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ABSTRACT
AIM: To study the effects of hyperin (Hyp) on
free  intracellular
([Ca®* ],} of brain cells.
neonatal rat

calcium  concentration
METHODS: The
brain cells were dissociated.
[Ca®" | in presence and absence of extracellular
high K~ . L-glutamic acid ( Glu), 5-hydroxy-
tryptamine | 5-HT'), and norepinephrine [ NE }
were assayed with Fura 2-AM. RESULTS: The
resting [ Ca’* _, in Hanks' solution ( CaCl, 1.3
mmol* L™7) was (208 £ 12) nmol-L™'{n =
17).  Hyp had no significant effects on the
resting _Ca’t ];,. Hyp 1.0. 4.0, and 16.0
pmol * L™" markedly inhibited the increase of
“Ca** ]; evoked by K* 50 mmol * L' in a
concentration-dependent manner.  Hyp 16.0
umol * 17! inhibited the increases of [ Ca’™ ],
induced by NE 1, 2, 4, and 8 pmol*L™'.  Typ
(16.0 pmol* L7!) also markedly attenuated 5-
HT and Glu-induced increase of | Ca®* |..
CONCLUSION: Hyp possessed inhibitory
effects on influx of Ca>~ in the neonatal rat brain

cells.

INTRODUCTION

Hyperin { hyperoside:  quercetin-3-0-
galactoside; Hyp), a flavonal glycoside, was
extracted from Chinese herb Abelmoschus manihot
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L. Our previous studies showed that Hyp
inhibited inward flow of
cardiomyocyte'!)  and  had  protective
against cerebral ischemia-reperfusion imury in

ce!™ and rats¥.
possesses potential clinical values in preventing

calcium ion in
effects

It is obvious that Hyp

and treating ischemic-reperfusion injuries. It
has been considered that its protective effects may
be related to the reduction of free intracellular
In the

present study. effects of Hyp on [ Ca®* ], level in

calcium concentration ([ Ca** ], ).

dissociated brain cells of neonatal rats were
observed.
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MATERIALS AND METHODS

Hyp. a yellow powder, mp 230 - 231 C,
purity >95 % ( Anhui Institwte of Medical
Science ) ; dimethyl sulfoxide (Beijing Chemical
Factory) ; RPMI-1640 medtum ( Gibeo}: Fura 2-
AM ( Shanghai Institute of Physiology, Chinese
Academy of Sciences) dissolved in Me.50; 5-HT
(Sigma}t: L-glutamic acid (Glu. Sigma). All
other chemicals were AR.

Preparation of brain cells!  Sprague-
Dawley necnatal rats {a = 120, Grade II.
Certificate No AHEA-01, 1 - 3-d old) were
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killed, the brain was isolated and rinsed with ice-
vold Hanks™ solution containing: NaCl 137; KCl
5.0: CaCly 1.3; MgS0,*7H,0 0.8: Na,HPO,
0.6; KH.PQ, 0.4: NaHCO, 3.0; glucose 5.6
mmol-1.""; pH 7.4, Blood vessels and men-
inges were removed carefully. Following a wash
step with ice-cold Hanks® solution. the brain was
cut into about 1 mm' fragments which were
digested with trypsin 1.25 g-L™" at 37 C for 15
min. Twice volume of ice-cold RPMI-1640
medium ( containing 10 % fetal calf serum) was
used to end the digestion. The brain eells were
filtered through nylon mesh (200 mesh). The
cells were centrifuged (300 x g, 5 min),
washed twice and resuspended in RPMI-1640
medium. Trypan blue exclusion method showed
that cellular viability rates were above 90 % .

Measurement of Ca™* ¥ Fura 2-AM
was added inio the cell suspensions { final
concentration = 5 pmol * L™').  Having been
incubated at 37 “C for 40 min to load Fura 2, the
cells suspensions were preincubated with Hyp for
10 min and incubated at 37 “C for 3 min prior Io
measurement.

The fluorescence { F} was determined by a
Hitchi 650 — 60 fluorescence spectrophotometer
(Am: 340 nm, A.,: 500 nm), At the end of
the analysis, the final concentration of 0.1 %
Triton X-100 was added to measure the maximal
fluorescence { F,, ), the final concentration of
egtazic acid 10 mmol+ L™ was added to measure
minimum fluorescence { Fo }. The values of
[Ca** ], were calculated: [Ca®* |, = Kpx (F -
Fu /1 F max — F)}, the apparent dissociation
constant { K) was 224 nmol*L"".

Statistical method All data were analyzed
by t-test.

RESULTS

Effects of Hyp on the resting [Ca** ], The
resting [ Ca’* ], in dissociated neonatal rat brain
cells was (208 + 12) nmol * L' in Hanks'

solution ( CaCla 1.3 mmol * L'); Hyp 1.0.
4.0, and 16.0 2mol * L' had no significant
effect on the resting [Ca™* ], (Tab 1).

Tab 1. Effects of Hyp on the resting and KCl-
induced increases of { Ca** 1; in dissociated neonatal
rat brain cells. Number of cell suspensions (each
was pooled from 5 neonatal rats and assayed in
triplicate) is in parentheses. ¥ 5.

“P >0.05, "P <0.05, °P <0.01 vs control;

tP < 0.01 vs resting.

Concentration” [Ca*~ , ‘nmul- 1.7}
Group 1 . - -1
pumol * L. resting K~ 50 mmol -L
Contral - 208+ 12¢17) 517 + 599V
Hyp 1.0 205 + 8(4)¢ 430+ 343"
4.0 208+ 8(5)® 347+ 19(5¥
16.0 206 + 8(20)" 295+ 42(8)°
Nim 5.0 M £ 10(4)e 315+ 3804y

Effects of Hyp on KCl-induced increase
of [Ca’* ], KCl 50 mmol* L~ increased the
[Ca** ], in the brain cells. the nel increase of
[Ca* ]; was 309 mmol- L~ '3 Hyp (1.0, 4.0,
and 16.0 pmol * L°'} markedly inhibited this
elevation in a concentration-dependent manner,
its inhibitory rates were 28.2 %, 55.0 % . and
71.8 9%, respectively. Similar results were
obtained with nimodipine { Nim}.

Effects of Hyp on NE-¢voked increase of
[Ca’*]; Addition of NE 1. 2, 4, and 8 wemol -
L ' in cells suspensions, the _Ca™* ], was
increased  concentration-dependently Hyp
(16.0 pmol - L.='} markedly attenuated the NE
{1-8 umol*L™")-induced increase of [Ca** J;,
its inhibitory rates for 1, 2. 4, and 8 pmol<L"*
NE were 46.4 %, 53.2 %, 44.0 %, and
51.2 % . respectively (Fig 1),

Effects of Hyp on sodium glutamate and
5-HT-induced increase of [Ca** ];  Both of
sodium glutamate (pH 7.8} 150 umol-L™" and
5-HT 1.5 pmol* L~ markedly increased [ Ca™* ],
{Tab 2}.


http://www.cqvip.com

ISSN 02539756 Acta Pharmacoluges Sinica P EHFEFHE 199 Jan; I0 (1)

l-ouul aps!@ server. shene. ae .o

Phn/Fax 86-21.6473-2629 .9 -

w5 T T 1 M
o o /’
E
E
£
= V50 e
= :
ERRTY J,/ ,
o ¢
E)
L
S oy cr/ ]
T ¥ : C -
Norepinephrine/pmol-L? (in lg scale)
Fig 1. Effect of Hyp on NE-envoked increase of

[Ca?* ]; in dissociated neonatal rat brain cells.
n =5 cell suspensions.
‘P <0.01 vs control.

Xzts.

Tab 2. Effects of Hyp on 5-HT and Ghi-induced
increases of [ Ca’* ], in dissociated neonatal rat brain
cells,. ¥ +s. n is the number of cell suspensions.
‘P < (.01 vs control.

Cro Concentration [Ca** ],/ nmel- L7
" el 5-HT Glu
Comirnl - 5 431 £ 237 440+ 20
Hyp 16.0 5 32£2F H6£25
Xim 5.0 4 REE ) 3481 19°

Hyp 16.0 pmol * L™! inhibited 5-HT and
Glu-induced increases of [ Ca®* ],, the inhibitory
rates were 49.3 % and 38.1 %, respectively.
Nim (5.0 pmol - L™!) also inhibited 5-HT and

~ . . -~
Glu-induced increases of [Ca™* ];.

DISCUSSION

The resting [Ca** ) value of dissociated
newbom rat brain cells in our study is close to the
value of [ Ca’" ;,Lb]. Our results showed that
Hyp (1.0, 4.0, 16.0 pmol * L'} did not
influence the resting [ Ca’* |, in neonatal rat
brain cells.

High K* could cause depolarization of

membrane and open voltage-dependent calcium
channel (VDC)™7 . Hyp (1.0 - 16.0 ymel -
L™!') markedly and concentration-dependently
inhibited 50 mmol « L™! KCl-induced [Ca’" ],
elevation in brain cells. This finding cormes-
ponded to our previous report that Hyp inhibited
*(Ca influx in atrium preparation in mice. The
result suggested that Hyp blocked VDC to
attenuate KCl-induced increase of [Ca™* |, in
nerve cells.

The regulation of G proteins on Ca™*
channels has been an active area of research. G
proteins not only vegulated Ca’~ channels
indirectly via cytoplasmic second message, but
also act direcily on Ca®* channels ', Since G
proteins couple a variety of receptors to Ca’*
channels, NE, 5-HT etc can activate the proper
GG protein-coupled reeeptors to  open Ca*
channels. Hyp inhibited NE and 5-HT-induced
increase of [ Ca®* ];. Results suggested that
Hyp inhibited Ca™* influx induced by activation
of G protein-coupled receptors ( 5-HT and o-
adrenergic receptors} .

N-methyl- D-aspartate ( NMDA ) receptors
found on neurons were important in the control of
nerve activity. Aectivation of NMDA receptors
led to the opening of Ca®* channels'®* .
Although there are different subtypes of Glu-
sensitive Ca’* channels, the effects of NMDA
receptor-linked Ca’* channels on Glu-induced
[Ca®* ; elevation are critical. In our study.
Glu caused [ Ca’* ], increase and Nim inhibited
this elevation, the responses were similar to Lu’s
report[m]. Hyp 16.0 pmol + L' markedly
inhibited Glu-induced increase of [ Ca®* ],.
These inhibitory effects suggested that Hyp could
also block NMDA receptor-linked Ca”~ channels
to decrease [ Ca* ]; increase in nerve cells.

In summary, Hyp possesses the inhibitory
effects on influx of Ca™” in neonatal rat brain

cells.
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