
Compet i t ive  d i sp lacement  of his tones f rom chromat in  by added his tones is based on the dynamic cha rac -  
t e r  of  histone--DNA re la t ions  in the chromat in ,  which has  recent ly  been conf i rmed by expe r imen t s  s im i l a r  to 
those conducted by the p r e s e n t  w r i t e r s  p rev ious ly  [2-4], to analyze exchange of chromat in ,  f ragmented  by mi -  
c rococca I  nuclease,  and exogenous his tones  [9]. In this  connection it can be tentat ively suggested that super -  
cooling of DNA loops in the cell  is a mechan i sm of convers ion  of dynamic DNA-h i s tone  re la t ions  into static 
or ,  in o ther  words ,  a m e c h a n i s m  of blocking of functional act ivi ty of DNA. If, in fact, rea l iza t ion o f t r a n s c r i p -  
$io~ r e q u i r e s  d i sp lacement  of h is tones  by RNA-po lymerase  [5], to enable a cce s s  of this enzyme to the his tones  
it is  poss ib le  to use  des t ruc t ion  of the DNA loops, jus t  as  for  d i sp lacement  of H2A and H2B by added histones.  
The conclusion is in a g r e e m e n t  with the view that re laxat ion of DNA of the m i n i c h r o m o s o m e s  of SV-40 is ne- 
c e s s a r y  fo r  act ivat ion of t ranscr ip t ion  [10]. 
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The ro le  of and in teract ion between subpopulations of T lymphocytes  in the phenomenon of inactivation 
of nonsFageneic hematopoie t ic  s tem cei l s  (HSC), d i scovered  by Pe t rov  and Seslavina in 1967 [7], have been in- 
ves t igated on seve ra l  occas ions  [3, 4, 8]. It has  been shown that  T lymphocytes  a re  e f fec tor  ce i l s  in the inac- 
t ivation react ion,  and compara t ive  c h a r a c t e r i s t i c s  of the inactivating act ivi ty of different  subpopulations of T 
lymphocytes ,  and ' so  on, have been obtained. In a study of interact ion between T- lymphocy tes  subpopulations 
f rom the spleen and lymph nodes (LN) of T mice  with an ar t i f ica l ly  c rea ted  B-ce l l  deficiency, it was concluded 
that the spleen contains  s u p p r e s s o r  cei ls ,  p ro tec t ing  the s tem cel l s  against  the inactivating action of allogeneic 
T - lymphocy t e s  [3]. Meanwhile the a t tempt  to study interact ion between intact splenic and LN lymphocytes  in 
th is  phenomenon p roved  unsuccessfu l  at this stage because  of the complex c h a r a c t e r  of interact ion.  L a t e r  
work  showed tha t  an impor tan t  role  in the inactivation phenomenon is played not only by T lymphocytes ,  but 
also by B lymphoeytes  of LN. While not possess ing  an ef fec tor  function, they have a regu la to ry  influenc~ r e -  
dueing o r  enhancing the inactivating act ivi ty of T lymphocytes  of LN, depending on the quantitat ive ra t io  be -  
tween them [2, 6]. 

The a im of this  investigation was to study the p r inc ip les  governing interact ion of intact LN and splenic 
lymphocytes  f r o m  mice  during inactivation and d i scovery  of the role of B lymphocytes  in this interact ion.  

Inst i tute  of Immunology,  Min is t ry  of Health of the USSR, Moscow. Trans la ted  f rom Byulle ten '  t~ksperi-  
menta l 'no i  Biologii  i ICeditsiny, Vol, 99, No. 5, pp. 592-594, May, 1985. Original a r t ic le  submitted Apr i l6 ,  1984. 
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Fig. i. Dependence of inactivation index on number 
of splenic lymphocytes (I) and T lymphocytes of LN 
injected into recipients (2). Ordinate, inactivation in- 
dex; abscissa, number of [ymphocytes (in thousands). 

Logar i thmic  scale. 

Fig. 2. Interaction of splenic lymphocytes with T 
lymphocytes of LN {a) and with intact lymphocytes of 
LN (b). Columns with oblique shading show inactiva- 
tion index during action of LN lymphocytes and splen- 
ic lymphocytes (S) separately;  c ross -ha tch ingdenotes  
their  combined action; unshaded column shows ex- 
pected value of inactivation index on assumption of ab- 
sence of interaction between splenic [ymphocytes and T 
lymphocytes of LN (TLN). Ordinate, inactivation index. 

EXPE RIIV] EN TAL METHOD 

Donors of LN and splenic cells were CBA mice, and donors of bone mar row (BM) cei ls  were  C57BIff6 
mice. The recipients  for the test  of suppression of exogenous colony formation were hybrids  between them 
(CBA x C57BL/6)F I. B and T lymphocytes were obtained f rom LN by preparat ive  cel lular  e lec t rophores i s  [5], 
with separation of f rac t ions  with low and high e lectrophoret ic  mobility [1]. The number  of colony-forming 
units in the rec ip ients '  spleen was determined by the method in [9]. Inhibition of colony formation after  injec- 
tion of a mixture of BM and LN ceils into the recipients  was est imated by determining the inactivation index, 
as descr ibed previously  [1]. Animals of the control groups were given an injection of bone marrow,  exper i -  
mental mice received a mixture of bone mar row and lymphocytes.  F r o m  10 to 12 recipient  mice were used 
in each group. 

The resu l t s  were subjected to stat ist ical  analysis  by the usual methods with cer ta in  modificat ions [1]. 

EXPERIMENTAL RESULTS 

Before studying interaction between LN and splenic [ymphocytes in the inactivation of allogeneie HSC 
phenomenon, dependence of the inactivating activity of splenic lymphocytes on their  number was obtained. 
Data showing changes in the inactivation index obtained in three independent exper iments  are  given in Fig. 1. 
The s imi la r  dependence of the inactivation index for T lymphocytes of LN, purified f rom contami-  
nation by B lymphoeytes by e lec t rophores is ,  obtained previously,  is given in the same figure for  compar i -  
son. The complex relationship between the inactivation index and the number of T cei ls  of LN, including two 
zones of stimulation and two zones of inactivation, was previously investigated by the wr i t e r s .  R was found 
that this can be explained by competit ive interaction between T 1 and T 2 subpopulations of LN, since the r e l a -  
tionship for  each of these subpopulations is biphasic in charac te r :  a stimulating action on colony format ion in 
the presence of small numbers  of lymphocytes and an inactivating action in the p resence  of large  numbers ,  
and superposit ion of these relat ionships gives the four-phase  curve i l lustrated in Fig. 1. Evidently the same 
competit ive interaction between T ! and T 2 subpopulations also is exhibited during a study of the inactivating 
activity of splenic lymphocytes.  With small numbers  of splenic lymphocytes,  the stimulating action of the T- 
lymphocytes among them is observed first .  With an increase in the number of cells,  the T tymphocytes  begin 
to inactivate colony formation. Activity then begins to decline once again, and this is followed by the appear-  
ance of a stimulating action of the Tt lymphocytes.  Finally, with large numbers  of cells,  inactivation r i s e s  to 
the 100% level. 
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Fig. 3. Regulating effect of B lymphocytes of 
LN on inactivating activity of T [ymphocytes of 
LN (a) and splenic lymphocytes (b) (right). Or- 
dinate, inactivation index; abscissa ,  number of 
cells  (in thousands). 

It will be c lear  f rom Fig. 1 how d[ff[cult it is to compare the activating activity of LN tymphocytes and 
splenic lymphocytes using data f rom single exper iments  with a random sample of ceil rat ios.  It is evidently 
even more  difficult to es t imate  the effect of interaction of these cells. 

Results  of two experiments  to s tudyinaet ivat i~ ~ all~ HSC by splenic and LN lymphocytes and 
mixtures  of the two are shown in Fig. 2. In all exper iments  the number of BM cells  injected into the recipi-  
ents was fixed, namely  0.3 �9 10 s per  mouse .  

In the f i rs t  exper iment  inactivation of stem cel ls  by splenic lymphocytes (0..~ ' 10 s per  mouse), by T 
[ymphocytes of LN (0.1.10 s per  mouse) and by their  combined action was observed.  Within the l imits of ac- 
curacy  of the experiment,  no interaction was found between splenic lymphocytes and T lymphocytes f rom LN. 
The inactivating action of their  mixture was purely additive. 

It was shown previously that T lymphocytes  f rom LN are sensitive to the regulating action of B lympho- 
cytes f rom LN [6]. B lymphocytes f rom LN, in different numbers,  may have either a helper  or  a suppressor  
effect. The resu l t s  of this experiment  indicate that among the splenic lymphocytes there are no cells  capable 
of regulating T lymphocytes of LN. Consequently, only B lymphocytes of LN can exert  a regulating effect. It 
is also c lear  f rom this experiment  that T lymphocytes of LN do not affect the inactivating activity of splenic 
lymphocyte s. 

In the second experiment,  the resu l t s  of which also are given in Fig. 2, the question ofwhether  B lympho- 
cytes of LN can regulate the inactivating activity of splenic lymphocytes also was studied. Addition of 0.0005" 
10 s LN cells  (per mouse) to 0.4" 10 s spleen cel ls  was shown to give marked suppression of inactivation. Since 
T lymphocytes of LN and splenic lymphoeytes do not interact, the B lymphocytes of LN were responsible for 
the suppressor  effect. 

The wr i t e r s  showed previously  that the regulating action of B [ymphoeytes of LN on T lymphocytes of LN 
depends on the number of B lymphocytes,  and may be both helper and suppressor .  The resul ts  of one such ex- 
per iment  are given on the left in Fig. 3a. It follows f rom Fig. 3b that regulation of activity of splenic lympho- 
cytes by B lymphocytes  f rom LN is s imi lar  in cha rac t e r  in principle.  Suppression with low and high doses of 
B lymphocytes and a helper effect in the intermediate region are observed.  

During interaet ionbetween LN lymphocytes and splenic lymphocytes in the inactivation of allogeneie HSC 
phenomenon differences f rom additivity are due to the regulating effect of a B lymphoey~es of LN which, 
depending on their  number, may give ei ther  a helper o r  a suppressor  effect. It can be postulated that in the 
experiments  of Ignat 'eva et al. [3], the suppression of inactivation observed by these workers  on the addition of 
a mixture of splenic lymphocytes and lymphocytes  f rom LN into T mice also was connected with the presence  
of B lymphocyte s, even though in only very  small numbers,  in this mixture because the suppressing action of 
the lat ter  is ve ry  pronounced even when they are present  in ext remely  low concentrat ions (we recorded  a sup- 
p r e s s o r  effect af ter  the addition of only 100 B lymphocytes  f rom LN per  mouse). 

Jus t  as with regulation of the activity of T lymphocytes  f rom LN, the regulating effect  on splenic lympho- 
cytes  depends, not on the absolute number of B lymphocytes,  but on their  ratio to colony-forming units: 

B 
In six different experiments ,  with combined injection of splenic tymphocytes and B lympho- 

(cfu s in control)" 
cytes  f rom LN into recipients,  zones of suppression and of helper  activity were observed.  With values of 
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B B 
< 100 a suppressor  effect of the B lymphocytes was observed,  but when 100 < - -  < 400 a helper effect 

cfus cfus 
was observed,  and with even higher numbers  of B lymphocytes,  suppression was again observed.  Zones of 
suppression and helper  activity coincide in the case when lymphocytes f rom LN and spleen are used, and the 
degree of regulation in both cases,  moreover ,  depends entirely on the ratio between B iymphocytes and cfus. 
This is a fur ther  argument  in support of our previous  hypothesis  that allogeneic hematopoietio s tem cells are 
the target  for B lymphocytes.  By interacting with them, perhaps screening or  inducing additional expression 
of certain recep to r s  through which HSC interact  with T lymphocytes,  the B lymphocytes evidently exert  a reg-  
ulating effect. 
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Modern views on immunological react iv i ty  was based on the role of the cel lular  and humoral  fac tors  of 
immunity, which are functionally linked with the nervous system. The nervous system has been shown to pa r -  
ticipate in immunological and leukocytic responses  of adaptation. Meanwhile attempts to determine corre la t ion  
between types of higher nervous activity and immunological react ivi ty  have yielded ambiguous resul ts  [1, 4]. 

One of the t rends  in the study of functions of the autonomic nervous sys tem in recent  yea r s  is the e lec-  
trophysiologica[ study of cutaneous zones of increased activity (acupuncture p o i n t s -  APP), in o rde r  to evaluate 
adaptation by method of reflex therapy [6, 9, 12]. 

There is reason to suppose that adaptive mechanisms,  revealed by responses  of APP, can be used in 
addition to other methods of immunodiagnosis and immunocorrect ion [2, 10, 11]. Research  in this direction 
must  include two stages:  determination of the principles  of corre la t ion  between responses  of A P P  and im- 
munological react iv i ty  and the study of the possibil i ty of using methods of action directed toward APP to cor -  
rec t  the immune response.  

The aim of this investigation was p r i m a r y  evaluation of the response of APP to immunization with typhus 
vaccine in man. 

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

Combined vaccination was ca r r i ed  out in accordance with the principle of blocking residual virulence of 
a live vaccine [8] in two stages: p r i m a r y  injection of a chemical  vaccine from Rickettsia prowaczeki in a dose 
of 16 fixation units and secondary (10 days later) injection of live vaccine f rom r icket ts ias  of subline 288 of 

(Presented by Academician of the Academy of Medical Sciences of the USSR I. P. Ashmarin.)  Translated 
f rom Byulleten'  l~ksperimental 'noi Biologii i Meditsiny, Vol. 99, No. 5, pp. 595-596, May, 1985. Original ar t i -  
cle submitted March 19, 1984. 
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