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support the findings published by Gruber and Brundagel and by 
Slaughter and Gross.2 2. Apomorphine when injected intravenously 
may either increase or decrease the general tonus of the intact 
intestine, depending upon the animal and the condition of the animal 
at the time of the injection. Some animals respond to apomorphine 
only by increased tonus, others by decreased tonus, and still others 
by either or both responses. 3. The peristaltic contractions may be 
augmented by apomorphine especially when the general tonus is 
diminished. 4. Borborygmi are commonly noted following the in- 
travenous injection of apomorphine. 
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Hydrolysis of Acetycholine by Turtle Blood." 

J. M. LITTLE. (Introduced by W. E. Garrey.) 
Front the Depaytment of Physiology, Vnnderbilt University. 

In connection with studies being conducted in this laboratory on 
the physiology of the turtle heart, it was of interest to know the 
clioline-esterase activity of turtle blood. Work already done on 
the blood of other forms has revealed marked differences in the 
hydrolysis of acetylcholine between whole blood and serum and 
further variations depending upon the species. Galehr and Platt- 
nerl* found that human whole blood, shadow cells and washed 
corpuscles have a greater hydrolytic action on acetylcholine than the 
serum has. The filtrate from an acetylcholine solution treated with 
animal charcoal was from 78-100% physiologically inactive, but the 
total activity could usually be restored by acetylation. By analogy 
to the charcoal effects they concluded that the hydrolysis of acetyl- 
choline by blood was due to surface catalysis. On the other hand, 
Engelhart and Loewi3 repeated the charcoal experiments of Galehr 
and Plattner and found that partial inhibition of the destruction of 
acetylcholine could be obtained with a 1 :5,000 dilution of physostig- 
mine, which had been shown to be effective in preventing acetyl- 
choline hydrolysis by extracts of frog hearts, and complete inhibition 

* Supported in part  by a grant from a Fluid Research Fund furnished by the 
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with equimolar concentrations of strychnine. 'They showed that 
physostigmine also completely prevented this hydrolysis by de- 
fibrinated beef blood in much greater dilutions (1 :30,000) and by 
human serum in dilutions as great as 1 :400,000. Strychnine did not 
have this effect on blood. When beef blood was heated at 58°C 
its hydrolytic activity was lost while human blood retained its activity 
when treated in the same manner. However, it was shown that 
although dried human blood retained its hydrolytic activity, it was 
lost after heating at 58°C. On the basis of these results, they con- 
cluded that the acetylcholine-splitting activity of human and beef' 
sera, plasma, erythrocytes and stromata is due to the presence of an 
enzyme rather than to surface catalysis, and that this enzyme is not 
necessarily different in beef and human blood since drying of the 
blood might inactivate a protective agent. Ammon and Voss4 found 
that human, rabbit and beef sera had less activity than whole and 
laked blood, while dog and horse sera had more activity than whole 
and laked blood. There was complete inhibition with physostigmine 
in all these preparations. Their findings on dog and horse sera do 
not conform to the view of Galehr and Plattner. Stedman and 
Stedman' investigated defibrinated blood, laked and unlaked, sera 
and corpuscles in a variety of species. They found that human, 
horse, guinea pig, pig and rabbit sera and corpuscles showed activity; 
in the cat, fowl and duck only the sera showed activity; while in the 
ox, sheep and goat, corpuscles alone showed activity. There was no 
difference in laked and unlaked blood. Physostigmine inhibition was 
not tried. 

Method. In this work Psciidcttzys clegaw was used. Blood was 
obtained by decapitation and was oxalated or allowed to clot as de- 
sired. Determinations of the hydrolysis of acetylcholine were made 
of 0.5 cc samples, using a modification of the Glick' method. The 
sample was added to 5 cc of water containing 20 mg of acetylcholine 
bromide with or without 0.10 mg of Prostigmin, the volume being 
made to 10 cc with distilled water (Prostigmin dilution of 
1 : 100,000). When unlaked blood was examined, Ringer's solution 
replaced the water. The solution was adjusted to pH 8.0 and 
maintained there for 20 minutes by the addition of 0.01N NaOH 
from a microburette, using a glass electrode and gently stirring 
with a stream of air bubbles. All determinations were made at 
room temperature. 

4Ammon, R., and Vom, G., Pfluger's Ai*ch., 1934, 235, 393. 
3 Stedman, Edgar, and Stedman, Ellen, Biochenz. J., 1935, 29, 2107. 
6 Glick, D., Biochent. J., 1937, 31, <521. 
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Results. The results are expressed in Table I in cc of 0.01N 
NaOH neutralized by the acetic acid liberated upon hydrolysis of 
acetylcholine by 1.0 cc of sample during 20 minutes. Detectable 
spontaneous hydrolysis of the ester did not occur in distilled water, 
while in Ringer’s solution this anlounted to 0.12 cc of 0.01N NaOH ; 
the tabulated results have been corrected for this. It will be seen 
that laked whole blood has considerable choline-esterolytic activity, 
while serum and plasma show none in some cases and only traces in 
others, which may be due to slight hemolysis. Prostigmin com- 
pletely inhibits the activity of laked blood and plasma. Unlaked 
whole blood has from 18-59% more activity than laked whole blood 
and this difference is not inhibited by Prostigmin. Since there is no 
difference in activity between unoxalated serum and oxalated plasma, 
the oxalate had no effect on the choline-esterolytic activity. Several 
experiments with unlaked whole blood alone showed that there was 
no glycolysis under these conditions and that the acid developed was 
due solely to the hydrolysis of acetylcholine. 

The hydrolytic activity of turtle blood towards acetylcholine was 
found to be quantitatively as variable as that of other forms and ap- 
parently this activity is related solely to the corpuscular elements. It is 
o f  interest to note that of the 3 forms investigated which have nu- 
cleated erythrocytes the fowl and duck have activity only in serum, 
while the turtle blood activity is due to the corpuscles. A part of the 
hydrolysis may be ascribed definitely to the presence of choline-ester- 
ase since Prostigmin has some inhibitory effect, but there remains a 

TABLE I. 
Results Expressed iii cc of 0.01X SaOH Neutralized by tlie Hydrolysis of 

Acetylcholine. 

Wliolc Blood 
-------- - 

Uiilaked 
/ - - -  -7 

Plasnin, rAairea, With Hsniatocrit, 
S o .  Normal Normal Sormal I’rostigmin % cells (‘ells 

1 .30” 
2 .34” 1.27 
3 .06” 0.31 
4 .oo 0.33 25.3 1.31 
5 .oo 1.84 t 23.1 i.97 
G . l o t  1.99 t 34.1 3.82 
7 .07 1.06 t 23.5 4.59 
8 .22t 0.81 t 0.96 0.12 14.5 5.54 
9 .06 1.76 t 2.16 0.45 32.2 7.93 

10 2.57 3.72 1.18 
11 1.60 “54 0.92 

* Serum. 
t Showed 110 hydrolysis with added prostigmin. 
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considerable portion of the activity which is not due to esterase since it 
is not inhibited by Prostigmin. Furthermore, this fraction of the 
activity is dependent upon the integrity of the corpuscles since it is 
not present after laking the blood. The greater activity of unlaked 
blood is not due to the presence of Ringer’s solution since it is not a 
constant value as would be expected if this were true. These results 
indicate that in turtle blood some of the hydrolytic activity towards 
acetylcholine may be due to corpuscular surface catalysis. If one is to 
assume enzymatic hydrolysis of acetylcholine it would appear essen- 
tial to demonstrate, as a control, that it is completely inhibited by 
physostigmine or Prostigmin. 
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Further Evidence for a Mammogenic Factor in the Rat 
Hypophysis. 

RALPH P. REECE .im SAMUEL L. LEONARD.* 
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Station,t a i d  the Bureaii of Ziological Research, Rutgers University. 

Gomez, Turner, and Reecel reported that the mammary glands of 
hypophysectomized male guinea pigs could be developed by the im- 
plantation of the pituitaries of estrogen-treated male rats but that no 
mammary growth resulted from implantation of normal male rat 
pituitaries. Gomez and Turner? reported a confirmation and ex- 
tension of these results. The existence of the “mammogenic fac- 
tor” described by the aforementioned authors seems to have been 
demonstrated in pregnant cattle pituitaries when tested on castrated 
rabbits” and rats3 and normal mice.4’ Nelson6 reported recently 

* Aided by a grant from American Philosophical Society, Penrose Fund. Dr. 
E. Schwenk, Schering Corporation, generously supplied us with Progynon-B. Also 
we wish to thank Dr. W. C. Russell for the donor rats. 

t Journal Series paper of the New Jersey Agricultural Experiment Station, 
Department of Dairy Husbandry. 
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