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Effect of Phytohaemagg lu t in in  and Concanaval in  A 

The spon taneous  h u m a n  rose t te  fo rma t ion  is a t t r i bu t ed  
ma in ly  to T cells ~, ~. Af ter  the  s t a t e m e n t s  of d i f ferent  
authors ,  4 -81% of the  blood l ymphocy te s  are roset te-  
forming ceils (RFC). I t  has  been  supposed  t h a t  R F C  
represen t  a special subpopu la t ion  of T cells a. We  have  
found  t h a t  t he  ma jo r i t y  if no t  all T l y m p h o c y t e s  are able 
to b ind  sheep red blood cell (SRBC) ant igens,  bu t  only a 
d is t inc t  p ropor t ion  of t he  cells b ind  the  SRBC t igh t ly  
enough to be de tec ted  by  convent iona l  rose t te  techni -  
ques ~. Here  we p resen t  evidence t h a t  mi togens  s t imula te  
the  rose t te  fo rmat ion  ot h u m a n  lymphocy tes .  

Mater ia l  and methods. Per iphera l  l y m p h o c y t e s  were 
ob ta ined  f rom normal  adul t s  and  pa t i en t s  wi th  au to im-  
m u n e  diseases. Tile ceils of hepar in ized  blood were sepa- 
r a t e d  on Ficoll-Triosil  g rad ien t  5. To de tec t  the  min imal  
t ime  requi red  for s t imula t ion  of rose t te  format ion ,  t he  
l ymphocy te s  (106 cells/ml) were incuba ted  wi th  12.5 /zg/ 
ml  Con A (Calbiochem) or 25 ~xg/ml P H A  (Difco) a t  37 ~ 
for var ious  periods.  Af ter  incubat ion ,  the  l ymphocy te s  
were carefully washed  wi th  Pa rke r  m e d i u m  199 to  
e l iminate  u n b o u n d  mitogens .  F i r s t  we used various 
concen t ra t ions  of Con A and  P H A  to de te rmine  the  opti-  
mal  concent ra t ions .  In  the  second p a r t  of exper iments ,  
cons t an t  concen t ra t ions  (12.5 ~xg/mI Con A and  25 ~g/ml 
PHA)  were used. Rose t t e  fo rma t ion  was carried out  as 
follows: 10 ~ washed  l y m p h o c y t e s  were suspended  in 0.2 
ml  med ium supp lemen ted  wi th  10% calf serum (inactiva- 
t ed  and  absorbed  agains t  SRBC) and  mixed  wi th  2 • 107 
SRBC in equal  volume.  The samples  were cent r i fuged for 
10 rain a t  200 g a t  room tempera tu re .  They  were t h e n  
left a t  37 ~ for 15 min.  The ceils were tho rough ly  resus- 

Table I. 30 min, 24 h and 48 h stimulation of RFC (Mean values 4- 
SDM of 40 control cases) 

Stimulation of RFC 30 rain 24 h 48 h 

No mitogen 31.3 �9 4- 28.5 28.2 4- 30.0 27.5 4- 22.9 
25 ~g/ml PHA 66.2 4- 11.7 68.5 • 9.5 63.9 ~ 17.3 
12.5 [zg/ml Con A 45.7 4- 21.5 50.7 4- 16.8 49.8 • 11.4 

Percent, 

Table II. Response of lymphoeytes of autoimmune patients to PHA 
and Con A 

Patients aH-thymidine uptake ~ 30 min RIFC stimulation b 
Control Con A PHA Control Con A PHA 

1 314 455 633 45 45 50 
2 218 545 3538 60 72 90 
3 127 5452 15629 20 53 41 
4 141 6631 4971 18 70 32 
5 632 ND c 681 12 25 15 
6 415 ND 524 26 20 26 
7 350 ND 14380 46 45 95 
8 279 ND 2764 15 50 60 
9 330 ND 1940 25 25 85 

10 180 ND 1390 28 40 70 

�9 cpm. b Percent. cNot done. 

on H u m a n  R o s e t t e - F o r m i n g  Cells 

p en d ed  w i t h  r epea ted  suctions.  1000 cells were coun ted  
to evalua te  t he  pe rcen tage  of roset tes .  The rose t tes  were 
defined as a l y m p h o c y t e  su r rounded  by  at  least  3 SRBC. 

Long- t e rm  s t imula t ion  was made  in sterile condi t ions .  
In  plast ic  tubes  in Pa rke r  med i u m 199 (containing 10% 
calf serum, 100 ~g/ml penicil l in and  50 txg/ml s t rep to-  
mycin) 106 l y m p h o c y t e s  were cul tured.  The samples  were 
incuba ted  for 24 and 48 h a t  37~ wi th  95% air and  5% 
CO 2. The rose t te  fo rma t ion  was pe r fo rmed  as descr ibed 
above,  L y m p h o c y t e  b las t  t r an s fo rma t i o n  was carr ied 
out  under  similar  condit ions,  aH- thymid ine  was added  
16 h before harves t ing .  

Results  and discussion. The min imal  t ime  requi red  for 
s t imula t ion  of rose t te  fo rma t ion  was found  to  be 15-30 
min.  No s ignif icant  increase of R F C  was observed af ter  
30 min  of s t imulat ion.  A r a the r  na r row range of concent ra-  
t ion  of Con A (5-25 ~g/ml) caused m a x i m a l  s t imulat ion.  
The s t imula to ry  effect  of P H A  was more  p ronounced  a t  
h igher  concen t ra t ions ;  however ,  agg lu t ina t ion  of lympho-  
cytes  occured more  f requent ly .  Agglu t ina t ion  of cells 
makes  the  exac t  e s t ima t ion  of R F C  difficult .  W i t h  25 
txg/ml P H A  no s ignif icant  agg lu t ina t ion  occurred and the  
s t imula t ion  was near ly  maximal .  

The n u m b e r  of R F C  var ied  among  normal  individuals .  
These f indings are cons i s ten t  w i th  da t a  in the  l i tera ture .  
All the  cases s tudied  showed a s ignif icant  increase af ter  a 
30 min  mi togen  s t imula t ion  (Table I). F u r t h e r  incuba t ion  
did no t  raise the  pe rcen tage  of R F C  signif icant ly.  P H A  
caused a more  s t r iking increase in the  n u m b e r  of R F C  
t h a n  did Con A, in t he  ma j o r i t y  of cases. In  some cases, 
the  pe rcen tage  of R F C  was near  to  100%. The s t imula t ion  
of the  l ymphocy te s  to rose t te  fo rma t ion  ran  paral lel  wi th  
the  s t imula t ion  to  b las t  t r ans fo rmat ion .  P H A  caused 
a grea ter  3H- thymidine  up take  t h a n  Con A, and th is  
difference was  observed by  rose t te  s t imula t ion  too. The 
results  ob ta ined  wi th  l y m p h o c y t e s  of a u t o i m m u n e  
pa t i en t s  are in teres t ing.  There  were  cases wi th  no a p p a r e n t  
b las t  t r a n s f o r m a t i o n  capaci ty ,  and  no s t imula t ion  of 
rose t te  fo rma t ion  (Table II). These f indings are cons i s ten t  
w i th  the  low values of R F C  s t imula t ion  ob ta ined  in 
Hodgk in ' s  disease and  in chronic l ymphocy t i c  Ieukaemia 
(in prepara t ion) .  

The R F C  s t imu la to ry  effect  of d i f ferent  mi togens  m a y  
be a consequence  of several  events .  L y m p h o c y t e s  hav ing  
only a few receptors  canno t  b ind  the  SRBC t igh t ly  
enough to be de tec tab le  by  conven t iona l  rose t te  tech-  
niques.  P H A  and  Con A b inding  to  t he  l y m p h o c y t e  m e m -  
branes  can al ter  the i r  surfaces 6 and  faci l i ta te  t he  p roduc-  
t ion  of u ropodsL  The increased n u m b e r  of R F C  af ter  
mi togen  exposure  m a y  be due to t he  faci l i ta t ion of loose 
rose t te  format ion .  We  suppose t h a t  t he  ma j o r i t y  if no t  
all of T cells hav ing  SRBC receptors  can be s t imula ted  
by  P H A  or Con A. We  canno t  exclude the  poss ibi l i ty  t h a t  
b o u n d  mi togens  a t t r a c t  red blood cells, and th is  force is 
added  pe rhaps  to  t h a t  of the  special  SRBC recep tors  
p romot ing  rose t te  format ion .  
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The  para l l e l i sm obse rved  b e t w e e n  R F C  s t i m u l a t i o n  and  
l y m p h o b l a s t  t r a n s f o r m a t i o n  sugges t  t h a t  t he  r ap id  an d  
s imple  R F C  t e s t  could  s u b s t i t u t e  t he  more  labor ious  
i n v e s t i g a t i o n  of t he  m i t o g e n - i n d u c e d  l y m p h o b l a s t  t r ans -  
f o r m a t i o n  for  some purposes .  

der  R o s e t t e n b i l d u n g  u n d  L y m p h o b l a s t - T r a n s f o r m a t i o n  
e rg ib t  para l le le  Ergebnisse .  

P. GERGELY, G. SZAB6, B. FEIKETE, 
GY. SZEGEDI a n d  GY. 19ETR~NYI 
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Tissue-  and Species-Specific Antigens of the Rat 

T he  presence  of t issue-specif ic  an t i gens  h a v e  been  
de t ec t ed  in s u b m a n d i b u l a r  g lands  of r a b b i t  I, ca t t l e  2, 
a n d  man3,  ~. The  ob jec t  of t he  p r e sen t  s t u d y  was to 
i n v e s t i g a t e  t he  t i ssue-  and  species-specif ic i ty  of t h e  r a t  
s u b m a n d i b u l a r  g land  as a p a r t  of an  effor t  to  e v a l u a t e  
t he  an t igen ic  c o n s t i t u e n t s  of n o r m a l  sa l iva ry  g lands  a n d  
t h e i r  tumors .  

Method. The  s u b m a n d i b u l a r  g lands  of a d u l t  ma le  
L o n g - E v a n s  r a t s  were separa ted ,  a n d  homogen ized  in 
sal ine.  The  h o m o g e n a t e  was cen t r i fuged  a t  10,000 r p m  
for 10 ra in  and  t he  s u p e r n a t a n t  was collected.  E x t r a c t s  of 
o t h e r  r a t  t i ssues  as well as s u b m a n d i b u l a r  g lands  of o the r  
species were p r e p a r e d  in t he  same  m a n n e r .  The  p ro t e i n  
c o n c e n t r a t i o n  of t he  sal ine e x t r a c t s  was d e t e r m i n e d  b y  
t he  m e t h o d  of LOWRY et  al. 5. An t i s e r a  were p r e p a r e d  b y  
i n j ec t i ng  sal ine e x t r a c t s  of r a t  s u b m a n d i b u l a r  g land  sub-  
c u t a n e o u s l y  in to  r abb i t s .  The  e x t r a c t  was  i nco rp o ra t ed  
in to  F r e u n d ' s  comple t e  a d j u v a n t  for t he  f i rs t  i n j ec t ion  
a n d  in to  i n c o m p l e t e  a d j u v a n t  for s u b s e q u e n t  in jec t ions .  
A n t i s e r u m  was a b s o r b e d  w i t h  lyophi l ized  r a t  s e rum in a 
c o n c e n t r a t i o n  of 80 mg/ml ,  wh ich  was found  to be  a 
p r o p e r  c o n c e n t r a t i o n  for neu t r a l i za t ion .  W h e n  necessary,  
f u r t h e r  a b s o r p t i o n  was ca r r i e J  ou t  us ing  lyophi l ized  
e x t r a c t s  of o the r  r a t  t issues.  

Two-d imens iona l  i m m u n o d i f f u s i o n  was pe r fo rmed  
accord ing  to t he  m e t h o d  of OUCttTERLONY 6. I m m u n o -  
e lec t rophores i s  was  car r ied  ou t  accord ing  to  t he  m e t h o d  
of GRABAR and  BURTIN : as modi f ied  b y  SCHZlD~G~ER s 

Submandibular Gland 

us ing  1% agarose  in 0.05 M b a r b i t a l  buf fe r  a t  pI-I 8.6. 
Cryos t a t  sect ions  of qu ick  f rozen r a t  s u b m a n d i b u l a r  
g land  were f ixed in ace tone  a n d  s t a ined  d i rec t ly  w i t h  
f luorescein  i s o t h i o cy an a t e  conj uga te  of a n t i s e r u m  globul in  
accord ing  to t h e  t e c h n i q u e  of CooNs a n d  NAPLAN 9. 

Results and discussion. I m m u n o d i f f u s i o n  s tud ies  of 
a n t i s e r a  to  s u b m a n d i b u l a r  g l and  e x h i b i t e d  severa l  l ines  
of p r e c i p i t a t i o n  w i t h  e x t r a c t s  of r a t  s u b m a n d i b u l a r  g land  
an d  o the r  r a t  t issues,  as well  as w i t h  r a t  serum.  Fol lowing 
a b s o r p t i o n  of t h e  an t i s e r a  w i t h  lyophi l ized  r a t  serum,  
some p r e c i p i t a t i o n  l ines w i t h  e x t r a c t s  of several  r a t  
t i ssues  sti l l  r emained .  F u r t h e r  a b s o r p t i o n  of t h e  an t i s e r a  
w i t h  e x t r a c t  of r a t  k i d n e y  abol i shed  t h e  r eac t ion  w i t h  t he  
m a j o r i t y  of r a t  t i ssue  e x t r a c t s  an d  d e m o n s t r a t e d  t h a t  
r a t  s u b m a n d i b u l a r  g l and  c o n t a i n e d  a t  leas t  5 an t igen ic  
c o m p o n e n t s  as well  as o the r  an t igens  sha red  w i t h  b lood  
se rum a n d  t issues  of t h e  ra t .  Cross- reac t ion  was sti l l  
p r e s e n t  w i t h  e x t r a c t s  of re la ted  exocr ine  g lands :  pa ro t id ,  
subl ingual ,  pancreas ,  e x t r a o r b i t a l  a n d  i n t r a o r b i t a l  lacri-  
ma l  (Figure).  F u r t h e r  a b s o r p t i o n  b y  these  g lands  re- 
vea led  t h a t  2-3  of these  an t igens  were specific for t he  
s u b m a n d i b u l a r  g l and  a n d  t h e  r e m a i n i n g  an t igens  were 
sha red  to v a r y i n g  degrees  w i t h  t h e  o t h e r  glands.  The  
i mmu n o l o g i c  r e l a t ionsh ip  b e t w een  these  g lands  is sub-  
s t a n t i a t e d  b y  p rev ious  s tud ies  us ing  a n t i s e r u m  to  r a t  
p a ro t i d  g land  10. 

I t  was  also no t iced  t h a t ,  of t h e  5 l ines of p rec ip i t a t ion  
exh ib i t ed  on r eac t ing  t h e  an t i s e r a  w i t h  ex t r ac t s  of sub-  
m a n d i b u l a r  g lands  of male  rats ,  on ly  4 l ines could[ be 
de t ec t ed  w i t h  g lands  of a d u l t  female  rats .  I t  is i n t e re s t ing  
t h a t  t h i s  an t igen ic  sexual  d i m o r p h i s m  of t h e  r a t  sub-  
m a n d i b u l a r  g land  is assoc ia ted  w i t h  t h e  presence  of 
morpholog ica l  dif ferences  b e t w e e n  t h e  g lands  of raale  
a n d  female  11. 

S tudies  of g l andu la r  ex t r ac t s  of o the r  species d e m o n -  
s t r a t e d  h igh  degree of species-specif ic i ty  of t h e  r a t  sub-  
m a n d i b u l a r  gland.  Compar i sons  were m a d e  w i t h  e x t r a c t  
p r e p a r a t i o n s  of s u b m a n d i b u l a r  g lands  of man,  monkey ,  
dog, gu inea-p ig  a n d  mouse  a n d  no  c ross - reac t ion  was 
de tec ted .  Also, no c ross - reac t ion  was de t ec t ed  w h e n  the  

Immunodiffusion in agar gel Antiserum to rat submandibular gland 
extract absorbed with rat serum and kidney extract (NS). Rat glan- 
dular extracts: 1. submandibular; 2. parotid; 3. extraorbital lacrimal; 
4. intraorbital lacrimal; 5. pancreas ; 6. sublingual. 
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