proof of the existence of presynaptic as
opposed to remote postsynaptic inhibi-
tion. However, we think that, when all
the facts reported above are considered
together, it becomes very difficult to
escape the conclusion that presynaptic
inhibition is operative here and that it
functions to protect the first synapse of
the reflex pathway from depression dur-
ing tail-flip responses, thereby protecting
the animal from maladaptive habitua-
tion.

The theoretical possibility of a pro-
tective mechanism based on presynaptic
inhibition would be predicted from most
currently favored explanations of pre-
synaptic inhibition and synaptic depres-
sion (/7). Similarly, protection from
postsynaptic potentiation and temporal
facilitation seem theoretically possible,
and the latter has been found (I8).

We believe the importance of these
observations to be twofold. (i) Intrinsic
changes of synaptic efficacy which play
an important role in normal function-
ing are not obligatory. There are mech-
anisms which can operate to prevent
them specifically when they would be
maladaptive. (ii) The role of presynap-

tic inhibition in achieving such regula-

tion of inherent plasticity suggests a

new and perhaps rather general func-

tion for presynaptic inhibition in the
nervous system.

FRANKLIN B. KRASNE

JoAN S. Bryan

Department of Psychology,
University of California,
Los Angeles 90024
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Rapid Viral Induction of Plasmacytomas in

Pristane-Primed BALB/c Mice

Abstract. Strain BALB/c mice were injected intraperitoneally with 0.5 milliliter
of pristane, and 39 to 56 days later they were infected with Abelson murine leu-
kemia virus, which is a lymphosarcomagenic variant of Moloney virus. Fifty-eight
percent of the mice developed lymphosarcoma, and 28 percent developed immuno-
globulin-producing plasmacytomas within 20 to 93 days (77 to 149 days after
the pristane injection). Two of 57 control mice developed plasmacytomas at days
138 and 166 after a single injection of pristane; no plasmacytomas were found in

mice treated with virus alone.

The immunoglobulin-producing, trans-
plantable murine plasmacytomas have
proved valuable in elucidating the
structure and function of antibodies and
the mechanisms by which they are
synthesized (/). Although spontaneous
plasmacytomas are rare, they can be
induced in BALB/c mice by the intra-

70¢ Pristane (x3) N
day 0, 60, 120, (no virus)
60
8 50, PCT
£ MLV-A
;g‘ 40k Pristane (x1)
£
£ LS
2 30-
o
g 20- f
_ 1
PcT
& MLV—A
10f 1
— 1 f 1 ] (] 1
0= 40 80 120 160 200 240 280 320

Day after first pristane

peritoneal implantation of various ma-
terials, including solid plastics, mineral
oils, and chemically pure oils such as
2,6,10,14-tetramethylpentadecane (pris-
tane). These agents induce a diffuse peri-
toneal granuloma in which plasmacyto-
mas develop after 150 to more than 600
days (I-3). Endogenous viruses have
been suspected of playing a role in
plasmacytoma development. However,
aside from the presence of C-type and
intracisternal A-type particles (4), little

Fig. 1. Cumulative percentage of mice
given a single intraperitoneal injection of
pristane on day 0 and infected with Abel-
son virus (MLV-A) on day 57 that de-
veloped lymphosarcomas (LS) or plasma-
cytomas (PCT) in experiment 2. For com-
parison the cumulative percentage of mice
in a previous experiment that developed
plasmacytomas following three intraperi-
toneal injections of pristane given on days
0, 60, and 120 is shown.
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Fig. 2. (Left) Agar gel electrophoresis at pH 8.2 of ascites
from five mice that developed plasmacytomas (ABPC 16, 18,
20, 21, and 26) following a single injection of pristane and
MLV-A infection. The specimen labeled LS which has a nor-
mal pattern is ascites from a mouse that developed lymphosar-
coma. The major cathodically migrating protein in this ascites is
siderophilin (between the origin and the top of the figure).
Myeloma proteins migrated cathodically also and differed from
each other in electrophoretic mobility. ABPC 26 ascites con-
tained two components; the more cathodic is kappa chain and
the other is an IgA myeloma protein. (Right) Immunoelec-
trophoresis of ascites from mice with tumors ABPC 16 (IgA),
18 (IgH, also called v2b), 20 (IgH), and 28 (IgA). Rabbit
antiserum to mouse IgA (A) and IgH (H) were placed in
respective troughs. The ABPC 28 ascites contains a major
IgA component and a minor IgH component; the latter could
be due to a normal IgH immunoglobulin in the ascites, a
second myeloma protein, or a cross-reaction of the rabbit anti-
serum to mouse IgH with the ABPC 28 myeloma protein.
(ABPC designates a plasmacytoma induced by pristane and the
Abelson virus.)

The lymphosarcomas that occurred

direct evidence supports this hypothesis.

In 1969, Abelson and Rabstein (5)
isolated a lymphosarcomagenic virus
from a BALB/c mouse that had been
treated with prednisolone from birth
and infected with Moloney leukemia
virus at 28 days of age. This virus
induces nonthymic lymphosarcomas
within as short a time as 3 to 4
weeks when injected into newborn or
adult BALB/c mice. Like certain other
pathogenic variants of murine leukemia
viruses, the Abelson virus (MLV-A)
appears to consist of a mixture of
Moloney leukemia virus and a lym-
phosarcoma virus in a Moloney virus
envelope (6). In addition, most prepara-
tions of MLV-A, including those used
here, contain the lactic dehydrogenase
virus (LDV) (7).

We have found that MLV-A infec-
tion of pristane-primed BALB/c mice
induces both lymphosarcomas and plas-
macytomas after a short latent period.

Young adult BALB/c mice were in-
jected intraperitoneally with 0.5 ml of
pristane (8), and 39 or 59 days later
they were infected by the same route
with MLV-A (Table 1) (9). Of 38 mice
infected with MLV-A in the absence of
pristane, 16 (42 percent) developed
tumors, all of which were lympho-
sarcoma. In the 92 pristane-primed
mice that were given MLV-A, 54 (58
percent) developed lymphosarcoma and
25 (28 percent) developed plasmacy-
toma; one of these animals developed
both types of tumor. The latent periods
were similar for the two types of tumor
(Table 1 and Fig. 1); the shorter latent
periods in experiment 2 are probably
due to the higher dose of virus rather
than to the longer interval between
pristane and virus. Two (3.5 percent)
plasmacytomas developed in the 57
mice receiving pristane alone, at 138
and 166 days after the injection of
pristane.

in the mice that were given virus with-
out pristane were typical of the Abelson
disease, arising in lymph nodes and
bone marrow. Mice commonly devel-
oped paraplegia, and at autopsy large
tumor masses were frequently observed
in the spine. The thymus rarely con-
tained tumor. In pristane-treated mice
the lymphosarcomas developed in both
the lymphoreticular organs and oil
granulomas, and were associated with
ascites. Histologically the predominant
cell in the lymphosarcomas was lymph-
oid in character with a lobated nucleus,
as previously described for Abelson dis-
ease (5). In the lymph nodes the lympho-
sarcoma cells grew predominantly in
the medullary cord regions and tended
to compress the cortical tissue of the
node.

The plasmacytomas were histologi-
cally similar to those that develop late
in mice that have received pristane or

Table 1. Induction of plasmacytomas (PCT) and lymphosarcomas (LS) by MLV-A in pristane-treated BALB/c mice.

MLV-A Total No. of mice that Average latent period§
Group Pristane given Vinll: No. of developed (with range)
(0.5ml)* on poo y
dayt mmice LS (%) PCT (%) LS PCT
Experiment 1
A - 39 1 14 2 (14) 0(0) 73 (58-89)
B + 17 0 (0) 0 (0)
C + 39 1 16 10 (62) 4 (24) 70 (40-129) 59 (46-73)
Experiment 2
A-1 — 57 2 16 10 (60) 0 (0) 44 (36-55)
A2 — 57 2F 8 4 (50) 0 (0) 42 (32-47)
B + 24 0 (0) 2(8) 95 (81-109) 1
C-1 + 57 2 32 20 (62) 8 (25) 55 (30-120) 49 (21-93)
C-2 + 57 2F 14 6 (43) 5 (36) 40 (30-48) 46 (20-82)
Experiment 3
B + 16 0(0) 0(0)
C + 39 3 30 18 (60) 9 (30) 37 (26-67) 47 (28-58)
* Pristane was injected intraperitoneally when the mice were approximately 2 months old; +, pristane given; —, none given. + Days after pristane.

$MLV-A pools 1 and 2 were 1.7 percent and 10 percent extracts of primary lymphosarcomas, respectively. Pool 2F was an 0.45-mu Millipore filtrate
of pool 2. Pool 3 was a 10 percent extract of a transplanted lymphosarcoma. Infectivity titers (per 0.1 ml) were as follows: pool 1, 10%*° plaque-
forming units (PFU) and 108 tumor (lymphosarcoma)-producing units, 50 percent positive (TPDg); pool 2, 1057 PFU and 10%¢ TPDg; and pool 2F,
1082 PFU; pool 3, 1.6 X 105 PFU and 102 TPD,,. § The latent period was defined as the number of days from MLV-A infection to development of
ascites, lymphadenopathy, paraplegia, or solid tumor. The mice in experiment 1 were observed for 169 days after virus injection and 208 days after ad-
ministration of pristane; the mice in experiment 2, for 114 days after virus and 170 days after pristane; and the mice in experiment 3, 99 days after
virus and 138 days after pristane. || The latent period for these tumors was 138 and 166 days after pristane.
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other mineral oils alone. They involved
the oil granuloma and were associated
with ascites that contained the charac-
teristic large plasmacytoma cells.

Twenty-three of the 26 primary plas-
macytomas produced a myeloma pro-
tein. The heavy chain class of immuno-
globulins (IgCy) was immunoglobulin
A (IgA) in 18 (69 percent) cases and
immunoglobulin G (IgG, y2a or y2b) in
5 (11.8 percent). The myeloma proteins
differed from each other in electro-
phoretic mobility (see Fig. 2). The re-
striction of immunoglobulin production
to a single class, and the individuality
of the electrophoretic mobility suggest,
but do not prove, that these tumors
are monoclonal.

Seven of the plasmacytomas have at
this time been transplanted to new
recipients. The transplants were made
into pristane-treated mice in order to
rapidly establish the tumors in trans-
plant (Z0). In the five cases tested so far
the myeloma proteins produced in the
transplanted tumors were identical in
class and electrophoretic mobility to the
proteins produced in the respective
primary host.

The ascites and serum from pristane-
treated mice that developed lympho-
sarcomas have also been studied in both
agar gel electrophoresis and immuno-
electrophoresis, and no myeloma pro-
teins have been observed.

The oil-primed peritoneum is clearly
necessary for development of plasmacy-
tomas in this system, since no plasma-
cytomas have been reported by others
or observed by us in unprimed mice
given MLV-A. Since mineral oil alone
will eventually induce plasmacytomas,
the question arises of the principal role
of the virus: that is, is it a direct trans-
forming agent, or merely a helper or ac-
celerator of a process that would occur
in any case? A plausible interpretation
of our results is that MLLV-A infection
induces transformation of plasma cells
or their precursors, ‘while the role of
pristane might be either to increase the
number or susceptibility of the target
cell population, or to induce microen-
vironmental changes in the peritoneum
that are essential for the growth of
transformed cells into detectable plas-
macytomas (Z0).

As mentioned previously, our MLV-A
preparations contain at least three dif-
ferent viral components. Any one or
any combination of these might be the
plasmacytomagen.

Several applications of this system are
readily apparent. The marked reduc-
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tion in the induction time for plasma-
cytomas will facilitate determining' fac-
tors involved in the pathogenesis of
plasmacytomas. Of major importance is
the possibility of inducing plasmacyto-
mas that produce antibodies to a given
specific antigen. Because of the rapidity
of the process, it should be possible to
use the virus to investigate the genetic
basis of the vastly different susceptibili-
ties of different mouse strains for
oil-induced plasmacytoma formation.
Finally, the discovery that a virus can
induce plasmacytomas in the oil-primed
mouse provides a system for looking for
other viruses, especially endogenous
ones, that can do the same.
MicHAEL POTTER
Laboratory of Cell Biology,
National Cancer Institute,
National Institutes of Health,
Bethesda, Maryland 20014
MARSHALL D. SKLAR
WALLACE P. Rowe
Laboratory of Viral Diseases, National
Institute of Allergy and Infectious
Diseases, National Institutes of Health
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Cooperative Tool Use by Captive Hamadryas Baboons

Abstract. A bonded pair of hamadryas baboons developed cooperative tool use
without training. The male could get food with the tool but first had to get the
tool from an adjoining cage which he could not enter. The female learned to
give him the tool. Cooperation was temporarily disrupted by the terminal phase

of the female’s estrous inflation.

Cooperation is common in many in-
sects, birds, and mammals (7). How-
ever, it usually occurs in highly evolved
protective, reproductive, and subsist-
ence patterns and is not indicative of
a capacity to cooperate in the face of
novel environmental demands. Labora-
tory studies of cooperative problem-
solving can expose such plasticity and
reveal the dynamics of learned coop-
erative behavior. Rhesus monkeys can
be trained to use the anticipatory affec-
tive or orienting responses of another
rhesus as conditioned stimuli for op-
erant discriminations (2), but other
attempts to produce cooperative prob-
lem-solving by monkeys, even with pa-
tient training, have been generally
unsuccessful (3). Chimpanzees are ca-
pable of cooperative problem-solving
(4, 5), and Menzel (6) has reported
spontaneous cooperative tool use by
captive chimpanzees. I describe here
cooperative problem-solving, involving
tool use, by untrained monkeys.

In a previous experiment (7), a sub-

adult male of a captive harem of hama-
dryas baboons (Papio hamadryas)
learned, without training, to use an
L-shaped tool to procure a pan of food
which was out of reach. The tool use
was learned by instrumental trial-and-
error, resulting fortuitously from ex-
ploratory manipulation of the tool. The
same harem, containing the tool-using
male, was used in the present experi-
ment. During this experiment, the
harem consisted of eight animals: male-
1, the harem leader, adult male esti-
mated to be over 40 years old; female-
1, adult female, estimated to be 10
years old; male-2, the tool user, young
adult male born 20 April 1967; female-
2, young adult female born 11 August
1968; female-3, young adult female
born 21 August 1969; male-3, juvenile
male born 9 May 1970; female-4, juve-
nile female born 30 January 1971;
male-4, infant male born 14 February
1972. Male-1 and female-1 were the
parents of all the other animals. Fe-
male-2 had formed a sexual bond with
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