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breathed ambient air, but a greater fall in
pressure after pulmonary hypertension had
been produced by hypoxia. The fall in pres-
sure was associated with either a constant or
an increased cardiac output. The evidence
suggests that acetylcholine causes vasodilata-
tion in the lungs and that this action is largely
dependent on the pre-existing tone of the pul-
monary vessels.
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The existence of rabies in bats in the
United States was first suspected in 1951
when a woman in Big Spring, Texas died of
rabies 3 weeks after being bitten by a bat.
This experience was reported(1) after the
first demonstration of rabies in bats in the
United States when the virus was demon-
strated in a Florida yellow bat (Dasypterus
floridanus) which had attacked a child(2).
Three months after this incident another case
was reported in Pennsylvania where, without
provocation, a woman was bitten on the arm
by a bat (probably Lasciurus cinereus) from
which the rabies virus was isolated(3,4).
These and other experiences prompted several
groups to initiate studies to assess the impor-
tance of these animals as reservoirs and car-
riers of the infection(5-10). The rabies virus
has now been recovered from bats in widely
scattered areas in the United States (Florida
(2), Pennsylvania(3), Texas(6,7), California
(10), and Montana(11).)

During the course of their studies on rabies
in nonsanguivorous bats in Texas, Burns and
Farinacci(8,12,13) recovered a number of vi-
ral agents in addition to the rabies virus from
the salivary glands of encephalitic bats. Fol-
lowing preliminary tests(13) which suggested
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that these agents were antigenically related
to the St. Louis encephalitis virus, one strain
was referred to us for determination of its
antigenic relationship to the Japanese (JE)-
West Nile (WN)-St. Louis (SLE)-Murray
Valley (MVE) encephalitis group(14-19).
This report is concerned with the relationship
of the bat salivary gland (SG) virus to the
JE-WN-SLE-MVE group as established by
cross complement-fixation tests using hyper-
immune guinea pig sera.

Viruses. The bat salivary gland virus (SG)
designated #1410-19 and in its 5th mouse
brain passage was sent to us by Lt. Col. Ken-
neth F. Burns. The Nakayama strain of JE
virus in the 41st mouse brain passage, a strain
of MVE in the 10th passage, and the WN
virus (J7259) in the 25th passage were ob-
tained from the Viral and Rickettsial Disease
Registry, American Type Culture Collection,
Washington, D.C. The Hubbard strain of
SLE was obtained from Dr. Isaac Rushman.

Antigens and antisera. The antigens and
the antisera'for the complement fixation tests
and the grid type test using these materials
are essentially the same as described by Pond
and his associates(19) and by Hammon and
Espana(20). Antisera against the JE, WN,
SLE and MVE viruses were obtained from
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guinea pigs inoculated intracerebrally with
suspensions of infected hamster brain. In
each instance the virus contained in infected
mouse brain tissue in 10% normal rabbit se-
rum was passed intracerebrally through 3
serial passages in weaned hamsters. The
guinea pigs were given 2 injections, 10 days
apart, each consisting of 0.15 ml of a 10%
suspension of 3rd passage infected hamster
brain tissue. The sera obtained 2 weeks after
the last injection were stored at —40°C.
Each serum was inactivated at 56°C for 30
minutes before it was used in the complement
fixation test. Since the SG virus is not infec-
tive for young hamsters, antiserum against
this agent was prepared as described above.
except 6th mouse brain passage material in
10% normal guinea pig serum in saline was
used for immunizing the guinea pigs. A con-
trol group of guinea pigs each received two
injections of 109% normal mouse brain in
10% guinea pig serum in saline.

In the initial tests it was found that all of
the viruses except SG yielded effective com-
plement-fixing antigens prepared by the tech-
nic of Havens et al.(21) or Casals et al.(22).
Since highly effective antigens with the SG
virus were obtained by the benzene extraction
technic of DeBoer and Cox(23), all comple-
ment fixation tests were carried out with
antigens prepared by this method.

Complement fixation tests. The comple-
ment fixation tests used in these studies are
essentially the same as those described by
Pond et al.(19). Serial 2-fold dilutions of
each antigen were tested against serial 2-fold
dilutions of each of the guinea pig antisera.
In addition to the usual serum and antigen
anti-complementary controls, normal guinea
pig serum in serial dilution was tested against
each dilution of the various antigens. In the
test 2 exact units of complement were used.
Following overnight incubation at 4°C the
indicator system consisting of 3 units of he-
molysin and 3% washed sheep cells was
added. The tests were read after an addi-
tional incubation for 30 minutes at 37°C.
Tubes with 50% or more fixation were con-
sidered positive.

Results. The results of a grid-type com-
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plement fixation test are presented graphic-
ally in Fig. 1 using the method previously
described by Pond et al.(19). The shaded
areas indicate mixtures in which 50% or more
fixation of complement occurred. The results
with the JE, MVE, WN and SLE antigens are
in some respects the same as described by
Pond et al.(19), although the higher titered
SLE antigen used in these tests demonstrated
serological relationships with other members
of the family which were not evident in their
study. For example, it can be seen that the
JE antiserum reacted with its homologous
antigen and to some extent with the SLE an-
tigen, but failed to react with the MVE an-
tigen. Pond ef al.(19), however, found that
JE antiserum reacted with the MVE antigen
but not with the SLE antigen. In the results
described in Fig. 1 it can be seen that the SLE
antigen reacted to some extent with each of
the antisera tested.

The results indicate that the SG agent ap-
pears to be a new member of the JE-WN-
SLE-MVE group of viruses and that it is
more closely related antigenically to WN than
to other members of the group. These data,
together with the fact that the SG antigen
failed to fix complement in the presence of
antisera prepared against a variety of other
neurotropic viruses, confirm the preliminary
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observations of Burns and Farinacci(13).
Additional studies are in progress to establish
whether the serological relationships observed
in the complement fixation test can be more
effectively demonstrated by other immunolo-
gic technics.

Summary. A virus recently isolated from
the salivary glands of Mexican free-tailed
bats (Tadarida mexicana) appears to be a
new member of the JE-WN-SLE-MVE group
of viruses. On the basis of the results of
complement fixation tests it appears that the
salivary gland virus of bats is more closely
related to the West Nile virus than to other
members of the group.
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The report of Keston and Wortis(1) that
frog muscle contracts in response to choline
and that this contraction is inhibited by tri-
ethylcholine was of interest to us in our
studies of compounds structurally similar to
choline. Triethyicholine is only a very weak
inhibitor of choline oxidation by choline dehy-
drogenase(2) and has usually been found to
have choline-like activity (Neurospora crassa
growth(3); lipotropic(4); antihemorrhagic
(5)). In view of this anomalous behavior of
triethylcholine with muscle we have extended

our studies to include the effects of choline
and related compounds on muscle contraction.

In this study segments of rabbit ileum were
used instead of frog muscle. This acetyl-
choline sensitive tissue contracts in response
to choline. We found that the response to
choline was inhibited competitively by tri-
ethylcholine, B-methyltriethylcholine and a-
methyl-a-hydroxymethylcholine. Triethylcho-
line was not, however, an inhibitor of acetyl-
choline. Methyldiethylcholine, triethylhomo-
choline, and a-methyl-a-hydroxymethyltrie-





