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group there were lesions in 5 of 8 rats and in 
4 instances these were bilateral. Invasion of 
b l d  vessels by neoplastic cells, as described 
by Gillman et d ( 9 )  in spontaneous pheo- 
chromocytomas of the rat, was not observed. 

Discussion. Analysis of the results af 
chronic administration of pituitary growth 
hormone to adult male rats indicates that 
growth response was similar to, but less strik- 
ing than, that of females so treated. Growth 
response of the older of the 2 age groups 
tested (14 months old at onset) was inferior 
to that of the younger group (6  months old at  
o n w ) ,  particularly in the later part of the ex- 
periment. This may have been due to a num- 
ber of factors, such as aging, debility due to 
neoplasms, and recurrent infections. In the 
earlier studies on females injected with growth 
hormone, pheochromocytomas frequently oc- 
curred. There was no evidence of a pro- 
longed hypertension in those animals, as 
judged by weight of the heart and histology 
of the arterioles. In the present study no sig- 
nificant elevations of blood pressure we= ob- 
served in experimental rats subsequently 
shown to have pheochromocytomas. How- 
ever, the possibility of transient episodes of 
hypertension cannot be excluded. 

Summary. The long term administration 
of pituitary growth hormone to adult male 
ralts of the Long-Evans strain resulted in pro- 
gressive growth in lbody weight and length. 
Many neoplasms developed in the rats during 
this prolonged period, but the incidence in 
treated rats was not significantly different 
from that in controls, with the exception of 
tumors of the adrenal medulla. Pheochromo- 
cytomas occurred in 9 of 16 growth hormone 
injected rats and in none of the controls. 
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Short periods of induced hypoxia character- 
istically prod’uce a moderate increase in the 
pressure in the pulmonary artery in nor- 
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ma1 man( 1).  In general, the rise in 
pressure is greater than might be expected to 
be due to the increase in cardiac output which 
occurs. Moreover, the possibility that the 
augmented pressure results f rom generalized 
systemic vasoconstriction seems unlikely, since 
the pulmonary wedge pressure does not 
change( 2,3) the brachial artery pressure re- 
mains constant, and the “central blood vol- 
ume” shows no consistent alteration (3 ,4) .  
From these data it may be inferred that the 
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rise in pulnionary artery pressure is probably 
produced b!- active constriction of the vessels 
of the lungs. 

Previous experiments ( 5.6) have led us to 
believe that acetylcholine has a vasodilating 
action in the human pul'monary circulation. 
In diseased states there is evidence that this 
action is t o  smie extent dependent on the pre- 
esistin,y tone in  the vessels of the l u n g (  5 . 7 ) .  
The effect oi acetylcholine might. therefore. 
be expected to be more evident when the tone 
in these vessels has been increased by hyposia. 

The present study was undertaken to in- 
vestigate the effect of acetylcholine on normal 
pulmonary circulation, and to determine 
whether the effect was modified by the pres- 
ence of h!-poxia. The purpose of this note is 
to report the results obtained in studies per- 
formed on 6 normal subjects. 

3lefhod.v. The procedure combined cathe- 
terization of the pulmonary artery and cannu- 
lation oi the brachial artery. Each subject 
breathed through a mouthpiece for 2 periods 
of 20 minutes separated by a rest of 15 min- 
utes. During one period, the subject 
breathed ambient air and. during the other, a 
mixture oi 127L oxygen in nitrogen. Between 
the 11th and 15th minute of each period, 
acetylcholine was infused through the cathe- 
ter into the main pulmonary artery at a rate 
of 0.5 n ~ g  min. Measurements of the pres- 
sure in the pulmonary and brachial arteries 
and of the cardiac output were made before 
and during the infusion of acetylcholine. 

M'hile the subject breathed ambient air. 
the cardiac output was estimated by the Fick 
principle. I'nder hypoxia. the Stewart-Ham- 
ilton dye-dilution technic was considered 
preferable since insufficient time was allowed 
for the establishment of the "steady state" 
required for the applicati.on of the direct Fick 
method. The dye output was obtained by 
injecting Evans blue dye into the main pul- 
monary artery while inscribing a dilution 
curve firom the brachial artery by means of a 
Colson densitometer. 

Results. Six satisfactory studies have been 
completed with similar results in each. The 
dnta from one of these are illustrated in 
Fig. 1. When the subjects breathed am- 
bient air. acetylcholine caused a slight fall in 

the pulmonary arterial pressure. This re- 
sponse was much more evidmt after hypoxia 
had raised the pressure in the pulmonary ar- 
tery. The reduction in pressure during the 
infusion of the drug occurred despite the fact 
that the cardiac output had either remained 
constant or had slightly increased. The in- 
fusion caused no alteration in the heart rate, 
the brachial arterial pressure, the arterial oxy- 
gen saturation, or the ventilation. In 2 sub- 
jects, pulmonary wedge pressures were re- 
corded and found not to change during the 
infusion of acetylcholine. Thus, since the 
pressure in the pulmonary artery had fallen, 
the gradient of pressure was decreased. 

In these studies, the cardiac 
output remained unchanged or increased dur- 
ing the infusion of acetylcholine; it never de- 
creased. Moreover, the constancy of the 
wedge pressure measured in 2 cases suggests 
that the left atrial pressure was unaffected by 
the drug. Therefore, it is believed that the 
fall in pulmonary arterial pressure resulted 
from an active dilatation of the pulmonary 
vessels. The augmented effect observed dur- 
ing hypoxia suggests that the action of the 
drug is dependent on the pre-existing tone of 
the pulmonary vessels. 

Swmmary. Acetylcholine infused into the 
main pulmonary artery caused a slight fall in 
pulmonary arterial pressure when the subject 

Discussion. 
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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 acet ylchuline 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 
f l~ridanus)  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 a m  
by a bat (probably LQSC~WUS 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 af 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 
( l o ) ,  and Montana( l l ) . )  

During the course of their studies on rabies 
in nonsanguivorous bats in Texas, Bums and 
Farinacci, ( 8,12,13 ) recovered a number of v.i- 
ral agents in addition to the rabies virus from 
the d i v a r y  glands of encephalitic bats. Fol- 
lowing preliminary ltests ( 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 (57259) in the 25th passage were ob- 
tained from the Viral and Rickettsia1 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 essentiall’ the m e  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 




