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Abstract

We attempted to investigate the effects
of HBA on learning and memory processes
such as acquisition, consolidation and
retrieval in the passive avoidance task in rats
and piracetam was used as a positive control.
HBA can attenuate the impairments of
learning  acquisition induced by p-
chloroamphetamine (PCA) and apomorphine
(APO), the impairments of memory
consolidation induced by cycloheximide
(CXM) and the impairments of memory
retrieval induced by APO in rats. The above
results indicated that the counteractive effects
of HBA are bell-shaped dose-response curve
with a maximal effect at 5 mg/kg and greater
than those brought through piracetam.
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In the mechanism for the counteractive

effects of HBA on CXM-induced memory
consolidation impairment, the counteractive
effect of HBA was not depressed by either
SCOP or mecamylamine, The serotonin (5-
HT) releaser, PCA, and precursor, 5-
hydroxytryptopan significantly antagonized
the counteractive effect of HBA on the
CXM-induced shortening of retention
latencies. Furthermore, the counteractive
effect was also inhibited by the 5-HTia
receptor agonist 8-OH-DPAT and the 5-HT,
receptor agonist DOI, but potentiated by the
5-HT receptor antagonist (+)-pindolol and the
5-HT, receptor antagonist ritanserin.

Moreover, recent studies have revealed
that cognition enhancing drugs act via the
peripheral or central mechanism. The present
study was further investigated to evaluate
whether the counteracting effects of HBA
was mediated by the peripheral or central sites
of action. In the role of peripheral sites on the
counteractive  effects of HBA, the
counteracting effects of HBA on the CXM-
induced memory impairment in 6-OHDA
(i.v.)-treated rats were smaller than those of
HBA in normal rats. Secondly, adrenalectomy
could partially block the attenuating effects of
HBA on CXM-induced memory impairment.
In the role of central sites on the
counteractive effects of HBA, HBA
attenuated the impairment of learning and
memory induced by 6-OHDA or 5,7-DHT in
rats.

These above results suggest that 1) The
beneficial effects of HBA on the PCA-induced
impairment, the CXM-induced impairment
and the APO-induced impairment were
greater than those of piracetam and its
mechanism may be related to decreased
serotonergic activity via directly 5-HT;, and
5-HT, receptors or indirectly o-adrenergic
receptors, and decreased dopaminergic
activity via D; and D, receptors. 2). The
attenuating effects of HBA on the various
drugs-induced impairment acted through not
only the peripheral sites such as sympathetic
nervous systems and adrenal gland, also the
decrease of serotonergic activity mainly via

postsynaptic 5-HT receptors and
dopaminergic activity via presynaptic or
postsynaptic receptors.
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Fig 1. Effects of p-hydroxybenzyl alcohol (HBA) and
piracetam on the CXM-induced memory
consolidation impairment of passive avoidance
response in rats, Each column represents the medians
and the range inside Sth and 95th percentile. * P<0.05,
#2 P<) 01, #++% P<0.001 compared with CXM group.
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Fig 2. Effects of scopolamine (SCOP) and
mecamylamine (MECA) on p-hydroxybenzyl alcohol
(HBA)-induced recovery from CXM-induced memory
consolidation impairment of passive avoidance
response in rats, SCOP (A} and MECA (B). Each
column represents the median and the range inside
5th and 95th percentile. ¥*¥ P<0.001 compared with
CXM group.

Fig 3. Effects of p-chioroamphetamine (PCA) and 35-
hydroxytryptophan  (5-HTP) on  p-hydroxybenzyl
alcohol (HBA)-induced recovery from CXM-induced
memory consolidation impairment of passive
avoidance response in rats. PCA (A) and 5-HTP (B).
Each column represents the median and the range
inside 5th and 95th percentile. *** P<(.001 compared
with CXM group. a P<0.05, aa P<0.01 compared with
CXM in combination with HBA group.
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Fig 4, Effect of 6-hydroxydopamine (6-OHDA) on p-
hydroxybenzyl alcohol (HBA)-induced recovery from
cycloheximide ({CXM) -induced memory
consolidation impairment of passive avoidance
response in rats. Each column represents the median
and the range inside 5th and 95th percentile. ***
P<0.001 compared with CXM group. a P<0.05
compared with HBA in combination with CXM
group.
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Fig 5. Effect of p-hydroxybenzyl alcohol (HBA) on the
CXM-induced memory consolidation impairment of
passive avoidance response in intact and
adrenalectomized (ADX) rats. Each column
represents the median and the range inside 5th angd
95th percentile. * P<0.05, ##* P<0.001 compared
with vehicle group. a P<0.05 compared with the
sham-operated group.
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Fig 6. Effect of p-hydroxybenzyl alcohol (HBA) on the
6-hydroxydopamine (6-OHDA) -induced performance
impairment of passive avoidance response in rats.
Each column represents the median and the range
inside 5th and 95th percentile. * P<0.05 compared
with vehicle group.
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Fig 7. Effect of p-hydroxybenzyl alcohol (HBA) on
5,7-dihydroxytryptamine (5,7-DHT) -induced
performance impairment of passive avoidance
response in rats. Bach column represents the median
and the range inside Sth and 95th percentile. * P<0.03,
*** P<(0.001 compared with vehicle group.
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