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In our previous works, we showed [2, 3] that a single introduction of typhoid vacc ine  produces an increase in the 
intensity of synthesis of nonspecif ic  proteins in the organism even during the first hours. 

The intensity of the incorporation of a labe l led  amino acid  into the protein or the organism is substant ia l ly  a c -  
t ivated immed ia t e ly  after the introduction of this vaccine,  reaching a maximum in 4 h, and returning to the values 
observed in the control animals  after 72 h. 

In a study of the intensity of protein synthesis in these experiments,  we were forced to administer  large numbers 
of microb ia l  cel ls  to the animals  in order to guarantee a good production of antibodies after a single introduction of 

the vaccine.  The hypothesis arose that the act ivat ion of protein synthesis is aqcomplished by the decomposit ion pro-  
ducts of the microbia l  bodies introduced into the abdominal  cavi ty,  in part icular ,  by the soluble l ipopolysacchar ide  
complex,  which, as is wel l  known, gives rise to the formation of highly specif ic  antibodies, and, at the same time, is a 
nonspecific s t imulator  of antibody formation. 

In this work we invest igated the intensity of protein synthesis in a number of organs in the animals  after their 
adminis t ra t ion of various doses of the l ipopolysacchar ide of typhoid bacter ia .  

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

All  the experiments  were conducted on rabbits of the chinchi l la  breed, from 2 to 2.5 kg in weight.  The l ipo-  

polysacchar ide  complex was produced from B_. typhi abdominal is  (strain No. 4446) according to a somewhat modif ied  
Boivin procedure [4]. 

The dose of the antigen producing sufficient antibody formation after a single adminis trat ion was t i t ra ted before-  
hand. At the same t ime,  the pyrogenic effect of the t i t ra ted dose was determined.  For our preparations,  such a dose 
was 3.5-5 g g of the preparat ion per g of weight of the animal .  In a single introduction, this dose produced the forma-  
tion of antibodies in a t i ter  of 1:3200. The inject ion of 15 gg of the same l ipopolysacchar ide  complex  simultaneously 
with an immuniz ing  dose of typhoid vacc ine  considerably s t imula ted  the antibody production induced by it. We also 
used this dose in our investigations. Both doses gave a pyrogenic effect .  

Methionine-S ~s was used as the radioac t ive  amino acid  in a l l  the experiments;  i t  was in jec ted  intravenously in 
an amount of 20 thousand counts per g of weight of the animal .  

The dry powder of the l ipopolysaccharide,  dissolved in physiological  solution, was adminis tered  to i group of ex -  
per imenta l  rabbits in a dose of 3.5 ~ g/g, in t raper i toneal ly  (in a volume of 1.5-2 ml),  while the other group received 
a dose of 15 # g per rabbit  intravenously. 
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TABLE 1. Intensity of the Incorporation of Methionine-S ss into the Proteins of the Organism Four Hours after the 
Introduction of Doses of the Complete Antigen According to Boivin (in counts/rain in 2 mg of protein) 

Group of rabbits Dose of endo- 
toxin 

14 

12 

2 

4 

3.5-5 ts g /g  Experimental 
Control 

Percent activation 

15 li g per Experimental 
rabbit Control 

Percent activation 

Radioactivity 

Blood serum 

212 132 198 

148 88 140 

43 50 ~1 

159 104 162 

II0 69 121 

142 

102 

39 

135 

104 

195 278 

139 148 

40 90 

197 288 

137 153 

.• 

o 

213 

161 

32 

112 

98 

Lymph nodes 

! 

180 160 
148 131 

22 22 

-- 123 

-- I 0 4  

O 
r ~  

139 

158 

% activation 
InO F 
qo'~ 

<1o 

/0 

.70 

/0  

/0 

: ," d ~' 5 

I i 

7 ~ .9 

Iaatensity of the synthesis of nonspecific 
proteins of the organism (columns) and 
plasmocytary reaction (arrows) after the 
injection of the lipopolysaccharide c o m -  
plex from S. typhi abdominalis(incounts/  
/rain in 2 mg of protein). White c o l u m n s -  
- int roduct ion of endotoxin in a dose of 
3.5 pg/g,  intraperitoneally; dark c o l u m n s -  
- in a dose of 15 p g per rabbit intraven- 
ously; 1) total proteins; 2) albumins; 
3) globulins; 4) liver; 5) spleen; 6) adren- 
als; 7) retroperitoneal lymph nodes; 8) 
mesenteric lymph nodes; 9) mediastinal 
lymph nodes. 

The labelled amino acid was adminstered to the animals 4 h 
after injection of the antigen, since in the preceeding experiments 
the maximum increase in the intensity of protein synthesis was ob- 
served at this time. The group of control rabbits received injections 
only of methionine-S ~ in the same amounts. 

The animals were decapitated 18 h after the injection of the 
labelled amino acid, and the intensity of its incorporation into the 
serum proteins, serum albumin, and serum globulin, into the pro- 
teins of the liver, spleen, adrenals, and lymph nodes (regional and 
distant) was determined. 

In addition to the intensity of protein synthesis, the reaction of 
the plasma cells to the introduction of antibodies during the 1st h 
was investigated in the lymph nodes. 

The production of the proteins and their treatment for a count 
of the radioactivity were described earlier [1, 2]. The radioactivity 
was counted in 2 mg of dry protein with an end-window counter. 

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

From the data cited in Table 1, it is evident that after the ani-  
mals were administered various doses of the total antibody according 
to Boivin, activation of the synthetic intensity in the summary pro- 
teins of the blood serum, serum albumin and globulin, proteins of 
the liver, spleen, and adrenals reaches a high level. 

In our previous works, we showed that if the experimental re- 
sults exceed the results obtained in the control by more than 27~ o, 

then in a statistical treatment of the material  they prove reliable. On the basis of this, we performed a statistical 
t reannent of the results pertaining only to the lymph nodes. For the retroperitoneal lymph nodes, t> 3, i.e., the 
changes are statistically quite reliable; for the mediastinal and mesenteric nodes, t-<2, i.e., the changes are statisti- 

cally unreliable. 

Thus, the lipopolysaccharide complex from typhoid bacteria produces an increase in the intensity of protein 
synthesis in the serum and its fractions, the proteins of the liver, spleen, and regional lymph nodes (retroperitoneal) 

h after intraperitoneal injection. The intensity of protein synthesis in the adrenals is especially sharply activated. 
In the distant lymph nodes (under the conditions of our experiment, in the popliteal lymph nodes), no activation of 

the synthetic intensity was observed. 
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TABLE 2. Plasmocytary Reaction in the Regional and Distant Lymph Nodes During the First Hours After Injec- 
tion of the Antigen (in 50 visual fields) 

Group of animals 

Experimenta 1 
Control 
Percent Activation 

Number of 
animals 

7 
8 

Spleen 

94 
68 
38 

Retroperi- 
toneal 

164 
72 

128 

Lymph nodes , 

Mesenteric 

110 

62 

77 

Mediastinal 

173 

155 

II 

Popllteal 

60 
60 

Since antibodies represent gamma globulins adapted to an antigen, while globulin synthesis is closely related 
to plasma cells, in addition to our study of the intensity of protein synthesis of the organism, we conducted a paral- 
lel investigation of the plasmocytary reaction in the regional and distant lymph nodes during the 1st hours after in- 
troduction of an immunizing dose of the tipopolysaccharide complex (Table 2). 

As can be seen from the figure, the intensity of protein synthesis of the organism and the plasmocytary reaction 
after the injection of the antigen are correlated. The closest regional lymph nodes-retroperitoneal, then the mesen- 
teric and spleen-respond most actively to the introduction of the antigen. In the mediastinal lymph nodes, activa- 
tion of the synthetic intensity and the plasmocytary reaction are weakly pronounced. In the popliteal lymph nodes, 
no plasmocytary reaction developed. It is interesting that after the injection of a stimulating dose of the lipopoly- 
saccharide complex (15 /~ g), we registered a no less pronounced activation of the intensity of protein synthesis in 
analogous organs (see Table 1 and the figure). 

We believe that the general stimulation of the intensity of protein synthesis, noted during the inductive phase 
of antibody formation, is a necessary link in the mechanism of antibody production. After this link has been ac- 
complished, probably the adjuvant action of small doses of lipopolysaccharides is also effected; in other words, the 
adjuvant action of the endotoxin is evidently explained by their ability to stimulate the intensity of protein synthe- 
sis in the organism. 

Since small doses of lipopolysaccharide (15 /1 g) increase the intensity of the incorporation of the labelled amino 
acid to approximately the.same degree as doses capable of producing antibody formation, we might assume that the 
action of the vaccine in stimulating protein synthesis, which we detected earlier, is explained by the properties of 
the endotoxin that it contains. 

Probably the stimulation of protein synthesis alone is insufficient for the formation of the antibody molecu le -  
- a n  antigen is needed, but without it, the antigen is relatively or entirely ineffective. 

Our hypotheses find indirect confirmation in studies in which it was shown that factors inhibiting cell metabol- 
ism during the inductive phase of antibody formation prevent its accomplishment. Especially interesting from this 
standpoint are the data of Kind and Jobalson [5], who established that the administration of endotoxin to irradiated 
animals partially restores their lost ability to manufacture antibodies. 

SUMMARY 

Ltpopolysaccharide complex of typhoid bacilli was injected intravenously to chinchilla rabbits. The dose of the 
antigen was titrated according to the pyrogenic effect and the capacity for inducing the antibody production, Each 
rabbit received a stimulating antibody-producing dose of 15 ), and an immunizing dose of 3.5-fi y of the antigen 
per kg of the animal's body weight, 

Methionine S ~5 was used as a radioaminoacid. It was administered to experimental animals 4 h after the anti- 
gen had been introduced, Control rabbits received only methionine S 35, 

It was experhnentally shown that administration of lipopolysaecharide complex (in various doses) stimulated, dur- 
ing the first hours,the synthesis intensity in proteins of blood serum, in its albumin and globulin fractions, and in pro- 
teins of the liver, spleen, adrenal glands, as well as in proteins of the regional lymph nodes (retroperitoneal), No 
synthesis activation was observed in distal lymph nodes, 

Simultaneously with the activation of the intensity of the body protein synthesis there occurred a marked plas- 
mocytic reaction in the regional lymph nodes and the spleen, 
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