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tion of lytic principle to the microorganisms. Various strains of 
human pathogenic streptococci chosen for this experiment were 
sulmilturecl every 24 hours in broth containing 1 :10 dilution of 
lytic principle. -4fter several such passages the cultures were inoc- 
ulated into flasks of broth, incubated for 24 hours, and 0.5 cc. of 
each of these filtrates tested against homologous normal cultures of 
streptococci. Strains of erysipelas streptococci “trained” in Clark 
antl Clark’s phage acquired the property of regenerating a powerful 
lytic principle against normal cultures of these streptococci. The 
lytic principle thus obtained corresponded fully to the classical bac- 
teriophage in every detail. This principle also showed a remarkable 
specificity. Sixteen strains of streptococcus erysipelatis. out of 21 
tested, were lysed in dilution IxlO-’ cc. by this phage. Sixty-four 
strains f roni other sources remained entirely unaffected by strspto- 
C O C C ? ~  er-ysiprkrs phage. The method failed to procure a phage 
against other pathogenic streptococci. 
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Castro-Intestinal Motor Response to Vagus Stimulation after 
Nicotine. 

While studying the effect of massive doses of nicotine on the 
enteric nervous mechanism of dogs, Thomas and Kuntz’ stiniu- 
lated the vagi after giving large &ses of nicotine. The response of 
the intestine was not abolished by these large doses of nicotine, but, 
on the contrary, were greater and more constant than before nicotine 
was administered. This was apparently contrary to the generally 
accepted conclusion of Bayliss and Starling.’ 

The present report is based on 28 experiments on cats, 19 females 
and 9 males, weighing from 2.0 to 4.1 kilograms. They were nar- 
cotized with ether, and the brain antl spinal cord destroyed by pith- 
ing. A4rtificial respiration was administered through a tracheotomy 



tube. I:oth vagi \\-ere exposed, but only the right was electrically 
stimulated after a pr iniav testing of the effect of both, Fig. 1. A 

TRACING OF INTESTINAL ACTIVITY. 
V.D. Vngiis Stimulation. 

Fro. 1. 
Cat. Balloon WB tcr manometer record of intestinal aetivitg. Tracing shows 

effect of vagus stimulation before administration of nicotine. 

rubber Iialloon n-as inserted into the intestine disto proximally, and 
a record of the activity obtained hy means of a water manometer. 
The nicotine used was made L I ~  as a 5 per cent solution by weight 
of the alkaloid in 0.9 per cent saline and neutralized to p H  7.4 with 
HCl. Nicotine salicylate was used in 3 experiments. The solution 
was injected into the femoral vein. 

Three series of experiments were done as  follows: ( a )  11 exper- 
iments with same procedure as described above. (fb) 9 experiments 
with both adrenals removed. (c) 8 experiments with both adre- 
n a l ~  and semi-lunar ganglia extirpated. 

As the results were essentially the same, whether the adrenals and 
semi-lunar ganglia were present or removed, they will be presented 
together. 

Nicotine given intravenously causes a cessation of motility and 
a drop in tone of the cat's intestine. If the vagus response was good 
before the injection of the nicotine, it invariably disappeared with 
the first injection, which was always between 1 to 10 mg. per kilo 
of body weight. Fig. 2.  Subsequent injections had no further effect 
tipon motility, tone or reaction to vagus stiniulation of the intestine, 
until a total amount of 20 to 60 nix. of nicotine per kilo had been 
injected, (Fig. 3 ) .  
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TRACING OF INTESTINAL ACTIYITY. 
(1) and (2 )  1st and 2nd injections of nicotine to 

10 mg./Kg. 
V. D. V:cgus St irnula tion. 

F I G .  2. 
Same animal as in Fig. 1. Tracing shows cessation of intestinal activity with 

loss of v a p  response and inocuousness of nicotine injection at (Z) ,  following 
the initial intravenous injection of nicotine a t  (1). 

TRACINQ OF INTESTINAL ACTIVITY. 
(4 )  4th injection of nicotine; total now 40 nig./K,o. 

V.D. Vagus Stimuht,ion. 

IQ 

Fro. 3. 
Tracing shows continued loss of vagus rmponse 

thirty-five minutes after the first injection (Fig. 2 (1) ) a8 above. It shore 
stimulation of the intestine at (4). forty-two minutes after the first injection; ae 
well as a return of vagus response a few minutes later. 

Same animal as in Fig. 2. 
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F I G .  4. 
The same animal as in Fig. 3. Tr:wing shows exaygerat.etl response to vltgus 

etimulation after 80 mg. of nicotine per kilo had been given. 

When this latter concentratioii was reached, the injection of nico- 
tine was followed by an increase in intestinal tone and activity. 
These increased in strength and duration as the total amount in- 
jected became greater, though the individual doses and the time 
interval between them remained approximately the same, Fig. 4. 

When the concentration, above described, was reached, there was 
also a return to vagus response, which hecame greater with each 
injection. Finally a point was reached (SO to 100 mg. of nicotine 
per kilo) when the vagus response was greater and of longer dura- 
tion than the original one previous to the first nicotine injection, 
Fig. 4. In every case where the primary response to va,o;us stimu- 
lation was good we obtained a return of the activity after the higher 
concentration of nicotine had been injected. There was no primary 
response to vagus stimulation, throughout the experiments, though 
the response to nicotine described in the preceding paragraph was 
always present. 

For the theoretical discussion of the results, the reader is referred 
to the paper by Thomas and Kuntz.' 

The conclusions seem justified that : 
(1) All effects of the vagus on the intestine of the cat are com- 
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Dog No. 

pletely and permanently abolished by doses of nicotine from 1 to 15 
mg. per kilo of body weight. 

(2)  These doses depress the intestine, as shown by the drop in 
tone, and the cessation of activity of that organ. 

(3)  Doses larger than 15 to 60 mg. per kilo of body weight 
brought about a return of the previous activity and a response to 
vagus stimulation, whether the drugs were given in one or divided 
doses. 

(4) Neither the splanchnic ganglia nor the adrenals are respon- 
sible for the depression of the intestine or for the loss to vagus 
stimulation following the sinall doses of nicotine, because their re- 
moval causes no change in the reaction of the nicotine. 

Lactic Acid Per Cent 

Before I After 
Organ 
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Formation of Lactic Acid in Excised Organs. 
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