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longer adsorbs on the skin. On the other
hand, the intrinsic characteristics of the skin
could remain constant but with increased an-
tibody production accompanying growth, the
skin may become preempted with antibodies
(13), thus rendering the skin nonreactive
with passive antibody.

Summary. Passive cutaneous anaphylactic-
like (PCA-like) reaction could be elicted in
the skin of newly hatched and young chick-
ens with chicken antiserum. The reaction oc-
curred within 20 min following antigen injec-
tion, reacted specifically with the antiserum,
and the reaction could be prevented with
antihistamine. The present findings indicate
that differential susceptibilities to anaphylac-
tic reaction exists depending on the develop-
mental stage of the chicken.
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Neutralization of Mycobacteriophages by Sera of Patients
with and without Sarcoidosis* (33401)

B. U. BowMAN? (Introduced by Henry G. Cramblett)

Okio State University College of Medicine, Department of Medical Microbiology,
Columbus, Ohio 43210

Mankiewicz (1, 2) reported that sera of
patients without sarcoidosis and who har-
bored intestinal mycobacteriophages pos-
sessed phage neutralization activity against
the carried phage or against mycobacterio-
phage D.W. In contrast, sera of patients with
active sarcoid did not possess an appreciable
amount of serum antibodies to their own in-
testinal mycobacteriophage or to phage D.W.
Mankiewicz’ inability to demonstrate anti-
phage antibodies in sera of patients with sar-
coidosis was supported by the work of Bon-
icke (3), however, his report failed to name
the test phage.

* Supported by a grant from the American
Trudeau Society-—National Tuberculosis Association.
1 NTH Career Development Awardee.

Since the antigenicity of mycobacterio-
phages R1, D29, and Leo has recently been
characterized (4), it was reasoned that ap-
plying the same standard bacteriophage neu-
tralization techniques to sera of patients
would greatly increase the possibility: of
demonstrating the presence of neutralizing
antibody. Therefore, the present study was
undertaken to determine if the sera of pa-
tients, both with and without sarcoidosis,
contain antibodies to mycobacteriophages
D29, Leo, or R1.

Methods. Sera. Sera were obtained from six
patients with active sarcoidosis hospitalized
in the Ohio State University Hospital. Sixty-
four additional sera came from patients with
biopsy-proven sarcoidosis hospitalized at the
Eastern North Carolina Sanatorium, Wilson,
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North Carolina.? Sera from 81 patients none
of whom had sarcoidosis were obtained at the
Ohio State University Hospital outpatient
clinic. No attempt was made to determine or
compare the tuberculin hypersensitivity
status of any of the patients. All sera were
stored in stoppered tubes at —20° until the
day of testing. Each was thawed slowly and
tested at the appropriate dilution.

Mycobacteriophages and assay bacteria.
Mycobacteriophages D29, R1, and Leo were
the same as described previously (4). Myco-
bacterium smegmatis ATCC no. 607 was used
as the assay bacterium.

Neutralization. Stock phage was diluted in
broth to approximately 5 X 10%® plaque-
formers/ml and unheated serum was diluted
1:50 in broth. Then 0.9 ml of the diluted
serum was preincubated at 37° and 0.1 ml of
the diluted phage was mixed with the pre-
warmed serum. After 30-min incubation, the
concentration of surviving phage in the neu-
tralization mixture was determined: a sample
was removed, diluted 1:50 or more to stop
neutralization, diluted further if necessary;
and a sample from the last dilution of the
mixture was plated in duplicate or quadrupli-
cate. Each plate wusually had 200-250
plaques. The phage control consisted of 0.1
ml of the diluted phage (described above)
mixed with 0.9 ml of prewarmed broth at
37°. Two samples were removed immediately.
Each sample was diluted separately and
plated in quadruplicate. This process was re-
peated at the end of the experiment and the
mean plaque count from the 16 plates (ap-
proximately 4000 total plaques) was used to
calculate the initial phage concentration. The
activity of each serum is expressed in terms
of its K value (4). The K value is a quanti-
tative characteristic of a serum. The mathe-
matical expression for the reaction is

K =2.3 D/t X logPo/P
in which p represents the final dilution of
serum used, Po/P the reciprocal of the sur-

2The sera were a gift from Dr. Ralph A. Vogel,
Veterans Administration Hospital, Atlanta, Georgia.
The patients were originally studied by Dr. Frances
E. Noblin; subsequently, their sera have been
_studied by others interested in the immunologic
aspects of sarcoidosis.
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Fic. 1. Distribution of the frequencies of K values
against mycobacteriophage D29 of 70 sera from
patients with sarcoidosis and of 81 sera from pa-
tients without sarcoidosis.

viving phage fraction at the time #. Sera with
K values greater than 0.002 were judged to
have evidence of some neutralizing activity
(5). Sera with K values less than 0.002
were judged to have neutralizing activity or
antibody.

Results, Figure 1 presents the percentage
distribution of K values, over a five decade
span, of the patients’ sera against mycobacte-
riophage D29. Of all the sarcoid sera, 8.6%
had K values less than 0.002, indicating
absence of neutralizing antibodies; however,
the remaining 91.49% possessed neutralizing

-activity with K values greater than 0.002.

Of the nonsarcoid sera, 14.8% lacked detec-
table neutralizing antibody, whereas 85.2%
had neutralizing activity. Approximately
50% of both the sarcoid and the nonsarcoid
sera were found to have K values within the
0.1-1.0 decade. A difference was found be-
tween sarcoid and nonsarcoid sera with re-
spect to the percentage of each bhaving K
values greater than 1.0. As shown in Fig. 1 the
former was 22% and the latter 2%.

Figure 2 presents the percentage distribu-
tion of K values, over a five decade span, of
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FiG. 2. Distribution of the frequencies of K values
against mycobacteriophage Leo of 70 sera from
patients without sarcoidosis.

the patients’ sera against mycobacteriophage
"Leo. Most of the sarcoid sera (92.9%) had
neutralizing activity against phage Leo, while
86.5% of the nonsarcoid sera had antibodies
to phage Leo. As shown the percentages of
the sarcoid and of the nonsarcoid sera were
about the same within each decade of K
values except for the 1.0-10 decade. In this
decade there was a larger percentage of the
sarcoid than of the nonsarcoid sera (20 vs
2%). None of the nonsarcoid sera were found
to have K values greater than 10, whereas
1.4% of the sarcoid did.

Figure 3 depicts the percentage distribu-
tion of K values, over a five decade span, of
the patients’ sera against mycobacteriophage
R1. All of the nonsarcoid sera and essentially
all of the sarcoid sera (98.5%) had neutral-
izing activity against phage R1. However, the
percentages of the sarcoid and of the nonsar-
coid sera within the 0.01-0.1, 0.1-1.0, and
1.0-10 decades of K values were different. In
particular, the results showed that 97.5% of
nonsarcoid sera had neutralizing activity
against phage R1 with K values ranging be-
tween 1.0 to 10, whereas in the sarcoid group
only 25.8% possessed similar K values. On
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the other hand, a large number (53.0%) of
the sarcoid sera were found to have K values
between 0.1 and 1.0 while none of the non-
sarcoid sera had K values in this decade.
Discussion. Since these resuls are quantita-
tive and those of Mankiewicz (1, 2) or Bon-
icke (3) are qualitative, direct comparisons
cannot be made. Mankiewicz’ reported re-
sults (1, 2) were minimal in that no data
were given on the number of sera of patients
with sarcoidosis tested for phage neutraliza-
tion. Also, her report (1) did not clearly
indicate which mycobacteriophages were used
nor did it give the extents of neutralization
of the phages tested. Bonicke’s results were
even less clear as to what had been tested;
however, his conclusion was in agreement
with Mankiewicz with respect to the absence
of neutralizing activity in sera of patients
with sarcoidosis. The difference between these
results and those of Mankiewicz (1, 2) and
Bonicke (3) may be accounted for by one or
more of the following possibilities. (a) Differ-
ent mycobacteriophages were probably used
to measure neutralization. (b) Mankiewicz’
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Fic. 3. Distribution of the fequencies of K values
against mycobacteriophage R1 of 70 sera from pa-
tients with sarcoidosis and . of 81 sera from patients
without sarcoidosis.
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and Bonicke’s sampling of sera from a popu-
lation of patients with and without sarcoido-
sis may have been too small to represent
adequately the two groups. (c) Different
techniques were used to measure neutraliza-
tion. It would appear that the standard neu-
tralization technique used in the present in-
vestigation may be more sensitive than that
of Mankiewicz or Bonicke because of its
quantitative aspects and therefore identifies
more sera with neutralizing activity. The
method used by the latter was not quantita-
tive. Eloquent descripitions of quantitative
methods for neutralization have been de-
scribed and that of Adams (6) for the Esck-
erichia coli-T phage is classic. Bowman (7)
showed that the same technique could be
applied to mycobacterial phage-antiphage
system.

The present experiments indicate that my-
cobacteriophage R1 would be the best myco-
bacteriophage for comparing antibodies titers
to mycobacteriophages, particularly in the
nonsarcoid sera group (see Fig. 3), since al-
most 100% of these sera had antibodies to
this phage at K values in the 1.0-10 decade.
These findings could be related to the fact
that M. butyricum, which is naturally ly-
sogenic with this phage (8), may be ubiqui-
tously distributed in nature. However, this
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reason does not explain the failure of patients
with sarcoidosis to produce R1 antibodies as
extensively with K values in the 1.0-10 de-
cade.

Summary. Of 70 sera from different pa-
tients with sarcoidosis serum neutralization
activity could be demonstrated in 91-98%
against mycobacteriophages D29, Leo, or R1.
Of 81 sera from nonsarcoid patients, neu-
tralizing activity was demonstrated in
83-85% against phages D29 and Leo, and in
100% against phages R1. In test using phage
R1, the magnitude of the K values of sera of
patients not having sarcoidosis was much
larger than those of patients with sarcoidosis.
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Influence of Induction of Hepatic Microsomal Enzymes by
Phenobarbital on Toxicity of Organic Phosphate Insecticides* (33402)

KENNETH P. DUBoI1s AND FLORENCE K. KINOSHITA
Toxicity Laboratory, University of Chicago, Chicago, Illinois 60637

The possibility that the toxicityl of pesti-
cides and other environmental chemicals may
be increased by prior exposure to drugs ca-
pable of inducing synthesis of hepatic micro-
somal drug-metabolizing enzymes is a prob-
lem of considerable concern. Since the
presence in harvested crops of small quantit-
ies of the pesticides used in agriculture is

* This study was supported by USPHS Grant No.
ES-00109.

frequently unavoidable, information is need-
ed on the extent to which enzyme induction
alters the toxicity of important pesticides.
Most of the cholinergic organic phosphates
that are commonly used as insecticides are
phosphorothioates which must undergo oxida-
tive desulfuration to become anticholines-
terase agents. This activation reaction is ca-
talyzed by a microsomal oxidase and drug-
induced increases in its activity accelerate



