Hemovryric PotENcy oF TumMor EXTRACTS

trary to general beliefs concerning the role
of bile acids in fat absorption, but many
speculative possibilities await study. Further
direct experimentation is required to deter-
mine (a) whether the absorptive defect con-
sequent to bile exclusion can be completely
corrected, (b) the identity of the active con-
stituent(s) in bile (c) the effect, if any, of
the manner of entry of active material into
the intestine, (d) the role, if any, of species
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differences, and (e) the mechanism by which
fat absorption is facilitated.

Summary. 1. Three-gram doses of certain
bile preparations (including desoxycholic
acid) proved completely ineffective in reduc-
ing the steatorrhea of bile fistula dogs.

2. Ninety-cc doses of fresh ox bile reduced
the steatorrhea by 50%, but equivalent doses
(6 g) of desiccated ox bile were only half as
effective.
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Increased Hemolytic Potency of Mouse Mammary Carcinoma Extracts
Following Incubation with Tumor Cells.*

Lupwik Gross.
From the Research Division, Veterans Administration Hospital, Bronx, New York.

It was recently observed in this laboratory
that filtered or centrifugated extracts prepared
from spontaneous mouse mammary carcinomas
possess the ability to hemolyze mouse erythro-
cytes in vitro.l

In course of subsequent experiments it was
found that tumor extracts that had been
separated from the tumor cells by centrifuga-
tion, and have been left, in absence of cells,
in test tubes, at room temperature, lost prac-
tically all hemolytic potency after 5 hours;
the decrease in the hemolytic potency of the
tumor extracts was even more rapid at 37°C.2
This rather striking lack of resistance of the
hemolytic factor contained in the tumor ex-
tracts, but separated from the tumor cells, to
exposure for a few hours to either room, or
incubator temperature, was further investi-
gated. One of the first questions requiring
clarification was whether the tumor extracts
would also lose their hemolytic potency if
incubated, at 37°C, in presence of tumor cells.

* Published with the permission of the Chief
Medical Director, Department of Medicine and
Surgery, Veterans Administration, who assumes
no responsibility for the opinions expressed or
conclusions drawn by the author.

1Gross, L., Proc. Soc. Exp. BioL. AND MED.,
1947, 65, 292.

2 Gross, L., J. Immunol., 1948, in press.

Accordingly, a series of experiments was
performed in which tumor cell suspensions
of 20% concentration were freshly prepared
from spontaneous mouse (C3H) mammary
carcinomas.? Fresh samples of such suspen-
sions were tested for their hemolytic activity.*
The suspensions were immediately divided
into 2 groups of tubes: one was left unchanged
as a control, and the other was centrifugated
twice at 3,000 t.p.m. for 10 minutes each, to
separate the extracts from the tumor cells;
following centrifugation, the final supernatant
fluid was used. Both, the tumor cell suspen-
sions, and the cell-free extracts, were then
placed in an incubator, at 37°C, for 5, and
24 hours. After incubation, samples removed
from both groups of tubes were tested for their
hemolytic activity by serial titration. Eight
different mouse mammary carcinomas were
used for the preparation of extracts, and 8
successive series of experiments. were per-
formed under apparently identical conditions.
The results were as follows:

All 8 fresh tumor extracts were found to
possess the usual hemolytic potency! when
tested before exposure to the incubator tem-
perature. After exposure for 5, or 24 hours,
to 37°C, the centrifugated tumor extracts
incubated without cells, were found to have
lost their hemolytic potency, when tested in
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the usual® manner (0.5 cc of an extract of
20% concentration). On the other hand, the
same tumor extracts incubated in presence
of tumor cells, at 37°C, for either 5 or 24
hours, had not only their hemolytic potency
preserved, but either moderately or substan-
tially increased, as compared with the initial
titration of fresh extracts. Thus, one of the
fresh extracts was found to hemolyze mouse
erythrocytes only when tested (0.5 cc) in
20% concentration, i.e., at 1:5. Following
incubation in presence of tumor cells at 37°C
for 5 hours, the same extract (0.5 cc) hemo-
lyzed readily mouse erythrocytes in dilutions
up to 1:40. After an additional incubation
with tumor cells at 37°C to a total of 24
hours, this extract hemolyzed mouse erythro-
cytes in dilutions up to 1:160.

In some instances the increase in hemolytic
potency appeared to be slightly more pro-
nounced after 5 than after 24 hours of incu-
bation with tumor cells. In one experiment
an extract which had been found to hemolyze
mouse erythrocytes, when tested prior to incu-
bation, only at either 1:5, or 1:10, had after
5 hours of incubation at 37°C with tumor
cells its hemolytic potency increased to such
an extent that serial dilutions up to 1:160
gave positive readings. After an additional
incubation with tumor cells to a total of 24
hours, however, the hemolytic potency of the
same tumor extract was slightly decreased,
giving positive readings in dilutions not ex-
ceeding 1:40; thus, it was still higher than
that of the initial titration of the fresh tumor
extract, but less pronounced than that tested
after 5 hours of incubation.

Control Experiments with Normal Cells.
It was previously observed!? that fresh ex-
tracts prepared from normal mouse organs,
such as liver, spleen, kidneys, muscle, or
lungs, had no hemolytic potency on mouse
erythrocytes in wvitro in practically all
instances tested,! except for extracts made
from active mammary glands removed from
nursing or pregnant female mice of either a
high-tumor, or a low-tumor line.?

In the present study additional experiments
were performed in which normal mouse cell
suspensions were incubated at 37°C for either
5 or 24 hours, and then tested for hemolytic
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potency. Accordingly, normal organs, such
as liver, spleen, kidneys, muscle, and lungs,
were removed from a total of 12 healthy,
adult, virgin female mice of the An (C3H)?2
subline, and either individual or pooled cell
suspensions of 20% concentration were pre-
pared from each mouse. Fresh samples of
the extracts were tested for hemolytic activ-
ity.r  The cell suspensions were incubated at
37°C for either 5 or 24 hours; after this lapse
of time, the suspensions were centrifugated,
and the supernatant extracts were tested for
hemolytic potency in the usual manner.! The

‘results were as follows:

Fresh samples of the normal cell extracts
had no hemolytic potency.! This result was
essentially consistent with previous observa-
tions.1:2 '

With the extracts obtained from normal
cell suspensions that had been incubated for
5 hours, the following readings were obtained:
Of 8 individual liver extracts tested (0.5 cc),
1 was positive in 1:10 dilution. Of 8 pooled
(kidney, spleen, muscle, lungs) extracts
tested (0.5 cc), 3 were positive in 1:10 dilu-
tion. All other extracts, including 4 groups
of cell suspensions made from individual
organs (lungs, spleen, kidneys, muscle) of 4
females, were negative.

A few tests were made with extracts ob-
tained from cell suspensions that had been
incubated for 24 howrs. Two of 4 liver
extracts, and 2 of 4 pooled extracts were
positive (0.5 cc) at 1:10. One of 3 lung
extracts tested was positive at 1:5, and 1 of 3
muscle extracts at 1:5, and 1:10. All other
extracts, including 3 spleen, and 3 kidney
extracts, were negative.

Summary. 1f separated from the tumor
cells by centrifugation, the mouse mammary

t+ This was true under routine conditions of the
test, 4.e., incubation of the extracts with mouse
erythrocytes at 37°C for 2% to 3 hours.l It was
found, however, that mnormal mouse organs may
occasionally show a ‘‘delayed’’ hemolytic poteney;
thus, when extracts prepared from normal mouse
cells were mixed with mouse erythrocytes, and
incubated first at 37°C for 5 hours and then at
7°C (refrigerator) for additional 15 hours, a
slight hemolysis resulted in some instances.

3 Gross, L., J. Immunol., 1947, 85, 297.
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carcinoma extracts lose their hemolytic po-
tency, when incubated at 37°C, after 5 hours.
On the other hand, the hemolytic potency of
the tumor extracts is either moderately, or
substantially increased following incubation
in presence of tumor cells, at 37°C, for either
5 or 24 hours.

Fresh extracts prepared from normal mouse
cells have in most instances no hemolytic
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potency, except for those made from active
mouse mammary gland.? If the normal mouse
cell suspensions (liver, lungs, muscle, or pooled
organs), however, are incubated at 37°C for
5, or better for 24 hours, some of them may
show a slight hemolytic potency, though to a
lesser degree than that observed in the
case of pre-incubated tumor cell suspensions.
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Reconstitution of the Dermal Barrier to Fluid Diffusion Following
Administration of Hyaluronidase.*

Oscar HECHTER.

(Introduced by David Rapport.)

From the Worcester Foundation of Experimental Biology, Shrewsbury, Mass., and the Depart-
ment of Physiology, Tufts Medical School, Boston.

It is now generally accepted that hyaluroni-
dase owes its spreading activity to the action
of the enzyme upon a viscous hyaluronic acid
gel in connective tissues’? which is one of
the components of the tissue barrier to inter-
stitial fluid diffusion.® The effect of hyal-
uronidase in facilitating the spreading in skin
remains evident in the locally treated area
for as long as 24 hours after administration
of the enzyme, and thereafter is absent.* This
demonstrates that after a certain latent period,
the organism replaces the component of the
skin barrier removed by the hyaluronidase.

It appeared likely that a quantitative study
of the rate at which the dermal barrier to
spreading of fluids was restored, after admin-
istration of hyaluronidase, might provide
information concerning the formation of new
dermal hyaluronic acid i# vivo. Accordingly,
such a study was undertaken in adult humans.

The hyaluronidase used was a purified
bovine testis preparation (Schering) which
assayed 20 turbidity-reducing units (TRU)
per mg as evaluated by the method of Kass
and Seastone.” The enzyme was used directly

* Aided by a grant from the G. D. Searle & Co.
1 Duran-Reynals, F., Bact. Rev., 1942, 6, 197.

2 Meyer, K., Physiol. Rev., 1947, 27, 335.

3 Hechter, O., Fed. Proc., 1947, 6, 126.

4 McClean, D., J. Path. and Bact., 1930, 38, 1045.

after dissolution in 0.85% sodium chloride.
Three men and 3 women received intradermal
injections of 0.20 cc of enzyme solution con-
taining 20, 2, 0.2, 0.02, 0.002, and 0.0 TRU
per cc into separate areas of the 2 arms.
After the injection of the enzyme solutions,
the local areas were marked with tincture
of merthiolate. The time of wheal disap-
pearance following intradermal injection
served as a measure of hyaluronidase spread-
ing activity. The local area was examined
continuously for 10 minutes after the injec-
tions, then at S5-minute intervals until the
wheal has disappeared, i.e., until the injected
local area appeared completely flat as viewed
from a 90° angle. At 24, and then again at
48, hours after the initial injections of enzyme
0.20 cc of an 0.85% solution of NaCl was
injected into each previously treated area,
and the time of wheal disappearance deter-
mined.

Table I illustrates the interrelationships
between the time required for wheal disap-
pearance and the concentration of enzyme
injected. On the assumption that the time
of wheal disappearance is a measure of the
barrier efficiency of the dermal hyaluronic
acid gel associated with the tissue barrier to

5 Kass, E. H., and Seastone, C. V., J. Exp. Med.,
1944, 79, 319.



