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lent beat without fibrillation or other signs
of cardiac arrhythmia.

To date the technic of total cardiopulmon-
ary by-pass with retroperfusion of the coron-
ary sinus has been applied to 8 patients(4).
The first case was done over a year ago(3)
and the patient is well at this time. The
clinical lesions for which we have used retro-
perfusion were instances of aortic stenosis,
and regurgitation, aortic-pulmonary window,
ruptured sinus of Valsalva, and complete
transposition of the great vessels. The long-
est clinical retroperfusion was 32 minutes,
and in every patient a strong beat was main-
tained throughout the procedure with no in-
stance of fibrillation during or after the retro-
perfusion. These clinical observations sub-
stantiate the anatomical fact that the human
heart is more completely perfused than the
dog’s by a retrograde flow through the coron-
ary sinus. On the basis of these experimental
studies and the clinical observations men-
tioned above, the combination of retroperfu-
sion and potassium asystole appears valuable
for precise, direct vision reparative procedures
upon the aortic valve or coronary arteries in a
quiescent operative field.

Conclusions. 1. Only one of 10 dogs sub-
mitted to 15 to 30 minutes of potassium cit-
rate produced asystole was a long-term sur-
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vival (90% mortality). 2. Ten dogs were
submitted to 30 minutes of rétroperfusion of
the coronary sinus, and 4 died from cardiac
causes, a 40% mortality. 3. Ten additional
dogs were subjected to combination of 30
minutes retroperfusion and potassium citrate
provoked asystole. Two of the 10 died from
cardiac complications, mortality 20%. 4.
Certain aspects of cardiac metabolism in the
retroperfused heart with and without potas-
sium citrate induced asystole have been
studied in 10 dogs. There appears to be an
additionally reduced degree of metabolism
under these latter circumstances.
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Failure to Transmit Human Nonbacterial Gastroenteritis to Cats.* (23054)
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Existence of acute infectious nonbacterial
gastroenteritis of presumed virus etiology has
been documented by epidemiologic observa-
tions(1-3) and by transmission of the disease
to human volunteers(1,4,5) although no eti-
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ologic agent has been established in tissue cul-
ture or laboratory animals. Studies in col-
laboration with Gordon and Dorrance(4)
demonstrated, by feeding stool supernates to
volunteers, that there are at least 2 different
types of such gastroenteritis. Because Yama-
moto et al.(6) had reported transmission of
human diarrheal disease to cats by feeding 2
to 5 ml of filtered supernatant of aqueous
stool, aliquots of the same inocula used in
human experiments with Gordon and Dor-
rance(4) were given to cats. The present re-
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port was prompted by recent editorial refer-
ence(7) to these cat experiments of Japanese
workers, and records failure of inocula infec-
tious for man to induce disease in cats.

Materials and methods. Two inocula were
used. Marcy inoculum was obtained from
an induced case (T.H.) of afebrile gastroen-
teritis on 7/3/50 and processed(1) by Gor-
don on 8/27/51. The watery stools from
which the inoculum was prepared were col-
lected after 6th human passage of the Marcy
agent. Seven ml of inoculum induced disease
in 14 of 16 volunteers in experiments done
between December 1951 and June 1952(4).
FS inoculum was processed from the stool of
volunteer (Case E.E.) with induced febrile
gastroenteritis, representing the first human
passage(4). Two to 10 ml of the inoculum
caused disease in 5 of 15 volunteers(4). Both
inocula were stored at —-70°C during 11
months between human and cat experiments.
Tryptose phosphate broth was used as con-
trol inoculum. Animals. Cats were collected
from semi-rural areas and housed in separate
cages removed from general animal quarters.
They were held for 8 or more days prior to
inoculation. These measures were taken to
avoid infectious feline enteritis or panleuco-
penia(8,9). On receipt, the cats’ nails were
clipped, each was weighed and bled 10 ml
by intracardiac puncture, and total leucocyte
count was done. Subsequently, for 6 to 12
days prior to inoculation, daily rectal temper-
atures, number and character of stools passed
and gross food intake were recorded. Stools
were counted and characterized as formed,
soft, or loose by changing the drop pans each
morning and afternoon. TUnder intraperi-
toneal nembutal anesthesia, 5 ml of appro-
priate inoculum was introduced by stomach
tube.  Observations of weight, appetite,
stools, leucocyte count (weekly), and rectal
temperature (now recorded twice daily) were
continued.

Results. Exp. 1. On 12/2/52, 5 cats (1
male and 4 females; Group A, nos. 1, 3, 5, 7,
9) were given tryptose broth, and 5 cats (2
males and 3 females, Group B, nos. 2, 4, 6,
8, 10) were given FS inoculum. Observations
made before and after administration of these
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materials are summarized in Table I. No
febrile responses were apparent in either
group. During control period, it was noted
that animal No. 10 ate poorly and exhibited
weight loss of 0.4 kg in 7 days. FS inoculum
provoked no change in number and character
of stools, but because of continued anorexia
and weight loss, this cat was not given a sec-
ond inoculum.

Exp. 2. Since no apparent disease was pro-
duced, on 12/16/52, 2 weeks later, the cats
were again bled and intubated. Group A was
given Marcy inoculum; group B was given
broth. Animal no. 7 showed an increase in
temperature from baseline of about 102°F
to 105°F 3 days after inoculation. None of
the other 4 cats given Marcy supernate
showed a febrile response. None developed
diarrhea (Table I). With the exception pre-
viously noted, all animals maintained or
gained weight. Leucopenia did not occur.
Thus, there were no signs suggestive of in-
fectious gastroenteritis of cats(8.9).

Discussion.  Since simultaneous human
volunteer experiments were not done. the
question may be raised as to whether the
material used was still infective for man at
the time of inoculation into cats. Aside from
difficulty of execution. such simultaneous hu-
man experiments were considered to be un-
necessary because available data indicated
that the agents survived storage at —70°C.
Prior to the experiments mentioned(4), the
fecal source of Marcy agent had been stored
for 18 months; the processed inoculum had
been stored for 6 months. Further, with ali-
quots of this same inoculum Gordon, Patter-
son, and Whitney(10) later induced disease
in human volunteers on 4 occasions 3 to 5
months after the cat experiments. These in-
vestigators(10) achieved a 66% attach rate
in man with a dose of 3.5 ml, 1.5 ml less than
the amount given to the cats. As regards the
FS agent, the original inoculum had induced
disease in man after storage for 4 months.
The material given the cats (first passage in-
oculum) had induced disease in man after 8
months storage. These data justify the as-
sumption that the FS agent was still viable
at the time of the cat experiments.
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Yamamoto et al.(6) provoked diarrhea in
all 6 cats given human stool supernate. The
cats became ill 9 to 13 days after inoculation,
and 5 died 1 to 8 days after onset. Filtered
aqueous cat excreta were then used to induce
diarrhea and death on 2 subsequent passages
in cats. It is of interest that an uninoculated
cat, living with those first inoculated, devel-
oped diarrhea and died. Excreta from this
animal were used to initiate a second passage
series. Filtered, twice diluted cat stool super-
nate from each series was fed in 3 ml and 5
ml amounts, respectively, to 2 human volun-
teers. This material, which in amounts of
1.5 ml and 1.7 ml produced a fatal disease in
cats. caused no reaction in human subjects.
The investigators noted that several cats had
died in area of epidemic of human gastro-
enteritis under study, and acknowledged the
possibility of “other incidental disease.”
However, they favored the idea that the same
disease “prevailed among cats while it spread
among men” (6).

The clinical description of the illness sup-
posedly induced in cats by Yamamoto et al.
(6) closely resembles that of infectious gas-
troenteritis of cats (feline distemper; feline
panleucopenia). This disease has an incuba-
tion period of 6 to 14 days, and is character-
ized by depression, weakness, vomiting, pro-
fuse diarrhea, fever, and coma in 3 to 4 days
(8.9). It is possible, therefore, that the Jap-
anese investigators were dealing with a na-
turally occurring feline disease.

In the experiments here recorded 2 human
gastroenteritis inocula of demonstrated in-
fectiousness failed . to produce disease in
healthy cats.

Summarv. Aliquots of supernates prepared
from stools of volunteers with induced
afebrile (Marcy) and febrile (FS) nonbac-
terial gastroenteritis and capable of inducing
human disease were administered by stomach
tube to cats. No recognizable disease was
produced.

The technical assistance of Mrs. Juanita Ruffier is
gratefully acknowledged.

1. Gordon, I., Ingraham, H. S, and Korns, R. F,,
J. Exp. Med., 1947, v86, 409.



UrTrAsoNICcs AND ToxICITY OF THROMBOPLASTIN

2. Kojima, S., Fukumi, H., and Ishimaru, T
Japan. J. Med. Sci. and Biol., 1953, v6, 69,

3. Hodges, R. G., McCorkle, L. P., Badger, G. F,,
Curtiss, C., Dingle, J. H., and Jordan, W. S, Jr.,
Am. J. Hyg., 1956, v64, 349.

4. Jordan, W. S., Jr., Gordon, I., and Dorrance,
W. R, J. Exp. Med., 1953, v98, 461.

5. Gordonm, I, Am. J. Trop. Med. and Hyg., 1955,
v4, 739.

6. Yamamoto, A., Zennyoji, H., Yanagita, K., and

9

695

Kato, S., Jopan. Med. J., 1948, v1, 379,

7. Higgins, A. R, Am. J. Med., 1956, v21, 157.

8. Arlein, M. S., 4m. Vet., 1940, v21, 733.

9. Brumley, O. V., A Textbook of The Diseases of
Small Animals, 4th Ed., Lea and Febiger, Phila-
delphia, 1943.

10. Gordon, 1., Patterson, P. R., and Whitney, E.,
J. Clin. Invest., 1956, v35, 200.

Received January 16, 1957. PS.E.B.M., 1957, v94.

Effect of Ultrasonics on Thromboplastinase-Labile Component and Toxicity

of Injected Thromboplastin.

(23055)
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The effects of heat on the thromboplas-
tinase-labile component of tissue thrombo-
plastins have been previously reported(1).
Loss of thromboplastic potency due to heat-
ing of tissue suspensions and loss due to
thromboplastinase are apparently distinct
phenomena. Further, heat inactivated throm-
boplastin retained all of its in vivo toxicity
for rabbits ‘while thromboplastinase inacti-
vated suspensions were non-toxic(2). Axelrod
(3) recently reported on loss of potency of
commercial thromboplastin following ultra-
sonic treatment. It was of interest to deter-
mine what effect ultrasonics would have both
on the TPase-labile component of human
brain thromboplastin and on the lethal effect
upon intravenous injection of such thrombo-
plastic suspensions into experimental animals.

Materials and methods. Thromboplas-
tinase (TPase) was prepared as previously
described (4). 2 mg crude TPase powder/ml
water was employed as standard enzyme con-
centration. Heat inactivated enzyme (100°
for 10 min) served as a control. Thrombo-
plastin (TP). Thromboplastic suspensions
were freshly prepared 1 hr before use by ex-
tracting 0.5 g acetone dehydrated human
brain powder with 10 ml 0.9% saline at 50°C
for 15 min and then centrifuging at 3000 rpm
for 5 min. The supernatant was decanted and
refrigerated prior to use. Clotting time deter-
minations (CT). A modification(4) of the

Quick one-stage test was used for assay of
clotting potency. Duplicate determinations
were made. Thromboplastin dilution curves
were constructed as previously described(4).
Ultrasonic treatment. Raytheon Model DF-
101 200 watt sonic oscillator was used with
a frequency of 10 kc. 350 ml samples of
thromboplastic suspensions were treated at
one time and aliquots were removed at inter-
vals for assay of potency, preparation of di-
lution curves, treatment with TPase and in-
jection into animals. 7Pase assay. The ac-
tivity of TPase was followed by change in
clotting potency and liberation of organic
phosphorus after incubation at 37°C for 60
min(1). 10 ml of thromboplastic suspension
and 1.0 ml TPase solution (2 mg) was used
as a standard incubation mixture. Experi-
mental animals employed were male albino
rabbits weighing 2-214 kg. Preparation of
suspensions for intravenous injection and
technics used have been described(2).

Results. The loss in clotting potency of
human brain thromboplastic suspensions due
to ultrasonic treatment is shown in Fig. 1.
It can be seen that there was a progressive
loss in potency over a time course. When
dilution curves were plotted for aliquots re-
moved at intervals (Fig. 2), it was evident
that most of the activity had been destroyed
quite rapidly. After 30 min of ultrasonic
treatment clotting time was 19 sec. On the



