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Immediate Extinction Renewal Deficit following Pavlovian
Fear Conditioning with Mild, but not Strong
Footshock Unconditioned Stimulus®
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'Department of Psychology, Korea University

Impaired extinction following fear conditioning in the immediate past, dubbed immediate extinction deficit (IED) has been
repeatedly demonstrated in animal models. However, whether IED is a universal phenomenon across all different intensities of the
US is unknown. In the current experiment, we tested the effect of strong vs. mild footshock US during acquisition on the
subsequent extinction, retention and renewal. In Exp.1, rats were subjected to Pavlovian fear conditioning with a tone conditioned
stimulus (CS, SkHz, 80dB, ITI between 45~75sec) and footshock unconditioned stimulus (US, 1.0mA). Then they were divided
into four groups: immediate extinction (IE); delayed extinction (DE); immediate no-extinction (IE NO); delayed no-extinction
(DE NO). IE and DE received 30 CS-only trials 10 min or 24 hr after the conditioning, respectively. IE NO and DE NO
received the same treatment except for the CS. Twenty-four hours later, they all received retention test which was composed of
10 trials of CS-only trials. On the next day, they received renewal test in a different context and received 10 trials of CS-only
trials. Consistent with previous studies, Only DE showed reliable extinction and renewal. IE showed extinction deficit. In Exp.2,
the same experimental protocol was employed except for the shock intensity (0.4mA). In contrast to the results from Exp.1, both
IE and DE showed a reliable extinction. However, only DE showed renewal effect. Taken together, the current result suggests
that extinction process (consolidation of extinction memory) following Pavlovian conditioning with weak shock might involve

different neural mechanism from that with strong shock.
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Figure 1. Experimental procedure for testing immediate extinction renewal deficit (IRD)

On the first day of experiment, all rats were habituated to both context A and B for 10 min. Twenty four hours later, they received

five paired presentations of the CS and US in Context A. After conditioning, the rats were returned to their home cage in the colony

room. Fither 10 min or 24 h after conditioning, the rats in the extinction group were given extinction training composed of 30

CS-only trials in context B. Control groups were subjected to context B for the same time without the CS presentation. Forty eight

hours after conditioning, all groups received a extinction retention test with 10 CS—only presentations. On the following day, they

received a renewal test with 10 CS—only presentations in Context A.
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and delayed extinction after fear conditioning with strong footshock.

(A) Fear conditioning. All four groups showed a similar freezing level across five acquisition trials.

(B) Extinction across blocks of 3 trials. Both IE and DE showed high levels of freezing in the beginning of extinction, which then

gradually declined. No extinction groups showed no freezing. (C) Retention test.

(D) Retention test averaged over the first five trials. Only DE showed a significant reduction in freezing compared to other groups.

The freezing level in IE was not significantly different from those of the control groups. (E) Renewal test. (F) Renewal test averaged

over the first five trials. Both IE and DE showed high levels of freezing, indistinguishable from those of the no extinction groups in

the renewed context. Abbreviations: IE, immediate extinction; DE, delayed extinction; IE_NO, Immediate no extinction; DE_NO,

delayed no extinction. Error bars indicate +SEM.
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Figure 3. Immediate and delayed extinction after fear conditioning with mild footshock.

(A) Fear conditioning. All four groups showed a similar freezing level across five acquisition trials.

(B) Extinction across blocks of 3 trials. Both IE and DE showed high levels of freezing in the beginning of extinction, which then

gradually declined. No extinction control groups showed no freezing. (C) Retention test. (D) Retention test averaged over the first five

trials. Only DE showed a significant reduction in freezing compared to the no extinction groups. (E) Renewal test. (F) Renewal test

averaged over the first five trials. Freezing was significantly lower in IE than other groups. Only DE showed increased freezing to the

CS in the renewed context.
Abbreviations: IE, immediate extinction; DE, delayed
Error bars indicate +SEM.
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Immediate Extinction Renewal Deficit following Pavlovian Fear Conditioning with Mild, but not Strong Footshock Unconditioned Stimulus
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