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Summary. — Cultural  propert ies  a n d  t h e  capaci ty  f o r  persistence 
w e r e  s tudied  in  spontaneous erythromycin-resistant  (E e r r S M ) ,  
i n  induced erythromycin-resistant  (E e r r I )  m u t a n t s  a n d  i n  a v i r u ­
l e n t  r e v e r t a n t  ( E  Vir)  of  t h e  vacc ine  s t r a i n  E ,  a s  c o m p a r e d  w i t h  
p a r e n t  vacc ine  s t r a i n  E a n d  s t a n d a r d  v i r u l e n t  s t r a i n  B re i n l  o f  
Rickettsia prowazekii. Cu l tu ra l  p roper t i e s  of  t h e  s t r a in s  w e r e  f o u n d  
t o  di f fer  i n  passages  i n  chick e m b r y o s  (CE) a n d  cu l tu res  o f  F L  
cells. Mul t ip l ica t ion  indices  i n  C E  of  m u t a n t  E e r r I  w e r e  signifi­
c a n t l y  lower  t h a n  t h o s e  of  o t h e r  s t r a in s  ( E ,  E e r r S M ,  E Vi r ,  
Breinl) .  T h e  mul t ip l i ca t ion  r a t e  i n  F L  cells w a s  f o u n d  t o  b e  h i g h  
i n  s t r a in s  E e r r S M ,  Bre in l ,  E Vir ,  b e i n g  m u c h  lower  i n  s t r a in s  
E e r r I  a n d  E .  T h e  c a p a c i t y  of t h e  v i r u l e n t  r e v e r t a n t  E V i r  t o  
pers i s t  i n  c o t t o n  r a t  (CR) w a s  h ighe r  a s  c o m p a r e d  w i t h  t h a t  of  
s t a n d a r d  s t r a i n  Bre in l  a n d  s ignif icant ly  h ighe r  t h a n  t h a t  of  t h e  
p a r e n t  s t r a i n  E .  L o w  level  carr ier  s t a t e  of r i cke t t s i a  w a s  regis­
t e r e d  i n  C R  in fec ted  w i t h  t h e  m u t a n t  E e r r I .  

Key words: Rickettsia prowazekii; vaccine strain E mutants; cul­
tural properties-, persistence 

Introduction 

Stud ies  o n  t h e  gene t i c  a p p a r a t u s  of  r icke t t s iae  o n  t h e  physio logy a n d  
s t r u c t u r e  of t h e  microbia l  cell a s  well  a s  s tud ies  of  d i f f e ren t  a spec t s  of i n t e r ­
ac t ions  b e t w e e n  r icke t t s iae  a n d  h o s t  cell p o i n t  t o  t h e  necess i ty  of  o b t a i n i n g  
m a r k e r  m u t a t i o n s  a n d  de t e rmin ing  t h e i r  biological character is t ics .  H e r e  w e  
p r e s e n t  t h e  resu l t s  of inves t iga t ions  o n  t h e  p rope r t i e s  i n  cu l tu re  a n d  ab i l i t y  
t o  pers is t  i n  h o s t  cells of  t h e  an t ib io t ic - res i s tan t  m u t a n t s  a n d  of t h e  isogen-
ous  h igh ly  v i r u l e n t  m u t a n t  of t h e  vacc ine  s t r a i n  E i n  compar i son  w i t h  t h e  
p a r e n t  s t r a i n  a n d  t h e  s t a n d a r d  v i ru l en t  s t r a i n  Bre in l  of  Rickettsia prowazekii. 
T h e  isolat ion of t h e  m u t a n t s  a n d  t h e i r  charac ter i s t ic  p roper t i e s  were  d e ­
scr ibed earlier (Ba l aeva  a n d  F r o l o v a ,  1982; B a l a e v a  et al., 1985; F r o l o v a  
et al., 1987). 
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Materials and Methods 

Rickettsial strains. Vaccine  H train K of Rickettsia prowazekii w a s  obtained f r o m  prof .  Wisse-
man in 11)69; the  passage  numlxir 282 in chick embryos  (CE) w a s  used.  Erythromycin-resistant  
m u t a n t  Htrain E — E e r r I  was  prepared b y  nitrozoguanidine t reatment  (Balaeva and Frolova, 
1982). E g g  culture w a s  10 times passaged in antibiotic-free CE. Spontaneous erythromycin-
resistant  m u t a n t  of s t ra in  E — E e r r S M  w a s  selected at the 2nd passage  in CE in the  presence 
of 200 mkg/CE erythromycin (Balaeva and Frolova, 1982). E g g  culture a t  passage  level 13 in 
the absence of  erythromycin w a s  used.  Highly v i ru lent  reve  r t an t s t ra in  E — E V i r  — w a s  
isolated a t  t he 13th passage  from lungs of albino mice (Balaeva, 1969). E g g  culture a t  passage  
level  6 in CE w a s  used.  S t a n d a r d  s train  B rein 1 w a s  applied a t  i t s  134th passage in CE. 

CE and cell cultures. The  ID50CE w a s  determined a s  well a s  the  r a t e  of r ickettsiae accumu­
l a t ion  expressed b y  m e a n s  of a m e a n  va lue  coefficient .  Th i s  w a s  de te rmined  c n  t h e  basis  of t h e  
microscopic ana lys i s  of infected yolk sacks  a s  follows: single r icket ts iae  in t h e  whole p repara t ion  
were  marked  a s  1, single r icke t t s iae  in each field e f v iew  — 2, u p  to  10 rickettsiae in the  field of 
v i e w  — 3, u p  t o  100 r icketts iae  — 4, more than 100 r icketts iae  — 5, uncountable number  of 
rickettsiae  — 0. T h e  mean  coefficient w a s  es t imated  p e r  1 infected C E  o u t  of t h e  t o t a l  n u m b e r  
of r icket t s iae  in all  C E  infected wi th  r icket ts iae  in different  deses.  F r o m  0 t o  8 independent  egg 
cu l tu re s  of each  s t r a i n  were s tud ied .  

T o  de t e rmine  t h e  ab i l i ty  of t h o  s t r a i n s  t o  mul t ip ly  in F L  cells h u m a n  amnio t i c  cells were  
y- i r rad ia ted  (3000 R )  2 d a y s  a f t e r  seeding. T h e  cells h a d  been g rown in m e d i u m  199 supplemented 
w i t h  10% of bovine  s e r u m ;  egg cu l tu res  of e a c h  s t r a i n  were  10 t imes  d i lu ted  in B H I  ("Difco")  
inoculated i n t o  F L cells which were  ma in ta ined  a s  described ear l ier  ( Ig ra towich  a n d  Gulev-
s k a y a ,  1970). T h e  cells were observed f r o m  2 t o  15 d a y s  post- infect ion.  T h e  g rowth  of r icket t s iae  
w a s  assessed b y  count ing  of a t  leas t  100 cells in each p r e p a r a t i o n .  T h e  percentage  of t h e  infected 
cells w a s  calculated a s  well a s  t h e  r a t e  of t h e  r icket ts ia l  accumula t ion .  T h e  e x t e n t  of r ickettsial  
accumula t ion  p e r  cell was  expressed a s  follows: 1 — 11 j> to  10, 2 — u p  t o  100, and 3 — o v e r  
100 rickettsiae per  •e l l .  IDso/cell t it re w a s  calculated based o n  3 t i t r a t i o n s  of one  egg cu l tu re  of 
each s t r a i n .  

Animals and serological tests. Male c o t t o n  r a t s  weighing 60 g were challenged in t raper i to­
n e a l ^  wi th  egg cu l tu re s  of d i f f e ren t  r icket ts ia l  s t i a i n s  in t h e  doses f r o m  102 t o  106 ID50/CE. 
The i r  s e r a  wore inves t iga ted  o n  d a y s  15 a n d  30 a t  2— 3 and 4— 5 months post-infecticn b y  comp­
l e m e n t  f ixa t i rn  (CF) micro t e s t  against  a soluble an t igen  c f R. prowazekii (Zdrodovsky a n d  
Golinovich, 1972). In a n u m b e r  of expe r imen t s  t h e  r icke t t s ia  w e i e  isolated f r o m  t h e  infected 
C R b y  biological s ampl ing  (Jgnatovich,  J 973). 

Results 

T h e  m u t a n t s  a n d  t h e i r  p a r e n t  s t r a in s  a s  well a s  t h e  s t a n d a r d  s t r a i n  Bre in l  
of  R. prowazekii were  cu l tu red  in C E  a n d  i n  F L  cells. T h e  charac ter i s t ic  
f e a t u r e s  of  t h e i r  mul t ip l ica t ion  i n  C E  a r e  s hown  in  F ig .  1. I D 5 0 / C E  a n d  t h e  
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Multiplication character is t ics  of Rickettsia 
prowazekii vaccine s t r a i n  E a n d  i t s  m u ­
t a n t s  in C E .  
1-1: ID50/CE ranges  of r icke t t s ia  egg cul­
tures ,  loft  o rd ina t e  — ID50/CE log. 
1-11: coefficient of rickettsial  accumula­
t ion in C E  (M M); ( r ight  o rd ina t e ) .  
Here  and  in Figs .  2 and  3:  s t r a i n  E v i r  — 1, 
strain Breinl — 2 ,  mutant  E e r r S M  — 3, 
strain E — 4, mutant E e r r l  — 5. 



P R O P E R T I E S  O F  B. PROWAZEKII S T R A I N S  173 

accumulation indices of different rickettsial strains differed. High and equal 
levels of ID 5 0/CE were registered with  strains E Vir  and Breinl (6.4 x 10B — 
5.73 x 108). A little lower values  of I D 5 0 / C E  were  obta ined  f o r  s t ra ins  E e r r S M  

and  E (7.67 X 105 — 1.09 x 10s). T h e  same  correlation h a s  been f o u n d  be­
tween ra t e s  of r ickettsial  accumulat ion in  C E  yolk  sacks. T h e  accumula t ion  
coefficients of r ickettsial  s t ra ins  E Vir a n d  Breinl  r anged  f r o m  3.21 ± 0.25 
t o  3.43 ± 0.1 a n d  those  of s t ra ins  E e r r S M  a n d  E — f r o m  2.94 + 0.17 t o  
3.14 ± 0.18. T h e  I D 5 0 / C E  va lue  a n d  coefficient of r ickettsial  accumula t ion  
were m u c h  lower w i t h  t h e  m u t a n t  E e r r I .  T h e  I D 5 0 / C E  ranged  f r o m  2.25 x 
103 t o  1.89 x 1 0 s ,  whereas  t h e  m e a n  coefficient of r ickettsial  accumula t ion  
in CE was  2.04 ± 0.19. 

T h e  resul ts  of t h e  g rowth  of r ickettsial  s t ra ins  E .  E e r r I ,  E er r S M ,  E Vir, 
and  Breinl  in  F L  cells a re  presented in  Fig .  2. Numer ica l  values  of ID 5 0 /cel l  
of all s t ra ins  invest igated were approximate ly  t h e  same  fluctuating wi th in  
1 log (1.85 x 107 — 6.41 x 107). However ,  t h e  values reflecting t h e  in tens i ty  
of propagat ion  of t h e  agen t  i n  F L  cells (percentage of t h e  infected cells i n  
culture a n d  accumulat ion  of agen t  in  t h e m )  demons t ra t e  t h e  differences in  
reproduct ive capac i ty  of t h e  invest igated s t rains .  T h e  infect ion r a t e s  of F L  
cells w i t h  s t ra ins  E a n d  E e r r I  were lower wi th  all 7 infectious doses used.  
The  in t roduct ion of h igh  doses of r ickettsiae (in cul ture  di lut ion f r o m  1 0 _ 1  

t o  10 - 3 )  of s t ra ins  E a n d  E e r r I  resul ted in  infection r a t e  f r o m  20.4 t o  4 4 %  
of F L  cells, whereas  t h e  same  concentrat ions of t h e  agen t  s t ra ins  E Vir, 
E er rSM ,  a n d  Breinl  affected f r o m  46.7 t o  88 .5% of F L  cells. W i t h  decreasing 
concentrat ions of r icket ts ia  in  t h e  inoculum,  t h e  differences in  t h e  percent -
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Mul t ip l i ca t ion  cha rac t e r i s t i c s  of  R. prowazekii v a c c i n e  s t r a i n  E a n d  i t s  m u t a n t s  i n  F L  cells 

2-1: p e r c e n t a g e  of  i n f ec t ed  cells a t  d i f f e r e n t  i n fec t i cn  doses ;  o r d i n a t e  — t h e  n u m b e r  o f  i n fec t ed  
cells;  absc i ssa  — in fec t ious  doses  f o r  F L  cel ls  ( l oga r i t hm s  c f  d i lu t ion  reciprocals) .  
2 - I I :  R i c k e t t s i a l  a c c u m u l a t i o n  coeff ic ients  i n  F L  cel ls  a t  v a r i o u s  i n f e c t i c n  doses ;  o r d i n a t e  — 
va lues  of  r i cke t t s i a l  a c c u m u l a t i o n  coeff ic ients ;  absc i ssa  — in fec t ion  d o s e s  f o r  F L  cells  i n  r eve r se  
l o g a r i t h m s  of  r i c k e t t s i a  suspens ion  d i l u t i ons .  
IDso/cell  of  t h e  s t u d i e d  r i c k e t t s i a  s t r a i n s  ( m u t a n t s ) :  E V i r  — 6 . 4 1 x 1 0 " ;  Bre in l  — ] . 0 2 x 1 0 " ;  
E e r r S M  — 2.67 x 107 ;  E e r r I  — 1 . 8 5 x l 0 7 ; E —  2.05 x 10 7 .  
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Table I. Indices of multiplication of tlie R.  prowazekii strains i n  FI, tel ls  

Indox Strain 

K E ©rrl E V i r  E o r r 8 M  Brein l  

Nu m hor of infected 
cells ( % )  14.0* 15.4 25.3 31.1 32.8 

Rickettsial accumulation 
coefficients 19.7** 19.8 53.8 64.8 71.8 

* Mean arithmetic values of the  pcrcentagc of infected F L  cells. 
* *  Rickettsial accumulation coefficients derived f rom summarized d a t a  in all cultures investi­

g a t e d  independent ly  of t h e  infect ion dose.  

age  of  infec ted  cells b y  var ious  s t ra ins  r emained ,  t h o u g h  t h e y  were  less  
ev iden t .  I n  F L  cells inocula ted  wi th  t h e  cu l ture  di lut ions  f r o m  1 0 - 4  t o  10~8 

t h e  r i cke t t s i a l  were  de t ec t ed  in  0.1  — 19.1% of the  cells (strains E and  
E e r r l )  a n d  in 0.0 — 3 3 . 3 %  (strains E Vir,  E e r r S M ,  Breinl). The  s a m e  
relationships were  observed comparing the  coefficients of r ickettsial  ac­
cumula t ion  in F L  cells. T h e i r  levels were lower wi th  s t r a in s  E a n d  E e r r S M ,  
a n d  Breinl .  T h e  reproduc t ion  r a t e s  of  r icket ts ial  s t r a ins  E a n d  E e r r I  s h o w e d  
coefficients 17 t o  73.9 a f t e r  max ima l  infection doses (dilution of r icket ts ia l  
suspension f r o m  1 0 - 1  t o  1 0 - 3 )  t h e n  revealed a significant decrease r ang ing  
Írom 0.25 to  8.8],  W i t h  the rest  of the invest igated strains  high accumu­
la t ion coefficient w a s  recorded in F L  cells (29.6 — 213.2) when ricketts iae 
were  inoculated in dilutions u p  t o  1 0 - 4 .  E v e n  when F L  cell cultures  were  
infected with  dilutions 1 0 " 5  — 10" 6  the  s trains  E Vir, E e r r S M ,  and  Breinl 
had accumulation coefficients of 18.1 t o  42.3. Summing up, the  reproduction 
indices of rickettsial s trains  E and  E e r r I  in F L  cells were found  t o  b e  low 
a n d  practically indistinguishable. These indices were  significantly higher 
with three other s trains  (E Vir, E e r r S M ,  Breinl). T h e y  coincided w i t h  
strains  E e r r S M  and Breinl being a little lower in E Vir  due  t o  insignificant 
decrease of the  indices in cultures infected with concentrated doses (culture 
dilutions f rom  1 0 _ 1  to  10~2). The  d a t a  are presented in Table  1. 

Fiji- :i 
Indices of persistence of different ricket­

tsial s t r a i n s  in t h e  infected CR 
3-1: T h e  t i m e  course of reduct ion of t h e  
n u m b e r  of CF-seropositive an imals  (in % )  
in d i f ferent  g roups  of infected C R ;  lef t  
o rd ina te  — number  of CF-seropositive 
animals (%);  abscissa — intervals  o f  
investigation (months). 
3-II: Maximal intervals  of rickettsia iso­
la t ion;  right o r d i n a t e  — intervals  of rick­
e t t s i a  isolation (days);  abscissa  — groups  
c,f animals.  
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The period of  r icketts ial  carrier s t a t e  in  t h e  infected CR w a s  fol lowed b y  
a CF t e s t  based  on t h e  previous  observat ion (Ignatovich, 1978) t h a t  nega ­
t ive  seroconversion p o i n t s  t o  e l imina t ion  of t h e  a g e n t .  I n  a n u m b e r  of e x ­
per iments  t h e  pers is tence of r i cke t t s iae  w a s  conf i rmed b y  r icke t t s ia l  i solat ion 
using biological s ampl ing  ( Igna tov ich ,  1973). F i g .  3 shows  t h e  pers is tence  
indices of d i f f e ren t  s t ra ins .  According  t o  C F  resu l t s  t h e  e l imina t ion  of t h e  
agent  w a s  accelera ted  i n  a p o p u l a t i o n  of C R  in fec ted  w i t h  r icke t t s ia l  s t r a i n  
E e r r I .  A s  soon a s  2 m o n t h s  pos t - infec t ion ,  2 0 . 6 %  of an ima l s  b e c a m e  n e g a ­
t ive.  T h e  s a m e  e l imina t ion  level  w a s  observed  a t  l a t e r  in te rva l s .  A f t e r  
3 m o n t h s  i n  add i t iona l  2 7 . 3 %  of  r e m a in ing  a n i m a l s  n o  an t ibodies  w e r e  d e ­
tec ted .  N e g a t i v e  seroconvers ion of t h e  ana logous  i n t ens i t y  r a t e  w a s  no t i ced  
in  a popu la t i on  of C R  in fec ted  w i t h  r i cke t t s iae  of s t r a i n  E b u t  a t  a m o r e  
r emote  in te rva l ,  n a m e l y  a f t e r  3 m o n t h s  a n d  more .  A f t e r  2 m o n t h s  t h e  s h a r e  
of CF-nega t ive  C R  in fec ted  w i t h  r icke t t s ia l  s t r a in s  E a n d  E e r r S M  w a s  9 .1  
a n d  4 . 2 % ,  respect ively .  D i f fe ren t  resu l t s  were  o b t a i n e d  u p o n  s tud ies  o n  C R  
infected w i t h  t h e  v i ru l en t  r i cke t t s iae  s t ra ins .  I n  a g r o u p  of  an ima l s  in fec ted  
w i th  s t a n d a r d  s t r a i n  Bre in l  t h e  f i r s t  nega t i ve  seroconversion resu l t  w a s  
registered 3 m o n t h s  pos t - infec t ion  (7 .3%),  w i t h o u t  changes  f o r  a s  long  a s  
5 m o n t h s .  T h e  C R  infec ted  w i t h  v i r u l e n t  r e v e r t a n t  E V i r  r icke t t s iae  were  
n o t  f o u n d  t o  show nega t ive  response  w i t h i n  t h e  obse rva t ion  per iod  of  
3 m o n t h s .  R a n d o m  inves t iga t ions  o n  d i r ec t  isolat ion of  r i cke t t s iae  f r o m  
organs  a n d  t issues  of  t h e  in fec ted  a n i m a l s  also ind ica ted  va r i a t i ons  b e t w e e n  
t h e  s t r a ins  a s  t o  t h e  l e n g t h  of pers is tence.  T h u s ,  m a x i m a l  pe r iod  d u r i n g  
which  r icke t t s ia  of s t r a ins  E a n d  Bre in l  could b e  isola ted w a s  6 3  d a y s  a n d  
189 days ,  respect ively,  whe r e a s  w i t h  E V i r  r icke t t s iae  t h i s  pe r iod  l a s t ed  f o r  
282 d a y s .  

Discussion 

I n  t h e  course of t h e  s tud ies  t h e  differences i n  cu l tu ra l  p roper t i e s  a n d  
persistence were  revea led  b e t w e e n  s t r a in  E m u t a n t s  a n d  b o t h  p a r e n t  a n d  
s t a n d a r d  s t r a i n  Breinl  of  B. proivazelcii. E r y t h r o m y c i n - r e s i s t a n t  m u t a n t  
E e r r I  o b t a i n e d  u p o n  t h e  r i cke t t s i a  t r e a t m e n t  w i t h  n i t rozoguanid ine  d i f fe red  
f r o m  al l  t h e  s t r a in s  s t ud i ed  b y  lower  level  of  r ep roduc t i on  i n  C E .  T h i s  s t r a i n  
w a s  f o u n d  t o  h a v e  low r a n g e s  of  I D 5 0 / C E  a n d  s ignif icant ly r e d u c e d  coef­
ficient of  r icke t t s ia l  a ccumula t i on  i n  C E  (Fig.  1). A s  t o  t h e  r a t e  of  r ep ro ­
duc t ion  i n  F L  cells, m u t a n t  E e r r I  d i d  n o t  d i f fer  f r o m  t h e  p a r e n t  s t r a i n  E ,  
t h e  inves t iga ted  cu l tu re  of w h i c h  w a s  charac te r ized  b y  a l o w  r e p r o d u c t i o n  
level i n  F L  cells. A d i s t inc t ive  f e a t u r e  of t h e  m u t a n t  E e r r I  w a s  r a p i d  el i m i -
n a t i o n  f r o m  t h e  h o s t  o rgan i sm.  I n  a g r o u p  of  an ima l s  in fec ted  w i t h  t h i s  
s t r a in  t h e  h ighes t  pe rcen tage  (20 .6%) of seroconversion w a s  f o u n d  accord­
ing  t o  C F A  a l r eady  a f t e r  2 m o n t h s ,  whi le  C R  in fec ted  w i t h  r i cke t t s i a  of  
vaccine  s t r a i n  E were  f o u n d  t o  r e a c h  t h e  s a m e  level  of nega t ive  serocon­
version on ly  a f t e r  3 m o n t h s  o r  l a t e r .  

S p o n t a n e o u s  e ry th romyc in - re s i s t an t  m u t a n t  E e r r S M  w a s  f o u n d  t o  h a v e  
mul t ip l ica t ion  charac ter i s t ics  close t o  t h a t  of p a r e n t  s t r a i n  E .  H o w e v e r ,  
t h e  mul t ip l ica t ion  indices  i n  F L  cells were  close t o  t hose  of  v i ru l en t  E V i r  
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a n d  Breinl, though exceeding t h e  va lues  found  f o r  t h e  invest igated culture 
of  strain E .  I t  is d i f f icul t  t o  assess  t h e  capaci ty  f o r  persistence of  r icketts iae 
of  s train E er rNM  since t h e  observat ions  were  l imited b y  t h e  period of 2 
months, though it  should b e  noted t h a t  negat ive  seroconversion v a l u e  in 
t h e  animals  a f t e r  this  interval  resembled t h e  value a m o n g  animal  sera ob ­
t a ined  f r o m  D l í  infected with  strain E (4.2 and 9 . 1 % ,  respectively).  

Highly v i ru lent  r e v e r t a n t  o f  s train E — strain E V i r  w a s  found  t o  h a v e  
indices of multiplication in CE a n d  F L  cells equal  t o  those of s t a n d a r d  
v i ru lent  s train Breinl of  li. prowazekii. A s  t o  the  length of  persistence in 
organisms o f  infected Cl i ,  this  strain exceeded t h e  s t a n d a r d  strain (280 d a y s  
compared wi th  18!) days) .  

T h e  biological properties  of both t h e  vaccine strain E and  t h e  s t a n d a r d  
v i ru lent  strain Breinl a r e  known f rom a n u m b e r  of  publications.  In t h e  
course of  t h e  present  s tudies  a slight decrease in t h e  level of r icketts ia  ac ­
cumula t ion  in C E  w a s  observed in s t ra in  E ,  if c o m p a r e d  w i t h  t h a t  of t h e  
v i ru l en t  s t r a in s  E Vir a n d  Breinl .  T h e  g rowth  r a t e  of s t r a i n  E r i cke t t s i a  in 
F L  cells w a s  less t h a n  t h a t  of  s t r a in s  E Vir,  E e r r S M ,  a n d  Breinl .  be ing  
c o m p a r a b l e  w i t h  t h a t  of  s t r a in  E e r r I .  I n  t h i s  connect ion  i t  shou ld  b e  n o t e d  
t h a t  a considerable  d i sc repancy  o f  t h e  d a t a  o b t a i n e d  b y  a n u m b e r  of in­
ves t iga tors  work ing  a t  d i f f e ren t  labora tor ies  w i th  r ega rd  t o  t h e  cu l tu ra l  
vacc ine  s t r a in  10 ( Igna tov ich  a n d  Gu levskaya ,  1970; Gambr i l l  a n d  Wisse-
m a n ,  1973; Igna tov ich ,  1973; 1970; Wisseman  a n d  Wadde l l ,  1975; G u d i m a ,  
1979; 1982; T u r c o  a n d  Wink le r ,  1982; Wink le r  a n d  D o u g h e r t y ,  1983) seems  
t o  b e  d u e  t o  t h e  he te rogene i ty  of  r icke t t s ia l  popu la t i ons  (Balaeva,  1968: 
rl al., 1978; Pshen ichnov  et al., 1985) which is p rese rved  a m o n g  di f ferent  
subl ines  desp i t e  cloning. 

In conclusion,  it is necessary  t o  p o i n t  a t  a d i s t inc t ive  f e a t u r e ,  n a m e l y  a t  
t h e  d i sc repancy  be tween  t h e  va lues  of IDso/cell a n d  t h e  i n t ens i ty  r a t e  of  
r i cke t t s i a  mul t ip l ica t ion  in F L  cells. As  men t ioned  above ,  t h e  r anges  of  
IDso/cell in all s t r a in s  were  wi th in  1 log (1.85 x 107 — 6.41 x 10 7).  Along 
with var ia t ions  of  t h e  percentage of infected cells in culture a n d  the  inten­
s i t y  r a t e  o f  r icket ts ia l  a c c um ula t i on  in a single cell (Table  1). these  indices 
were  cons iderably  r educed  w i t h  s t r a i n  E e r r I  a n d  s t r a i n  E .  Therefore ,  t h e  
c a p a c i t y  f o r  adso rp t ion  a n d  p e n e t r a t i o n  i n t o  cell a m o n g  t h e  inves t iga ted  
r icke t t s ia l  s t r a i n s  seemed a p p r o x i m a t e l y  t h e  s a m e ,  a n d  on ly  t h e  reproduc­
t ion s t age  in s t r a in s  E e r r I  a n d  E w a s  res t r i c t ed  d u e  t o  me tabo l i c  changes  
(Aust in  et al., 1987). 
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