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This study was undertaken to determine if a reduction in serotonin (5-HT)
synthesis would provide any protection from the behavioral effects of hippocam-
pal damage. The behavior of rats with such damage, of rats with only neocortical
damage, and of sham operates was examined in two experimental situations. Half
of each group had been treated with 300 mg/kg of p-chlorophenylalanine (PCPA)
for 3 successive days before surgery. and half were given control injections of
saline during this period. In the first group, locomotor, rearing. and grooming
were observed over a 2-week period postoperatively in an open field. In the
second group. rats were tested on the acquisition of a passive avoidance task 2
weeks after surgery. Animals with damage became in
the second week of testing. but no reduction in this activity was produced by the
drug administration. Rearing was initially depressed in animals with hippocampal
damage. and PCPA facilitated its recovery but decreased the rearing of intact
animals during the second testing week. Grooming levels were depressed
throughout testing in animals with hippocampal damage. The PCPA treatment
reduced grooming in animals with neocortical damage. Acquisition of the passive
avoidance was impaired for groups with hippocampal damage.

There have been several d jons that the biochemical interven-
tion before or just after damage to the central nervous system can reduce
the usual consequences of this damage (Berger et al.. 1971, 1973; de
Castro and Balagura, 1976; Glick and Greenstein, 1974; Glick ez al., 1972;
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Harrell and Balagura, 1975; Hynes et al., 1975; Lanier et al., 1974). The
interpretations of these changes in the behavioral consequences of brain
damage are varied but include the reduction of norepinephrine released
near the site of the damage (Osterholm and Mathews, 19723 b) and the
ion of a ch itivity in certain ing systems
prior to the induction of additional supersensitivity produced by the lesion
itself (Gllck and Greenstem, 1974). The present study was undertaken to
ifa in in (5-HT) activity would provide any
relief from the usual effects of hippocampal damage using an experimental
procedure similar to that used by Lanier et al. (1974). In that study
animals pretreated with AMT prior to bilateral hippocampal destruction
had a less extreme passive avcldance deficit than those not given AMT,
Ithough the I hyp ivity that develops about 1 week post-
operatively was not affected by the AMT prelreatment Changes in the
usual consequences of hippocampal damage after prior serotonin deple-
tion would also be of interest because of the possibility that the presence
of 5-HT in catecholaminergic neurons may be responsible for their capa-
bility for sproulmg (Berry and Rlches 1974).

The instration of p ine (PCPA) depletes S-HT
content of the brain by mterfenng wnh the enzyme, tryptamine hy-
droxylase (Koe and Wei: 1966; 1973). This pi the

synthesis of serotonin. In the present study, rats were treated with PCPA
for 3 days prior to receiving bilateral hippocampal or neocortical lesions.
Testing for changes in locomotor activity in the open field started im-
mediately after surgery. Ten open field tests were conducted over the
subsequent 2 weeks. During the testing in the open field, grooming and
rearing behavior were also recorded. After the testing in the open field,
the rats were trained on a passive avoidance task.

On the basis of three 5-min preoperative tests performed on consecu-
tive days in the open field, 43 male Long-Evans hooded rats from Charles
River Farms were divided into six groups with approximately equivalent
mean activity scores. Intraperitoneal injections of an aqueous suspension
of PCPA (100 mg/kg at 10 mg/ml each day, total of 300 mg/kg) were given
to nine rats that were to receive bilateral hippocampal ablations (Group
Hp), six rats that were to receive bilateral neocortical lesions (group Np)
and to eight intact, normal rats (Group Cp). Saline (pH corrected) injec-
tions were given to an additional eight rats that were to receive hip-
pocampal ablation (Group Hc), to four rats that were to receive neocorti-
cal lesions (Group Nc), and to seven intact rats (Group Cc). These
injections were given in the morning of 3 consecutive days immediately
following the preoperative activity test and before the day of surgery.
These dose levels of PCPA have been shown to block the synthesis of
5-HT (Koe and Weissman, 1966) and reduce the levels of serotonin by
over 80% of controls.

Al rats, including unoperated controls, were given 50 mg/kg of sodium






