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Intracranial Surgeries and Cannula Placement

Stereotaxic surgery was performed in order to target the ventral hippocampus with a
bilateral cannulation and the later direct infusion of D2 receptor antagonist eticlopride. Before
surgery, animals were anesthetized with
isoflurane and given analgesic Rimadyl
(0.03ml; i.p.) and antibiotic cefazolin (0.2ml;

i.p.). The scalp was then disinfected and
incised in order to expose the skull. After
exposing the skull, the area was cleaned and
two holes, where the cannulas were placed,
were drilled with respect to bregma. The
cannulas targeted the ventral hippocampus

(AP = -52mm; ML = +/- 52mm; DV =
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animals will receive at least three days of post-operative care with daily injections of Cefazolin
and Rimadyl.
Tissue Collection and Placement Scoring

Once the fear test concluded and data was collected, rats were transcardially perfused. To
initiate the perfusion, rats were anesthetized with euthasol. For the perfusion we utilized 150-200
mL of cold 0.9% PBS and 200-300 mL of 10% formalin. Brains were collected and stored in
formalin for the following 24 hours. After 24 hours, the brains were transferred to a 20% sucrose
azide solution for 48 hours. After 48 hours, the brains were removed from the solution and
frozen at -80°C.

Brains were sliced using a cryostat slicer and mounted onto slides. They were let dry for
48-72 hours before staining with cresyl violet. After staining, slides were cover-slipped. Cannula
placement was then scored under a microscope for accuracy (Figure 4).
Results
Study 1: Cocaine impairs acquisition and consolidation of cued fear memories

An unpaired t-test comparing freezing percentage behavior during test between rats
receiving cocaine and rats receiving saline revealed that rats that received cocaine administration
prior to fear conditioning showed significantly decreased freezing (M = 13.47; SD = 6.80) during
fear test when compared to rats that received saline (M = 52.92 ; SD = 13.37), t(14)=7.44, p <
.001 (Figure 5B). This demonstrates that cocaine administration pre-conditioning impairs fear
memory acquisition, as seen by reduced freezing behavior during the fear test. A two-way
repeated measures ANOVA comparing freezing behavior between cocaine-treated and
eticlopride-treated rats revealed a significant main effect of cocaine [F(1,28) = 40.50, p < .001]

and eticlopride [F(1,28) = 59.45, p < .001]. There was a statistically significant interaction
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between cocaine and eticlopride [F(1,28) = 49.76 , p < .001] (Figure 6B). A post-hoc Tukey’s
multiple  comparison’s  test revealed a  significant difference  between the
eticlopride-cocaine-treated rats (M = 64.53; SD = 5.73) and the cocaine-treated rats (M = 13.29;
SD = 17.08 ; p <.001), a significant difference between the eticlopride-saline-treated rats (M =
62.14; SD = 12.95) and the cocaine-treated rats (p < .001), and a significant difference between
the cocaine-treated rats and the saline-treated rats (M = 59.86; SD = 11.61; p < .001). These
results indicate that animals receiving cocaine immediately after conditioning froze significantly

less than animals receiving saline alone or the D2 receptor antagonist eticlopride.
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Figure 5. A) Effect of cocaine administration prior to conditioning on percent time spent freezing during
the six tone-shock presentations in the conditioning trial. B) Effect of cocaine administration prior to
conditioning on percent time spent freezing during fear test. Cocaine-treated rats spent less time freezing

during fear test than saline-treated rats.
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Figure 6. A) Fear learning during the six-tone shock presentations. B) Effect of cocaine administration
alone or concurrent with eticlopride immediately afier conditioning on percent time spent freezing during
fear test, Cocaine-treated rats spent less time freezing during fear test than saline-treated rats,
Eticlopride-cocaine-treated rats spent more time freezing during fear test when compared to

cocaine-treated rats.

Study 2: Antagonism of D2 receptors in the ventral hippocampus mediates cocaine’s impairing
effect on fear memory consolidation

When comparing freezing behavior during fear test of animals receiving intra-VH
eticlopride infusion with a cocaine injection, a saline infusion with a cocaine injection, or a
saline infusion with a saline injection, a one-way ANOVA revealed a significant difference
across all groups [F(2,12) = 10.05, p < .01]. A post hoc Tukey’s multiple comparison’s test
revealed a significant difference between the eticlopride infusion-cocaine injection rats (M =
68.8; SD = 17.66) and the saline infusion-cocaine injection rats (M = 36.29; SD = 20.38; p < .05),
and a significant difference between the saline infusion-saline injection rats (M = 99.21; SD =

1.16) with the saline infusion-cocaine injection rats (p < .01). However, there was no significant
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difference between the saline infusion-saline injection and the eticlopride infusion-cocaine
injection groups. These results suggest that animals receiving a saline infusion concurrently with
a cocaine injection immediately after conditioning froze significantly more during fear test than
animals receiving an eticlopride infusion with a cocaine injection. Additionally, these results
show that animals treated with saline alone froze at comparable percentages than animals

receiving an eticlopride infusion with a cocaine injection.

% %k *
100— |
] 100
80.] 90
] 80
= o 70 1
2 ] - VEH & 50
e 407 & COC £ 40
) ] & ETI+COC 2 a9
20 20
] 10
o4 —— 0 :
Trial VEH COC ETI+COC

i . ‘el i rir six- shoc sentations. ' ing administratior
Figure 7. A) Fear learning during the six-tone shock presentations. B) Effect of cocaine administration
paired with a saline or eticlopride infusion. Animals administered saline with cocaine froze significantly

less than animals treated with eticlopride and cocaine.



