
that presented in Fig. 2. All that is really
required is a high-voltage transformer in
series with a large resistor (RI) and the
string of neon bulbs to provide a relatively
constant current. Such a circuit would
provide a less constant current than the
pentode circuit and ac output as opposed
to half·wave rectified de.

Our experimental experiences indicate
that inter-S variability is somewhat less
with the neon shocker than with the
conventional scrambler, and that avoidance
performance is slightly better.

REFERENCE
BROWN, C. C., REUS, J. F., &. WEBB, G. A new

constant current stimulation circuit. Digest of
the 1961 International Conference on Medical
Electronics, 1961, 200.

NOTE
1. The development of this device was

supported by National Institute of Menial Health
Grant MH 17032 to the author.

A device to prevent fence sitting
in shuttle avoidance 1

JOHN BINTZ, UNIVERSITY OF
CALIFORNIA, DAVIS, California 95616

A common form of learning that takes
place with rats in a two·way
shuttle·avoidance box is learning to sit on
the fence, avoiding not only the shock but
also the necessity of making any other
response. Using a modified Lehigh Valley
shuttlebox, we have found that up to 20%
of the rats tested learn this response. This
is a particular problem in situations where
the data is automatically recorded since
there is usually no way to distinguish
fence·sitting Ss from those failing to
escape. We have observed Ss fence-sit early
in the session without ever having made a
response, late in the session after the
avoidance response is well learned, or even
in the middle of the session with a number
of avoidances both preceding and following
a number of trials with S on the fence.

Isolating shock to one compartment
eliminates many of the early fence sitters.
Two response patterns appear to emerge.
Some animals scramble wildly, clear the
barrier with a single jump, and land in the
other compartment. The time between first
contact with the second food (completing
the shock circuit) and depression of the
floor (resulting in shock offset) is minimal
or even negative. Hence these Ss receive
little or no shock on the safe side. Other Ss
jump to the barrier and then slowly crawl
into the other compartment and often do
receive shock on the "safe" side. So the
barrier is the only place in the box without
shock and the animals often remain there
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Fig. l. Control circuit for addition of
string of NE2s, as described in the text.

for the duration of the session. Without
shock on the safe side, S usually completes
the crossing response.

An even more effective device is an
electric fence, which we use in conjunction
with a neon-tube shocker (Bintz, 1970).
With the electric fence, none of
approximately 250 Ss have been sitters.
Several Ss with prior experience in fence
sitting were trained with the electric fence,
also. All "unlearned" the fence·sitting
habit and most learned to avoid.

In the system described the barrier is
174 in. high and is constructed of 3/8·in.
Plexiglas. At J.2-in. intervals No. 28 holes
are drilled through the Plexiglas from edge
to edge and 2·in. 6/32 screws are inserted.
The top of the barrier appears as a series of
screw heads with associated washers. The
neon tubes are connected to the screws at
the bottom of the barrier and are
physically located in 3/16 holes drilled
J.2 in. deep into the plastic between screws.
One shock lead is attached to the last neon
bulb in the series on the fence, and the
other lead is attached to the first bulb in
the chain of each compartment so that
every point of the fence is hot with respect
to any bar in the hot compartment. The
same scheme could be used with any
shocking device, except that a large
number of wires would need to be placed
where they are especially vulnerable to
biting and pawing. With our technique, no
lead is longer than Y4 in., and the leads are
well hidden.

If the fence is electrified with the UCS
presentation, neither escape nor avoidance
learning precedes as rapidly as it might
with an interval between UCS and fence
onset. This occurs because Ss avoid
approaching the fence after being shocked
by it and therefore receive more shock and
consequently learn to avoid more slowly
(Brush, 1966). If there is an interval
between UCS and fence onset (we use
5 sec), most Ss receive no shock from the
fence, since they escape soon after UCS
onset. The only Ss shocked are those
animals on the fence. The control circuit is
illustrated in Fig. I. Relay I (R I) is the
side selector that senses the location of S
and governs the application of shock only
to the side occupied by S. Relay 2 (R2) is
the fence relay that adds the fence bulbs to

either side circuit at the proper time. This
results in a reduction of current that can be
compensated for at the control unit or
ignored, since S almost always escapes
within 5 sec and never receives the reduced
current unless on the fence.
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The use of canine plasma protein
solution in the laboratory rat

D. FITZPATRICK and F.P. GULLOTTA,l
CALIFORNIA STATE COLLEGE, LOS
ANGELES, California 90032

The use of canine plasma protein
solution (CPPS) in dogs has proven helpful
in surgical and other veterinary procedures
(Fish & Cooksey, 1970; Riggins, Koehler,
Brinkman, & Burch, 1968). Riggins et al
(1968) report that, in clinical situations,
CPPS is useful as the primary therapeutic
agent in treating shock in dogs and as an
auxiliary agent in treating cases 0 f
dehydration, diarrhea, and toxemia. In
addition, they report that CPPS
significantly increases the chances of
survival in dogs bled at known rates;
bleeding that caused 100% fatality in
control Ss was lethal in only one of three
CPPS-treated dogs. Fish and Cooksey
(1970) report that CPPS is a suitable
replacement for blood transfusions and
facilitates the restoration of protein
balance in dogs suffering from long-term
proteinuria.

The availability of an item such as CPPS
for surgical procedures involving the
laboratory rat might prove of great
assistance, especially in cases where
presurgical observation has made the S of
more than casual interest. Unfortunately,
only about to cc of blood can be taken
from the average rat (Farris & Griffith,
1949, p. 407), thus making the production
of rat blood products exceedingly costly.

The present study investigated the
possibility of safely administering CPPS to
laboratory rats. The study was directed
primarily toward ascertaining whether or
not the repeated introduction of canine
protein into a rat's system, especially in
therapeutic doses, would cause harmful
side effects.
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METHOD
Subjects

The Ss were 12 male Long-Evans and 3
Sprague-Dawley rats ranging in age from 4
to 12 months, with a mean weight of
530 g. They were selected from the
available stock 'in the California State
College; Los Angeles, animal colony and
were allowed ad lib food and water for the
duration of the experiment. All Ss had
been subjected to behavioral testing, but
were intact, and had not been subjected to
pharmacological manipulation.

Procedure
Animals wen~ given subcutaneous

injections of CPPS in the loose skin at the
back of the neck. Dose levels of 0.2, 0.5,
1.0, 2.0, and 5.0 cc/kg of body weight
were tested. The first level of treatment
was continued for 3 days, at which time
one randomly selected S from each group
was sacrificed, and one S had its dose
switched from a low- to high·dose group,
or vice versa. All Ss were treated at the new
levels for 3 more days, at which time
another S from each group was sacrificed.
The procedure for any given S during
treatment was as follows: The S was
weighed, lightly anesthetized with ether,
carefully examined around the site of the
previous injections, and given its next
injection. Food and water intake and the
condition of the drop pans were also
observed at this time.

After the Ss were sacrificed they were
autopsied. Special attention was given to
the inspection of the area of injection and
to a number of internal organs, particularly
the liver. A blood sample from one S
treated with a 5.D-cc/kg dose for 6 days
was examined and no anomalies were
noted.

RESULTS
It is most notable that all Ss survived

until they were sacrificed for examination.
In no case did there appear to be any sign
of an adverse reaction to treatment with
the foreign protein. The animals ate and
drank normally and showed no overt sign
of ill health. One S, apparently suffering
from a respiratory ailment at the beginning
of the experiment, recovered in 2 days.
The Ss' weight, usually a good indicator of
well being, held constant throughout the
period of the experiment. The autopsies
revealed no sign of physical malfunction.
There was a very slight discoloration of the
skin around the site of the injection in
most cases. Those Ss with high dose levels
showed the presence of slight blood clots
around the site of the injection, and several
Ss showed an apparent increase in blood
vessels serving the injection site.
Examination of the liver and other internal
organs revealed no anomalies of any sort.
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DISCUSSION
We have concluded that CPPS may be

safely administered to rats without short
or long-term side effects. It is important to
note that most of the Ss participating in
this experiment were treated for 6
consecutive days. If CPPS were 10 be used
to facilitate recovery from surge I y, there
would probably be no more than two doses
given, and these on a single day, befc[z and
after the surgery. This research indkdes
that there is nothing to contraindicate i!',e
use of CPPS in rat surgery or in treating th~

other conditions in which' it has been
shown to be effective in dogs. CPPS has
been used in this laboratory as a routine
pre- and postsurgical treatment for
stereotaxic surgery in rats. While no
systematic figures are available, there has
been a much higher rate of survival from
lengthy surgical procedures; however, a
planned comparison of survival rates of rats
with and without CPPS treatments has not
been performed.
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An inexpensive surface-mounted
cannulae for the study of spreading

'cortical depression 1

W. P. BRITTAIN, D. K. ZWEMKE,andG.
L. BUGG, WICHITA STATE
UNIVERSITY, Wichita, Kansas 67208

The literature concerned with methods
and surgical procedures used in the study
of spreading cortical depression with rats
manifests a number of inconsistencies and
inadequacies. Specifically involved are a
number of saliently important factors.
These include dura mater dehydration,
cranial exposure to possible infection,
awkward requirements for suturing skin
are as surrounding and covering the
trephine hole placements, loss in ability to
accurately quantify the amount of the
depressing agent (typically KCL), and the
magnitude of its corresponding effect,
temporal limitations for postoperative
recovery, and needless sacrificing of

animals. The latter results in time loss and
sometimes necessitates tampering with the
experimental design (Marshall, 1959; Tapp,
1962).

Buresova and Bures (1958, 1963, 1964,
1965), while controlling for possible brain
edema with a postoperative injection of
procaine penicillin, employed a loose
suture technique to gain access to the
trephine placements prior to experimental
hemispheric depression. Using a similar
procedure, Travis (1964) was forced to
discard Ss that, prior to depressant
"pplication, manifested cortical surface
{i~coloration. Generally, the methods and
SUI;?-:Cal procedures in this area of research
reql.ired topical application of the
depres~,,'g agent with soaked cotton swabs.

METHOD
Special ca"",ulae were designed in an

effort to elimiI:<ite some of the problems
ou tlined in the introduction. These
surface-mounted canllulae were produced
from standard aluminum inflation needles
(as used on footballs and basketballs and
available at most sporting-goods stores).
The needles were cut off at the base; the
bases were then placed in a vise, and the
centers drilled out with a 2.5-mm drill. The
same size trephine was then used for
trephining the skull. A fine metal me was
used to flatten the surface contact area of
the cannulae (Fig. I) in such a way as to
form a lip extending from the bottom
about ~ mm.

Screw caps were made from standard
soft plastic valve-stem caps (au tomobile)
by cutting off the bottom one-third of
their length (Fig. 2). These caps, when
shortened and placed securely on the
cannulae, will not come off inadvertantly
and provide an easy-to-manipulate,
waterproof, and relatively air-tight cap.
The use of this combination provides easy
access to the trephine holes, makes dressing
changes unnecessary, and holds infection
and dural drying to a minimum.
Procedure

After the initial incision has been made,
the cranial area should be thoroughly
scraped and dried. An elliptical lateral
incision appears to be the most practical
for this method rather than the typical
medial incision. The cannulae (with caps
attached) should be placed on the skull and
their positions marked for drilling of the
trephine holes and screw sets. Two anchor
screws are usually sufficient, one anterior
and one posterior to the cannulae
placement.

Cranial openings are made with a dental
drill, using a 2.5-mm metal bit for the
t re phines and whatever size bit is
appropriate for the set screws. Care should
be taken to avoid breaking through the
dura.
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