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Antibody production against  influenza v i rus  by lymphocytes  of the human nasopharyngeal  ton- 
s i ls  and the t rachea l  wall  of ra t s  was investigated. Antibody-producing ce l l s  were  found in 
p repara t ions  of lymphadenoid t issue removed  in the pos tepidemic  period. In t ranasa l  i m m u -  
nization of ra t s  with living influenza vaccine led to the accmnulat ion of p roducer  ce l l s  in the 
t rachea l  walt  and of  antibodies in the sec re t ions  of the r e s p i r a t o r y  t ract .  Reimmuniza t ion  
was followed by a we l l -marked  secondary  response .  A cha rac t e r i s t i c  fea ture  of s e c r e t o r y  
immunity is the s lower  format ion  of p roducer  ce l l s  and of antibodies than is obse rved  in the 
sys t em of genera l  immunity,  
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The concept  of two s y s t e m s  of specif ic  humora l  immunity  has been formed in recent  yea r s .  The f i r s t  
sy s t em is responsib le  for  the production of antibodies contained in the blood s e r u m  and o ther  t i s sues  of the 
internal  mil ieu,  the second for the synthes is  of antibodies p resen t  in the ex te rna l  sec re t ions  and excre t ions  
[4-7]. 

Most of the s e c r e t o r y  antibodies a re  synthesized by lymphocytes  located in the walls of o rgans  c o m -  
municat ing d i rec t ly  with the externa l  envi ronment  [3, 41. Meanwhile, the development  of the p l a s m a - c e l l  
r esponse  and the dynamics  of accumulat ion of the ant ibody-producing ce l l s  in the mucosa  and submucosa  of 
the r e s p i r a t o r y  and a l imen ta ry  t r ac t s  have been inadequately studied. 

The production of influenza antibodies by the cel ls  of the lymphadenoid t issue of unimmunized chi ldren 
and the t rachea  of an imals  immunized with influenza v i rus  was investigated. 

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

Lymphadenoid t issue was obtained f rom chi ldren undergoing opera t ions  for  hyper t rophy of the naso-  
pharyngeal  tonsils;  140 Wis ta r  ra t s  weighing 120-150 g were  immunized in t ranasa l ly  under  superf ic ia l  e ther  
anes thes ia  with 0.8 ml of an atlantoic cul ture of A/Hong Kong/1/68/21 (H3N2) influenza virus  diluted 1 : 10 
with 6 % peptone solution. Instead of the v i rus ,  the r a t s  of the control  group rece ived  peptone solution. The 
an imals  were  sacr i f iced  in groups of 8-10 before and at var ious  t imes  a f te r  immunization.  Blood and mu-  
cus f rom the r e s p i r a t o r y  organs  were  collected,  and the t rachea ,  the lymph gland and its bifurcat ion,  and 
the spleen were removed.  The t rachea  was divided longitudinally and the mucosa  and submucosa  were  r e -  
moved with a scalpel  and t r ans fe red  into medium No. 199. To obtain cell  suspensions  the t i ssue  was teased 
apa r t  with d issect ing needles  and then f i l tered through Kapron gauze. Human (for testing lymphadenoid t i s -  
sue cel ls)  or  sheep ' s  (for test ing the animal  cel ls)  red cel ls ,  conjugated with influenza v i rus  by chemica l  
bonds [1], were  used as the tes t  antigen for de termining the number  of p roducer  cel ls .  The same p r e p a r a -  
tion was ~sed to de te rmine  antibodies in the indirect  hemagglutinat ion test  (IHT). To detec t  p roducer  ce l l s  
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TABLE I .  Dete rmina t ion  of Ce l l s  
Producing  Ant ibodies  aga ins t  
A/Hong Kong/1/68  Influenza Virus  
in Human Lymphadenoid Tissue  

I No. of cells } No. of active 
Time of investigated cells 
operation a-bs~ -~ 

Before influ- : 
enza epidemic 

1280 
1556 
900 

1300 

0,3 
0, [  
0,4 
0,3 

A f~er infl~lenza 
epidemic 

1194 
1550 
1820 
1264 

5 0,4 
14 0,9 
13 0,7 
10 0,8 

a d rop  of suspens ion  containing l0  s c e l l s / m l  was added to a drop 
of a broth  cu l tu re  of a nonpathogentc s t r ep tococcus  and an equal 
volume of a suspens ion  of red  ce l l s  e i the r  s ens i t i zed  o r  not s e n s i -  
t ized with the v i rus .  The mix ture  was kept for  30 rain at  room 
t e m p e r a t u r e  and in te rac t ion  of the ce l l s  with the t es t  antigen s tud-  
led with the aid of a p h a s e - c o n t r a s t  opt ica l  sys t em [2]. Ce l l s  with 
the morpho log ica l  c h a r a c t e r i s t i c s  of p l a sma  ce l l s  but without 
phagocytic  ac t iv i ty  and fixing not l e s s  than 3 red  c e l l s  on the i r  
sur face  were  taken as  p roduce r s .  When the r e s u l t s  of the e x p e r i -  
ments  were  read  the number  of c e l l s  in te rac t ing  with unsens i t i zed  
e r y t h r o c y t e s  was sub t rac ted  from the number  of ce l l s  fixing s en -  
s i t i zed  red  ce l l s .  The d i f fe rence  thus obtained gave the number  
of ce l l s  producing ant ibodies  aga ins t  influenza vi rus  in the m a t e -  
r i a l  s tudied,  

To study the p l a s m a - c e l l  r e sponse  in the t r achea  and l y m -  
phoid t i ssue  the o rgans  were  fixed in C a r n o y ' s  fluid. Sect ions 
were  s ta ined by B r a c h e t ' s  method. The in tens i ty  of development  

of the p l a s m a - c e l l  r e s p o n s e s  was e s t i m a t e d  in sec t ions  through the lymphoid o rgans  and t r achea  at  the s i t e s  
of the g r e a t e s t  concen t ra t ions  of p l a sma  c e l l s  in 50 f ie lds  of vision.  

The r e su l t s  were  subjected to s t a t i s t i c a l  ana ly s i s ,  using Wilcoxon ' s  c r i t e r i o n ,  by the Minsk-22 c o m -  
puter  in the L a b o r a ~ r y  of Genera l  Ep idemio logy  of the Inst i tute .  
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Days after injection of antigen 

Fig.  1. Dynamics  of antibody accumula t ion  in sec re t ion  of r e s p i r a t o r y  
tract and blood serum, and of producer cells and plasma cells in the 
tracheal wall and lymphoid organs of rats immunized with A/Hong Kong/1/68 
influenza virus: A) producer cells and plasma cells in the spleen; B) 
producer cells and plasma cells in the lymph gland at the tracheal bifur- 
cation and antibodies in the blood serum; C) producer cells and plasma cells 
in the tracheal wall, antibodies in the secretion of the respiratory tract. 1) 
Antibody-producing cells; 2) antibody titers. Columns denote plasma cells- 
Arrow marks injection of antigen. 
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E X P E R I M E N T A L  R E S U L T S  

Investigation of 8 p repara t ions  of lymphadenoid t issue revea led  a significant (P < 0.05) increase  in 
the number  of act ive cei ls  in the ma te r i a l  obtained a f te r  the end of an influenza epidemic (Table 1). 

A marked  inc rease  in the antibody concentrat ion in the blood s e r u m  of the immunized ra ts  was ob-  
se rved  a f t e r  the 5th day, coinciding with the maximal  inc rease  in the number  of act ive cei ls  in the lymph 
gland draining the t rachea  and in the spleen (Fig. 1). 

By cont ras t ,  a significant inc rease  in the antibody concentra t ions  in the sec re t ion  a f t e r  a single im-  
munizat ion was obse rved  for  the f i r s t  t ime only on the 10th day; the number  of p l a sma  ce i l s  in the t rachea l  
wal l  was mxchanged and the ra te  of inc rease  in the number  of p roducer  cel ls  was slower.  This index reached 
its max imum by the 15th day. Repeated antigen s t imulat ion led to a much more  act ive accumulat ion of 
p l a sma  cei ls  and p roducer  ce l l s  in the t racheal  mucosa  and submucosa  and of antibodies in the secre t ion  
f rom the mucous glands of the t rachea.  Meanwhile the number  of p roducer  ce l l s  in the t issue of the lymph 
gland at the bi furcat ion of the t rachea  and of the spleen increased  and there  was a sha rp  r i se  in the ant i -  
body concentra t ion in the blood se rum.  

The resu l t s  thus conf i rmed observa t ions  concerning the local synthes is  of all  o r  mos t  of the s e c r e -  
tory antibodies~ Evidence in support  of this conclusion is given by the good a g r e e m e n t  between the dynamics  
of thei r  accumulat ion in the lumen of the t rachea  and the format ion of p l a sma  ce l l s  and producer  ce l l s  in 
the wall of that organ.  The p resence  of a secondary  response  in the sy s t em for  the synthes is  of s e c r e t o r y  
antibodies indicates the value of repeated injections of v i ra l  and bac te r ia l  vaccines  in in t ranasal ,  ae roso l ,  
and en te ra l  immunization.  In o rde r  to es tabl i sh  the opt imal  in tervals  for this revaccinat ion,  the pat tern  of 
development  o[ the immunologic m e m o r y  in the s y s t e m  of s e c r e t o r y  immunity mus t  be investigated. A 
more  intensive study is also required  of the causes  of the much g r e a t e r  r,~lative number  of ant ibody~pro-  
ducing ce l l s  in the t r achea  than in the lymph gland and spleen. This is evidently explained by migrat ion of 
p r e c u r s o r  ce l l s  capable  of interact ing with the immunogen into the focus of antigenic st imulation.  
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