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Hetero logous  rabbi t  an t i f ib roblas t  s e r u m  (AFS) agains t  s t roma l  f ib rob las t s  of guinea pig 
bone m a r r o w  was obtained. Both in the cytological  r eac t ion  for  adherent  cel ls  and in the 
indi rec t  immunof luorescence  t e s t  AFS spec i f ica l ly  bound f ib rob las t s  and the i r  p r e c u r s o r  
ce l l s  {but not macrophages)  in mono laye r  p r i m a r y  cul tures  of bone m a r r o w ,  thymus,  and 
sp leen  ce l l s ,  and a l so  p r e c u r s o r  ce l l s  of f ib rob las t s  of the blood and per i tonea l  exudate 
of guinea pigs (in the cytotoxic react ion) .  F ib rob l a s t  p r e c u r s o r  cel ls  of the thymus w e r e  
m o r e  sens i t ive  to the action of AFS than splenic  and bone m a r r o w  cel ls ,  which suggests  
a h igher  concent ra t ion  of common  t i s s u e - s p e c i f i c  antigens on the s t r o m a l  mechanocy tes  
of the thymus .  P r e c u r s o r  ce l l s  of s t r oma l  f ib rob las t s  in native cell  suspens ions  were  
essen t i a l ly  m o r e  sens i t ive  to the cytotoxic act ion of AFS than co lony- forming  f ib rob las t s  
f r o m  p a s s a g e  cu l tu res .  
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An t i s e r a  binding with f ib rob las t s  but not with o ther  cel ls  can be obtained by immunizat ion  with whole 
f ib rob las t s  [5], col lagen and procol lagen,  and a lso  with p repa ra t ions  of the bas ic  su r face  pro te in  of f ib roblas t s  
[7, 9, 10]. 

The object  of the p r e sen t  invest igat ion was to obtain an an t i s e rum agains t  s t r o m a l  f ib rob las t s  of bone 
m a r r o w  which a r e  r e spons ib l e  f o r  the t r a n s f e r  of the hematopoie t ic  mic roenv i ronmen t  [4]. 

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

Rabbi ts  w e r e  immunized  with pure  cu l tu res  of f ib rob las t s  ( s t romal  mechanocytes)  of guinea pig bone 
m a r r o w  a f t e r  3 to 10 p a s s a g e s  [4]. About 2.107 f ib rob las t s ,  r emoved  with 0.25% t ryps in  solution ( t rea tment  
for  30 min  at  37~ and washed 5 t imes  with Hanks '  solution w e r e  used  fo r  each immunizat ion.  The f i r s t  
immuniza t ion  was c a r r i e d  out with F r e u n d ' s  adjuvant into the heel.  The th ree  subsequent  immunizing in jec-  
t ions w e r e  g iven in t ravenously  a f t e r  in te rva ls  of 2 weeks and 1.5 and 2 months.  Ten days a f t e r  the las t  i m -  
munizat ion a s e r u m  was obtained, inact ivated at  56~ for  30 min, and kept at -70~ Serum taken before  the 
beginning of immuniza t ion  was used  as the control .  

The an t i f ib roblas t  s e r u m  (AFS) was exhausted with guinea pig red blood cel ls  (RBC) (5 volumes A F S + I  
volume RBC, 1 h at  4~ with no rma l  bovine s e r u m  (NBS) (5 volumes  AFS + 1 volume NBS, 45 min at room 
t e m p e r a t u r e ) ,  with guinea pig bone m ar row ,  spleen,  per i tonea l  exudate, and thymus  cei ls  (1 volume AFS +1 
volume of ce l l s ,  1 h a t  r o o m  t e m p e r a t u r e ,  then overnight  at 4~ with guinea pig l i ve r  powder (about 50 m g / m l ,  
1 h at  room t empera tu re ) ,  and wi th  no rma l  guinea pig s e r u m  (1 volume AFS + 1 volume normal  s e r u m ,  30 min 
at r oom t e m p e r a t u r e ) .  Af ter  exhaust ion the AFS Was used in the indirect  immunof luorescence  t e s t  and the 

cytotoxic react ion.  

The act ion of AFS was tes ted  on p r i m a r y  mono laye r  cu l tures  of guinea pig bone mar row ,  spleen,  thymus,  
pe r i tonea l  exudate,  and blood ce l l s  and a lso  on p a s s a g e  cul tures  of s t roma l  mechanocytes  of the bone mar ro w ,  

thymus,  and spleen [2-4]. 

An t i se rum agains t  rabbi t  7-globul ins  labeled with isothiocyanate  (Sevac, Czechoslovakia)  mixed 1:1 with 
rhodamine - l abe l ed  a lbumin was used  for  the indirect  immunof luorescence  tes t  with AFS. The speci f ic i ty  of 
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TABLE L 
cultures) 

h10--h32 
h40---l:fl0 
1:100---1:t60 
1:256-- 1:320 
1:512--1:640 
1:1000--1:1300 
1:5000 
hi0 000 
hl00 000 

Cytotoxic Action of AFS on P r e c u r s o r  Cells of Stromal Mechanocytes (pr imary 

Dilution of AFS* 
thymus 

97,8-1-I ,25 
91,75=4,66 
96,0-+1,73 

97,4___2,18 
85,5+_10,5 
89,55=2,69 
50,0_+5,00 

PerCentage inhibition of colony forrnationT 

~ e e a  n 

91,5_+1,55 
86,05=2,85 
90,0=1=0,50 
83,0+_0,50 
95,04-0,50 
90,0-T-6,00 
87,0.~-1,00 

bone marrow 

87,0-+5. ! 4 
84,4q-7,3t 
92,4=t=1,76 
92,5_+2,5o 
94,0 2,00 
72,5_8,50 
61,5_+11,5 

0 
0 

*Cultures t rea tedwith  AFS (exhausted by guinea pig RBC and NBS) and with complement  
6-18 h af ter  adhesion of cells to f lasks.  After  t rea tment  for 1.5 h (20 rain with AFS and 
1 h with AFS and complement  at 37~ and washing of cul tures with medium No. 199 flasks 
were filled with complete  cul ture  medium and cultured in the presence  of 5% CO 2 for 10- 
14 days, af ter  which number of d i sc re te  f ibreblast  colonies was counted. 
SNumber of colonies growing af ter  t rea tment  of cul tures with normal  rabbit s e rum was 
taken as zero  (i.e., absence of suppression).  

TABLE 2. Cytotoxie Action of AFS on P r e -  
cu r so r  Cells of Stromal Mechanocytes (pas- 
sage cultures) 

Dilution 
of AFS* 

Percentage inhibition of colony 
formationT 

thymm spleen bone marrow 

hi00 [ 100 95,25• 100 
hi00 l 100 76,10-+-14, I 97,85q-.2,15 
1 : 1000 0,00 0,00 0,~)  

*Conditions of t rea tment  of s t romal  mechano-  
cytes adherent  to glass the same as for  p r i m -  
ary  cell cul tures  (see the section "Exper i -  
mental Method"). 
tNumber  of colonies growing when normal  r ab-  
bit s e ra  were  used in a dilution of 1:10 was 
taken as the zero  level (absence of suppression).  

the tes t  was verified by means of controls  [1]. The tes t  was ca r r i ed  out by the method descr ibed in [6]. The 
labeled ant i serum was exhausted with mouse l iver  powder and with cells that served as the source  for  the 
cul tures .  

The cytotoxic reac t ion  was ca r r i ed  out in suspension and the resul ts  were  a s sessed  by the try-pan blue 
elimination method [8] and in cells adherent  to glass .  Fo r  this purpose,  1 - 106--40.106 cells of the hemato-  
poietic and lymphoid organs or  5 �9 10~-2 �9 103 passage s t romal  mechanocytes  were  explained in 100-ml flasl~s. 
The cul tures were  washed 6-18 h la ter  with medium No. 199 without se rum and t reated with 0.5 ml AFS of the 
corresponding dilution for  20 rain. After  60 rain I ml of guinea p igcomplementwas  added to each flask and 
the contents were incubated at 37~ after  which the s e rum and complement  were  replaced (after washing) by 
complete culfure medium with the addition o f  1.5 �9 107-2 - 107 bone mar row cells i r radiated in a dose of 4000 R 
(as feeder).  The number  of f ibroblast  colonies growing in the flasks was counted after  10-14 days. Cultures 
t reated with normal  rabbit  serum and complement  served  as the control .  The cytotoxdc react ion also was set  
up on cover  slips (without the addition of the feeder).  The number of macrophages  and f ibroblasts  in these 
cul tures  was cotmted on the third day. 
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E X P E R I M E N T A L  R E S U L T S  

In the cytotoxic t e s t  in the p r e s e n c e  of complement ,  AFS exhausted by RBC and NBS in a dilution of 
1:16 gave  cytotoxie indices of ze ro  fo r  thymus and bone m a r r o w  cel l s  in suspension.  The s a m e  AFS, acting 
on guinea pig bone m a r r o w  cel ls  a f t e r  adhesion to the g lass ,  did not lead to a d e c r e a s e  in the number  of g row-  
ing macrophages ,  but kil led about  90% of the f ib rob las t s .  Data on the act ion of AFS on the fo rmat ion  of f i b ro -  
b l a s t c o l o n i e s  in p r i m a r y  cu l tu res  of thymus,  spleen,  and bone m a r r o w  cel ls  a r e  given in Table 1. During the 
act ion of AFS on guinea pig per i tonea l  exudate and blood cel ls ,  inhibition of colony fo rmat ion  was 97% and 86%, 
r e spec t ive ly .  Cytotoxic act ion of ASF on colony fo rma t ion  in the p a s s a g e  cu l tu res  of s t r oma l  f ib roblas t s  is 
shown by the data  in Table  2. Exhaust ion of AFS with no rma l  guinea pig s e r u m  comple te ly  supp re s sed  the 
cytotoxic reac t ion .  

In the immunof luo rescence  t e s t  the AFS used w e r e  exhausted by two methods:  1) with RBC only (in a 
dilution of 1:16-1:64); 2) with RBC, NBS, per i tonea l  exudate (cells), and l ive r  powder (in a dilution of 1:4). In 
both c a s e s  all  f i b rob la s t s  in 9 -15-day  cu l tu res  of guinea pig bone mar row ,  thymus,  exudate, and spleen cel ls  
spec i f ica l ly  bound AFS. His t iocytes  in the s a m e  cu l tu res  did not r eac t  with AFS. Exhaustion of AFS by normal  
guinea pig s e r u m  comple te ly  s u p p r e s s e d  the react ion.  

These  r e su l t s  show that  he tero logous  AFS obtained by  immunizat ion with pure  cul tures  of bone m a r r o w  
f ib rob la s t s  contain speci f ic  antibodies aga ins t  s t r o m a l  mechanocytes  both of bone m a r r o w  and of other  organs  - 
thymus  and spleen.  These  antibodies a r e  found in the complement -dependen t  cytotoxic react ion and in the 
immunof luo re scence  t e s t  with exhausted s e rum,  which does not ac t  in the s a m e  reac t ions  on other  cel ls  (hem- 
atopoiet ic  ce l l s ,  lymphocytes ,  and macrophages ) .  

The r e su l t s  show that  t i s s u e - s p e c i f i c  ant igens of f ib rob las t s  a r e  a lso  p r e s e n t  on cel ls  forming c lone-  
colonies  in cu l tu res ,  and a lso  on p r e c u r s o r s  of f ib rob las t s  p r e sen t  in c i rcula t ing  blood and per i toneal  exudate 
of guinea pigs.  

T r e a t m e n t  with AFS, although not affect ing m a c r o p h a g e  fo rma t ion  in cul tures ,  inhibits growth of f i -  
b rob l a s t  colonies .  This  con f i rms  that  m a c r o p h a g e s  and mechanocytes  in fact  have different  p r e c u r s o r  cel ls  
[1] and that  mechanocy tes  a r e n o t  f o rm ed  f r o m  hematopoie t ic  and lymphoid cel ls .  AFS is a convenient  means  
of dis t inguishing f ib rob la s t s  f r o m  m a c r o p h a g e s  in cases  when this is difficult morphologica l ly  and also for  
purifying cel l  populat ions f r o m  f ib rob las t  p r e c u r s o r s .  

The AFS used in this inves t igat ion was obtained against  bone m a r r o w  f ib rob las t s .  In the indi rec t  immuno-  
f l uo re scence  t e s t  it was imposs ib le  to detect  any d i f fe rence  in its act ivi ty r e la t ive  to f ib rob tas t s  of d i f ferent  
origin.  Meanwhile,  the cytotoxic reac t ion  of inhibition of f ib rob las t  colony fo rmat ion  showed that colony-  
fo rming  p r e c u r s o r s  of f ib rob la s t s  of thymus or igin  a r e  m o r e  sens i t ive  to the action of AFS than those of 
splenic  and bone m a r r o w  origin: The dilutions of AFS inhibiting colony fo rmat ion  in p r i m a r y  cul tures  of the 
thymus  did not inhibit it in p r i m a r y  cul tures  of bone m a r r o w  and spleen cel ls .  These  d i f fe rences  in s e n s i -  
t ivi ty w e r e  l e s s  m a r k e d  in pa s s age  cu l tures  of f ib rob las t s .  

Colony- forming  p r e s u r s o r  ce l l s  of f ib rob las t s  in nat ive cell  suspens ions  were  in genera l  significantly 
m o r e  sens i t ive  to the cytotoxie ac t ion  of AFS than co lony- forming  f ib rob las t s  f r o m  pas sage  cu l tures .  These  
obse rva t ions  could indicate  a d i f fe rence  in the concentra t ion  of common t i s sue - spec i f i c  antigens on f ib rob las t  
p r e s u r s o r  ce l l s  obtained f r o m  dif ferent  s ou rce s .  
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