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Lymphocytes  f r o m  the human tonsi ls  can f o r m  rose t t e s  with sheep ' s  e ry th rocy te s .  Anti-  
lymphocyt ic  antibodies inhibit rose t t e  format ion ,  and the immunoglobin isola ted f r o m  
ant i lymphocyt ic  s e r u m  is more  act ive in this r e spec t  than the original  se rum.  

No sa t i s fac to ry  methods of assay ing  the specif ic  act ivi ty of ant i lymphocyt ie  p repa ra t ions  yet  exist .  
Methods such as the lymphoagglutinat ion t e s t  or  determinat ion of cytotoxie and b l a s t - t r an s fo rming  act ivi ty 
do not show sufficiently high cor re la t ion  with the specif ic  act ivi ty  of the p repara t ion .  Inhibition of e r y t h r o -  
cyte rose t t e  fo rmat ion  could be a suitable t es t  for  this purpose .  Invest igat ions have shown that some l y m -  
phoid cel ls  f r o m  an animal  of one spec ies ,  ff immune to e ry th rocy te s  of an animal  of another  spec ies ,  can 
fix these  e r y t h r o c y t e s  on the i r  sur face  in v i t ro ,  thus forming  " r o s e t t e s "  [9, 10]. As a rule  some human 
circulat ing lymphocytes  a r e  capable of fo rming  ro se t t e s  with sheep ' s  e ry th rocy t e s  without specia l  p r e l i m -  
inary immunizat ion.  This  phenomenon has been used for  the t i t ra t ion  of ant i lymphocyt ic  p repa ra t ions ,  
which inhibit rose t t e  fo rmat ion  [2, 3]. 

The object of the invest igat ion desc r ibed  below was to assay  the act ivi ty of ant i lymphocyt ic  s e r a  (ALS) 
and of globulin i so la ted  f r o m  them on the bas is  of the i r  abil i ty to inhibit rose t te  format ion .  

Fig. 1. Format ion  of ro se t t e s  by l y m -  
phoid cel ls  f r o m  human tons i l s  and 
sheep ' s  e ry th rocy t e s ,  150• 

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

Horse  s e r u m  and horse  immunoglobulin against  human lymphocytes ,  p r e p a r e d  at the Moscow Resea r ch  
Institute of Epidemiology and Microbiology by subcutaneous immunizat ion of hor ses  with a cell  suspension 

f r o m  human tons i l s  were  used in the investigation.  The ALS 
were  inact ivated at 56~ and absorbed  until total  d i sappearance  
of the hemagglut inins.  Anti lymphocytic  globulin was isola ted 
by f rac t ionat ion of the s e r u m  with ammon ium sulfate .  The 
activi ty of the p repa ra t ions  used va r i ed  in the lymphoagglu-  
t ination t e s t  f r o m  1 : 2500 to 1 : 4000, and in the cytotoxic t e s t  
f r o m  1 : 1280 to 1 : 10240. Lymphocytes  for  the inhibition of 
rose t t e  fo rmat ion  tes t ,  in Biozz i ' s  modification [4], were  ob- 
tained f r o m  f resh ly  r emoved  human tonsi ls .  The tons i l s  were  
washed in i ce -co ld  medium No. 199, cut up finely with s c i s -  
s o r s  in a cold Pe t r i  dish, and then c rushed  in a g lass  homog-  
en ize r  with the addition of a smal l  volume of medium.  The 
resul t ing suspension was f i l t e red  through th ree  l a y e r s  of 
Kapron and washed in medium No. 199 by centr i fugat ion at 
1000 rpm.  The suspension was then f i l te red  once again through 
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T A B L E  1. R o s e t t e  F o r m a t i o n  by T o n s i l l a r  L y m p h o i d  C e l l s  

Tot. no. No. of rosettes in specimens (in ~ 
Material of spe- 

cimens 1 ] 2 I 3 ] 4 ' 5 I 6 ' 7 

Cells from tonsils of ' ' 4.3'22,3 
1 donor 6 I7,6 21 0 41 - -  

Ceils from tonsils of 
4donors 8 10 13,4 12,5 20 13,4 7,5 5,8 21 

Mean per 
thous. 
cells 

21,3 

13,0 

T A B L E  2. Inh ib i t ion  of Rose t t e  F o r m a t i o n  by the Ac t ion  of ALS 

Index 
I 

40000 

No. of rosettes per thous, lymphocytes 0 
Inhibition of formation (in percent 

of control) 100 

ALS concentration (in gg protein/ml) 
4000 400 40 4 0 ,4  

0 0 2.8 6,3 10.0 

100 100 80 52 24 

0 .04  

13,1 

0 

T A B L E  3. Inh ib i t ion  of R o s e t t e  F o r m a t i o n  by the  Ac t ion  of 
A n t i l y m p h o e y t i c  Globul in  of D i f f e r en t  Ba t c he s  

~.~= , ~ 2  

1:2 500 
1:2 000 
1:2 500 
1:4 000 

m 

1:1 280 
1:5 120 
1:10 240 
1:10 240 

Percentage inhibition in concn. 
below (in pg protein/ml) 

0 ,04  

19 
38 

0 ,4  4 

40 44 
48 56 
29 37 
42 67 

40 400 

92 100 
98 100 
94 100 
94 I00 

shown EDso (in g~ 
protein/in'i) 

100 
100 
100 
100 

95% confidence 
ED6G 

interval 

1,01 0,96--1,10 
0,52 0,50--0,55 
1,30 0,87--2,00 
1,00 0,69--1,50 

* sca l ed  f o r  5% p r o t e i n  so lu t ion .  

~ I 80 /I  

20 ~ /  / / / /  
/ / "  

t i ] i i 

F i g .  2. C o m p a r a t i v e  a c t i v i t y  of ALS (1) 
and of a n t i l y m p h o c y t i c  g lobu l in  i s o l a t e d  
f r o m  i t  (2) in inh ib i t ion  of r o s e t t e  f o r -  
m a t i o n  t e s t .  A b s c i s s a ,  dose  of p r e p a r a -  
t ion  (in pg p r o t e i n / m l ) ;  o r d i n a t e ,  on le f t :  

iz 

/ 2 

p e r c e n t a g e  inh ib i t ion  of r o s e t t e  f o r m a t i o n ,  
on r i g h t :  EDs0 (in/~g p r o t e i n / m l ) .  

K a p r o n  and t h r e e  t i m e s ,  d r o p  by  d r o p ,  t h r o u g h  a t u b e r c u l i n  
n e e d l e ,  and  then  made  up to  a c o n c e n t r a t i o n  of 6-  106 c e l l s /  
m l .  A l l  m a n i p u l a t i o n s  wi th  the  s u s p e n s i o n  w e r e  c a r r i e d  
out in t u b e s  i m m e r s e d  in i c e .  Next ,  0.5 ml  of the  s u s p e n -  
s ion was  p l a c e d  in t e s t  t u b e s  wi th  a c o n i c a l  b a s e  and 0.25 
ml  c o m p l e m e n t  (guinea p ig  s e r u m )  in a d i lu t ion  of 1 : 10, 
and  0.5 ml  of human  a n t i l y m p h o c y t i c  s e r u m  o r  g lobu l in  
in the  s a m e  d i lu t ion  w e r e  added .  The  t u b e s  w e r e  c l o s e d  
wi th  r u b b e r  s t o p p e r s  and  kep t  at  37~ f o r  1.5 h. A f t e r  
t h i s  t i m e ,  0.5 ml  of a s u s p e n s i o n  of s h e e p ' s  e r y t h r o c y t e s ,  
in a c o n c e n t r a t i o n  of 24-  106 c e l l s / m l ,  was  then  a d d e d  to  
the  t u b e s  and t hey  w e r e  kep t  in a r e f r i g e r a t o r  at  4~ fo r  
18-20 h. At the  end of t h i s  t i m e  the  t u b e s  w e r e  c a r e f u l l y  
a g i t a t e d  by Curning t h e m  in a v e r t i c a l  p l a n e ,  c a r e  be ing  
t a k e n  to  e n s u r e  tha t  the  con ten t s  of the  t u b e s  w a s h e d  the  
s t o p p e r .  The  f r e q u e n c y  of a g i t a t i o n  was  about  20 o s c i l -  
l a t i o n s  p e r  minu te  f o r  10 min .  The  s u s p e n s i o n  was  t h e n  
qu ick ly  t r a n s f e r r e d  to  a B i i r c k e r , s  c h a m b e r  and the  n u m -  
b e r  of r o s e t t e s  (conta in ing  at  l e a s t  4 e r y t h r o c y t e s )  p e r  

t h o u s a n d  l y m p h o c y t e s  in the  f i r s t  s a m p l e  of s u s p e n s i o n  w a s  coun ted  u n d e r  a m a g n i f i c a t i o n  of 450 t i m e s .  
The t i t r a t i o n  was  c a r r i e d  out wi th  s t a n d a r d  c o n c e n t r a t i o n s  of the  p r e p a r a t i o n s .  N o r m a l  a b s o r b e d  h o r s e  
s e r u m  was  u s e d  a s  the  c o n t r o l .  S t a t i s t i c a l  a n a l y s i s  of  the  r e s u l t s  was  c a r r i e d  out  by P o g o z h e v ' s  m o d i f i -  
ca t ion  [1] of the  p r o b i t  me thod ,  and  the m e a n  ac t i ve  dose  (EDs0) , i . e . ,  the  dose  r educ ing  the  n u m b e r  of r o -  
s e t t e s  by  ha l f  c o m p a r e d  wi th  the  c o n t r o l ,  was  c a l c u l a t e d  f o r  e a c h  b a t c h  of the  p r e p a r a t i o n .  
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E X P E R I M E N T A L  R E S U L T S  

Human tons i l s  were  found to contain ant ibody-producing cells  capable of forming ro se t t e s  spontane-  
ously with sheep ' s  e ry th rocy t e s ,  like the lymphoeytes  of the blood (Fig. 1). The number  of r o se t t e s  f o rmed  
by the tons i l l a r  lymphoid cells  of different  pe r sons  va r i ed  f r o m  0 to 41 pe r  thousand cel ls .  To allow s tan-  
dardizat ion of the method,  a mixture  of cel ls  f r o m  the tons i l s  of s eve ra l  donors was used; the number  of 
r o se t t e s  in it v a r i ed  f r o m  5.8 to 21 pe r  thousand cel ls  (Table 1). 

Trea t ing  the cell  suspension with ALS inhibited rose t t e  fo rmat ion  and a c l ea r  re la t ionship  was  found 
between the effect  of inhibition of rose t t e  fo rmat ion  and the concentrat ion of ant i lymphocyt ic  antibodies 
(Table 2). F o r  example ,  ALS in a concentra t ion of 400/~g p r o t e i n / m l  or  above comple te ly  inhibited, and in 
a concentrat ion of 0.4-40 # g / m l ,  par t ia l ly  inhibited rose t t e  format ion .  The value of ED50 for  the batch of 
ALS invest igated was 3.47 (3.16-3.80)/~g p r o t e i n / m l .  

Four  batches of horse  immunoglobulin against  human lymphocytes  were  inves t igated in the same  way, 
and were  compa red  in one exper imen t  with the r e f e r ence  s e rum.  The r e su l t s  of 3 such expe r imen t s  a re  
s u m m a r i z e d  in Table 3. 

All the batches of ant i lymphocyt ic  globulin studied p o s s e s s e d  high act ivi ty,  significantly higher than 
that  of the ALS (Fig. 2). In all  doses  the globulin gave a higher  percentage  of inhibition than the s e r u m  
f r o m  which it was isolated.  

It can thus be concluded that human tons i l s  contain ant ibody-producing cei ls  capable of forming r o -  
se t tes  spontaneously with the sheep ' s  e ry t h rocy t e s .  Roset te  fo rmat ion  can be inhibited by means  of ant i -  
lymphocyt ic  p r epa ra t i ons ,  and a d i rec t  re la t ionship  ex is t s  between the percen tage  inhibition of rose t t e  f o r -  
marion and the concentra t ion of ant i lymphocyt ic  ant ibodies.  The activi ty of the p repa ra t ion  can t he re fo re  
be c h a r a c t e r i z e d  quanti tat ively by determining the value of EDs0. The nature  of the phenomenon of rose t t e  
fo rmat ion  has not ye t  been finally set t led.  It is undoubtedly an immunologic  phenomenon by vi r tue  both of 
its specif ic i ty  and of the re la t ionship  exist ing between the number  of ro se t t e s  and the level  of an t i e ry th ro -  
cytic antibodies in the blood s e r u m  [4, 7, 8]. As a rule ,  the r o s e t t e - f o r m i n g  cel ls  a re  also an t ibody-pro-  
ducing [8, 11], although it has been shown that ce l l s  which a r e  med ia to r s  of the delayed hypersens i t iv i ty  r e -  
act ion a r e  a lso  capab le  of fo rming  ro s e t t e s  [5]. The m e c h a n i s m  of inhibition of the rose t t e  phenomenon by 
ALS l ikewise has not yet  been  explained.  Anti lymphoeyt ic  antibodies cover ing  the su r face  of the lumpho- 
cyte poss ib ly  do not allow a t tachment  of the sheep ' s  e ry th rocy t e s .  The poss ibi l i ty  l ikewise cannot be ruled 
out that other,  m o r e  profound changes have taken plac  e in the lymphoeytes .  The deg ree  of co r r e l a t i on  be-  
tween the abi l i ty of the p r e p a r a t i o n  to inhibit r o se t t e  fo rmat ion  and i ts  e f fec t iveness  as  an i m m u n o - d e p r e s -  
sant l ikewise r equ i r e s  p r e c i s e  ana lys i s .  Such a co r r e l a t i on  has been es tab l i shed  fo r  ALS against  dogs v 
lymphocytes  [6]. 
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