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tisera is calculated to extend from 0.80 to 
1.41. Since p-globulin in normal serum is 
found to be only 0.77, which is outside the 
fiducial limits. it  may be inferred that the all- 
parent increase in P-globulins. although 
slight. is statistically significant. 

The 5% fiducial limits for -,-globulin com- 
ponent are 0.59 and 1.38. Since -,-globulin i n  
the normal serum is well below the lower limit 
it  is clear that the increase in -,-globulin is sic- 
nificant. 

,htitoxin titers are not correlated with -/- 

globulin content. This tends to confirm the 
impression that the alterations in serum com- 
position result from a non-specific response to 
the stimulus of Freund’s adjuvant. 

Sumiizaiy.  1 ) Guinea pigs injected with 
diphtheria toxoid and Freund’s complete ad- 
juvant developed an ti bodies which neutralized 
the toxin in guinea-pig skin tests and formed 

visible precipitates in flocculation tests. Pre- 
cipitation of the antigen-antibody complex was 
inhibited in antigen excess only, indicating 
that the guinea-pig antitoxin resemb!ed that 
produced in the rabbit rather than the horse. 
2 )  The y-globulin content of pooled antisera. 
as determined by zone electrophoresis on pa- 
per strips, was significantly higher than that 
of normal guinea-pig serum. 
~~ 
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Fresh serum from normal guinea pigs is an 
excellent source of complement. It was of 
interest to determine whether serum of germ- 
free guinea pigs also contained complement, 
and to compare its hemolytic activity with 
that of serum from conventional animals. Such 
studies could reveal whether contact with bac- 
teria and parasites that normally contaminate 
the conventional animal is an important fac- 
tor in determining serum complement level. 
As far as known, data on complement activity 
in germfree animals are limited to the follow- 
ing recent observations: Sera from 3 germfree 
rats each contained “ 50 units/ml” whereas 
sera from 3 conventional animals contained 
“65-80 units/ml”( 1 ) .  -A pool of sera from 6 
germfree guinea pigs showed the same hemo- 
lytic complement activity as a pool from con- 
ventional animals of same age and strain(2 ) .  

il4atwiuls and .uncthods. Germfree guinea 

pigs were obtained by Caesarean section of 
conventional pregnant animals from the NIH 
colony, and were maintained in Reyniers 
Germfree System units according to proce- 
dures and sterility checks described previously 
(3.4).  Periodically, samples of fresh feces, 
food. bedding, etc., were examined micro- 
scopically and inoculated into various media. 
Failure to demonstrate presence of viable or- 
ganisms constituted the basis for calling the 
animals “germfree.” The  diet consisted es- 
sentially of autoclaved mixture of oatmeal, 
ccmmercial guinea pig pellets, kale, and car- 
rots, to which vitamins were added(5). Each 
unit contained litters from 3 females, usually 
9-10 guinea pigs. At 1, 2 ,  and 3 weeks of age, 
3 germfree ( G F )  guinea pigs, one from each 
litter, were removed, anesthetized immedi- 
ately. and bled from the heart. Serum was 
separated from the clot by centrifugation and 
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stored a t  -70°C to minimize any possible loss 
of complement activity ( 6 ) .  Two groups of 
conventional animals obtained from same col- 
ony a t  age 2-4 days, were used as controls and 
maintained in animal room. One group (CV) , 
was fed usual nonsterile stock diet of kale, 
carrots, and commercial guinea pig pellets. As 
a control for diet. the other group (CVD) was 
maintained on the same autoclaved ration 
qiven the germfree animals. Aside from con- 
taining living micro-organisms, controls also 
differed from germfree animals in that they 
were delivered normally and had suckled for 
a short period before being weaned. How- 
ever, these variables have been difficult to 
control because it has not been possible to 
keep Caesarean-born, non-suckled guinea 
pigs alive for appreciable periods with any 
consistency outside the germfree system. Sera 
from 81 animals (9  each of GF, CV and C\TD, 
a t  1 ,  2 ,  and 3 weeks of age) were collected 
over 3 months and tested simultaneously for 
complement activity, one month after last 
specimen was collected. Later, a second se- 
ries, consisting of sera from 2 7  animals ap- 
proximately 3 months old, was also examined 
to compare complement activity in more ma- 
ture germfree and conventional animals. A 
modification of a technic( 7 )  for determining 
50% hemolytic complement activity, or K 
value, was used. This modification embodied 
use of spectrophotometer and increased the 
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accuracy of determining the 50% hemolytic 
unit of complement. 

Results. The data shown in Table I were 
examined by an  analysis of variance. It is 
obvious that there was no difference in hemo- 
lytic complement activity among 12-week-old 
animals. 'It is quite apparent that presence 
or absence of living micro-organisms is not a 
factor in determining complement levels. 

Among younger animals. differences oc- 
curred between some groups. However, data 
were inconsistent in this regard. For ex- 
ample, average values of all 3 groups of 1- 
week-old animals differed significantly from 
each other (P<.Ol). Yet sera from the 3 
groups of 2-week-old animals showed essen- 
tially the same activity. With the 3-week-old 
animals there were. again, significant differ- 
ences among the groups (P<.O5). It is dif- 
ficult to interpret this variation, particularly 
since all sera of younger animals were tested 
a t  the same time with a single lot of reagents. 
However, the presence of living micro-organ- 
isms did not appear to affect complement lev- 
els. In fact, differences were usually larger 
between conventional animals on the 2 types 
of diet than between germfree and conven- 
tional animals. 

All 1-week-old animals showed weaker com- 
plement activity than 3 adult animals tested 
concurrently. The latter, used as controls for 
test procedure and not shown in the Table. 
had K values ranging from 0.76 to 0.79, 
whereas values obtained with the youngest 
animals ranged from 1.07 to more than 2.20. 
Some complement levels were so low that K 
values had to be determined by extrapolation. 
This tended to reduce the accuracy of higher 
values and may have been a factor contribu- 
ting to the variation encountered with 
younger animals. As a group, sera from 1- 
week-old animals had complement activity 
averaging only % to ?< of 12-week-old ani- 
mals. We have not seen any published refer- 
ence to this interesting age effect. 

Summary. Hemolytic complement levels of 
more than 100 1-, 2-, 3-, and 12-week-old 
germfree and conventional guinea pigs were 
compared. There was no consistent signifi- 
cant difference between complement levels of 
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germfree and conventional animals, especially 
among older animals. All groups of 12-week- 
old animals had serum complement levels 2 
to 3 times those of l-week-old animals. 
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Mumps virus agglutinates red cells (rbc ) 
of several animal species. However, it  has 
been reported that the rbc of some species 
(1,2,3,4) are not agglutinable by mumps 
virus. Special attention has been paid to the 
inability of some mumps strains to agglutinate 
human rbc( 5 .6 -7 ) .  According to Sohier rf ul.  
( 7 ) .  9 mumps virus strains fell into 2 g r o u p  
as regards their hemagglutination (HA)  he- 
havior. The first group (Enders type), in- 
cluding 3 of the strains, agglutinated equally 
well fowl and human erythrocytes, the second 
group of 6 strains (Habel type) agglutinated 
human rbc only feebly or not a t  all. Sensi- 
tivity of mumps virus to H.4 inhibitors ])re?- 
ent in tissues and fluids of chick embryos is 
l~nown(8,9). The role of these inhibitors in 
determining ability of some strains of mun3ps 
virus to agglutinate human rbc is the object 
of this study. I t  will he shown that all the 
studied virus strains (also Habel t>-pes) az- 
glutinated human erythrocytes almost as well 
as fowl cells after elimination of inhihitors 
from the virus fluids. 

&luterials and methods. The foliow-inz 
strains of mumps virus were eniploq'ed in thi, 
study: number of passages undergone in thi\ 
laboratory in the allantoic (all.) or amniotic 
(amn.) cavities of the endqronate egg are 
given in parentheses: Enders strain (68-14~1 
all.), Habel strain (1-12 amn., 1-82 all.) ob- 
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tained from Dr. V. J. Cabasso(b), KS strain 
(1-8 amn., 1-32 all.) isolated in this labora- 
tory ( l o ) ,  Chopin strain ( 1-4 amn.) supplied 
by Dr.  R. Sohier ( 7 ) .  For HA tests blood was 
taken only from fowls whose rbc were found 
to give uniformly high titers with mumps 
virus. Human erythrocytes were always taken 
from the same person of 0 blood group. Red 
cells washed 3 times were stored as a 10% 
suspension and used a t  a concentration of 
03% in the assay procedure. Titrations were 
carried out a t  room temperature (18-20°C) 
on plastic plates by the pattern method(l1) 
and read after 2 hours. Amniotic and allan- 
toic fluids containing virus were treated by 
various procedures to free them of inhibitor 
activity. Some were dialyzed €or 24 hours 
against phosphate buffered saline (pH 7.4) 
a t  3 c'; others were diluted 5-fold and soni- 
cated for 30 minutes a t  ice temperature (20 
K(*. 3ISE Mullard) while some were merely 
incubated 2 days at 35°C. Enzymatic treat- 
ment was efiected by incubating a t  37°C for 
18 hours a mixture of 2 parts of cholera fil- 
trate (Philips-Roxane) and one part of fluid 
containing virus. In all I-IA titrations of the 
virus preparations treated with cholera fil- 
trate, sodium citrate was added to the re- 
agents to give a final concentration of one per 
cent. T o  remove inhibitors by differential 
centrifugation, one ml of virus fluid and 9 ml 
of buffered saline were combined and centri- 


