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matographed in the same manner as the toxin; 
this yielded a fluorescent fraction which 
emerged at  the same position as the unknown 
fluorescent material. This suggests that the 
fluorescent product obtained from hydrolyzed 
plague toxin may be a degradation product of 
tryptophane. 

Sunznzaql. A detailed elemental and amino 
acid analysis was performed on highly puri- 
fied PusteureZZa pestis murine toxin. Eight- 
een amino acids and a number of elements 
were identified. The high proportions of 
acidic amino acids found are in accordance 
with the previously observed isoelectric point 
of the toxin of 4.7 (1). On a dry weight basis, 
98% of the toxin molecule was accounted for 
by the organic analysis including ammonia 
and ash content. 
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Serum protein distribution changes in man 
and experimental animals during tuberculous 
infection have been the subject of several in- 
vestigations ( 1-2). Likewise, alterations of 
serum glycoprotein concentration in tubercu- 
losis have been of interest( 3-5). 

The present study attempts to compare 
serum protein and glycoprotein response of 
the natively resistant rat and the susceptible 
guinea pig and rabbit following infection with 
tubercle bacilli. In a previous study(6) we 
compared the response of these species to an 
attenuated (BCG) strain of tubercle bacilli. 

..Wethods. Eight male albino rats, Sprague- 
Dawley (avg wt 350 g),  8 male albino guinea 
pigs (500 g) and 6 male albino rabbits ( 1200 
g) were inoculated intraperitoneally with 0.1 
mg ( ~ e t  wt) of Mycobacterium tuberculosis, 
human strain H 37Rv. Six other rabbits were 
- _ _ ~  __- 

* T h e  authors are indebted to Dr. M. M. Cum- 
mings and Dr. M. R. Shetlar for helpful suggestions 
in planning this study. 

similarly injected with bovine strain (Ra- 
venel) tubercle bacilli. All animals were bled 
before and 4 weeks following infection. The 
sera were stored at -20°C and control and 
experimental sera were analyzed in duplicate 
a t  the same time. Electrophoretic separation 
of serum protein and glycoprotein was done 
by a paper strip technic previously described 
(6) ,  with the exception of using 8 Ma of cur- 
rent for electrophoresis instead of the former 
10 Ma used. The electrophoretic strips for 
serum glycoprotein determination were stained 
by a method described by Roboz( 7 ) .  Stained 
strips were scanned in the Spinco Analytrol 
with a green (Wratten XI) filter. Relative % 
distribution of glycoprotein was determined in 
this manner. Total (non-glucosamine) poly- 
saccharide content of serum was measured by 
the method of Shetlar (8) .  Milligram 70 gly- 
coprotein concentration of each protein frac- 
tion was determined from total polysaccharide 
and relative % distribution of glycoproteins 
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by electrophoresis. The significance of devi- 
ations from normal means was computed by 
the "t" test (9).  

Results. Distribution and concentration of 
serum protein and glycoprotein before and 
after tuberculous infection in the rat, rabbit 
and guinea pig are presented in Tables 1 and 
11. 

Protein. .4 significant hyperproteineniia 
occurred in infected guinea pigs and rabbits. 
but not in rats. Comparison of individual 
protein components before and after tubercu- 
losis infection reveals several types of changes 
with respect to animal species and type of in- 

fection (Table I ) .  
Glycoprotein. All 3 species exhibited in- 

creases in total serum polysaccharide follow- 
ing infection. Differential responses in the 
various animals were noted following tubercu- 
lous infection (Table 11). Elevation of the 
polysaccharide content of the fractions also 
remained significant when expressed as milli- 
grams polysaccharide per gram of protein. 

Discussion. A previous study (6 ) revealed 
similar elevation of the total serum protein 
and gamma globulin in guinea pigs and rab- 
bits, but not in rats, following BCG immu- 
nization. 
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The elevation in total polysaccharide ap- 
peared to parallel the degree of gross path- 
ology in the tuberculous animals. The group 
showing the greatest increase in polysac- 
charide (rabbits infected with bovine type tu- 
bercle bacilli) also demonstrated the most ex- 
tensive tuberculosis. 

Increase in alpha-2 globulin glycoprotein 
seen in all animals following tuberculosis has 
also been described by Seibert( 10) in clini- 
cal tuberculosis. Seibert's study suggests a 
possible correlation of elevated alpha-2 glyco- 
protein and increased tissue destruction. Our 
findings did not reveal this relationship in 
experimental tuberculosis. The greatest in- 
crease, for example, occurred in the rat, 
which had no gross pathology. The rabbits 
infected with bovine type bacilli had gross 
involvement of lungs, liver, spleen and kid- 
ney; whereas the rabbits infected with hu- 
man type tubercle bacilli had only minimal 
involvement of the lungs. Despite these 
marked differences in gross pathology, the 
increase in alpha-2 glycoprotein was essen- 
tially identical in both groups. The guinea 
pig, with more extensive tuberculosis than the 
human strain infected rabbits and less path- 
ology than the bovine type infected rabbit, 
had a greater alpha-2 glycoprotein increase 
than either of the two groups of infected rab- 
bits. 

1. Total serum protein, poly- 
saccharide and paper electrophoresis of pro- 
tein and glycoprotein were determined before 
and 4 weeks following, tuberculous infection 

Sumnzary. 

of rats, rabbits and guinea pigs. Hyperpro- 
teinemia occurred in infected rabbits and 
guinea pigs. Elevation of alpha-1 globulin 
in the guinea pig and alpha-2 globulin in 
rabbits and rats was noted. Beta globulin 
decreased in infected rats and increased in 
guinea pigs, and bovine infected rabbits. 
Gamma globulin elevated in all species. 2. 
Total serum polysaccharide was elevated in 
all infected animals. Likewise, the alpha-2 
glycoprotein was elevated in all species. Only 
the infected rabbit had elevated gamma 
globulin glycoprotein. 
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A technic for recovery of the organic ma- described (1).  Preliminary studies of the 
trix from calcigerous urinary calculi has been amount, elemental composition and some his- 

* This investigation was supported by research tochemical characteristics were reported ( 1,2). 
grant from S a t .  Tnst. of Arthritis and Metabolic This report is concerned with the carbohy- 
Diseases. S.I.H., Department of Health, and by drate and amino acid content of matrix re- 
Mary Reynolds Babcock Fn. covered from calcium containing urinary and 


