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Abstract

Paeony roots (Paeonia lactifloria PaLL)
has been used in gynecological disorders as
an antispasmodic and analgesic drug. From
our previous studies, we found that
paeoniflorin, the major component of paeony
roots, showed analgesic effect. However,
there were only few papers mentioned about
the action mechanism of paeony roots. From
our previous studies, we found that
paeoniflorin could attentuate the seizure-like
exictation induced by high dose morphine
and inhibited the biting and scratching
behavior induced by subatance P, which are
considered to have a close relationship to
NMDA receptors. From our previous studies,
it also showed the inhibitory effects of
paeoniflorin on the biting and scratching
behavior induced by glutamate, NMDA,
AMPA and transACPD. Moreover, the
field-EPSP mediated by NMDA in rat
hippocampal brain dlice is aso inhibited by
paeoniflorin. It revealed that paeoniflorin has
inhibitory effect on NMDA receptors. In this



study, we attempt to explore the mechanism
of inhibitory effect of paeoniflorin on NMDA
receptors by using antisense
oligodeoxynucleotides of different NMDA
receptor subtypes mRNA. The inhibitory
effects of paeoniflorin on NMDA receptor
were via the inactivation of NR2B subunit.
The effect of paeoniflorin on NR2B was also
evaluated by immunohistochemistry and
Western blotting of NMDA receptor proteins.
Moreover, paeoniflorin inhibit the intracell-
ular calcium of hippocampal primary culture
cel culture evoked by NMDA. The
inhibitory effect of paeoniflorin on NMDA-
evoked calcium influx was dose-dependent.
From above results, inhibitory effects of
paeonilforin on NMDA receptor might via
the inactivation of calcium influx.

Keywords: Paeoniflorin, Oligodeoxynucleo-
tides, Immunohistochemistry,
hippocampal cell culture,
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The effect of paeoniflorin and MK 801 on NMDA-induced biting and scratching
behavior in mice. Paeoniflorin (PF 48, 96, 240 ng / 5m) were intra-
cerebroventricularly (i.c.v.) administered 15 min before intrathecal of NMDA (122
pmol / 5m). NMDA receptor antagonist MK-801 (MK 5ng / 5m) was administered
intrathecally 5 min before NMDA injected. The time spent biting or scratching
induced by NMDA during the first 120s after NMDA injected was recorded. Data
were shown asmean + S.E.

* P<0.05, ** P<0.01, *** P<0.001 compared with NMDA group.

# P<0.05, ## P<0.01, ### P<0.001 compared with MK-801-treated group.
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Fig 2.

The effect of paeoniflorin and AP5 on NMDA-induced biting and scratching
behavior in mice. Paeoniflorin (PF 48, 96, 240 ngy /5m) were
intracerebroventricularly (i.c.v.) administered 15min before intrathecal injection of
NMDA (122 pmol /5m). NMDA receptor antagonist AP5 (0.1 mM /5m) was
administered intrathecally 5 min before AMPA injected. The time spent on biting
or scratching induced by NMDA during the first 120s after injection NMDA was
recorded. Data are shown as mean + S.E. (n=12)

* P<0.05, ** P<0.01, *** P<0.001 compared with NMDA group.
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Fig 3.The time course effect of antisense oligodeoxynucleotides of NMDA receptor
subunits on NMDA-induced biting and scratching behaviors in mice. Antisense
oligodeoxynucleotides (15 nM / 5m) were intracerebro-ventricularly administered
1, 3, 7 days before intrathecal of NMDA (122 pmol / 5m). The time spent biting or
scratching induced by NMDA during the first 120s after NMDA injected was
recorded. Data are shown as mean = SE. * P<0.05, ** P<0.01, ***P<0.001
compared with NMDA group.
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Fig 4. The time course effect of antisense oligodeoxynucleotides of NMDA receptor
subunits on NMDA-induced biting and scratching behaviorsin mice.
Antisense oligodeoxynucleotides (15 nM / 5m) were intracerebroventricu-
larly administered 1, 3, 7 days before intrathecal of NMDA (122 pmol / 5m).
The time spent biting or scratching induced by NMDA during the first 120s
after NMDA injected was recorded. Data are shown as mean + S.E. * P<0.05,
** P<0.01, ***P<0.001 compared with NMDA group.
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Fig 5. Effect of antisense oligodeoxynucleotide of NMDA receptor subunit (2B) on
NMDA-induced biting and scratching behavior in mice. Paeoniflorin (PF 48, 96,
240 ng / 5m) were intracerebroventricularly (i.c.v.) administered 15 min before
intrathecal of NMDA. Antisense oligodeoxynucleotide (15 nM / 5m) were
intracerebroventricularly administered 1, 3, 7 days before intrathecal of NMDA
(122 pmol / 5m). The time spent on biting or scratching behavior induced by
NMDA during the first 120s after NMDA injection was recorded. Data were
shown as mean = S.E. * P<0.05, ** P<0.01, *** P<0.001 compared with NMDA
group. # P<0.05, ## P<0.01, ### P<0.001 compared with antisense 2B group.



A. Control (cortex, 400X)

B. NR2B l1day (cortex, 400X)
®"

Fig 6.Immunohistochemical detection of NMDA receptor by anti-NMDA receptor NR2B
antibody. Antisense oligodeoxynucleotide (ODN) of NMDA receptor subunit (NR2B)
(15nM/5m) were intrathecal admini- stered once daily for 1, 3, 7 days. (A) Normal
control mice brain cortex (100X), (B) Mice treated with antisense ODNS of NMDA
receptor NR2B for 1 days (400X), (C) Mice treated with antisense ODNS of NMDA
receptor NR2B for 3 days (400X), (D) Mice treated with antisense ODNS of NMDA
receptor NR2B for 7 days (400X).
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Fig 7. Immunohistochemical detection of NMDA receptor by anti-NMDA receptor NR2B
antibody. Antisense oligodeoxynucleotide (ODN) of NMDA receptor subunit (NR2B)
(15nM / 5m) were intrathecal administered once daily for 7 days. Paeoniflorin (PF 240
ng/ 5, i.c.v.) were administered 15 min before mice were sacrificed. Normal control
mice brain cortex 100X (A), 400X (B). Mice treated with antisense ODNS of NMDA
receptor NR2B for 7 days 100X(C), 400X (D). Mice treated with antisense for 7days
and paeoniflorin was given 15 min before mice were sacrificed 100X (E), 400X (F).

11



A. Control (cortex, 400X) B. NR2B 7day + PF 48 ng

C. NR2B 7day + PF 96 ng D. NR2B 7day + PF 240 ny
cortex, 400X) cortex, 400X

Fig 8. Effect of paeoniflorin and antisense oligodeoxynucleotide (ODN) of NMDA receptor
subunit (NR2B) on the NMDA receptor by immunohistochemical detection in mice.
Mice cortex was stain with anti-NMDA receptor NR2B antibody. Antisense
oligodeoxy- nucleotide (ODN) of NMDA receptor subunit (NR2B) (15nM/5m) was
intrathecal administered once daily for 7 days. Paeoniflorin (PF 48, 96, 240 ng/5m,
i.c.v.) were administered 15 min before mice were sacrificed. NR2B represented mice
treated with antisense ODN of NMDA receptor NR2B subunit. (A) Normal control
mice (100X), (B) NR2B 7 days + PF 48ng (400X), (C) NR2B 7 day + PF 96y
(400X), (D) NR2B 7 days + PF 240ng (400X).

12



8- -grrrtce-_ .-

comrol 2B PF PF PF 2B PF PF PF 2B PF PF PF 1 3 7
lday 48 96 240 3ay 48 96 240 7ay 48 96 240 day day day

ng ng ny ng ng ny ng ng ny
2B 1day 2B 3ay 2B 7 day PF 240
[ control
120 - 2B
B 2B+PF48
Y 2B+PF96
100 - — _ E== 2B+PF240
I 1 PF 240
% so0 -
60 - l * )
# «
#
3 @
40 -
:
20 -
0 %
1 day 3 day 7 day

Fig 9.Western blot results of antisense oligodeoxynucleotide of NMDA receptor subunit
(2B) in mice brain tissue. Paeoniflorin (PF 48, 96, 240 ng / 5n) were intracere-
broventricularly (i.c.v.) administered 15 min before sacrificed. Antisense
oligodeoxynucleotide (15 nM / 5m) were intracerebroventricularly administered 1,
3, 7 days. Paeoniflorin (PF 240 ng / 5m) were intrathecally administered 1, 3, 7
days. Lanes were loaded with 30ng protein. * P<0.05 compared with control group
# P<0.05 compared with antisense 2B l1day group, + P<0.05 compared with
antisense 2B 3day group, @ P<0.05 compared with antisense 2B 7day group.
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