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The number  of T and B r o s e t t e - f o r m i n g  cei ls  (T- and B - R F C )  in guinea pigs was de te rmined  
a f t e r  sens i t i za t ion  with ragweed (Ambrosia  ar temisi foLia  L .  ) pol len.  The number  of B-RFC 
in the reg iona l  lymph nodes in the ea r ly  s tages  of sens i t i za t ion  was shown to be 4 t imes  
g r e a t e r  than the number  of B - R F C  in no rma l  an ima l s .  The functional capaci ty  of the T - c e l l s ,  
a s s e s s e d  by the r o s e t t e - f o r m a t i o n  t e s t ,  showed a m o r e  marked  change a f t e r  sens i t i za t ion  than 
the co r respond ing  capaci ty  of the B - c e l l s .  
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Recent  work  has shown that  for  the immune response  to take place in te rac t ion  is requi red  between three  
ce l l  s y s t e m s :  B - l y m p h o c y t e s ,  T - l y m p h o c y t e s ,  and mac rophages  [2]. However ,  the quest ion of the pa r t  
played by these  cei l  populations in pollen sens i t iza t ion  r ece ive s  scan t  ment ion in the l i t e r a tu r e .  In the few 
works  which have been published the r e su l t s  of a study of the r eac t ion  of T -  and B-ce l l s  to pollen antigens 
and to c e r t a i n  pro te in  ant igens a r e  desc r ibed  [8,11,12].  To a s s e s s  the functional s ta te  of the T -  and B - s y s -  
t e m s  of immunity,  methods  of spontaneous and c o m p l e m e n t a r y  rose t t e  fo rma t ion  a re  used [9, 13]. Lymphocytes  
a re  known to be capable  of fo rming  ro s e t t e s  on account  of r e c e p t o r s  located on the i r  su r face  m e m b r a n e .  Since 
immunocompeten t  ce i l s  take p a r t  in the r o s e t t e - f o r m a t i o n  t e s t ,  t h i s  method can  be used to judge immunologic  
r eac t iv i ty  a t  the ce l lu l a r  leve l .  

The object  of t h i s  invest igat ion was to study the functional ac t iv i ty  of  T -  and B- lymphocy te s  of sens i t ized  
guinea p igs .  

EXPERIMENTAL M E T H O D  

Exper imen t s  were  c a r r i e d  out on 84 albino guinea pigs weighing 250-300 g.  The an imals  were  s e n s i -  
t ized by i n t r a d e r m a l  injection of a 5% suspens ion  of ragweed (Ambro_sia a r t e m i s i f o l i a  L.) pollen in incomple te  
adjuvant into each footpad.  The abil i ty of the T-  and B- lymphocy tes  of the blood, regional  lymph nodes,  and 
spleen to f o r m  ro s e t t e s  was studied at in terva ls  in the cour se  of sens i t i za t ion .  Invest igat ions have shown that  
rabb i t  red ce l l s  can be used as m a r k e r s  for  guinea pig T -ce i l s  and s h e e p ' s  red cel ls  as m a r k e r s  for  B-ce i l s  
[3, 7,10].  

Obtaining the Lymphocy tes  ~ Lymphocytes  were  isolated f r o m  hepar in ized blood by centr i fugat ion in a 
Ficol l  - -  Urograf in  or Ficol l  - -  Uro t r a s t  densi ty  grad ien t  (density 1 ~ as in Boyum' s  method [6]. The 
lymphocyte suspens ion  contained not m o r e  than 1-2% of dead ce l l s .  The sp leen  and reg iona l  lymph nodes 
(axiLlary and inguinal) were  shel led out of the i r  capsules  and minced with the addition of medium 199 to obtain 
cel l  suspens ions ,  which were  f i l tered through Kapron gauze and washed 3 t imes  with medium 199. The cell  
res idue  was t r ea t ed  with 0.5 ml  med ium 199 containing 10% calf  s e r u m .  The Lymphocytes were  counted in a 
Goryaev  chamber .  

R o s e t t e - F o r m a t i o n  Tes t s  with T -Lymphocy te s~  A modified method of Ander s son  et al [3] was used.  
Rabbi t ' s  red ce l l s ,  kept in A l s e v e r ' s  solut ion for  not m o r e  than 2 weeks a f t e r  taking,  were  used as m a r k e r s  
for  the T - c e l l s .  The red cel ls  were  washed 3 t imes  with Hanks '  solution and a 1% suspens ion  was p r e p a r e d .  
Next ,  4 "10 ~ lymphocytes  were  added to 0.2 ml  of the 1% red  cel l  suspens ion .  The mix tu re  of ce i l s  was incu-  
bated for  30 rain a t  37~ then centr i fuged for  3 rain at 1000 r p m  and aL[owed to stand for  2 h in a r e f r i g e r a t o r .  
The res idue  was then care fu l ly  resuspended  and f i lms were  made ,  dr ied under a fan, fixed for  10 rain in m e t h -  
anol,  and s tained with azu re  I I - eos in .  The number  of r o s e t t e s  in the stained f i lms was counted.  A lymphocyte 
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Fig. 1. Number  of B - R F C  in intact and sens i t ized  animals .  
Ordinate:  number  of B - R F C  (per 100 cells) .  Here  and in 
Fig. 2: unshaded columns:  lymph nodes; obliquely shaded: 
spleen; black: blood. 

with three  or  more  red cei ls  adheren t  to it was taken  to be a r o s e t t e .  Al together  200 iymphocytes  were  
counted.  

R o s e t t e - F o r m a t i o n  Tes t  with B-Lymphocy te s~  Sheep's  red cel ls  kept in A i s e v e r ' s  solution were  used.  
To the 1% red ceil  suspens ion  1 mi  of rabb i t  a n t i s e r u m  agains t  sheep ' s  red cei ls  in a subagglutinating t i l e r  
was added and the mixture  was incubated for 30 min  at 37~ The sens i t ized  red cei ls  were  washed twice,  the 
res idue  was resuspended  in 1 mI Hanks '  solution, and 1 ml of f r e s h  mouse  complemen t  in a dilution of 1 : 1 0  
was added.  After  incubation for  30 min  at 37~ the sens i t ized  red ceils  were  washed twice and resuspended in 
2 ml  of :Hanks '  solution. Af ter  addition of 4 .105 lymphocytes  to 0~2 ml  of the sens i t ized  red cel ls  t h e m i x t u r e  
was incubated for  10 min .  It was then centr i fuged for  3 min at  1000 r p m  and allowed to stand for  2 h at room 
t e m p e r a t u r e .  F i lms  were  then p r e p a r e d  f r o m  the res idue  and the number  of " r o s e t t e s "  was counted in the 
light m i c r o s c o p e .  

EXPERIMENTAL RESULTS 

The invest igat ion began with a study of the abil i ty of [ymphocytes  f r o m  the blood, spleen,  and ax i l l a ry  
and inguinal lymph nodes of no rma l  guinea pigs to fo rm r o s e t t e s .  Exper imen t s  were  ca r r i ed  out on 15 an imals .  
The r e su l t s  a r e  i l lus t ra ted  in F igs .  I and 2. The r e su l t s  obtained with intact  an imals  agreed  with those de -  
sc r ibed  by Wilson and Coombs [12] but differed f r o m  those obtained by Boxei  and Rosens t r e i ch  [5]. 

The next s tage of the invest igat ion was concerned with studying the B - s y s t e m  of immunity  in guinea pigs 
in the cour se  of sens i t iza t ion  with ragweed pollen.  B - L y m p h o c y t e s p l a y  an impor tan t  ro le  in the development  
of immune reac t ions  of humora l  type and, for  that  r eason ,  the quanti tat ive c h a r a c t e r i s t i c s  of this population 
a re  of definite in t e res t .  Immunoglobul in  r e c e p t o r s ,  by means  of which the cei ls  a re  recognized by the antigen, 
a re  known to be p resen t  on the su r face  of B - c e l l s .  On the other hand, in terac t ion  between antigen and the s u r -  
face r e c e p t o r s  of the B -ce l l s  plays an impor tan t  role  in d i f ferent ia t ion and ma tu ra t ion  of ant ibody-producing 
cel ls  with the par t ic ipa t ion  of thymus-dependen t  lymphocytes  and m a c r o p h a g e s .  

The expe r imen t s  showed (Fig. 1) that  the number  of r o s e t t e - f o r m i n g  B-ce l l s  (B-RFC) in the regional  
lymph nodes in the e a r l y  s tages  of sens i t i za t ion  (from 1 to 7 days) was m o r e  than 4 t imes  g r e a t e r  than  the 
number  of B -RFC of the intact  an ima l s .  This was evidently connected with an inc rease  in the p ro l i fe ra t ive  
act ivi ty  of the B-ce l l s  in the regional  lymph nodes .  L a t e r ,  with an inc rease  in the durat ion of sens i t iza t ion ,  
the number  of B-RFC fell ,  but it s t i l l  was higher  than the i r  number  in no rma l  an ima l s .  

Todome et a l .  [11] found an inc rease  in the number  of B -ce l l s  in the regional  lymph nodes of guinea pigs 
immunized  in the footpads with guinea pig s e r u m  albumin conjugated with p-aminobenzenesul fonic  acid on the 
3rd day a f t e r  immuniza t ion .  

Abili ty of the B - c e i l s  of the sp leen  to f o r m  r o s e t t e s  did not d i f fer  s ignif icant ly f r o m  that  of the B-ce l l s  
of no rma l  guinea pigs at  any t ime  dur ing sens i t i za t ion  (Fig. 1). According to some  worke r s  [1,4], a f t e r  
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Fig. 2. 
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Number of T-RFC in intact  and sensitized animals.  
Ordinate: number of T-RFC (per 100 cells).  

intradermal or subcutaneous immunization the number of RFC in the spleen, unlike their number in the r e -  
gional lymph nodes, does not increase.  

In the early periods of sensitization, the B-cells  of the blood form roset tes  with about the same intensity 
as the B-cel ls  of intact animals.  Later ,  this ability of the blood B-cells  of sensitized animals decreases 
somewhat (Fig. 1). 

In guinea pigs surviving after  anaphylactic shock, the ability of their peripheral blood B-cells  to form 
roset tes  is considerably increased (24.5 ~: 4A). 

Besides the increase in the number of B-RFC in the early periods of sensitization, there was also a 
small increase in T-I~FC activity i n the regional lymph nodes, ref lected in a larger  than normal number of 
'T-RFC (Ffg. 2): Sub~seque~ntly during sensitization the number of T-RFC in the regional lymph nodes fell 
slightly, although not down to the level character is t ic  of normal animals.  Part icularly marked changes 
occurred in the number of T-RFC in the peripheral  blood. There was a considerable decrease  in their num- 
ber  during the f i rs t  days of sensi t izat ion.  With an increase in the period of sensitization some increase took 
place in T-RFC activity in the peripheral  blood, but not up to the level character is t ic  of normal animals (Fig. 
2). 

In the ear ly  stages of sensitization of guinea pigs with ragweed pollen the ability of the B-cells  of the 
regional lymph nodes to form roset tes  thus r i ses  sharply.  With an increase in the period of sensitization this 
ability decreases  somewhat. The functional capacity of the T-cei ls  of the regional lymph nodes in the course 
of sensitization, determined by the roset te-format ion test ,  changes to a less marked degree than that of the 
B-cells. 

Consequently, sensitization of guinea pigs with ragweed pollen is accompanied by increased activity of 
the B-system of immunity in the experimental animals. 
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