
Hence, depending on the type of in te rac t ing  immunoglobulins,  the p r o c e s s  of specif ic  complex fo rmat ion  
takes place at d i f ferent  speeds and intensi t ies ,  and it is mos t  evident for  IgM. Consequently,  depending on the 
c h a r a c t e r  of the curves  obtained, the c lass  of immunoglobulins being synthesized at a given moment  can be 
de te rmined .  Dis turbance  of the in ternal  s t ruc tu re  of the immunoglobulin m a c r o m o l e c u l e s  (in pa r t i cu l a r  by 
heating) leads  to a change in the m e c h a n i s m  of complex formation;  the impor tan t  quest ion he re  is which of 
the in teract ing components  undergoes  denaturat ion.  The sha rpe s t  dec r ea se  in complex fo rmat ion  is obse rved  
in the case  of t he rma l  denaturat ion of the an t i se rum,  because  of pa r t i a l  loss  of specif ic i ty  of the antibody m a c r o -  
molecu les  on heat ing.  
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The immunoreac t iv i ty  of lymph nodes regional  with r e s p e c t  to the tumor  was studied in 22pat ients  
with me lanoma .  B la s t - t r ans fo rma t ion ,  r o se t t e - fo rma t ion ,  and immunof luoreseence  tes ts  were  
used to detect  T -  and B-lymphocyteso Lymphocytes  were  isolated f r o m  one half of the lymph 
node, the o the r  half was  used for  his tology.  The resu l t s  showed that function of the regional  
lymph nodes c o r r e l a t e s  well  with morphology.  
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The study of the ef f icacy of the ant [ tumor  b a r r i e r  of the var ious  functional s y s t e m s  in man  is a very  
urgent  p r o b l e m  to which many invest igat ions have been devoted [1, 2, 4, 6, 9, 11, 12]. 

The p r e sen t  w r i t e r  [8] has shown that  the immunologic  act ivi ty of T -  and B- lymphoey te s  f r o m  lymph 
nodes with tumor  m e t a s t a s e s  is lower  than that of lymphocytes  f r o m  lymph nodes without m e t a s t a s e s .  These  
r e su l t s  na tura l ly  have posed f r e sh  p r o b l e m s :  What morphologica l  changes a re  observed  in the lymph nodes 
bes ides  signs of me tas tas iza t ion ,  to co r respond  to these different  immunologic  backgrounds?  The work of 
Tsak rak l ides  e t  al., [11, 12] conf i rmed the value of studying immunomorphologica l  changes in lymph nodes 
f r o m  cance r  pa t ien ts .  The invest igat ion descr ibed  below was devoted to this purpose .  The r e su l t s  of i m -  
munologic t e s t s  to study T -  and B- lymphocy tes  in vi t ro  were  used as c r i t e r i a  of [mmunoreae t iv i ty .  

The s tate  and the cell composi t ion of the cor t ica l  and pa raco r t i c a l  zones,  the medul la ry  l ayer ,  and the 
s inuses  of the lymph nodes se rved  as s teps  in the his tological  ana lys i s .  

The r e su l t s  were  accordingly combined into three  groups :  s eve re ,  modera t e ly  s eve re ,  and mild reac t ive  
changes,  which can also be r ep re sen ted  as marked  hyperp las ia ,  modera t e  hyperp las ia ,  and hypoplasia  of the 
lymphoid t i ssue  of the lymph nodes. 

The invest igat ions were  based on the r ecommenda t ions  of Cot t ier  et al. ,  [3] on s tandardiza t ion  of m o r -  
phological  s igns of immunologic  act ivi ty  of lymph nodes.  
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Altogether 22 patients with malignant melanoma of the skin were studied. 

E X P E R I M E N T A L  METHOD 

The lymph nodes taken for investigation were cut transversely along the minor axis. One half of the 
lymph node was used for histological investigation, ~he other for immunologic tests. To prepare histological 
sections the material was fixed in Zenker-formol and Carnoy's solution and embedded in paraffix wax. Sec- 
tions were stained by Giemsa and Brachet's methods. The morphology of the lymph nodes was assessed by a 
scheme similar to the recommendations of Cottier et el., [3]. Lymphoeytes were isolated in the cold under 
sterile conditions by gentle homogenization of the lymphoid tissue. 

Of the various immunologic tests for evaluation of T- and B-lymphocytes, the spontaneous rosette-for- 
mation (rIFT), the blast-transformation test with PHA (BTT), and the direct immunofluorescenee test ([FT) 
were used. 

[n the RFT, determining the ability of T-lymphocytes to form rosettes with heterogeneic sheep's red 
blood cells in vitro, techniques developed in the Laboratory of Clinical immunology, Oncologic Scientific Center, 
Academy of Medical Sciences of the USSR [4] and the investigations of pang et al., [I0] were taken into account. 
The percentage of rosette-forming cells (RFC), namely lymphocytes with at least three red blood cells attached 
to them, was determined by counting at least i00 lymphocytes in a section. 

The blast-transformation test (BTT), determining the ability of T-lymphocytes to react to antigen, was 
carried out by a radiometric method with thymidine-3H. Lymphocytes were stimulated by phytohenmgglutinin 
(PHA) from Difeo. Incorporated activity was counted with the Nuclear Chicago Mark II liquid scintillation 
counter. The results were assessed through the stimulation index - the ratio of the stimulated response to 
the unstimulated, expressed as the number of counts per minute, allowing for background activity. 

B-lymphocytes were determined by immunofluorescence analysts of surface immunoglobulin receptors 
by the direct Coombs' method, after subsequentmodifieation, notably by Lezhneva [5]. At least i00 cells were 
counted with the aid of specific fluorescence on the lymphocytes inUVlight in a luminescence microscope. 
Diffusely f Iuorescent  cells, and also cells with f luorescent  granules  in their  cytoplasm, were d isregarded dur-  
ing counting. The resul ts  were  subjected to mathematical  analysis  [7]. 

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

[mmunohistological  analysis of lymph nodes regional with respec t  to the tumor  f rom patients with mela-  
noma of the skin showed that, besides morphological  changes, the functional activity of the lymphocytes,  as 
revealed by the RFT and BTT, also changed. For  instance, in the presence  of severe  morphological  changes 
(marked hyperplasia  of lymphoid tissue) the g rea tes t  number of RFC was observed in the lymph nodes (21 
4.8%), in the presence  of moderate  react ive  changes (moderate hyperplasta  of lymphoid tissue) there were few 
RFC (11.6J: 1.5%), and in the presence  of mild react ive  changes (hypoplasia of the lymph nodes) the smal les t  
number  of RFC was found (5.2 • 1.2~0). The differences a re  s tat is t ical ly significant, P< 0.05. 

Analysis of T- lymphocyte  function by the BTT with PHA showed that whereas in the presence  of severe  
react ive changes the BTT index was 4.8 �9 1.5, when mild react ive changes were present  it fell to 1.7 �9 0.16 
(P< 0.02). In the presence  of moderate  react ive changes the BTT index was 3.7-*0.9 (P> 0.05 compared with 
previous groups).  

However, although T-ce l l  function was depressed in the presence  of react ive changes ranging f rom severe  
to mild, no s ta t is t ical ly  significant differences were revealed by the direct  immunofluoreseeuce tes t  in the B- 
lymphoeytes .  Severe, moderate ly  severe ,  and mild react ive  changes in the lymphoid tissue of the lymph nodes 
corresponded to BTT indices of 15.2 ~=2.4~, 15.1 • and 12.6:k2.3% for B-lymphocytes .  

The resul ts  of this investigation suggest  considerable variabili ty,  both qualitative and quantitative, in the 
T- lymphocyte  population depending on react ive changes in the lymphoid t issue of patients with malignant melano- 
ma of the skin. 

The intensity of functional activity of lymphoeytes f rom lymph nodes regional with respec t  to the tumor 
thus corresponds  to definite react ive  changes in the lymph nodes (depending on the sever i ty  of those changes). 
Changes in lymphoid t issue also were found to cor re la te  with the elineial course  of the disease:  In patients 
with high immunomorphological  indices the course  of the disease was favorable,  whereas in patients with aver -  
age and low immunomorphologieal  indices the course  of the disease was complicated in about 30~0 of cases  by 
r ecu r r ence  or  metastas izat ion.  
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A s s e s s m e n t  of the immunologic  act ivi ty  of lymph nodes regional  with r e spec t  to the tumor  is thus an 
impor tan t  s tage in the analys is  of the pa t i en t ' s  immunologic  s ta tus .  

L I T E R A T U R E  C I T E D  

1. F . M .  Burnet ,  Ce l lu la r  Immunology [Russ ian  t ranslat ion] ,  Moscow (1971). 
2. V. I, Govallo, in: Cur ren t  P r o b l e m s  in Traumato logy  and Orthopedics [in Russian],  No. 10, Moscow 

(1974), p. 97. 
3. H. Cott ier ,  J .  Turk ,  and L. Sobin, Bull. Wtd. Hlth. Org.,  47, 372 (1974). 
4. V . I .  Kupin and Z. G. Kadagidze,  Collect ion of Scientific Publicat ions of the Moscow Resea r ch  Insti tute 

of Epidemiology and Microbiology [in Russian],  Vol. 17, Moscow (1976), p. 324. 
5. O . M .  Lezhueva,  in: Immunochemica l  Analysis ,  edited by L. A. Z i l ' b e r  [in Russian],  Moscow (1968), 

p. 189. 
6. R . V .  Pe t rov ,  Immunology and Immunogenet ics  [in Russian],  Moscow (1976). 
7. i . V .  Polyakov and N. S. Sokolova, P rac t i ca l  Manual of Medical Stat is t ics  [in Russian],  Leningrad (1975). 
8. A . A .  Serov, Klin. Med., No. 2, 125 (1978). 
9. Yu. A. Umanskii ,  Immunologic  React iv i ty  in Cancer  [in Russian],  Kiev (1974). 

10. G. Pang, D. Baguley, and J.  Wilson, J.  Immunol .  Meth., 4,  41 (1974). 
11. V. Tsak rak l i de s ,  E. Tsak rak l ides ,  and R. Good, J.  Clin. Invest . ,  53_, 81a (1974). 
12. V. Tsak rak l ides ,  P. Olson, J.  Ke r s ey ,  et al., Cance r  (Philadelphia), 34, 1259 (1974). 

I M M U N O L O G I C  T O L E R A N C E  A N D  I M M U N I T Y  

T O  T U B E R C U L O S I S  

M. M. A v e r b a k h ,  V .  I .  L i t v i n o v ,  
A .  N.  M a r k o v ,  a n d  I .  N. I I ' i n a  

UDC 6 1 6 -  002.5-097.3  

The intensi ty  of immuni ty  to tubercu los i s  and r e s i s t ance  to the d i sease  in the case  of infection 
with the v i ru lent  s t r a in  Mycobac te r ium tubercu los i s  H37Rv were  studied in a model of immuno-  
logic to le rance  induced in CBA mice  by inject ion of a l a rge  dose of BCG polyantigen and the i m -  
munodepres san t  cyclophosphamide.  Cel lu lar  immuni ty  to tuberculos is  (tested by the b l a s t -  
t r an s fo rma t i on  and tubercul in  skin tes ts )  was shown not to develop in to le ran t  an imals  a f t e r  
BCG vaccination,  and vaccinat ion had no p ro tec t ive  effect  under these c i r cums t ances  in the 
group of to le ran t  mice .  

KEY WORDS: immunologic  to le rance ;  immuni ty  to tubercu los i s .  

The study of the mechan i sms  of immunologic  to le rance  (areactivity)  as one f o r m  of immune response  
h a s b e e n t h e  subject  o f m u c h r e s e a r c h  I1-3, 7, 8]. This  phenomenon is known to have both a posi t ive  and a nega-  
t ive effect  on the course  of var ious  exper imen ta l  infections [4-6]. However,  it is not c l ea r  what is the role  of 
to le rance  in tubercu los i s .  

In this invest igat ion the effect  of induced to le rance  was studied on the c h a r a c t e r  of fo rmat ion  of immuni ty  
to tubercu los i s  a f t e r  BCG vaccinat ion and i ts  ro le  in r e s i s t a n c e  to infect ion with tubercu los i s .  

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

Exper imen t s  were  ca r r i ed  out on 615 male  CBA mice  weighing 16-18 g. To le rance  was induced by in t r a -  
pe r i tonea l  inject ion of a combined antigen obtained by dis in tegra t ing BCG vaccine in a ball  mil l  (in a dose of 
20 rag), followed a f t e r  48 h by in t raper i tonea l  injection of cyclophosphamide (CP) in a dose of 100 Ing/kg.  
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