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Abstract. In 19 lots of standard 
commercial gamma globulin from hu- 
mans, the titers of antibody neutralizing 
rubella virus varied from 256 to 2048. 
The titers could not be correlated with 
geographic location of the donors, 
method of extraction, or tissue source. 
Samples of gamma globulin from ru- 
bella convalescents had titers of 4096. 
These titers were approximately 20 
times higher than those in serum speci- 
mens from patients ill with natural or 
experimental infection. Serum antibody 
appears to persist for a number of 
years at nearly the original titers. 

Rubella virus causes a variety of con- 
genital defects that arise during a sig- 
nificant proportion of pregnancies 
where the infection occurred during the 
first trimester (1). To prevent the de- 
velopment of these defects, a number 
of investigators have recommended the 
administration of human y-globulin to 
exposed, pregnant women (2). How- 
ever, Korns (3) and Grayston and Wat- 
ten (4) have reported variation in the 
protective value of different lots of 
y-globulin for individuals exposed to 
rubella. We now have information on 
the amounts of rubella-neutralizing anti- 
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to serum antibody titers in natural and 
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In the past, the assay of rubella anti- 
body in y-globulin and human serum 
was not possible. Recently, the isola- 
tion of the virus and the detection of 
neutralizing antibody in patients with 
rubella have been described (5). Virus 
grown in tissue culture has been re- 
ported to produce clinical rubella in 
volunteers who did not have neutraliz- 
ing antibody (6). It was also reported 
that the virus could be re-isolated 
from these volunteers; that antibody 
developed following natural and ex- 
perimental infection; and that clinical 
disease did not occur after the ad- 
ministration of the virus to individ- 
uals who already had antibody. The 
neutralization test was over 90 per- 
cent reproducible. Virus has been iso- 
lated from college students and anti- 
body has been detected in their sera 
(7). The experimental disease is re- 
ported to have been produced in Afri- 
can green monkeys (8). 

Seventeen lots of y-globulin were ob- 
tained from manufacturers in the 
United States and two lots from a 
producer in Sweden. Fifteen of these 
lots were received in the lyophilized 
state and were reconstituted to a con- 
centration of 16.5 percent with Hanks 
balanced salt solution and stored at 
4?C. The other lots (D and F), con- 
taining merthiolate (1:10,000) as a pre- 
servative, were prepared for clinical use 
in the liquid form by the manufacturer. 
Of these, two were produced in this 
country and contained 16.5 percent 
y-globulin. The remaining two lots 
were prepared in Sweden at a concen- 
tration of 12 percent y-globulin. One 
of these latter lots was identified as 
Swedish convalescent rubella y-globulin 
and was derived from plasma collected 
from military recruits approximately 
4 months after clinical illness (9). An 
additional special lot of y-globulin 
from rubella convalescents was pre- 
pared for reference purposes with 
plasma obtained from four volunteers 
2 months after they developed clinical 
rubella as a result of the intranasal 
administration of 100 TCID50 (tissue 
culture infective dose-50 percent effec- 
tive) of safety-tested RV strain rubella 
virus (10). These volunteers were among 
those participating in studies similar to 
those reported previously (6). Ini- 
tially, the toxicity of the merthiolate 
contained in the lots prepared for clini- 
cal use was considered a potential 

In the past, the assay of rubella anti- 
body in y-globulin and human serum 
was not possible. Recently, the isola- 
tion of the virus and the detection of 
neutralizing antibody in patients with 
rubella have been described (5). Virus 
grown in tissue culture has been re- 
ported to produce clinical rubella in 
volunteers who did not have neutraliz- 
ing antibody (6). It was also reported 
that the virus could be re-isolated 
from these volunteers; that antibody 
developed following natural and ex- 
perimental infection; and that clinical 
disease did not occur after the ad- 
ministration of the virus to individ- 
uals who already had antibody. The 
neutralization test was over 90 per- 
cent reproducible. Virus has been iso- 
lated from college students and anti- 
body has been detected in their sera 
(7). The experimental disease is re- 
ported to have been produced in Afri- 
can green monkeys (8). 

Seventeen lots of y-globulin were ob- 
tained from manufacturers in the 
United States and two lots from a 
producer in Sweden. Fifteen of these 
lots were received in the lyophilized 
state and were reconstituted to a con- 
centration of 16.5 percent with Hanks 
balanced salt solution and stored at 
4?C. The other lots (D and F), con- 
taining merthiolate (1:10,000) as a pre- 
servative, were prepared for clinical use 
in the liquid form by the manufacturer. 
Of these, two were produced in this 
country and contained 16.5 percent 
y-globulin. The remaining two lots 
were prepared in Sweden at a concen- 
tration of 12 percent y-globulin. One 
of these latter lots was identified as 
Swedish convalescent rubella y-globulin 
and was derived from plasma collected 
from military recruits approximately 
4 months after clinical illness (9). An 
additional special lot of y-globulin 
from rubella convalescents was pre- 
pared for reference purposes with 
plasma obtained from four volunteers 
2 months after they developed clinical 
rubella as a result of the intranasal 
administration of 100 TCID50 (tissue 
culture infective dose-50 percent effec- 
tive) of safety-tested RV strain rubella 
virus (10). These volunteers were among 
those participating in studies similar to 
those reported previously (6). Ini- 
tially, the toxicity of the merthiolate 
contained in the lots prepared for clini- 
cal use was considered a potential 
source of difficulty in the tissue-culture 
systems needed for the titrations. How- 
ever, in practice, it became apparent 

source of difficulty in the tissue-culture 
systems needed for the titrations. How- 
ever, in practice, it became apparent 

that the high titers of antibody en- 
countered in the tests with y-globulin 
permitted sufficient dilution of the pre- 
servative so that this material did not 
interfere with the titrations. In addi- 
tion to the Y-globulin specimens, 30 
serums were collected from patients 
with natural or experimental rubella 
and stored at -20?C. 

The RV strain of rubella after five 
passages in tissue culture was used for 
these investigations (6). Standard titra- 
tions were made with rubella virus 
diluted 1 to 3.2 (0.5 log). For box 
titrations, serial twofold dilutions of 
y-globulin or serum were tested with 
0.5 log dilutions of rubella virus in the 
range of 0.5 to 3.0 logs. 

In performing the neutralization tests, 
heat inactivated, diluted y-globulin or 
serum was combined with an equal vol- 
ume of the appropriate dilution of ru- 
bella virus and incubated at room tem- 
perature for 1 hour. Then, 0.2 ml por- 
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Table 1. Rubella-neutralizing antibody titers of 
gamma globulin prepared by seven manufac- 
turers (A, B, C, D, E, F, G). The values in 
parenthesis represent the concentration of the 
gamma globulin preparation used in the test. 
P, plasma; Pc, placenta; C, plasma from rubella 
convalescent patients; CE, experimental rubella 
convalescent patients' plasma. 

Population Neutral 
izing 

Lot Source anti- 
Number Location body 

titer* 

(A) Ethanol extraction, 16.5 percent 
1 P 8,000 Japan 256 
2 P 8,000 Japan 427 
3 P 8,000 Japan 512 
4 P 8,000 Japan 2048 
5 P 8,000 Japan 2048 
6 P 8,000 Japan 2048 

(B) Methanol extraction, 16.5 percent 
1 Pc 13,000 Urban east U.S. 256 
2 Pc 13,000 Urban east U.S. 256 
3 Pc 13,000 Urban east U.S. 341 
4 Pc 13,000 Urban east U.S. 2048 

(C) Methanol extraction, 16.5 percent 
1 Pc 15,000 Midwest and 

west U.S. 256 
2 Pc 38,000 Midwest and 

west U.S. 256 

(D) Salt fractionation, 16.5 percent 
1 P 2,800 East U.S. 512 
2 P 2,800 East U.S. 1024 

(E) Ethanol extraction, 16.5 percent 
1 P 60 Los Angeles 256 
2 P Los Angeles, 

Oklahoma, 
Chicago 12 

(F)Ethanol extraction, 12 percent 
1 C Sweden 512 
2 C Sweden 4096 

(G) DEAE Sephadex column 
t CE 4 East U.S. 4096 

*Reciprocal mean of three determinations by 
serial twofold dilutions of gamma globulin. 
Titers reproducible within twofold variation. 
t Reference gamma globulin. 
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tions of this mixture were inoculated 
into tubes containing primary kidney 
tissue cultures from African green 
monkeys (11). Each tube con- 
tained 1.5 ml of maintenance medium, 
consisting of Eagle's basal medium to 
which was added per milliliter, penicil- 
lin, 100 units; streptomycin, 10 mg; 
amphotericin B, 0.05 U; polymyxin B, 
1 mg; and also glutamine, 0.2 mmoles; 
and 0.2 percent hyperimmune SV-5 
rabbit antiserum (11). These cultures 
were incubated in a stationary position 
for 8 days at 37?C after which time 
the maintenance media was changed. 
No y-globulin or serum was added at 
this time for testing. Twenty-four hours 
later, the cultures were inoculated with 
100 TCID50 of Coxsackie A-9 virus and 
the tubes were again incubated at 37?C. 
After 3 days, the cultures were ob- 
served and the presence of cytopatho- 
genic effect due to the Coxsackie A-9 
virus was interpreted as indicating neu- 
tralization of the interfering effect of 
the rubella virus. 

Several factors were of considerable 
importance in the performance of the 
neutralization tests. One of the fore- 
most was the quantity of rubella virus 
used in the titrations. Box titrations 
of the y-globulin and serum demon- 
strated that a change of dilution of 0.5 
log in the amount of rubella virus used 
in the test resulted in approximately an 
eightfold change in antibody titer 
(Fig. 1). The most satisfactory titers 
were obtained with 0.5 to 1 log of the 
RV strain of rubella virus. With this 
amount of virus, y-globulin and serum 
could be titrated comparatively. When 
greater amounts of rubella virus were 
used, small amounts of antibody could 
not be detected. When smaller amounts 
of virus were used, the titers appeared 
extremely high and variable. The box 
titrations reported in Fig. 1 were con- 
ducted with y-globulin and serum sam- 
ples of high titer. Thus antibody could 
be detected with concentrations of ru- 
bella virus in excess of the amounts in 
1.0 log dilutions. Samples which con- 
tain less antibody, however, required the 
use of lower concentrations of rubella 
virus. Neutralization-index titrations 
did not afford sufficient comparative 
data since small differences in antibody 
titer could not be readily detected. Sev- 
eral parallel titrations of each sample 
of y-globulin and serum with 0.5 log 
dilutions of virus were necessary to in- 
sure inclusion of titrations utilizing 0.5 
to 1 log of rubella virus in the test. 
This was due to the variability of the 
4 OCTOBER 1963 
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Fig. 1. Titers of a lot of y-globulin and a 
sample of human serum with various con- 
centrations of RV strain rubella virus de- 
termined in three different tests (Test 1, 
triangle, dot; test 2, circled triangle and 
circled dot; test 3, solid triangle and dou- 
ble circle dot). 

titer of the virus in successive titra- 
tions even when portions of the same 
virus pool were used. Reference con- 
valescent y-globulin (titer of 4096 with 
0.5 log rubella virus) and reference 
human serum (titer of 128 with 0.5 log 
rubella virus) were included as con- 
trols. The inclusion of these reference 
materials permitted the determination 
of relative titers based on these stand- 
ards when the quantity of rubella virus 
in a titration was not exactly 0.5 log but 
was in the optimal range of 0.5 to 1 
log. Another factor of importance was 
the variation in the number of cells in 
the tissue cultures. Strict control of cell 
concentrations in the tissue culture was 
essential for reliable results. Also, con- 
trol serum tests were performed in each 
case to rule out neutralization of the in- 
dicator virus due to Coxsackie A-9 anti- 
body in the serum. The omission of 

Table 2. Rubella neutralizing antibody in 
young adult males with natural and experi- 
mental infection. 

No. of Neutralizing antibody 
cases titer* 

Natural infectiont 
3 16 
2 32 
1 64 
4 128 

Experimental infectiont 
1 16 
3 32 
1 64 
5 128 

Natural infection (10 to 15 years earlier$) 
3 16 
4 32 
2 64 
1 128 

* Determined with primary kidney tissue cul- 
tures from the African green monkeys, 0.5 to 
1.0 log RV strain rubella virus; serial dilutions 
of serum; and 100 TCID50 Coxsackie A-9 virus 
as indicator system. t Specimens obtained 3 to 
4 weeks after onset of rash. $ Date of 
rubella reported in case history. 

serum after the change of maintenance 
medium, however, resulted in tests in 
which Coxsackie A-9 antibody rarely 
interfered with the determination of 
rubella antibody. With careful atten- 
tion to the aforementioned factors, titra- 
tions of y-globulin and serum were re- 
producible within twofold variation 
(plus or minus one dilution). 

Antibody content of the standard 
lots of commercial y-globulin (Table 1) 
showed an eightfold range in titer 
(256 to 2048). There was no evidence 
that the antibody titers could be cor- 
related with the geographic location of 
the donors (Japan, regions of the 
United States, Sweden), with the meth- 
od of preparation (ethanol and meth- 
anol extraction, salt fractionation), 
with the number of donors (60 to 
38,000), or the tissue source of the 
material (placenta, plasma). Outdated 
plasma as a source of y-globulin (Man- 
ufacturer D, lots 1 and 2) demonstrated 
titers in the same general range as 
those of other lots prepared from com- 
paratively fresh plasma or placental 
sources. The antibody content of the 
Swedish preparation of rubella y-glob- 
ulin from convalescents was higher 
(twofold) than that of any other com- 
mercial lot tested. Since this sample 
was prepared to a concentration of 
only 12 percent y-globulin, it is quite 
possible that the titer was significantly 
higher than any of the other titers re- 
ported. The reference convalescent 

y-globulin prepared by the DEAE 
Sephadex Column method also demon- 
strated a high titer (4096). However, 
because of the special technique used 
in the preparation of this material, it is 
not possible to compare it directly with 
the commercial lots. 

Serum specimens were obtained from 
ten military recruits with natural ru- 
bella disease within 24 hours from the 
onset of rash and 3 weeks afterwards. 
Similar paired serums from acute and 
convalescent phases of the disease were 
collected from ten young adult male 
volunteers who participated in studies 
of experimental rubella similar to those 
previously reported (6). All ten men 
developed clinical rubella. In addition, 
serum specimens were obtained from 
ten individuals who gave a history of 
rubella 10 to 15 years earlier. On the 
basis of the results of these studies 
(Table 2), it would appear that the 
neutralizing antibody titers 3 weeks 
after natural or experimental infection 
are of the same magnitude and are quite 
similar to those detected in patients 
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The figures tell the story about the usefulness of 
High Voltage Engineering's new ICT particle accel- 
erator. Its 8 MeV maximum energy permits nuclear 
structure research in areas still relatively unex- 

plored. This accelerator system offers the same 
clean beam, low energy spread, and conversion 
characteristics associated with Van de Graaff ma- 
chines. 

Used as a neutron source the accelerator can 

provide a wide range of neutron energies. The 

single-stage positive ion mode of operation pro- 
vides intense neutron fluxes using the Be9 (d,n) B10 

reaction, and also permits studies of reactions with 

very small cross-sections. The intense electron 
beam can be used for x-ray production and radia- 
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tion effects studies. 
While the ICT may be used either as a single- or 

multi-stage accelerator, the high current which is 
potentially available in tandem or single-stage op- 
eration is geared to future ion source and target 
developments. Current results of our tandem re- 
search program have shown the feasibility of in- 
tense negative ion sources, and excellent efficiency 
in conversion to positive ions at the mid-terminal. 
The ICT Tandem has all the power needed to capi- 
talize on high current developments. 

We have a new General Catalog in which these 

systems and our entire product line are described, 
Write for a copy. 
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