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To de tec t  T - ,  B- ,  and D - r o s e t t e - f o r m i n g  lymphocytes  and "null" ce l l s  in human pe r iphera l  
blood a combined r o s e t t e - f o r m a t i o n  t e s t  is r ecommended ,  using zymosan -eomplemen t ,  sheep ' s  
e ry th rocy t e s ,  fixation, and staining the f i lms  with amido t r i azoa te  (Triosi l)  fo r  identif ication 
of the lymphocytes .  
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To e s t ima te  the num ber s  of T and B lymphoeytes  in man the r o s e t t e - f o r m a t i o n  t e s t  is nowadays widely 
used. T Lymphocy tes  can  bind sheep ' s  e r y t h r o c y t e s  d i rec t ly  to f o r m  so -ca l l ed  spontaneous rose t t e s  - E or  
T r o s e t t e s  [2, 6, 8]. The r o s e t t e - f o r m a t i o n  t e s t  can be used to identify B lymphoeytes  if e ry th rocy tes  conju- 
gated with antibodies and c o m p l e m e n t  a r e  used  as indicator  cel ls  [4, 10]. 

Hither to in m o s t  c a s e s  T and B lymphocytes  have been counted s e p a r a t e l y  in different  p repa ra t ions .  Fo r  
the sake  of unification,  s tandard iza t ion ,  and s implf ica t ion  of the technique, s imul taneous  de te rmina t ion  of T 
and B lymphocytes  in the s a m e  p r e p a r a t i o n  has  substant ia l  advantages .  Moreover ,  it can also be used to d e t e r -  
mine the subpopulat ion of lymphocytes  binding both T and B indicators  s imul taneous ly  (D lymphoeytes) .  Only 
i so la ted  r e p o r t s  have been published on this subjec t  [7, 9, 11]. The method mer i t i ng  the g r e a t e s t  at tention is 
that  sugges ted  by Mendes [9], in which zymosan  pa r t i c l e s  conjugated with complemen t  a r e  used as the B indi- 
ca tor .  However ,  this method is v e r y  labor ious  (the reac t ion  is read  in suspens ion under  the p h a s e - c o n t r a s t  
mic roscope) ,  and this p r even t s  i ts  wide appl icat ion in cl inical  p rac t ice .  The w r i t e r s  accordingly, suggest  a 
m o r e  convenient  modif icat ion of this method. 

Invest igat ions  w e r e  c a r r i e d  out with hepar in ized  blood f r o m  healthy donors.  Lymphocytes  we re  isolated 
f r o m  the p e r i p h e r a l  blood of 21 donors  by BSyum's  method [5] and f r o m  the blood of 14 donors  by V e k s l e r ' s  
modif icat ion of that  method,  using a 14.5% solution of Verogra f in  (Spofa, Czechoslovakia;  equivalents:  amido-  
t r i zoa te ,  Tr ios i l ) ,  pH 7.35. T - R o s e t t e - f o r m i n g  lymphocytes  (T-RFL) were  de te rmined  by the method of Pe t rov  
et al. [2]. B - R o s e t t e - f o r m i n g  lymphocytes  (B-RFL) were  identified by means  of zymosan  pa r t i c l e s  (from Tal l in  
P h a r m a c e u t i c a l  Chemical  Fac to ry) ,  conjugated with complemen t  [1]. Equal volumes of a 0.1% s tandard  suspen-  
sion of z y m o s a n  and complemen t  (diluted 1:5 with phys io logica l  saline) we re  incubated for  30 min at 37~ The 
twice  washed pa r t i c l e s  w e r e  then diluted with physiological  sal ine to produce a 0.17% suspension.  Zymosan  
not conjugated with complemen t  did not bind with the lymphocytes ,  in a g r e e m e n t  with data in the l i t e r a tu re  [9]. 
Fo r  the combined r o s e t t e - f o r m a t i o n  test ,  a spec ia l  modif icat ion* of Mendes '  method [9] was used. Instead of 
group AB s e r u m ,  medium No. 199 was added to the l y m p h o c y t e s - z y m o s a n - c o m p l e m e n t - s h e e p ' s  e ry th rocy tes  
s y s t e m  to p reven t  inact ivat ion of ro se t t e  fo rmat ion ,  and to p reven t  damage  to the lymphocytes  the cen t r i fuga-  
tion t ime  was shor tened  to 5 min. The numbers  of T - ,  B- ,  and D - R F L  were  counted in fixed p repa ra t ions  by the 
the method sugges ted  fo r  de te rmina t ion  of T - R F L  [2]. Taking these  modif icat ions into account, the t es t  was 
c a r r i e d  out by the following method. 

To 0.1 ml  of a suspens ion  of lymphocytes  (2.106 lymphocy tes /ml )  in medium No. 199 in a s i l iconized 
m i c r o - t e s t - t u b e  0.1 ml  of a 0.5% suspens ion  of sheep ' s  e ry th rocy te s  and 0.1 ml of a 0.17% suspens ion of zymo-  

*Efficiency Suggestion No. 197 dated Apri l  25, 1977, awarded to T. G. Gr ishina  by the Resea rch  Insti tute of 
Work Hygiene and Occupat ional  D i sease s ,  Academy of Medical Sciences of the USSR. 
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munology, N. L P i rogov  Second Moscow Medical  Inst i tute.  (Presented  by Academic ian  of the Academy of 
Medical Sciences of the USSR A. M. Chernukh.) T rans la t ed  f r o m  Byulleten '  ~kspe r imen ta l ' no i  Biologii i 
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Fig. 1. Content of T- (1) and B-RFL (2) during combined (A) and separate 
(]3) determination (in %). D-RFL subpopulation indicated in black. 

Fig. 2. Relative proportions of T- (1), B- (2), D-RFL (3), and "null" cells 
(4) during detection of lymphocytes in amidotrizoate (A) and Fiooll (B) 
gradient in combined rosette-formation test (in %). 

TABLE 1. Subpopulations of Per iphera l  Blood Lymphocytes  f rom Clinically 
Healthy Donors 

RFL 

.-z-trt s 

Index T B D 

% thousands/ % ] thousands/ % thousands/ 
mm3 I mrn s mm 3 

63,0 
1,5 

60,0--66,0 

1,5 
0,1 

1,3~I ,7 

! 
11,3 | 0,25 
0,8 1 0,01 8,3--14.4 0,22--0,28 

Legend. 

1.7 
0,3 1,2--2.2 

0,04 
0,005 

0,03--0,05 

Null cells 

% thousands] 
m m  s 

24,0 0,57 
1,5 0,04 

22,0--26,0 0,48--0,66 

A) Confidence interval. 

san-complement  complex were  added. The mixture was incubated for  5 min at 37~ sedimented for  5 min 
at 200g, and incubated for  60 min at 12~ It was then quickly fixed with 0.1 ml of 0.6% glutaraldehyde for  
20 min. Distilled water  was then added up to the edge of the tube, the suspension was centrifuged for  5 rain 
at  200g, the supernatant  was removed with a Pas teu r  pipet, and films were made on slides f rom the carefully- 
resuspended residue. The films were dried in the air ,  fixed for  10 min in methanol, washed for  2 rain in d is -  
tilled water, dried, and stained with methyl g r e e n - p y r o n i n e  by Brache t ' s  method [3]. A coversl ip  was glued 
to the film with Canada balsam, and after  drying, the fi lm was examined under the mic roscope  with an im-  
mers ion  system.  A lymphocyte  binding three  o r  more  sheep 's  erythrocytes  was taken as a T roset te  and a 
lymphocyte with three  or  more  zymosan  par t ic les  as a B rosette;  a lymphocyte with at least  three zymosan 
par t ic les  and with three or  more  e ry throcytes  was taken as a mixed rosette.  

To compare  the combined rose t t e - fo rmat ion  test  with the more  usual separa te  determinat ion of T-  and 
B-RFL paral le l  exper iments  were  ca r r i ed  out by the two methods. The resul ts  a re  given in Fig. 1 and they 
show that the number of cells ca r ry ing  T marke r s  did not differ significantly in the two methods. The number 
of cel ls  c a r r y i n g  the B - m a r k e r  when determined separate ly  was a little higher than the number determined by 
the combined method (15.9 ~ 0.7 and 13.0 �9 1.0%, respect ively) ,  andthis  can most  probably be attributed to spa-  
tial competit ion between the corpuscula r  indicators for  the lymphocyte receptors  in the combined rose t t e -  
format ion test.  However, it must  be r emembered  that the mean number of B-RFL in the combined rose t t e -  
format ion tes t  did not exceed the limits of var ia t ions  of the number of B cells obtained by other workers  when 
determining them separa te ly  [10]. Not only the number of T -  and B-RFL can be determined by this test ,  
moreover ,  but also the number  of D - R F L  and of so-cal led  "null" cells,  which belong to none of the other 
three  types. 

Never theless ,  the use of expensive reagents  in short  supply remained an obstacle to the widespread use 
of this method of identifying the cell f ract ions of lymphocytes  in clinical pract ice .  With this in mind, the more  
access ib le  method of identification of lymphocytes by means of amidotr izoate  in Veks le r ' s  modification [1] 
also was tested. In paral le l  combined rose t t e - fo rma t ion  tests  with lymphocytes obtained in a density gradient  
by B~yum's  method [5] and in an amidotr izoate  gradient  by Vekslerrs  method [1], no significant differences 
were  found in the numbers  of T- ,  B-, and D-RFL (Fig. 2). 
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The results obtained during tr ials  of this modification of the test  are given in Table 1. They show that 
the relative proportions of T and B subpopulations of Iymphocytes discovered by this means were in good 
agreement with values obtained for  their  numbers in the blood of clinically healthy donors when determined 
separately [2]. 

The use of the zymosan-complement complex as B indicator for the quantitative determination of B-RFL 
in fact revealed certain advantages of this method. Firs t ,  it is technically simple, and second, the use of a 
standard zymosan preparation enabled comparable results to be obtained. It is important to note that mor-  
phological differences between zymosan particles and sheep's erythrocytes were particularly clearly seen in 
fixed and stained preparations.  Zymosan particles are  between one-third and one-quarter  the size of sheep's 
erythrocytes ,  and when stained they appear bright pink, unlike the ruby erythrocytes;  it is therefore  much 
eas ier  to count the RFL than in suspension under the phase-contrast  microscope. 

The combined roset te-format ion test  using zymosan-complement, sheep's erythrocytes,  fixation, and 
preparation of stained films for the identification of the tes t  lymphocytes with the aid of amidotrizoate (Vero- 
grafin, Triosil) can thus be recommended for the detection of T- ,  B-, and D-RFL and of "null" cells in 
human peripheral  blood. 
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