This article was downloaded by:

On: 22 January 2011

Access details: Access Details: Free Access
Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

e Journal of Asian Natural Products Research
Publication details, including instructions for authors and subscription information:
4 [nul o http://www.informaworld.com/smpp/title~content=t713454007
Asian Natural
Products
Research Effect of ginsenoside Rb1 on long-term potentiation in the dentate gyrus of
o Bﬂt-?i anaesthetized rats
/=7~ Xiao-Ying Wang? Jun-Tian Zhang®
- Vo \('k * Institute of Materia Medica, Chinese Academy of Medical Sciences and Peking Union Medical
/ I' v _ @-= College, Beijing, China
Nes v X S,
Rt e Ji {/ | Online publication date: 09 September 2010
TR P o
@ 3—? . ik & 1:?: e
— a : - o ra Lk

To cite this Article Wang, Xiao-Ying and Zhang, Jun-Tian(2003) 'Effect of ginsenoside Rb1 on long-term potentiation in
the dentate gyrus of anaesthetized rats', Journal of Asian Natural Products Research, 5: 1,1 — 4

To link to this Article: DOI: 10.1080/10286020290029009
URL: http://dx.doi.org/10.1080/10286020290029009

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informworld. confterns-and-conditions-of-access. pdf

This article nay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
wi |l be conplete or accurate or up to date. The accuracy of any instructions, fornulae and drug doses
shoul d be independently verified with prinmary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713454007
http://dx.doi.org/10.1080/10286020290029009
http://www.informaworld.com/terms-and-conditions-of-access.pdf

19: 39 22 January 2011

Downl oaded At:

Taylor &Francis
Journal of Asian Natural Products Research, 2003 VoL. 5 (1), pp. 1-4 healthsciences

EFFECT OF GINSENOSIDE Rb1 ON LONG-TERM
POTENTIATION IN THE DENTATE GYRUS OF
ANAESTHETIZED RATS

XIAO-YING WANG and JUN-TIAN ZHANG*

Institute of Materia Medica, Chinese Academy of Medical Sciences and Peking Union Medical College,
1 Xian Nong Tan Street, Beijing 100050, China

(Received 13 December 2001; Revised 28 January 2002; In final form 27 February 2002)

Ginsenosides are the major principles of Panax ginseng and have various pharmacological actions on the central
nervous system. In this report, we investigated whether ginsenoside Rb1 (10, 100 nmol1~", icv) could increase the
population spike (PS) amplitude in a dose-dependent manner, and accelerate the maintenance phase of long-term
potentiation (LTP) induced by high frequency stimulation (HES) in the dentate gyrus of anaesthetized rats. However,
it had no effect on basic synaptic responses evoked by test stimulation. Comparatively, ginsenoside Rbl
(10, 100 nmol 1", icv) inhibited the induction phase of LTP induced by HES in a dose-dependent manner. This may
be one of the mechanisms of action of ginsenoside Rb1 on synaptic transmission. The details of the mechanism need
further investigation.
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INTRODUCTION

We investigated the cognition-enhancing effects of ginsenoside Rb1. In previous studies, Rb1
improved acquisition, consolidation and retrieval of memory impaired by amnestic agents,
and accelerated protein biosynthesis in the mouse brain [1,2]. Rbl (28.6 and 56.1 mgkg ™ ")
has been found to accelerate brain development in young mice as well as facilitate memory
acquisition in step down and step through avoidance response tests [3]. Mook-Jung reported
similar results: mice were trained in a Morris water maze following injection (ip) of Rbl
(1 mg/kg) for 4 days. Rbl-injected mice showed enhanced spatial learning compared to
control animals [4]. To further investigate the action of Rb1 on the central nervous system,
we have undertaken to study the effect of Rbl on long-term potentiation (LTP). LTP of
evoked potentials in the hippocampus is a form of activity-dependent synaptic plasticity
which has become widely regarded as a possible physiological substrate for some aspects of
learning and memory [5].
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FIGURE 1  The effect of Rbl (10, 100nmol 1™}, icv) on evoked potential in dentate gyrus of anaesthetized rats. The
average amplitude of the PS recorded 30 min before Rbl injection was defined as 100%. All data are presented as
mean = SD of five observations.

RESULTS AND DISCUSSION

Effect of Ginsenoside Rb1 on Basic Synaptic Transmission

Rb1 (10, 100 nmol 1, icv) was injected into the lateral cerebral ventricle. The influence of
Rb1 on the population spike (PS) evoked by low-frequency test stimulation was examined.
The mean baseline was obtained by averaging the PS amplitude of 6 time points within
30 min before Rbl administration. As shown in Fig. 1, the amplitude of PS did not change
after the vehicle and Rbl over a 60 min recording period. The PS amplitude of the Rbl
10nmol 1™ group at 10, 30, 60 min was 95 + 8, 104 + 7, 100 = 9%, respectively, and that of
the Rb1 100nmoll~" group was 106 + 8, 98 = 8, 103 = 7%, respectively. Therefore, icv
injection of 10, 100nmol1~" did not significantly affect the response evoked by test
stimulation (n = 5, P > 0.05). In other words, ginsenoside Rb1 has no significant effect on
basic synaptic transmission of dentate gyrus in anaesthetized rats. The result was in
agreement with Kazuho Abe’s report [6]. Therefore, ginsenoside Rbl is unlikely to change
the excitability of the postsynaptic membrane or release of neurotransmitter from
presynaptic terminals under normal conditions.

Effect of Rb1 on Inductive Phase of LTP Induced by High Frequency Stimulation (HFS)

As shown in Fig. 2, the PS amplitude of control groups did not change during a 90 min
recording period, the PS amplitude of HFS (100 Hz, 200 p.s) group was 209 = 20, 182 £ 19,
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FIGURE 2 Effect of Rb1 (10, 100 nmol1™ 1, icv) on DG LTP in anaesthetized rats. The average amplitude of the PS
recorded 30 min before Rbl injection or HES application was defined as 100%. Rb1 was injected 30 min before
tetanic stimulation (100 Hz, 200 ws) application. All data are presented as mean = SD of six observations. P < 0.01
versus vehicle-injected group, °P < 0.05, 'P < 0.01 versus HFS group.
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180 £ 19 and 178 £ 17% (n = 6) at 10, 30, 60, 90 min, respectively. Rb1 (10, 100 nmol 1_1)
was injected 30 min before tetanic stimulation application. The PS amplitude of the Rbl
10nmol 17" + HFES group was 183 * 19, 157 = 16, 156 *+ 14% at 10, 30, 60 min after HES
application (n = 6). In comparison, the PS amplitude of the Rgl 100 nmol1™" group was
176 =17, 142 = 13, 141 £13% at 10, 30, 60 min, respectively (n = 6). The result
suggested that Rbl (10, 100nmol1~", icv) decreased the PS amplitude and inhibited the
efficacy of synaptic transmission in a dose-dependent manner. Kazuho has reported a similar
result, Rb1 5nmol1~" icv attenuated the magnitude of LTP induced by strong tetanus (100
pulses, 100 Hz). It is of great interest that ginsenoside Rgl and Rbl exerted the opposite
effect on hippocampus LTP [7]. Considering the fact that Rgl showed an excitatory effect
and Rb1 behaved as a sedative in the central nervous system, and injection of Rb1 did not
affect the potential evoked by low-frequency test stimulation, it was probable that Rbl
selectively modulated processes activated during or following tetanic stimulation. The
following effect of Rb1 on the maintenance phase of LTP demonstrates further the complex
effect of Rbl on synaptic plasticity.

Effect of Ginsenoside Rb1 on Maintenance Phase of LTP Induced by HFS

Rb1 (10, 100nmol 1™, icv) was injected 30 min after HES application. As shown in Fig. 3,
the PS amplitude of the Rb1 10 nmol1~" + HFS group was 194 + 17,202 + 18,204 + 18%
at 10, 30, 60 min, respectively (n = 6). Comparatively, the PS amplitude of the Rbl
100nmol 1~ group was 203 = 19, 219 + 18, 220 + 21% at 10, 30, 60 min, respectively
(n = 6). Ginsenoside Rb1 exhibited a positive effect on the maintenance phases of LTP, and
increased LTP expression in a dose-dependent manner. It is of great interest that Rb1 showed
an opposite effect on the induction and maintenance phases of dentate gyrus LTP in
anaesthetized rats. Hippocampus LTP is considered to underlie certain forms of learning and
memory, and it has been reported that Rb1 ameliorated learning performances of mice in
passive avoidance tests [2], but inhibited the responses in conditioned avoidance tests such as
a shuttle-box test [8]. It is possible that inhibition of LTP by ginsenoside Rgl is, at least in
part, involved in the effects of Rbl on learning behaviour. However, Rbl accelerated the
maintenance phase of hippocampus LTP, therefore, as stated above, Rbl improved
acquisition, consolidation and retrieval of memory impaired by amnestic agents.

In conclusion, we have found for the first time that ginsenoside Rbl showed opposite
effects on the induction and maintenance phases of dentate gyrus LTP in anaesthetized rats.
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FIGURE 3 Effect of Rbl (10, 100 nmollfl, icv) on maintenance of perforant DG LTP induced by tetanic
stimulation in anaesthetized rats. The average amplitude of the PS recorded 30 min before Rb1 injection or HFS
application was defined as 100%. Rb1 was injected 30 min after tetanic stimulation (100 Hz, 200 ws) was applied. All
data were presented as mean = SD of six observations. °P < 0.05, 'P < 0.01 versus HFS group.
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This finding will contribute to explaining the complex pharmacological effects of Rb1 on the
central nervous system, but the detailed mechanism needs further studies.

EXPERIMENTAL SECTION

Drug Delivery [9,10]

Rb1 was supplied by the Department of Basal Organic Chemistry, Norman Bethune Medical
University. Drug doses were calculated on the basis of assuming the brain volume to be
approximately 2 ml and drugs theoretically achieved the brain concentrations required. The
final brain concentrations of Rbl 10 and 100 nmol1~ ' were used. The vehicle or Rbl was
injected into the lateral cerebral ventricle via a cannula inserted through the outer guide
cannula that was located in the lateral cerebral ventricle, following the measurement of the
baseline for 25—-30 min from the DG of the same hemisphere, the cannula was left in place
for 5 min after each injection.

Electrophysiological Recording

Recording of PS was carried out as described in our previous study [7,9,11,12]. Briefly, male
SD rats were anaesthetized with urethane carbamate (1.5 gkg ™', ip) and fixed in a stereotaxic
frame. A bipolar stimulation electrode was stereotaxically placed in the left entorhinal cortex
to stimulate the perforant path and the evoked potential was extracellularly recorded from the
granule cell layer of DG. Electrodes were slowly lowered to a depth of 2.5 mm, the final
depths were adjusted until maximal PS was obtained. A low-frequency test stimulation
(0.033 Hz, 200 ps) was applied at intervals of 30 s and the stimulus intensity was set at a level
which evoked a PS of 30—-50% of the maximum. The theta-like HFS induced LTP consisted
of 10 bursts of 5 pulses (100 Hz, 200 ws), and the brief tetanic stimulation was applied at the
same intensity through the same stimulation electrode as that used for test stimulation.

The evoked responses were averaged every five measurements, and the mean baseline was
obtained by averaging the PS amplitude of 6 time points obtained within 30 min before
injection of Rb1 or HFS application. The data were expressed as a mean percentage of the
mean baseline; the statistically significant difference between means was estimated using the
Student’s r-test.
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