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cellular virus was demonstrated. \\*e did not. 
however, observe nuclear alteration at thfb 
time new virus was detectable within the cells. 
as reported with polio virus (3 ) (. Maturc in- 
clusion- bodies have been demonstrated con- 
comitantly with release of extracellular virus 
in growth studies of canine hepatitis virus 

Unpublished results in our laboratory show 
that the F\'R virus is antiqenically unrelated 
to the kidney cell degenerating virus (KCD ) 
( 6 ) ,  which also was obtained from a cat. In 
addition to antigenic differences, these 2 vi- 
ruses can be differentiated on the basis of 
their respective growth pattern and cyto- 
pathic changes in cultures of feline renal cells. 
FYR virus multiplied at a slower rate than 
the KCD virus, which, when an inoculum of 
1,000 TCID,,, doses was used, reached its 
peak titre by the 21st hour. The main cyto- 
pathic differences between F\'R virus and 
KCL) were the presence of intranuclear inclu- 
sions and the longer time required for cyto- 

(475) 

1)athic change to appear in infected cultures 
with the FVR virus. 

The  growth pattern of feline 
\+-a1 rhinotracheitis virus in cultures of feline 
renal cells was investigated. Following an  
initial periold of 18 to 24 hours during which 
little or no virus could be detected; virus con- 
centration increased steadily until a maximum 
titre of 10 i.T, was reached between the 3rd 
and 4th days. Intranuclear inclusion bodies 
were demonstrated in infected cells at  the 
time of release of new extracellular virus. 
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Studies on Tetracycline-resistant Escherichia coli Strains and a Growth- 
requirement for l-Histidine. (26043) 
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In contrast to its tetracycline-sensitive par- 
ent, i t  was f cmd  that a laborator~-developed. 
tetracycline-resistant I?. coli strain would not 
grow in V7itkin 11-9 synthetic medium ( 1 ) . 
Additional studies indicated that the tetra- 
cycline-resistant strain had a specific growth 
requirement for 1-histidine. Attempts were 
made to determine whether or not a meta- 
bolic relationship existed between histidine 
and tetracycline resistance in clinically-iso- 
lated, tetracycline-resistant Ii. roli strains. 

The parent E .  
roli has been maintained a number of years 
in this laboratory by regular transfer in brain 
heart infusion agar. The tetracycline-resis- 
tant strain was selncted by a serial transfer 
procedure in brain heart infusion broth( 2 ) . 
I n  the current studies, the parent E. caZi was 
maintained on M-9 synthetic agar medium. 

Methods and disrussiorz. 

Surface growth was washed off, sedimented by 
centrifugation, and washed 3 times with 10 
mi aliquo ts of saline. The  tetracycline-resis- 
tant strain was maintained oa brain heart in- 
fusion agar. Such cells were washed as abiove 
with 3 separate aliyuots of 10 ml sterile sa- 
line. 

Growth was determined as percent of inci- 
dent light transmitted in the Evelyn phota- 
electric colorimeter. This approximated 50% 
transmittance (660 mu filter) for the parent 
E.  G O Z ~  in M-9 medium after 18 hours incuba- 
tion a t  37°C. In  contrast, the labmatotry- 
developed, tetracycline-resis tan t E. coli failed 
to  show any indications of growth in this me- 
dium even after 48 hours incubation a t  37°C. 

In  an  effort to supply a necessary growth 
factor, a variety of amino acids, vitamins, in- 
dde,  and purine bases (a t  10 pglml) in 
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TABLE I. EfYect of Adjuvants oii Growth of  
Escherichiu coli (Tetracycline-Resistant) in Witkiil 

11-9 Medium. 

Growtl1 of E. 
coli, as 70 

C‘oiqositioii light traas- 
Aclj uvaiit groupi of group niittance, 70 

54 

* 10 pug/rnl of each compoimit adjuvnnt. 

groups oif 4 or 5, were added to the M-9 me- 
dium. These data are presented in Table I. 
Only the grolup composed of l-leucine, dl- 
threonine, I-isoleucine, 1-histidine, and I-me- 
thionine permitted growth, which was 54% 
light transmittance after 18 hours a t  3 7 “C. 
The 3 remaining groups of adjuvants failed 
to1 permit growth even after 48 hours incuba- 
tion. Of the individual amino acids in Group 
1, l-histidine was the only one which‘-per- 
mitted growth to 50-60% light transmittance 
within 18 hours. It appeared obvious, there- 
fore, that this tetracycline-resistant strain of 
E. coli selected by a laboratory-procedure was 
a- histidine-requiring auxotroph. Such auxo- 
trophic mutants of E.  coli are noit uncommon 

A number of diverse compounds have been 
shown to play a role in synthesis and/or 
degradation of histidine in microorganisms 
(4,s). A number of these, i.e., urocanic acid, 

( 3 )  

imidazde, 5-imidazole analogs, l-histidinol, 
and 1-histidinal a t  concentrations of 1, 10, 
and 100 pg/ml could not replace the specfic 
and definite requirement for 1-histidine in the 
tetracycline-resistant E. coli (Table 11). 

It was of interest to: determine whether or 
not 1-histidine and several of the compounds 
mentioned above would antagonize the ac- 
tivity of tetracycline against the parent and 
the tetracycline-resistant E. coli strains. 
None of the compounds had any demonstrable 
effect on tetracycline activity against the par- 
ent E. coli (Table 111). Although this strain 
is resistant to1 100 or >lo0 p.g/ml of tetra- 
cycline when tested in natural medium (brain 
heart infusion bruth), NIIC (minimum inhibi- 
tory concentraton) is less when tested in syn- 
thetic medium, i.e., 12.5-2 5 pg,/ml. 

To determine the relative occurrence of the 
requirement for 1-histidine among other 
strains of E. coli resistant to tetracycline, a 
number were obtained from clinical sources in 
two widely-separated parts of the United 
States. All were found to have minimum in- 
hibitory concentrations of 1010-> 100 pg,/ml 
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TABLE 111. Failure of Atljuvililts to  Alter Jliiiiniuin Inhibitory Coiiceritratiori of Tetracycline 
against  E. cqlt Btrains i n  M-9 Medium. 

MIC of 
01.p iiisin 51 tJtli I i 111 pug/inl of adjuvant tetracycline 

1.56 
I-IIistidine, 10  1.56 

12.5 
tTi.ov;iijir i tvi(1,  I00 12.5 

10 12.5 
1 32.5 

J1istitlinol7 100 13.3 
Histidiii:il, 100 12.5 
I-Histidine, 300 1 2  5 

200 13.5 
-100 13.5 

Iiiiidazolr, 100 13.5 

for tetracycline as determined by the 2-fold 
serial dilution technic in brain heart infusion 
broth. ,411 the 20 strains received were able 
to grow in the synthetic medium approxi- 
mately as well as the parent laboratory strain. 
Therefore, none of these tetracjdine-resistant 
strains, which were developed naturally iii 
z~ivo, had a requirement for 1-histidine. 

Sziiiziizai~j~. 1. A tetracycline-resistant E .  
coli, which had been selected by a laborator! 
technic, was found to have a specific require- 
ment for l-histidine. 2 .  Urocanic acid. imi- 
dazole and 5 analogs, 1-histidinol, and l-histi- 
dinal were unable t o  substitute for 1-histidine. 
nor were they able to antagonize the activity 
of tetracycline against the parent E.  c-oli (tet-  

racycline-sensitive) in synthetic medium. 3 .  
Twenty E.  coli strains, all tetracycline-resis- 
tant and isolated from clinical sources were 
obtained. None had the specific requirement 
for l-histidine. 
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On the Mechanism of Decrease of Aldosterone Secretion in the Dog. (26014) 
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Previous experiments ( 1 ) have suggested 
that the integrity of the vagus nerves is neces- 
sary for the decrease in secretion of aldos- 
terone following release of constriction of the 
thoracic inferior vena cava, but not for the 
increase in secretion of aldosterone following 
caval co'nstriction. Further, vagotomy alone 
has no effect on aldosterone secretion in the 
otherwise intact animal. This suggests that 
the vagal pathway is strictly an inhibitory 

one, and that release of this inhibition does 
not result in increased secretion of aldoster- 
one. Other experiments ( 2,3)  have indicated 
that stretch of the right atrium results in di- 
minished secretion of aldosterone. These ex- 
periments suggest a possible mechanism for 
activation of the vagal pathway. 

However, several questions concerning the 
function o1f the vagus nerve in control of se- 
cret ion of aldmterone have remained unan- 


