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TABLE I.
Rate of Decline of Blood Aleohol Concentration in mg per 100 cc per Hour, With and Without
Convulsion.
First hr First 2 hr
Lo Al o Y
Subj. Control Shock  Change Control Shock  Change
Sch. 27 12 —15 23 18 —d
Rag. 12 22 +10 16 22 —+6
Doa. 20 27 + 7 21 23 +2
Me. 15 19 + 4 13 16 +3
Cro. 18 23 + 5 23 24 +1
Mos. 28 22 — 6 20 18 —2
Mean change + 0.9 -+0.9
Stand. dev. 8.8 3.6

appear in Table I. Fig. 1 is a graphic rep-
resentation of the rate of fall of blood al-
cohol concentration in one patient with and
without convulsion.

Examination of Table I shows that the
average rate of decline of blood alcohol con-
centration was slightly greater after electric
shock than when no convulsion was induced.
However, it also shows that these differences
are very small in comparison with the stand-
ard deviation, and thus are certainly not of
statistical significance. Ziskind,® working
with rabbits, has found a similar lack of ef-

6 Ziskind, E., personal communication, 1947.

fect of shock on rate of fall of blood alcohol
concentration.

For fear that we might be missing some
precipitate drop of short duration occurring
immediately after the convulsion, in several
of the cases a blood sample was secured 15
minutes and 30 minutes after shock. These
revealed no more evidence of acceleration
than did the samples taken at longer inter-
vals.

We conclude that electrically-induced con-
vulsions are not effective in significantly in-
fluencing the rate of alcohol metabolism in
man,
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Antibody Response of Human Beings to Cent.rifuged, Lyophilized
Japanese B Encephalitis Vaccine.*

ALBERT B. SaBIN AND CArL E. Durry.t
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Since 1945, more than 350,000 people!
have been inoculated with Japanese B en-
cephalitis vaccine prepared in the U.S.AZ2
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Since 1942, a number of studies have been
carried out on the antibody response of human
beings to various dosages and preparations,
in an attempt to determine the proper dose
in human beings particularly in relation to
the potency of the vaccine as determined by
assay in mice. Studies carried out without
such reference to the quantitative determina-
tion in mice of the antigenic potency of the
vaccine used for the human beings provide
no useful information for comparative pur-
poses, since vaccines prepared and stored in
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different ways can vary markedly in their
immunogenic properties. In mice the devel-
opment of significant, although occasionally
small, amounts of neutralizing antibodies,
which generally follows vaccination, has been
found by us invariably to be associated with
demonstrable resistance to infection by the
intra-abdominal route. Although vaccination
may give rise to a certain amount of re-
sistance to infection without demonstrable
antibodies, it appeared desirable that the
dosage of vaccine selected for human beings
should be capable of producing neutralizing
antibodies at least in an appreciable propor-
tion, even if not in all, of the inoculated
people.

The first series of tests carried out in
June, 1942 on a group of 6 people associated
with the laboratory gave confusing results,
first, because each one of the sera taken be-
fore vaccination had varying, but definite,
amounts of neutralizing antibody, and sec-
ondly, because the vaccine used was prepared
by a method which was subsequently found
to be unsatisfactory. The formalin in the
centrifuged vaccine was neutralized with
NH,OH one week after preparation, and it
was stored in the frozen state in an insulated
box with solid CO, for 24 days prior to its
use in human beings and rhesus monkeys.
An assay carried out simultaneously in mice
showed a distinct loss in the antigenic
potency of the stored vaccine. The second
series of tests was carried out in August,

1942, with a lyophilized vaccine? which was’

stored in an ordinary refrigerator at 2 to
3°C. The data on this vaccine are given in
Table I. Although the method of assay sub-
sequently developed by one of us (A.B.S.)
as the standard for the National Institute
of Health was not available in 1942, it may
be seen from the data shown in Table I
that the vaccine inoculated into the second
series of human volunteers had a 50% im-
munogenic dose (IDjso) within the range of
the 0.01 cc which was subsequently adopted
as the minimal requirement for an accepta-
ble vaccine, The 12 human volunteers for
this test were selected from among a group
of 29 medical students because their sera
were found to contain no antibodies for the
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Japanese B virus. These students were bled
a second time just before injection of the
vaccine as an additional check on the ab-
sence of antiviral substance in their blood
prior to vaccination. The schedule of injec-
tions and the dosage are indicated in Table
II. Further blood specimens were obtained
1 week, 2 weeks, and 4 weeks after injection
of the first dose of vaccine. The sera were
tested either in the fresh state, or when that
was not practical, they were stored in the
frozen state in an insulated box containing
solid COs..

The data presented in Table II indicate
that the anglecentrifuged, lyophilized vac-
cine, in single or multiple doses of 4 to 6 cc,
was capable of giving rise to antibodies for
the Japanese B encephalitis virus, but not in
all inoculated individuals. The small num-
bers of volunteers in each group do not per-
mit any conclusions regarding the relative
merits of the same amount of vaccine ad-
ministered in single or multiple doses. There
was considerable question as to how to in-
terpret the neutralization indexes in the
range of 16 to 40 which appeared in in-
dividuals whose sera obtained prior to vac-
cination had indexes not greater than 3, and
the tendency was to regard them as indicative
of definite, though small, amounts of anti-
body. Two sera, obtained 4 weeks after vac-
cination, from students “Prit.” and “Ulev.”
in the 3-dose group, which on repeated tests
gave these equivocal intracerebral neutraliza-
tion indexes, were tested in an intra-abdom-
inal neutralization test in 2-week-old mice
with completely negative results. In work
done by one of us (A.B.S.) 3 years later it
was found that in sera of patients with
Japanese B encephalitis, an intracerebral
neutralization index of 20 to 30 may be
equivalent to an intra-abdominal neutraliza-
tion index of 10,000 to 500,000.! It is ap-
parent, therefore, that it may be best to
continue to classify intracerebral neutraliza-
tion indexes over 10 and under 50 as equivo-
cal, and to disregard them in the final evalua-
tion of the serological response to vaccina-
tion. On the basis of this criterion, only one
of the 12 volunteers developed antibodies
within one week, and 4 within 2 weeks; the
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TABLE II.
Neutralizing Antibodies for Japanese B Encephalitis Virus in Medical Students Inoculated
with Angle Centrifuged, Lyophilized Vaccine.

Intracerebral neutralization index

/ R
Before vaceine

-
After vaccine

v Y

Dosage and Bleeding 1 Bleeding 2 1 week 2 weeks 4 weeks

dates Name 8/13/42 8/25/42 9/1/42 9/8/42 9/22/42

4
One dose Bail. 3 3 10 400 80
4 ce Cowg. —2 3 3.2 25 5
8/25/1942 Bast. 1 1 4 1 3
Earl. —2 4 5 8 4
Two doses Scha. —1 3 100 50 80
2 ce each Gill. —2 1 5 8 3
8/25/1942 Schi. 1 3 1 2 2
28 Frie, —2 1 1 —2 4
Three doses  Down 2 3 8 2,500 800
2 ce each Jaco. 4 3 3 2.500 3,200
~ 8/25/1942 Prit. —1 3 16 25 10; 25
T 28 Clev. 1 —2 23 40 40; 25
31

Aliquot portions of the same preparation of virus frozen in separate ampoules were used in

all the tests.

The neutralization indexes were calénlated from the combined LDs, titer of this

virus preparation in control rabbit serum mixtures of many different tests, which was 10-8.2,
All the sera shown in this table were included in 5 tests in which the LDgq titers of the controls
were 10-8.8, 10-7.8, 10-8.5, 10-8.0 and 10-8.0. The prevaccination sera of 8/25/42, and the 1-week
and 2-week postvaceination sera were tested simultaneously. The neutralization indexes not
preceded by a minus sign represent the ratio of the control LDy, titer to that of the serum;
when the titer of the serum was greater than that of the control, the ratio was reversed and the
result recorded as a negative quantity preceded by a minus sign. The values which are not
in boldface or italics are regarded as negative because similar variations which are inherent in
the test can be obtained with the same serum and virus preparation; the values in italies are

regarded as equivocal, and those in boldface as positive.

4 individuals with antibodies at 2 weeks, were
still positive 4 weeks after vaccination.
Summary. Neutralizing antibodies for
Japanese B encephalitis virus appeared in sig-
nificant titers in 4 of 12 students inoculated
with 4 to 6 cc of formalin-inactivated, angle-
centrifuged, lyophilized mouse brain vaccine.
Equivocal titers developed after vaccination
in 3 additional members of this group, but

intra-abdominal neutralization tests in very
young mice gave negative results with these
sera. The antibodies which appeared in sig-
nificant titers persisted for at least 4 weeks.
These data suggested that 4 cc of a vaccine,
possessing a 50% immunogenic dose in mice
of about 0.0l cc, was probably in the range
of minimal dosage that would be required
for human beings.



