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Effects of rhynchophylline on motor activity of mice
and serotonin and dopamine in rat brain’

SHI Jing-Shan. HUANG Bin, WU Qin. REN Ru—Xian’, XIE Xiao—Long
{Departmem of Pharmacology. Zunyi Medical College, Zunyi 563003, Ching)

ABSTRACT Rhynchophyliine (Rhy} reduced the
spontancous motor activity and enhanced the sedative
and hypnotic effects of sadium pentobarbital in mice,

The effects of Rhy anserotonin (5—HT) and dopamine
(DA) concetrations in rat brain, and the release of
5—HT and DA from the regicnal brain shices were
studied by a fluorescence detector., Rhy increased

Received 19920306 Accepted 19920820

! Project supported by the National Science Foundation of
Guizhou Province, Ne 90043,

* Now in Zunyi District Hospital, Zunpi 563001, China.

the 5—HT content in the hypothalamus and cortex, but
reduced the DA concentrations in the cortex.
amygdala. and spinal cord. Rhy promoted the
release of endogenous DA from 4 brain regions, The
release of 5—HT was increased in 2 brain regions and
decreased in hypothalamus slice, However, Rhy
inhibited the release of both 5-HT and DA evoked by
high potassium,
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hypnotics and sedatives; serctonin dopamine;
central nervous system ’



http://www.cqvip.com

PENBEFH  Acta Pharmacologica Sinica

1993 Mar; 14 (2) 115+

Uncaria riynchophvilz (Miq) Jackson is a tradi-
tional Chinese herb. The total alkaloids of Uncaria
riyachophylia has a sedative effect’'. Rhyncho—
phylline (Rhy), the main alkaloid of Uncaria
rhynchophyila. has hypotensive and bradycardic ef-
fects in anesthetized and concious animals™",

The present study was to investigate its calmative
effect and the changes of S—HT and DA in the ceatral

Aervous system.

Rhy crystal was provided by Guangxi Institute of
Traditional Chinese Medicine and Materia Madica.
It was dissolved in HC1 0.] mol- L™ and diluted

with distilled water to pH 6.5.
creatinine sulfate and dopamine hydrochloride were

The serotonin

purchased from Sigma. Light—sensitive count meter
(GJ-1, Tianjin Medical Equipment Factery) and
fluorestence spectrometer (RF—540, Shimdzu) were
used. The BALB / C mice and Wistar rats of either
sex were supplied by the Experimental Animal Center
of our college.

METHODS AND RESULTS

Righting reflex
sex, weighing 21 4+ 529 g, were randomly divided

Twenty—-one mice of either

inoto 3 groups. Group A ip oormal saline (NS),
group B ip sodium pentobarbital (SP) 35 mg~ kg™,
and group C ip SP 35 mg* kg™ plus Rhy 10
mg+ kg~'. The righting reflex was cormal in group
A, while all mice io groups B and C lost the reflex for
13t 6and 51+ 13 min, respectively (P<001).
Ancther 28 mice. weighing 22,3+ 29 g were
randomly divided into 4 groups. injecied ip SP 20
mg+ kg™, SPplus Rhy 20 or 40 mg+ kg™', and only
Rhy 40 mg+ kg™, respectively. In2h, the righting
reflex was retained in groups A, B, and D. But in
group C 5 /7 mice lost their reflex (P < 0.01).
Spomstanecus motor activity Twenty mice,
weighing 21,6+ 2.4 g, were randomly divided into 2
groups. Mice were put in the box with a ight—sensi-
live count meter 50 min after ip Rhy (20 mg+ kg™") or

NS. In the control group, the oumber of motor
activity was 17+ 5 times» min~', Rhy reduced the
number to 6+ 3 times* min~' (P<0.01).

5HT and DA contents in brain  Thirty—four
rats, weighing 130 20 g, were randomly divided
into 3 groups. Mice were injected ip NS or Rhy 20
and 40 mg* kg~' at 9 AM, respectively. The rats
were decapitated 50 min after medication, The hypo—
thalamus, braim stem, amygdala,
and spinal cord were separated”. 5—HT and DA
were extracted®’ and measured by RF-540
flucrescence spectrometer.

In this study. the extraction rates of 5—HT and
DA were 81,2+ 2.1% and 78.9+ 2 4%, respectively,
similar to those reported previously®. The correla-
tion coefficients of 5—HT and DA concentration were
0.9964+ 0.0043 and 09897+ 0.0058, respectively.

The 5—HT content was increased in hypo—
thalamus by Rhy dose—dependently. but decreased in
amygdala at a dose of 40 mg+ kg'. Rhy reduced
dose—dependently DA the conient in  the
hypothalamus, cortex. and spinal cord (Tab 1),

Release of 5—HT and DA  The brain slices of
amygdala and brain stem
were made'” from another 45 rats. The slices were
immersed in ice—cold artificial cerebrospinal fluid
(ACSF)Y® for washing. Then the slices were incu-
bated in ACSF 1.0 ml acrated with 95% 0,+5% CO,
at 37C . After 10 min, the ACSF was collected for
5—HT and DA determinations,

In normal potassium (KCl 5§ mmol: L7
ACSF, Rhy (3 and 30 ymol+ L™'") reduced the release
of 5—HT in the hypothalamus slices (P<0.01), and
increased the release in the cortex and amygdala at a
concentration of 30 pmole L7 (P<005). How—
ever, Rhy increased the release of DA in all slices
(Tab 2),

The releases of both transmitters evoked by high
K* (KCl 50 mmol+ L") were more than those in
pormal KY (P<001). Rhy 30 gmol- L™ lost the
effect of 5—HT release induced by high K' in
hypothalamus and amygdala slices, but enhanced the

frontal cortex,

hypothalamuse, cortex,
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Tab 1. Effect of rhynchophylline (Rhy) on serotonin {(5—HT) and dopamine (DA) contents in raf brain. x+ s

P> 005 “"P< 0.05. “"°P< 001 vs Control. MNumber of specimen in parentheses.
Transmiiter Brain region Control Rhy 20 40 mg- kg™
5~-HT/ng- g’ Hypothalamus 1 109+ 49 (7) 1383+ 63 (11)° 1378+ 76 (11)°"
Cortex 858% 719(®) B42+ 43(1)" 876£ 37(13)"
Brain stem 1 009+ 49 (8) 1043+ 49 (12)° 101581 (11)°
Amygdala TITL 58 (1) 76 49(11)" 200+ 63 (10)"
Spinal cord 1071% 58 (8) 10271 57(12)" 966+ 155(11)°
DA/ g g Hypothalanus 574+ 55 (9) 630+ 150 (8)" 730+ 130(8)"
Cortex 3633+ 402 (9) 2310 413(%)"" 1683+ 357 (8)""*
Brain stem 223+ 16(8) 261+ 48 (8)" 330+ 55 ()"
Amygdala 1 586+ 209 (8) $23+ 119(8) " 747+ TT )"
Spinal cord 252+ 39(8) 262+ 55 (8)° 146+ 20 (8)"
Tab2 Effect of Rhy on release of endogenons S—HT and DA from rat brain slices. x+ s
P> 005 “P<0.05 “"*P< 0.01vsCoptrol.
5-HT /g~ g DA/ nge g
Contzol Rhy3 304amols L' Control Rhy 3 30 ymol» L™
Hypothalamus 118+ 12(16)  84% 13 (10)"°" 44+ 10(B)"" R”7+8 (26) 97+ 12(9)" 188+ 20(8) "
Cortex 43t 4 (22) S0t 8 (10)° 60 12(B)" 43+ 5 (22) 51t 6 (7)" 76t 14 10"
Brain stem 786 (25) 69+ 12(10)° 64x5 (9" 34t 4 (16) 63£9 (9T 679 (9"
Amygdala 96+ 9 (21} 82+ 12 ()" 147 23 (8)" 303+ 41(18) 307+45(8)" 355 77(8)"
release of 5—HT in brain stem slices studv**. We considered that it was due to a difference

(P<0.05). But Rhy showed an inhibitive
effect on the DA release evoked by high K™ in
all slices of the 4 brain regions (Tab 3),

DISCUSSION

The determination of monoamine transmitters by
fluorescence  spectrometer 13 a commonly used
method, In our study, the release of 5—HT and DA
were slightly different with that found in previous

in the series of rat, and either sex were used in present
study.

Rhy enhanced the sedatives and hypnotic effect of
sodium pentobarbiial, and reduced ihe spantaneous
motor activity, but the hypnotic effect of itself on
mice was not observed, These results suggesied that
Rhy has a calmative effects. and iis effect on the cen-
tral nervious system was different from pentobarbital.

It is well known that 5—HT and DA are related to

Tab 3. Effect of Rhy on release of endogenous 5—HT and DA by KCI 50 mmol« L™ from rat brain slices. x+ 5

"P>005 “P<005 “T"P<0.01 KCIvs Control and KCHRhy (30 pmol - LY vs KCL
5—HT/nge g~ DA /vg- g
Control KCl R.hy+K.Cl Control KCI Rhy+K.Cl
Hypothalamus 104+ 16(9%) 176+ 22(19)°"" 98+ 19(7)"" 84+ 10(%) 134+ 41 (10Y"  104£ 24(7)"
Cortex 9+8 9) T7ET (20" 67 10(7)° 44+ 8 (9) 106t 17(8)" 59+ 10(7)""
Brain stem 7419 9) G2+ 8 (15" 123+ 3 (7Y" 3527 9) 67+ 131" 2125 (7
Amygdala 95+ 12(9) 276+ 33(15) "7 186 24 (7)" 303 49(9) 727+ 140 (15) "7 379£ 61 (7Y
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sleeping. awakening, and emotion'™. We assumed
that the sedatives effect of Rhy resulled from the
changes of 5—HT and DA in central nervious system.

5—HT and DA are the monoamine transmitters, but
the effects of Rhy on the contents and releases of both
them were difference in some brain regions. It seem-
ingly indicated that the effect of Rhy on the transmit-
ters can not be imterpreted simply as the reserpine.

However, the detailed mechanism of the 5-HT and
DA changes. and the relation between the contents
and releases of 5—HT and DA remained unclear.

Some of the calcium channel blockers reduced the re-
leases of 5S—HT and DA by blocking the influx of cal-
Previous studies showed that Rhy may be a
calcium blocker®™ 11 was not difficult to appreciate
the effects of Rhy on the releases of 5—HT and DA
evoked by high K*. However, Rhy increased mainly
the releases of 5—HT amd DA in normal ACSF. We
assumed that the effect of Rhy on the releases of the
transmitters was performed by another mechanism in

the condition, which is 1¢ be further explored.

cium™.
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