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In this paper we describe the results of a study of the reac t iv i ty  of the lymphat ic  tissue of  birds. Antigenic 
st imulat ion was used to detect  the transformation of the lymphat ic  tissue ceils. 

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

Experiments were conducted on 50 animals,  In the first series of experiments 30 adult.ehici~ens of  local  breeds 
were used, Paratyphoid vaccine was injected subcutaneously into the media!  surface of the thigh. The immuniza -  
tion program is shown in the graphs. The birds were sacrif iced by bleeding from the jugular vein. The blood was 
investigated for the presence of agglutinins. 

�9 After pos t -mortem examinat ion of the animals ,  the spleen was excised together with the smal! intestine and 
appendix. Pieces of the organs were fixed in neutral  formalin. The spleen was weighed before fixation, Paraffin- 
wax sections were stained by the periodic acid  - Schiff method and with methyl  green ~ pyronine, The re t iculum 
cel ls ,  lymphoblasts, and plasma cells  in the sections were counted, Separate counts were made in the folIicles and 
pulp of the spleen, in the foll icles,  interfol l icular  tissue, and mucous membrane proper of the appendix, and in the 
intest inal  mucous membrane.  In the foll icles two diameters were measured and their mean obtained,  from which 
the area of the foll icles was deduced, In a s imilar  fashion the area of the fields of vision was converted into square 
meters. For our compara t ive  studies we worked in terms of an area of 0.1 m m 2 of fol l ic le  or section. These nu- 
mer ica l  results were t reated stat is t ical ly,  

In the second series of experiments we used 10 chickens and 10 ducks, which were immunized  by the same pro- 
gram, The mater ia l  was t reated in the same manner as in the first series of experiments,  Observations were made 
for the purpose of comparing the reac t iv i ty  of  the lymphat ic  tissue of birds, some of which possess lymph glands 
(chickens), others not (ducks). Also, in the chickens, we studied the lymphat ic  tissue of the esophagus and the 
conjunct ival  membrane of the eye. Since the ce l lu lar  changes observed in smears and sections of the lymphat ic  
organs in the course of chicken immunizat ion have al ready been described [7], information of  this character  is not 
given in this paper, 

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

Graphs showing the changes in the weight of  the spleen and in the numbers of  PAS~positive plasma cells  in its 
follicles and pulp in the course of  immunizat ion are given in Fig, 1. These results confirm reports in the l i terature  
[6, 7] that during immunizat ion  of chickens the spleen enlarges and the increased agglutinin ti ter is preceded by an 
increase in the number of plasma cells,  

In Fig. 2 the graphs demonstrate the changes in the number of plasma cells in the tissues of the a l imentary  trac 
tt is par t icular ly  noteworthy that PAS-positive plasma cells appeared first o f  a l l  in the mucous membrane of the ap- 
pendix, and subsequently in the smal l  intestine and the interfol l icular  tissue. Very interest ing results were obtained 
by comparing the numbers of these ceils in an area of section of 0.1 mm 2 during the period of observation, In the 
splenic follicles the number was 8. g, in the interfol i icular  tissue of the spleen 58.5, in the foll icles of the appendix 
11.8, in the interfol l icular  tissue of the appendix t29,1,  in the mucous membrane of the appendix 636,6, and in the 
small  intestine 130,4, 

The results of the second series of experiments are given in the table, The numbers of mitot ic  figures and 
lymphoblasts in the fo!licles of the appendix of the ducks and chickens showed re la t ive ly  slight fluctuations. Mean- 
while, a considerable difference was observed in the numbers of ret iculum cells.  ' In the ducks, not until  the 
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Fig. 1. Relative wetgnr ann number ot plasma cells in the splenic follicles 
and pulp, and agglutinin titer in blood of chickens, a) Weight of the spleen; 
b) agglutinin flier; c) number of cells in the splenic pulp; d) number of cells 
in the splenic follicles; L) living culture. 
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Fig. 2. Changes in the number of plasma ceils in the mucous membranes 
proper of the appendix and ileum and in the interfollicular tissue of the ap- 
pendix during immunization, a) Mucous membrane of the appendix; b) 
intestinal mucosa; c) interfollicular tissue; d) agglutinin titer; L) living 
culture. 
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30th day after immunizat ion was any increase observed in 
the number of  pyroninophilic reticulum cells.  In contrast 
to this, in chickens  under the same exper imenta l  condi-  

tions, the pyroninophilic reticulum cells  begi~n to increase 
in number after the third injection, and a more than nine- 
fold increase Was observed on the 30th day after the end 
of immunizat ion.  Was this accidental? Evidently not. 
Counts of the pyroninophilic cells  in the interfollicular 
tissue and in the mucous membrane proper of the intes- 
tinal fugue of  these chickens showed that, of the 1,139 
pyroninophilic cel ls  of the interfollicular tissue counted 
in 50 fields of vision, 933 (or 81.6%) were reticulum cel ls ,  
and 46,3% of these cei ls  were fixed. Of the 2,449 pyro- 
ninophilic ce l ls  found in a total count of 50 intestinal ru- 
gae, 1,544 (or 61.9%) were reticulum cells ,  of which 19.4% 
were fixed cells .  The fixed reticulum ceils began to show 
pyroninophilia after the fourth injection, and it was partic- 
ularly obvious after injection of  the living cu!ture, when 
these cei ls  accounted for 88% of the total number of pyro- 
ninophilic ce i ls  in the interfollicular tissue. 

Antigenic stimulation caused definite changes in the 
ce i l  composit ion of the esophageal foll icles of the chickens. 
In the course of immunization the number Of PAS-positive 
cel ls  in these fol l icles was doubled or trebled. By the end 
of immunizat ion it had fallen utmost to half the normal 
value. Fifteen days after immunizat ion the number of 
these cel ls  increased four-fold. One month later, the num- 
ber of PAS-positive cells in an area of 0.1 m m  2 reached 
28 :L I . I ,  of which 17.8 • 0.9 were plasma cells: 

The lymphatic tissue of the conjuuctiva of the eye -  
lids, which we studied by the method described by Hellmau 
[5], was also affected by antigenic stimulation. The re- 
suits illustrated in Fig. 3 indicate that the conjunctival  
lymphatic tissue increased in s ize  by almost 12�89 times in 
the course of immunization.  

During analysis of results relating to the comparative 
morphology of immunity,  phylogenetic considerations must 
be taken into account. In mutticellular animals, the body 
of which has become divided into kiuo- and phagocytoblasts, 
at a certain stage of deveiopment differentiation of the 
phagocytoblast into internal and external has taken place 
[!] .  Subsequent special ization has led to the result that the 
latter has b e c o m e  the source o f  the tissues of the internal 
medium, one of  the properties of which is protection, ex-  
pressed init ial ly in the form of phagocytosis and lysis. In 
warm-blooded animals the power to form antibodies has 
appeared, 

In the embryonic state, the primogenital ce l l  of the 
tissues o f  the internal medium in mammals  and birds is mes-  
enchymal; in the adult the reticulum ce l l  is mesenchymal.  
The immunologica l  processes must therefore be related to 
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Fig. 3. Lymphatic tissue of  the canjunct iva of  the lids and its changes in the 

course of immunizat ion in chickens. In a l l  cases part of the preparation meas-  
uring 1.25 mm in length was taken, and its outlines were t raced on paper by 
means of a drawing apparatus. The outlined areas were cut out and weighed. 
Hen No. 1 -  normal; hens Nos. 2 - 5 -  after 1-4 injections of a k i l led  cul-  
ture; Nos. 6 and 7 - after 1st and 2nd injections of living culture; No. 8 - 
15 days; No. 9 -  30 days; and No. 1 0 -  60 days after the end of vaccination.  

the different forms of development  of the ret ieulum ceils.  Lymphatic tissue, being a derivative of the mesenchyme,  

cannot remain indifferent to antigenic stimulation. 

In our investigations, especia l ly  in the first series, we used the method of counting ceils giving a positive PAS- 
reaction. It has been c l a imed  [8, 9, 12] that the PAS-positive component  o f  the plasma cells is a glycoprotein,  con- 
cerned in antibody formation. If this is so, it  must be considered that the site of antibody formation in chickens during 

hyperimmunizat ion with .a corPuscular antigen may be not only the spleen, but also the lymphatic  fissue of the or- 

gans bordering the external  environment. 

Most immunomorphologists accept  that  during antibody formation the ret iculum ceils undergo transformation 
in accordance with a definite cyc le  [2, 8, 4, 10, 11]. The results described in this paper are in agreement  with their  

findings and confirm their theoret ical  conclusions. 

S U M M A R Y  
A study was made of the antigenic react iv i ty  of the spleen, appendix, intestine and esophagus in hens by esti-  

mating the PAS - positive and pyroninophilic ceils. The amount of lymphat ic  tissue was determined in the hen con- 
junctiva. The greatest number of PAS - positive cells was revealed in the  membrane proper of appendices and in- 
testine, the l e a s t -  in the splenic follieules. The lymphat ic  tissue of conjunctiva increased almost 2.5-fold during 

the observation period. 
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