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When the spontaneous r o s e t t e - f o r m a t i o n  tes t  is  used to a s s e s s  the T s y s t e m  of immuni ty  
i t  i s  not suff icient  s imply  to d e t e r m i n e  the re la t ive  pe rcen tage  of r o s e t t e - f o r m i n g  ce l l s .  
To  obtain a t rue  p ic tu re  of the immune  s tatus  the number  of immunocompeten t  cel ls  in 
1 m m  3 of the p a r t i c u l a r  dono r ' s  blood mus t  be  de te rmined .  If the tes t  i s  c a r r i e d  out with 
a leukocyte suspension,  not only lymphocytes  but  also other  cel ls  with the p rope r ty  of 
binding s h e e p ' s  red  ce l l s  can also be  taken into account.  
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The  spontaneous r o s e t t e - f o r m a t i o n  t e s t  has been  used in recen t  immunologic  invest igat ions  to evaluate  
the T s y s t e m  of immuni ty  [2]~ In this  tes t  the number  of lymphoeytes  able to bind sheep ' s  red cel ls  on the i r  
su r f ace ,  and thus to f o r m  spontaneous r o s e t t e s ,  i s  de t e rmined .  Usually the r o s e t t e - f o r m a t i o n  tes t  i s  p e r -  
fo rmed  with a pu re  suspension of lymphoeytes  isola ted f r o m  the blood and the re la t ive  number  (in p e r  cent) 
of r o s e t t e - f o r m i n g  lymphoCytes is  de te rmined  without s taining the cel ls .  In this case  the absolute  number  
of r o s e t t e - f o r m i n g  cel ls  in the blood is  not actual ly de te rmined  and the poss ib l e  par t i c ipa t ion  of cel ls  o the r  
than lymphocytes  in ro se t t e  format ion  is  not allowed for .  

The  object  of this invest igat ion was to d e t e r m i n e  the conditions for  ca r ry ing  out and analyzing the 
r e su l t s  obtained by the  r o s e t t e - f o r m a t i o n  t e s t  to enable it to p rov ide  the ful lest  quanti tat ive evaluation of 
the  T s y s t e m  of immuni ty  of the s ick person~ 

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

The  r o s e t t e - f o r m a t i o n  tes t  was  ca r r i ed  out by a modif ied method of Jondal  [2] with a suspension of 
p e r i p h e r a l  blood leukocytes~ The  num ber  of leukocytes  was  de te rmined  in hepar in ized  blood (25 units 
hepar in  to 1 ml  blood) and f i lms  were  made fo r  the d i f ferent ia l  blood count. Red ce i l s  we re  sedimented  with 
3% gelat in  solution in medium No. 199. The superna tant  containing leukocytes  was drawn up into s i l icone-  
t r ea t ed  tubes and the ce l l s  were  sedimented by centr i fugat ion at 750 r p m  for  10 min.  Red cel ls  p r e s e n t  as  
an impur i ty  were  r e m o v e d  by  b r i e f  osmot i c  shock by the addition of 0.1 ml  dis t i l led  wa te r  to the res idue  
and pipet ing fo r  15 see .  An excess  of medium No. 199 was then quickly added. The  ce l l s  we re  washed twice 
by centr i fugat ion at 750 r p m  for 10 rain. The  cell  res idue  obtained a f te r  a second centr i fugat ion was diluted 
with medium No. 199 and the leukocyte concentra t ion was measu red  in a Goryaev  counting chamber .  Next,  
0.1 ml  of  the suspension containing 0~ �9 106 leukocytes  was incubated with 0.1 ml of 0.4% washed sheep ' s  
red  ce i l s  at  37~ fo r  5 min~ The  ce l l s  were  then sedimented for  5 rain at 200 g and allowed to stand for  60 
rain at 12~ To obtain stained f i lms  of the r o s e t t e s ,  the ce l l s  were  fixed with glutaraldehyde (in a final 
concentra t ion of 0.6%) for  20 rain at room t e m p e r a t u r e  a f te r  the end of incubation. Dist i l led wa te r  was then 
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TABLE 1. Relative and Absolute Numbers  
of RFC in Human Per iphera l  Blood in 
Health and Disease 

State 
r~ 

E~ o ~ , . ~  "~ 

S ,  

M. 
K. 
R. 
K* 
O. 

K r .  

R. 

Sh. 

Healthy 
>> 

>> 

>> 

Chronic lymphat-  
ic leukemia 

The same 
Partial red-ceil 

aplasia 

Congenital im-  
mffnodeficiency 

69 
39 
56 
73 

19 

57 

4 700 
4 700 
4 900 
6 200 

16 000 
30 000 

3 200 
2 300 

8 000 

23 
45 
41 
33 
56 
70 

84 
7 

745 
825 

ll20 
1500 
1800 
1460 

2400 
21 

370 

* The mater ia l  for  investigation was 
cored blood 

added to the tube and the cells were  sedimented by centr i f -  
ugation for  3 re_in at 200 g. Most of the supernatant was 
removed and the remaining suspension was carefully pipeted 
and a drop of it was applied to a slide. The specimen was 
dried,  postflxed with methanol, and stained with Methyl 
Green and pyronine.  The reaction was read in a light m ic ro -  
scope. A cell binding at least  three red ceils was taken to 
be a roset te .  In the stained film, the number  of rose t t e -  
forming ceils (RFC) was calculated as a percentage of all 
types of leukocytes.  Knowing the absolute number  of leuko- 
cytes in 1 mm 3 blood f rom a given donor (counted in a Gory-  
aev 's  chamber) and the relat ive proport ions  of lymphocytes,  
neutrophils ,  monocytes ,  and other cells (examination of 
blood films stained by the R o m a n o v s k y - G i e m s a  method), 
the absolute number  of the corresponding white blood ceils 
in 1 mm 3 could be determined.  By multiplying this value by 
the relat ive propor t ion of RFC of the par t i cu la r  type, as 
counted in fi lms stained with Methyl Green and pyronine,  
the absolute number of the corresponding RFC in 1 mm 3 
was determined.  

TABLE 2. 
of RFC 

Morphological Composition 

i 

o 

Sh. 
S. 

S1. 
V. 
N. 

98 
91 

73 
95 
91 

2 
8,4 

4,5 

- o 5  

I - 

Plasma cells 

0,I 

Plasma ceils 

4,5 

E X P E R I M E N T A L  R E S U L T S  

On the average  53 ~: 6?0 of per iphera l  blood lympho- 
cytes of healthy donors (34 persons)  formed rose t tes .  The 
relat ive number  of RFC var ied in individual donors f rom 
40 to 73% (Table 1). The absolute number  of RFC in 1 mm 3 
blood also varied within wide l imits  among normal  donors  
and changed sharply in some normal  or  pathological states 
accompanied by changes in the total leukocyte count or  a 
shift in the blood formula.  

It can be concluded f rom analysis of the resul ts  in 
T able 1 that during evaluation of the immune status it is 
not sufficient simply to determine the relative percentage 
of RFC~ This relat ive percentage defines only the fraction 

The i r  absolute number in 1 mm a blood, however, ref lects  the size of T cells among the other  lymphoeyteso 
of the population of immunocompetent  cells in circulation in a given individual. A charac te r i s t ic  example 
was the case with chronic lymphatic leukemia (B leukemia). The fract ion of RFC in the per iphera l  blood of 
such patients is sharply reduced (7-9%). However,  when converted to absolute :numbers the resul ts  indica- 
ted a normal  or  even increased population of circulat ing T lymphocytes~ Another example confirming the 
inadequacy of determining only the relative percentage of RFC is given in Table  1: The relative number  of 
RFC in patient Sh. was normal ,  but because of the severe  lymphocytopenia the absolute number  of T cells 
in 1 mm 3 blood was lowered. 

When the test  was car r ied  out by the method adopted, counting the number  of roset tes  in the stained 
films showed that not only lymphocytes but also other  types of leukocytes give roset tes  with sheep 's  red 
cells.  The overwhelming majori ty  of RFC were in fact lymphocytes (Table 2). However,  the percentage 
of neutrophilic rose t tes  fluctuated within wide l imits (from 2 to 8%, 26% of all RFC). When expressed as 
absolute numbers ,  the neutrophilic roset tes  averaged one third of all rose t t e - fo rming  lymphocytes c i rcu-  
lating in the blood. Besides neutrophils and lymphocytes,  roset tes  also were  found by eosinophils,  mono- 
cytes,  and p lasma cells .  The significance of this phenomenon is unknown. 

Morphological heterogeneity of RFC in lymphoid organs of animals has been descr ibed by Pavlovsky 
et alo [5]. Cells of human embryonic  l iver and spleen and also ret iculum cells and macrophages  [7] can 
bind sheep 's  red ceils.  Red cells sensit ized with 7G-globulin can give rose t tes  with human monocytes [3] 
and neutrophils  [4]. in the present  experiments  prac t ica l ly  all types of white blood cells in the stained films 
had unsensi t ized sheep 's  red cells bound to a var ied degree  to their sur face .  It is impossible at present  
to state definitely whether the mechanism of adhesion of e ry throcytes  with T ceils  (lymphocytes) and non- 
immunocompetent  cells  (neutrophils, eosinophils,  monocytes,  etc.) differs .  It is  likewise unknowa whether 
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this is nonspecific adhesion or the result of the t ransfer  of receptors  (Ig'r) from T lymphocytes to other 
cells. However, there is no dispute about the need to take all cell forms giving roset tes into account. Ad- 
hesibility, determined by rosette formation, may reflect the functional state of the cell (lymphocyte, neu- 
trophil, etc.). When they bind certain part icles,  antibodies, and complement on their surface, neutrophils 
can secrete  the enzymes which they contain and wMch can cause direct  injury to the tissue [1]. The degree 
of adhesion of erythrocytes to a neutrophil may reflect the phagocytic activity and the functional readiness 
of the cell to discharge its enzymes. Changes in the adhesibility of neutrophils have been described by 
Prehal  [6]. In the case of Behcet 's syndrome at the height of the attack neutrophils acquired what for them 
is the unusal property of binding platelets to form roset tes.  
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