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The presence of aggregates in globulin preparations is the result of their partial de- 
naturation during isolation and keeping; on the one hand, they make these preparations unfit 
for intravenous injection, and, on the other hand, they enhance their immunogenic properties. 

By ultracentrifugation of the globulins the aggregates can be removed, the preparation 
deprived of its immunogenicity, and tolerogenicity induced. However, the deaggregated prep- 
aration obtained in this way is unstable, and this limits the possibility of its use exces- 
sively. 

Preparations with a reduced content of aggregates can be obtained by gentle methods of 
preparative immunochemistry and also by enzymic and combined acid and enzymic hydrolysis of 
the globulins [3, 6]. Such preparations have many advantages, but even they are not complete- 
ly and stably deaggregated. 

Urea is known to increase the solubility of proteins and to affect the conformation of 
their molecule, and it is used to dissociate immune complexes [i, 8, ii]. It has been sug- 
gested that, under certain conditions, the level of aggregation can be reduced by addition 
of urea. 

The aim of this investigation was to discover whether human globulin can be deaggregated 
by treatment with urea solutions and to determine some properties of the preparation thus ob- 
tained. 

The degree of deaggregation of globulin preparations can be judged from loss of their 
ability to fix complement, and in this way the immunogenicity and tolerogenicity of the 
globulin can be estimated [4]. 

EXPERIMENTAL METHOD 

Theproperties of the official preparation of human anti-influenzal globulin (from the 
Pasteur Scientific-Research Institute of Epidemiology and Microbiology, Leningrad) were 
studied. Solutions of urea (from Reakhim, Czechoslavakia) of varied molarity, made up in 
0.85% NaCI, were used [5]. 
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Fig. I. Dependence of anticomplementary ac- 
tivity (ACA) of globulin on molarity of 
urea. i) Immunoglobulin treated with urea; 
2) urea solution. 
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TABLE i. Reduction of Complement Fixation after Treatment of Different Concentrations 
of Globulin Preparation with 0 12 M Urea 

i 
] Control (treatment with 

Complement physiological saline) 
consumption of i 
0.5 mR of test I 
prepat'ation., 3,95_+_0,08 

Protein concentration in treated preparation, mg/?nl 

145 75 

3,5_____0,02 2,5+0,02 

30 [ 20 

2,5~0,01 2,2~0,02 

10 t 2,0 

1,5~0,16 1,5• 

l,O 

1,5• 

To estimate the degree of aggregation of the globulin, its ability to fix complement 
equivalent to 50% [2] or 100% hemolysis was determined by a modified method [7, 9~ I0]. 

To determine the tolerogenicity of the preparations, experiments were carried out on 
(B57BR/CBA)FI mice weighing 16-18 g (from the Rappolovo nursery, Academy of Medical Sciences 
of the USSR). The test immunoglobulin was injected intravenously into the animals in a dose 
of 0.5 mg. After 7 days a test injection of 4 mg of native immunoglobulin in Freund's adjuvant 
was given intraperitoneally. Antibodies were detected by Boyden's passive hemagglutination 
test on the 20th and 40th days after the test injection. 

To obtain a control tolerogenic preparation the immunoglobulin was subjected to ultra- 
centrifugation on a Beckman L2-65B centrifuge, with ti-50 rotor, at 150,000g and 47,000 rpm 
for 3 h. The top third of the supernatant was used as tolerogen. 

EXPERIMENTAL RESULTS 

In the experiments of series I the ability of the immunoglobulin to fix complement was 
determined after treatment with different doses of urea, using different incubation times and 
concentrations of globulin, and the stability of the effect was evaluated. 

Different portions of globulin (i mg/ml) were treated with urea solutions of different 
concentration, and the degree of lowering of their ability to fix complement was determined~ 

Urea was shown to have a deaggregating action in concentrations starting with 0.0156 M 
and the maximal deaggregating effect was observed with concentrations of 0.0625-0.125 Mo With 
higher urea concentrations (>i M) no deaggregation could be detected, evidently due to the 
effect of urea on the test system (Fig. i). 

The optimal urea concentration was thus shown to be 0.12 M, and this was used in the sub- 
sequent experiments. 

Treatment of different quantities (from 1 to i0 mg/ml) of globulin with 0.12 M urea 
caused the preparation to lose its ability to adsorb complement (within the limit of sensi- 
tivity of the method) when used in concentrations of up to i0 mg/ml (Table i)~ 

It will be clear from Table 1 that treatment with 0.12 M urea had a complete effect 
with protein concentrations up to I0 mg/ml, but with doses of between 20 and 75 mg/ml anti- 
complementary activity was only partially reduced. 

In a separate experiment the incubation time with urea required to produce deaggregation 
of globulin was determined. Deaggregation was found to take place after 3 h, and not to in- 
crease until the 7th day of incubation. The deaggregation effect was quite stable. 

TABLE 2. Tolerogenic Action of Urea-Treated 
Immunoglobulin 
J 

Immunoglobulin used to Expt. Response to test [ 
age antibody j prime animals No. injectiontiter, M *(aver'm) Jl 

Urea- treated 

Ultracentrifuged 

Intact (control) 

2,8:i:0,03 <O,Ol 
0,054-0,01 <0,01 
2,3~0,03 ~0,01 
3,5+___0,17 ~0,01 
5,5_0,3 
5,5• 
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The writers showed previously that ability to fix complement correlates with the tolero- 
genic activity of the preparation [4]. 

In the experiments of series II the tolerogenicity of urea-treated globulin was evaluated. 
Table 2 gives the results of an investigation of the tolerogenic properties of the immunoglobu- 
fins. The test preparation was injected into mice, and 2 weeks later they were immunized with 
globulin in Freund's adjuvant. Priming the animals with urea-treated immunoglobulin, just as 
with ultracentrifuged immunoglobulin, was found not to give a stimulating effect, but to cause 
significant lowering of the level of response to the immunogenic preparation. 

This result indicates induction of tolerance in the primed animal. 

Treatment of immunoglobulin with urea solution thus causes its deaggregation, the occur- 
rence of which can be judged from inability to fix complement, and a stable preparation with 
tolerogenic properties can be created. 
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