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This chicken was bled 36 days after the inoculation. There are indi- 
cations that the sera of tumor-bearing fowls in the terminal stages of 
the disease are not protective to the same degree, but this p i n t  is 
now under investigation. Here, too, as in the chicken filtrate, the 
protective substance seems to be associated with the globulin frac- 
tion. The failure of Andrewes and Mottram to find neutralizing 
substances in the sera of normal chickens is probably due to the 
small doses used. In our experience, rarely was a serum active in 
amounts of less than 2 cc. to 4 cc. 

I t  will probably be found that this protective mechanism is not 
specific in its action, and that it is equally effective against the fil- 
trates of other filterable chicken tumors. The development of me- 
tastases probably depends, as is customarily believed, upon the 
migration of live cells, for the active agent liberated by the breaking 
down of tumor cells is probably neutralized by the protective sub- 
stances in the plasma. 
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The Gastric Hunger Mechanism. 11. The Effect 'of Diet. 

MICHAEL G .  MULINOS. 

From the Department of Pharmacology, College of Physickns and Szcrgeon.8, 
Columrabio University. 

Balloon tracings of the insulin gastric hypermotility cannot be 
distinguished by inspection either from the type I11 hunger con- 
tractions, as classified by Carlson,' or from the post-feeding tracings 
described by Mulinos2 They can be readily identified, as follows: 
The post-feeding tracings are uninfluenced by food, or by the intra- 
venous injections of glucose; the hunger t.ype I11 is depressed by 
food, but not by glucose intravenously ; the post-insulin hypoglu- 
cemic hyperactivity is abolished by raising the blood sugar, and 
removing the hypoglucemia. They are all abolished by adequate 
doses of atropine.2 

Two series of 4 female dogs, with gastric fistulae, were studied 
for 6 to 18 months. The dogs were trained to lie quietly, while the 
gastric contractions were being recorded by the balloon method 
described el~ewhere,~ using a chloroform manometer. The insulin 

1 Carlson, A. J., Am. J .  Physiol., 1912, 81, 151. 
2 Mulinos, M. G., Am. J .  Physiol., 1927, 83, 115. 
3 Mulinon, M. G., Am. J .  Physiot., 1926, 77, 158. 
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\vah iii  jecte(1 sul,cutatiec)usl!. or iiitraveiiously. No tracings were 
iiiatle \yithin 12 houi-s o i  a t^cc:Iiiig : the iisual time was 18 to 20 
11 Olll-s. 

In the first series, iiisul in 1iypogIiiceiiiia failed to evoke its char- 
acteristic gastric hyperactivity. Instead, it produced only an ill- 
tlefiiiecl undulatory variation in tonus (Fig. 1 ). The aninials of 
this series were on a diet that consisted of one part of boiled, 
chopped beef and 2 parts of lxeatl. Although they ate the whole 
o i  the portion offered each day, the dogs failed to gain in weight, 
and occasionally lost a little. It seemed probalde that the diet was 
incomplete, antl various niodifications were tried. The gastric ye-  

sponse to  insulin hypoglirceipiin retirriicti when there was added to 
the diet canned vegetnble soup. 

The second series of 4 aninials had been kept on the above meat- 
Iread-vegetable soup diet for several weeks. These animals gave 
the usual gastric hypermotility to iiisulin hypogluceniia. The clogs 
were then put on the diet consistiiig of bread and lean meat exclu- 
sively, as a control to the first series. Within 1 to 3 months of the 
change in diet, the gastric hyperiiiotility response to insulin hypo- 
glluceinia gradnally weakened, antl eventually was lost. (Fig. 1 .) 
-4hig with the tlecreasetl gastric response, it was found that the 
arnount o f  insulin necessary to shock hat1 to 1x increased by several 
fold (see note under Fig. 2).  

Neither the source of the insulin, 1101- the oestral status of the 
mitnal, nor the salt content of the diet iiiflueiicetl the gastric re- 
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1"G. 2. 
Same dog 3 nioiitlis l:itcr, (; w w k s  :ifter the ncldition of :I cake of yenst to  the 

daily diet. (I)) 1 hour :bfter insulin, units 0.5 
per kilo. Comp:m with Fig. 1 ( 1 ) ) .  Notcl the differeiicv in  the dose of iiisulin 
:dministercd i i i  c:ich ( m e .  

(a) Xorninl type Z c.oiitr;rctioiis. 

sponse to insulin hypoglucemia. However, a week to 10 days after 
a cake of yeast was added to the daily diet, the stomach began to 
respond to insulin hypoglucemia by an increase in tonus and activ- 
ity (Fig. 2). 

The insulin necessary to produce shock became progressively 
less, until the dose was reached to which the dogs had been sensitive 
before the institution of the special diet. For  most of the clogs, the 
tolerance increased from aliout 1 unit, on a complete diet, to 2 or 
2.5 units per kilo on a bread-meat diet. I t  was also noted that as 
the dose of insulin necessary to produce shock increased, the pre- 
shock symptoms of salivation? restlessness, twitching and weakness 
were seldom followed by convulsions; after the addition of the 
yeast, small (loses of insulin frequently led to unheralded convul- 
sions, which required large closes of glucose to suppress. 

Insulin, when injected intravenously in from 5 to 20 units (0.25 
to 1.0 cc. of U xx) causes a transient but complete inhibition of the 
gastric hunger contractions, and lowers the gastric tonus. The  
depression lasts from 5 to 30 minutes, and is often followed by gas- 
tric hyperactivity of the hypoglucemic type. The insulins tried 
were those of Lilly and Mulford. A 0.1 % phenol solution (insu- 
lin preservative) injected did not have the same effect. This phe- 
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nomenon was first observed by Simici, Guirea and Dimitriu* for 
man. Templeton and Q ~ i g l e y , ~  however, found that intravenous 
injections of insulin do not affect the main part of the stomach, but 
do depress a Heidenhain pouch of that organ. 

(1)  The response of the stomach to i’nsulin hypo- 
glucemia by hypermotility is dependent upon the presence in the 
diet of a sufficient amount of a yeast or vegetable factor, probably 
vitamin B. (2) A diet lacking this factor increases the resistmce 
of the animal to the hypoglucemic effects of insulin, and to the con- 
vulsive effects of hypoglucemia. ( 3 )  The observation of Simici, 
Guirea and D i m i t r i ~ , ~  that insulin injected intravenously depresses 
the stomach of man, is confirmed for the dog. 

C~nclusions. 
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Further Note on the Enumeration of Blood Platelets and Red 
Blood Cells. 

ALBEBT E. CASEY. (Introduced by L. Pearce.) 

From the Laboratories of the Rockefeller Institzlte for Medical Research. 

In a previous communication,’ a new method of blood platelet 
and red cell enumeration was proposed in which Ringer-Heparin 
solution was substituted for Hayem’s solution as the diluent. In 
order to test the preliminary contention that the red blood cells may 
be counted in the Ringer-Heparin solution as accurately as with 
Hayem’s solution, 75 parallel counts have since been made within 
6 hours after the blood was taken. These included 24 counts upon 
8 normal and pathological rabbits, 6 counts upon 1 normal and 2 
anemic dogs, and 45 counts upon 31 normal and diseased humans, 
no material being omitted. The means of these parallel determina- 
tions are as follows: ( 1) Hayem’s solution : 5,109,700 red blood 
cells per cmm. (2) Ringer-Heparin solution : 5,116,200 red blood 
cells per cmm. The standard error of the mean for the 75 counts 
was approximately the same in each case, that is, 175,000 cells. It 
may be concluded, therefore, that both methods gave identical re- 
sults. Hemdysis or fading of the red Wood cells with the use of 

4 8 h i c i ,  Guirea snd Dimitriu, Arch. Maid. Appar. Digest et Malad. Nutri- 
twn, 1927, 17, 17. 

5 Templeton and Quigley, Am. J .  Ph#siol., 1930, 91, 467. 
1 Casey, A. E., and Beher,  0. M., Paw. Soc. EXP. BIOL. AND Mm., 1930, 
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27, 655. 


