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Abstract —

Schizophrenia is a severe psychiatric disorder and characterized by positive symptom (i.e., delusions, halluci-

nations), negative symptom (i.e., lack of emotion, social withdrawal), and cognitive impairment. Previously, we reported that
the ethanolic extract of Prunella vulgaris var. lilacina attenuated the MK-801-induced schizophrenia-like behaviors such as
prepulse inhibition (PPT) deficits and cognitive impairment in mice. The aim of the present study was to investigate whether
danshensu isolated from P. vulgaris var. lilacina attenuates MK-801-induced sensorimotor gating dysfunction (PPI deficits),
hyperlocomotion, and memory impairment in mice. Acute administration of danshensu (1, 3, or 10 mg/kg) significantly ame-
liorated the MK-801-induced PPI deficits in the acoustic startle response test. We also observed that the impaired recognition
memory induced by MK-801 was attenuated by danshensu (1 mg/kg) in the novel object recognition test. However, danshensu
failed to reverse the MK-801-induced hyperlocomotion in the open-field test. Collectively, the present results indicate dan-
shensu would be an active agent for treating neuropsychiatric disorders such as schizophrenia.
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Fig. 1. The structure of danshensu

Prunella vulgaris var. lilacina
70% EtOH Extract (100 g)

Diaion HP20 (6.9x70 cm)
H,0 100% — 100% MeOH

I ! | 1

PRVU2-1 PRVU2-2 PRVU2-3 PRVU2-4 PRVU2-5 PRVU2-6~15
10589
Silica gel (70-230 mesh, 6.5x32.5 cm)
EtOAc/MeOH/H,0=7.5/2/0.5
I I I I I I
Fr.1 Fr.2 Fr.3 Fr.4 Fr.5 Fr.6

Sephadex LH-20 (3.4x35 cm)
H,0 100%— MeOH/H,0=1/1

Dansensu (1200 mg)

Fig. 2. The isolation scheme for danshensu from the 70%
ethanolic extract of Prunella vulgaris var. lilacina
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Fig. 3. The effects of danshensu (DSS) on the acoustic startle
amplitude (A) and prepulse inhibition (B) of the acoustic
startle response task in the MK-801-treated mice. At 60 min
before the acoustic startle response task, danshensu (1, 3, or 10
mg/kg, p.o.) or the same volume of vehicle (0.9% saline
solution) was administered to mice. The sensorimotor gating
deficit was induced by administering MK-801 (0.2 mg/kg, i.p.)
30 min before the acoustic startle response task. The data
represent the means = S.E.M (n = 9-10 per group) (*P < 0.05,
versus the vehicle-treated controls; “p < 0.05, versus the MK-
801-treated group). The number in parenthesis means the dose
(mg/kg) of danshensu, clozapine or MK-801. CLO, clozapine.
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Fig. 4. The effects of danshensu (DSS) on the MK-801-
induced hyperlocomotion in the open field test in mice.
Distance traveled with 5 min interval (A) and total distance
traveled (B) were presented. The data represent the means =+
S.EM (n = 9-10 per group) (*P < 0.05; ***P < 0.001, versus
the vehicle-treated controls). The number in parenthesis means
the dose (mg/kg) of danshensu or MK-801.
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Fig. 5. The effects of danshensu on the MK-801-induced
object recognition impairment in the novel object recognition
test in mice. The percentage of exploration time spent on the
novel objects (A) and the total exploration time (B) are
presented. The data represent the means + SEEM (n = 9-10
per group) (*P < 0.05, versus the vehicle-treated controls; p<
0.05, versus the MK-801-treated group). The number in
parenthesis means the dose (mg/kg) of MK-801. Con, control.
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Fig. 6. The effect of danshensu on the MK-801-induced
cognitive impairments in the passive avoidance task in mice.
The results from the acquisition trial (A) and retention trial (B)
were presented. The data represent the means = SEM (n = 9-
10 per group) (*P < 0.05, versus the vehicle-treated controls).
The number in parenthesis means the dose (mg/kg) of MK-
801. Con, control.
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