
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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R E A C T I O N  OF B I O L O G I C A L L Y  A C T I V E  P O I N T S  OF T H E  S K I N  

TO I M M U N I Z A T I O N  W I T H  T Y P H U S  V A C C I N E  

V. A. P s h e n i c h n o v ,  A. A. A n i s i m o v ,  
V. V. M i k h a i l o v ,  a n d  E.  P .  E f i m o v a  
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KEY WORDS: acupuncture; immune response.  

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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Fig. 1. Dynamics of seroimmune and e lec t ro-acupunc-  
ture pa r ame te r s  for persons  vaccinated with chemical  
and live typhus vaccines  (CV and LVC respectively),  a) 
change in antibody titer. Abscissa,  t ime of observat ion 
T (in days); b) change in values of dispers ion of relative 
e lectr ical  conductance of APP system in experimental  
(1) and control (2) groups. Abscissa,  time of observa-  
tion ~ {in days); ordinate: a) number of t imes antibody 
t i ter  is increased (log V), b) dispersion of values of APP 
in group (S, %). Each point cor responds  to resul ts  ob- 
tained for six o r  seven persons.  

strain E in a dose of 104"5-105"~ ED50. Vaccines were injected subcutaneously into the subscapular  region. The 
vaccinated subjects were kept under medical  observation, and their blood serum was tested in the complement 
fixation (CFT) and indirect hemagglutination (1-HAT) tests  by the usual methods. Altogether seven persons  
aged 20-30 yea r s  were immunized. 

The e lec t ro-acupuncture  investigation of the vaccinated subjects was ca r r i ed  out in accordance with ex- 
isting recommendat ions  [5, 7, 13], using an instrument of P E P - 1  type. Measurements  were made in a zone of 
12 symmetr ica l  APP, charac te r ized  by average values for each meridian,  andthe most  informative for use in 
acupuncture diagnosis [5, 13]. A parallel  study was car r ied  out on a control group of unvaccinated subjects 
(six persons),  and also on two persons  receiving a subcutaneous injection of physiological saline. 

The magnitude of the seroimmune response during the period of observation was est imated by the inte- 
gral  function F(T): 

n - - I  

F(~)= ~ [lg]/  Vi+~.V(-(~i+,:--~i)]. 
i = l  

where V[ denotes the number of t imes by which the t i ter  increased according to data of the CFT and IHAT 
(mean value); T i the time of observat ion (i = 1, 2, 3, ..., n). 

F r o m  the resu l t s  of eleetrophysiological  measurements  in the zone of APP, the following pa rame te r s  
were calculated: relative e lect r ical  conductance Ai, relative e lectr ical  potential Ei, and dispersion (standard 
deviation) of the set of e lec t ro-acupuncture  p a r a m e t e r s  S. 

Ai=(x/~--l) .  100, % ,  

E~=x~lx~. 100, %, 

where x i denotes e lectr ical  conductance in the zone of APP (mean value for symmetr ica l  meridians) for cur -  
rent of negative ( - )  and positive (+) polar i ty  on the measur ing electrode (in #A); x the mean e lec t r ica l  conduc- 
tance of all APP (in #A); i the index of the meridian (i = 1, 2 . . . .  , 12). 

EXPERIMENTAL RESULTS 

Calculated values of the electrophysiological  pa rame te r s  of the state of APP were subjected to statist ical  
analysis  in o rde r  to analyze the significance of changes in the charac te r i s t i c s  relative to the background, and 
also differences between the experimental  and control groups. Correlat ion of the pa r ame te r s  of the state of 
APP with the pa rame te r  of the seroimmune response also was estimated. 

The serologic investigation of member s  of the control group revealed an increase in the t i ter  of specific 
antibodies with a charac te r i s t ic  trend (Fig. 1) for the combined method of analysis.  The calculated pa rame-  
t e r s  of the immune response varied from 4.7 to 23.8. 
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Changes in the relative e lect r ical  conductance of APP were complex in charac ter .  Autocorrelat ion an- 
alysis  of dynamic ser ies  of data using Neyman 's  cr i ter ion [3], shows a significant tendency for  the e lec t ro-  
physiological pa r ame te r s  of APP to change after  immunization (P < 0.05) and also the random charac te r  of 

�9 distribution of the data for subjects of the control group (Fig. 1). The most  marked change in relative elec-  
t r ica l  conductance of APP was recorded  on the l s t - 3 rd  day after  injection of the inactivated vaccine and on 
the 3rd-7th day after  immunization with the live vaccine; this can evidently be associated with the presence  of 
the maximal concentrat ion of the killed antigen or  of reproducing r icket ts ias  of the E strain in the body dur-  

i n g  this period. The tess  marked second wave of changes in the pa rame te r s  of APP in response to immuniza-  
tion with live vaccine concurs  with data on the blocking effect of the chemical vaccine, p re l iminary  injection 
of which prevents  the clinical response to residual virulence of the E strain [8]. 

The c loses t  corre la t ion  with the seroimmune changes was found for  values of relative e lect r ical  conduc- 
tance of the skin zones of APP:  X-4 (r = 0.58, I-9 (r = 0.55), and II-4 (r = 0.46) - positive correlat ion,  and al- 
so APP VIII-3 (r = -0 .72) ,  III-42 (r = -0 .70) ,  and XI-40 (r = -0 .64)  - negative correlat ion.  

During the period of observat ion the reiat ive value of the e lec t rodermal  potential remained unchanged 
in the subjects, with a level of significance of P < 0.05. Nevertheless,  the resul ts  of corre la t ion  analysis  of 
the data show a significant increase in the seroimmune shifts in subjects with a higher e lec t rodermal  poten- 
tial (P < 0.01). Posit ive corre la t ion  of potential with the seroimmune response (r = 0.63, .... 0.95) was estab- 
lished for  all APP tested. This tendency was adequately described by a general izing reg ress ion  function of 
the type: 

]g F=(--4.86+.0.18)-}-(0.076• 057)E; r=0.992, 

The resul t s  thus indicate significant corre la t ion  between the state of APP, as reflected in the resu l t s  of 
electrophysiotogical  measurements ,  and the mechanism of the protective immune response of the body to in- 
jection of an antigen. This is evidence that the resu l t s  of e lec t ro-acupuncture  measurements  can be used, in 
principle,  to investigate the mechanisms  of the immune response of the body and to establish an optimal 
scheme for influencing the immune p rocess  through the APP system. 
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