosoguanidine. 

The bacteria were conjugated by the following standard method. 18-Hour broth cultures were diluted 
1:10 in fresh nutrient broth (NB) and grown for 3 h at 37~ after which they were mixed in the proportion of 
1 :4  by volume in 50-ml flasks. The conjugation mixtures were incubated for 2 h at 37~ and then seeded on 
media for selecting clones of recipient cells receiving the corresponding plasmid marker  from the donor 
(plasmid transconjugants). 

To study compatibility of the plasmids, the isolated transconjugants (at least three from each conjugation) 
were grown for 18 h in NB not containing any of the selective agents (at 37~ and then seeded on dishes with 
nutrient agar (NA). The resulting clones (at least  50 from each sample) were replicated on dishes with se- 
lective agar in order to determine preservation of the corresponding plasmid markers .  
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