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Immuniza t ion  of r abb i t s  with BCG vacc ine  caused changes in the physiological  s ta te  of the skin 
r e c e p t o r s .  These  changes d i f fe red  in d i rec t ion  depending on the s tage of the vaccinat ion p r o -  
t e s s  and the locat ion of the r e c e p t o r  zone re la t ive  to the vacc ina l  focus. 
KEY WORDS: BCG vaccine ;  skin r e c e p t o r s ;  functional act ivi ty.  

Widely di f ferent  levels  of  the nervous  sys t em,  including its pe r iphe ra l  afferent  division, the r ecep to r  
endings,  have been shown to pa r t i c ipa te  in the pathogenesis  and immunogenes i s  of tubercu los i s  [6, 7, 10-14, 17]. 
However ,  an analys is  of  the l i t e r a tu re  on this p rob lem showed that  much st i l l  r e m a i n s  unexplained and r e -  
qu i res  fu r the r  study. In pa r t i cu la r ,  no r e f e r e n c e  could be found to any sys t ema t i c  study, at the different  
phases  of the immunological  changes,  of the functional s ta te  of the r e cep to r  s y s t e m  following vaccinat ion with 
baci l lus  C a l m e t t e - G u e r i n  (BCG). 

The object  of this  invest igat ion was to study the dynamics  of  the functional s ta te  of the skin r ecep to r  end- 
ings and its co r re l a t ion  with changes in va r ious  indices of immunological  r eac t iv i ty  followed BCG vaccinat ion.  

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

Experiments were carried out on 69 rabbits weighing 2.5-3 kg, of which 57 animals were vaccinated and 
the other 12 remained intact. Bacillus Calmette-Guerin vaccine (1 rag) was injected subcutaneously into the 
rabbits in the region of the right knee joint (in five rabbits, in the region of the right half of the thorax). The 
immunized animals took part in the experiments between the Ist and 150th days after vaccination. 

In acute experiments under urethane anesthesia (0.9 g/kg, intramuscularly) afferent impulses were re- 
corded from the genieular branches of the saphenous nerve in both hind limbs. The potentials were amplified 
by the UBPI-02 ac amplifier and recorded on the MPO-2 loop oscillograph. After spontaneous unit activity had 
been recorded for 30 see, the test substances, namely physiological saline, potassium chloride solution(30 raM), 
and a solution of purified whole tuberculin , were injected in a volume of 0.2 ml intradermally into the area of 
skin innervated by the genicular branch of the saphenous nerve. Activity evoked by these substances was re- 
corded during the first I0 and 30 sec, and 1, 5, and I0 min after injection. The number of spokes was counted 
visually and the numerical resuRs were subjected to statistical analysis by Student's method. 

Changes in general immunological reactivity of the animalswere assessed by the Mantoux test (I : I0) and 
also f r o m  the m a c r o s c o p i c  and m i c r o s c o p i c  development  of the p r i m a r y  vaecina l  focus. 

EXPERIMENTAL RESULTS 

The experimental results showed that purified tuberculin, on contact with the receptor endings of the 
skin of the unvaccinated rabbi t s ,  caused no significant  change in spontaneous act ivi ty in the s enso ry  f ibers  of 
the cutaneous ne rves  (Fig. 1). Injection of po ta s s ium chloride caused a ma rked  inc rease  in the flow of afferent  
impulses  in the f ibers  innervat ing the t es t  zones under  the s a m e  conditions (Fig. 2). During the immunological  
r e sponse  the c h a r a c t e r  of the spike d i scharge  in r e sponse  to injection of specif ic  and nonspeeif ic  s t imuli  into 
the t e s t  zone changed. 
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Fig. 1. Effect of tuberculin on flow of afferent 
impulses in regional nerve.  A) Region of Skin 
around p r ima ry  vaccinal focus; B) region of skin 
on symmet r i ca l  limb relat ive to p r imary  vacc i -  
hal focus in rabbit. 1) Intact rabbit; 2, 3, 4, 5) 
vaccinated rabbits  on ls t -10th ,  10th-30th, 30th- 
60th, and 100th-150th days, respect ively,  after 
vaccination. Abscissa ,  t ime after injection of 
tuberculin;  ordinate, increase  in afferent dis-  
charge (in spikes/seo) .  SA) Spontaneous activity. 

In the f i rs t  period after BCG vaccination ( ls t-10th days) a c lear  tendency was observed for the level of 
evoked afferent activity after injection of tuberculin and potassium chloride to exceed that in the intact ani- 
mals .  This increase  was observed to a g rea te r  or  l e s se r  degree in all receptor  zones studied (see Figs. 1 and 
2). During the development of the postvaccinal  response (10th-60th days) a fur ther  increase  was observed in 
the evoked afferent discharge recorded  from the regional  cutaneous nerves after  injection of tuberculin (Fig. 
1). The maximal  response  of the recep tors  of the skin region to tuberculin was observed on the 30th-60th days 
after BCG vaccination. When potassium chloride was injected on the 10th-60th days after immunization the 
changes in the afferent flow differed in direction depending on into which of the receptor  zones it was injected. 
The response of receptor  endings in the skin close to the p r i m a r y  vaccinal focus to potassium chloride in- 
c reased  in intensity with the development of the vaccinal  p rocess  paral le l  with the response to tuberculin. In  
other areas  of skin the sensit ivity of the receptor  endings to potassium chloride was reduced. The most  
marked decrease  was observed in the period f rom 10 to 30 days af ter  vaccination (Fig. 2). The decrease  in 
the response of the skin receptors  to tuberculin took place on the 100th-150th days. The injection of potassium 
chloride into all the skin zones tested on the 100th-150th days after immunization caused a response which 
differed only slightly f rom that of the intact animals.  

The Mantoux test  became positive s tar t ing from the 10th-12th days after immunization. Its intensity 
reached a maximum on the 30th-60th days after vaccination and fell toward the 100th-150th days af ter  vacc i -  
nation. The development of the focus of specific inflammation ended on average by the 30th-45th days <Fig. 3)~ 

When the resul ts  are analyzed it must  be r emembered  that the increase  in the flow of afferent impulses 
in response to potassium chloride ref lects  chiefly the functional state of the receptor  endings themselves  [16, 
19, 20] ,whereas  mainly the cellular  changes in the surrounding t issues  are revealed by the action of tuberculin 
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Fig. 2. Effect of potass ium chloride on afferent 
spike flow in regional  nerve.  Abscissa ,  t ime after  
injection of potass ium chloride. Remainder  of 
legend as in Fig. 1. 
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Fig. 3. Dynamics of development of Mantoux tes t  (A) and of p r ima ry  vaccinal  focus 
(B} in rabbits  immunized with BCG vaccine. A: 1, 2, 3, 4, 5, 6, and 7) 5, 12, 16, 20, 
30, 60, and 100 days, respect ively ,  after vaccination, a} Mantoux test  negative; b) 
Mantoux tes t  positive (diameter of papule 1-1.5 cm}; c) Mantoux tes t  s trongly positive 
(diameter of papule 1.5-3 cm}. Each square represen ts  one rabbit.  B: Abscissa,  t ime 
after BCG vaccination (in days}; ordinate: I) d iameter  of area  of infiltration (in mm}; 
II} hyperemia  (in relat ive units}; III and IV) necros i s  and ulceration respect ively  (in %). 
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[15]. It  can accordingly be concluded that,  depending on the per iod of the vaccinat ion p r o c e s s  and the re la t ion-  
ship of the r ecep to r  zone to the p r i m a r y  vacc ina l  focus, the changes in the functional s ta te  of the skin r e c e p t o r s  
will differ  in di rect ion and intensity,  whereas  the change in reac t iv i ty  of the cel ls  surrounding them will be in 
the s ame  di rec t ion but of var ied  intensity.  Compar i son  of the dynamics  of  the changes obse rved  with the de-  
velopment  of the speci f ic  immunological  r e sponse  sugges ts  that  in the initial per iod of immunizat ion ( ls t -10th  
days) the nonspecif ic  ha rmfu l  action of BCG predomina tes .  In the 10th-60th days af ter  immunizat ion these  
changes a re  evidently not only the r e su l t  of  the toxic action of the vaccine,  but they also depend on changes in  
the t i s sues  and also,  perhaps ,  in the r ecep to r  endings themse lves ,  brought about by the development  of the 
specif ic  immunological  r e sponse  of the animal.  It mus t  be emphas ized  that, r e g a r d l e s s  of whether the changes 
in functional act ivi ty of the r e c e p t o r s  a re  the r e su l t  of the ha rmfu l  action of BCG vacc ine  or  of the specif ic  
immunologica l  r e sponse  of the animal,  they a re  u l t imate ly  the resu l t  of the par t ic ipat ion of r e c e p t o r s  in the 
nonspecif ic  r e spons e  of the nervous  s y s t em  di rec ted  toward the regulat ion of the p r o c e s s e s  maintaining homeo-  
s t a s i s  when dis turbed by the vaccine.  

This  conclusion is in ag reemen t  with invest igat ions by worke r s  who consider  that the p r i m a r y  point of  
application of bac te r ia l  antigens is the t i ssue,  and that the contribution of the nervous  sy s t em is m e r e l y  to 
regula te  the s t rength  and intensity of the specif ic  r e sponses  [8, 9]; they l ikewise do not contradic t  the resu l t s  
of invest igat ions showing changes in the sensi t iv i ty  of the r e c e p t o r s  to the action of antigens in the course  of 
the immunological  r e sponse  [1-4]. 

It can be concluded f rom a compar i son  of the d i rec t ion  of the change in the functional s tate  of the skin 
r e c e p t o r s  and the reac t iv i ty  of the t i s sues ,  and also data in the l i t e ra tu re  showing that any '~extremal" s t imu-  
lus not only evokes  pathological  r e sponses  but also, at the s ame  t ime,  ac t ivates  the m e c h a n i s m s  of compensa -  
t ion [5, 18], sugges ts  that at the level  of the r ecep to r  appara tus  an adaptive m e c h a n i s m  ensur ing m o r e  effective 
functioning of the CI~S under  conditions of  antigenic s t imulat ion is activated. The aim of this mechan i sm,  
which also functions at o ther  levels  of the nervous  sy s t em [18], is to l imit  the supply of excess  information to 
higher  levels  of the brain.  In r e sponse  to s t ronge r  antigenic s t imulat ion,  for  example,  in the region of the 
p r i m a r y  vaecina l  focus,  and also af ter  injection of tubercul in  into the r ecep to r  zones,  giving r i s e  to sharp  bio- 
chemica l  changes in the t i s sues  of the immunized animal,  the p r o c e s s e s  of co r rec t ion  of the spike flow at this 
pa r t i cu l a r  level  of the nervous  s y s t e m  are  evidently inadequate. 
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POTENTIATING ACTION OF METABOLIC PRODUCTS 

OF BLOOD LYMPHOCYTES ON POLYMORPH VULNERABILITY 

V. A. Fradkin, E. I. Lavrenchik, 
a n d  M,  T .  T e t d o e v a  

UDC 616.155.34-092 

The superna tan t  obtained af ter  cul ture  of sens i t ized  blood lymphocytes  with an appropr ia te  a l -  
le rgen( tubercul in)  potent ia tes  injury to po lymorphs  (V. A. F radk in ' s  index of blood neutrophil  
injury).  
KEY WORDS: lymphocytes ;  po lymorphs ,  a l lergy.  

Until r ecen t ly  com pa ra t i ve l y  li t t le attention had been paid to the study of the ro le  of po lymorphonuclear  
leukocytes  in the development  of  immuni ty  and of speci f ic  sensi t izat ion.  

It  was shown in the 1950s that the blood neutrophi ls  can be modified and des t royed  by the action of a 
speci f ic  an t igen -an t ibody  complex  [4, 7]. On this bas is ,  granulocyt ic  diagnost ic  tes t s  began to be used in a l -  
lergology,  includingthe NII (blood neutrophi l  injury index in vitro) t e s t  suggested by Fradkin in 1962. It was 
l a te r  shown [1, 2] that  the m e c h a n i s m  of the NII t e s t  falls  into the ca tegory  of t e s t s  with t a rge t  cel ls  to an 
an t i gen -  antibody complex.  

The attention of immunologis t s  is nowadays drawn not only to the migra t ion  of polymorphs  f rom the 
b loods t ream,  the phagocytos is  of immune complexes ,  and l iberat ion of med ia to r s ,  but also to humora l  comple-  
ment -dependent  f ac to r s  of neutrophil  chemotaxis  [5]. Pape r s  were  published in which the effect  of neutrophils  
was examined on the level  of spec i f ic  r e s p o n s e s  of the blood lymphocytes  such as the b l a s t - fo rma t ion  phenom- 
eaon [3], 

The object  of this invest igat ion was to study the effect  of metabol ic  products  of lymphocytes ,  t r a n s f e r r e d  
into liquid medium during cul ture  of  mononuc lear  cel ls  in vi t ro ,  on the ameboid react ion  of the blood neu t ro-  
phi ls .  The s ta r t ing  point was the known fac t  [6] that  during cul ture  of cei ls  of lymph nodes of a sens i t ized 
guinea pig in the p r e s ence  of antigen a fac tor  with a cytotoxic action on the o ther  e lements  pas ses  into the 
supernatant .  

EXPERIMENTAL METHOD AND RESULTS 

The action of the superna tant  on the intensi ty of ameboid activity of the blood neutrophils  was studied by 
the NII t e s t  on 53 pat ients  aged f r o m  17 to 45 y e a r s  with var ious  fo rms  of pulmonary  tuberculos is ,  p r ed o mi -  
nantly in the phase  of act ivat ion of the d i sease .  The r e sponse  of the blood neutrophils  was a s se s sed  in full 
accordance  with the conditions of the NII t e s t  as descr ibed  by Fradkin.  
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