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ABSTRACT

AIM: To examine the effect of methylene blue
(MB) on cytoloxicities of sodium nitroprusside
(SNP) and cyclic guanosine monophosphate
( cGMP } in cultivated cerebellar neurons.
METHODS: The cytotoxicities of xenobiotic
SNP and ¢GMP on cultivated murine cerebellar
neurons were ecxamined according to Dessi's
method. Toxicity of SNP icv to mice and the
prophylactic effect of icv MB were investigated
with respect to the incidence of seizme and the
mortality of mice within 24 h. RESULTS; Ten
min treatment of SNP 1 mmol- L™ decreased the
survival rate of murine cerebellar nerve cells from
92 % of nommal control to 35 % . Incubation
with cGMP 0.1 mmol-L™' for 1 h declined the
survival rate from 94 % of normal to 40 % .
Injection icv SNP 20 nmol killed one tenth of the
mice in 24 h. and SNP 30 nmol killed 11/13 of
the mice. MB (100 nmol )
protected 11/13 of the mice against seizure and
death caused by SNP (30 nmol, icv), and
completely eliminated the toxicity of SNP 20
CONCLUSION: SNP and ¢GMP inhibit
the vitality of murine neurons in witro. MB
injection icv markedly antagonizes the dose-
dependent neuron-toxic effect of SNP in respect

iev  injection

nmol.
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of convulsion and mortality of mice.

INTRODUCTION

Nitric oxide is a novel messenger in nervous
involving neurotoxicities of lots of
xenobiotics' 2. In view of that sodium nitro-
prusside ( SNP) causes damage of neurons - .
SNP slowly delivers NO in wirvo (43, NO produced
from SNP stimulates soluble guanylate cyclase
{(sGC} to increase the level of cyclic guanosine

system

monophosphate {¢GMP) in cells”’, injection icv
of NO solution immediately set on seizure in
it is accepted that NO-sGC-cGMP
mechanism is involved in the onset of seizure and
death.

In this paper the cytotoxicity of SNP and
¢GMP to murine cerebellar neurons. and the
toxicity of icv SNP as well as prophylatic effect of
methylene blue (MB) in mice were invesitgated.

mice ™ .

MATERIALS

Mice ( Kunming species, weighing {18 +
22) g, Grade Il , Certificate No 01-3023, male
and female matched) and suckling mice of 8 d
were obtained from the Animal Breeding Center
affiliated of Military Medical
Sciences.  L-Nitro-arginine methyl ester { L-

to  Academy

NAME). ¢GMP, trypsin, and polylysine were
purchased from Sigma. DMEM was from Gibco
and 24-well microplales for cell cultivation were
the products of Costar. Other reagents used
were all domastic products of AR grade.

METHODS AND RESULTS
Cytotoxicity of SNP to cultured murine
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cerebellar nerve cells Microplates { 24-well)
were pretreated with polylysine 50 mg <L~' 0.3
mbL per well for 12 h. then washed twice with
H.0. Cerebella of suckling mice (8 d) were
dissected under sterilized condition and digested
with 0.25 % trypsin for |12 min at ambient
temperature and then translocated into the
inoculating medium ( DMEM, glucose 30, KCI
25, and Gin 2 mmol*L™', fetal bovine aibumin
10 %, equine serum 10 % ). Cells were
separated by gentle blowing with a pipelte,
filtered via a sieve (200 mesh) ., inoculated onto
the polylysine-treated microplate { 10° cells/
well} . incubated at 37C under 8 % CO, for 20
h, and continuously incubated for 48 h after
adding cytosine arabinoside 5 mg-L™'. The
vells were transferred in the feeding medium
{DMEM, glucose 30, KCl 25 and Gln 2 mmol
L™", fetal bovine albumin 5 % . equine serum
5% ). Changing half volume of the medium
twice a wk. The cultivated vells of d 18 - 25
were used in the cytotoxicity tests”

After sucking out the supernatant in each
well, various concentrations of SNP preparing in
feeding medium without serum were added and
incubated at 37 C for 10 min . Washed once
with the feeding medium and continuously
cultivated in the feeding medium for 16 — 20 h.
Cells survived were counted under microscope in
the trypane-blie exclusion test. The results
showed that SNP 1 mmol+ L~ caused a marked
cviotoxicity to the murine cerebellar cells, and
the survival rate decreased from 92 % of the
normal control to 35 % (Fig ).

Cytotoxicity of cGMP fo cultivated
murine cerebellar nerve cells
cerebellar cells were used and the manipulation

Murine

procedures were alike as above-mentioned except
that different concentrations of ¢GMP were added
to cells at 37 C for 1 h instead. The results
showed that the cytotoxicity increased along with
the increase of concentration of ¢cGMP. The

wr o —=T T T 17

Cell survival/% {In probit sculc)

70} .
S0 4
L
3 -
1oL 1 i ! ! J
7 [ L] 4 3

C'oncentration/-lg mol-L’

Fig 1. Cytotoxicity of SNP (i) and ¢<GMP (@)
to murine cerebellar nerve cells.
~# =4 experiments. ¥ ts.

survival rate decreased from 94 % of the normal
control to 40 9% in the presence of ¢GMP 0.1
mmol * L=} Fig 1).

Toxicity of SNP in mice and prophylactic
effect of methylene blue Mice were fixed in
prone position. A T-shape incision was made on
Needle was
inserted |.5 mm at a point 2 — 3 mm in front of
the lambdoid suture and 2 mm aside of the
sagittal suture. MB or SNP diluted in Alder's
solution { NaCl 100, KClI 5.4, CaCk 3.6, MgCl
2.6, NaH,PQ, 1.0, NaHCO: 41 .8, glucose 7.6

mmol » L1, pH 7.4) was injected 1cv in a

the scalp for exposure of the skull.

volume of 5 uL..  In control mice Alder’s solution

5 pL was used instead. Incidence of seizure and
mortality of mice were examined within 24 h.
The results showed that the

convulsion and the death rate of mice increased
along with the increase of the dosage of SNP

incidence  of

exhibiting in a dose-dependent fashion ranging
from 10 to 30 nmol. Injection (icv)} of MB 5
min prior of SNP {icv) manifested obviously a
proteclive effect against intoxication of SNP.
MB 100 nmol decreased the
convulsion and the monality from 85 % in

incidence of
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control mice to 15 % of the SNP-infoxicated (30
nmol) mice.  In cases of SNP 20 nmol intoxica-
tion, MB 100 nniol completely blocked the onset
of serzure and kept all the intoxicated (SNP 20

ol J mice alive within 24 h examined (Tab 1).

Tab 1.
mice 5 min before icv of SNP.
control {20 mmol) .

7 <0.01 ys SNP control (30 nmol).

Toxicity of SNP in mice. MB was icv to
‘P <0.01 vs SNP

Dwsage /ol weizured Total  Dead/ Total
SNP 10 0/10 0/ 10
20 6710 1710
0 11/13 11713
MB + shP 100 + 20 0410 010
100+ 30 2713 ki
DISCUSSION

In this paper, SNP and ¢GMP have been
demonstrated to be toxic lo murime cerebellum
neurons. The animal experiments showed thal
SNP was also toxic in wiro. and the mice could
be fairly prevented from intoxication of SNP by
MB. Though MB is known ko be a potent
inhibitor of NO synthase (NOS) and sGC-*.
however. since SNP may deliver NO sponta-
neously in the body without the involvement of
NOS catalysis *, thus the prophylactic effect of
MB appeared in our experiment is ascribed 1o the
inhibition of sGC other than NOS.

REFERENCES
! Sarro GD, Di Paola ED. Samn AD. Vidal M).
f-Arginine potentiates  excitalory amine  acid-
induced seizures elicited in the deep prepiritonn

Eur J Pharmacol 1993; 230. [51-8.

2 Bagetta G, lanmone M, Secorsa AM, Nistin G.
Tacrine-induced seizures and brain damage in LiCl-
treated rats can be prevented by V-nilro- f-arginine
methylester.  Eur J Pharmacol [992; 2[3; 301 -4,

3 Tzumi Y. Ben AM, Cliffor] DB, Zorumski CF.

Neurotoxic effects of sodium nitmoprusside I rat

curtex.

hippocampal slices.
Exp Neurol 1993; [2[: 14 -23.

4 Southam E. Garthwaite J.
Comparative effects of some nitric exide donors on
cyclic GMP levels in rat cerebellar slices.

Newrosel Lent 19915 [30. 107 - 11

3 Dawson ¥L. Dawson TM, London ED, Bredt DS,
Smyder SH.  Nitric oxide mediates glutamate
neuroloxicity in primary cortical cultures.

Proc Natl Acad Sci USA 1991; 88. 6368 - 71.

6 Smith RP, Louis CA, Kruszyna R.  Kruszyna H.
Acute neurctoxicity of sodium azide and nitrie
oxide. TFundam Appl Toxicol 19915 17; 120-7.

7 Dessi F. Chartiant-Marlangue C. Ben-Ari Y.
Anisomycin and cyeloheximide protect cerebellar
neurons in culture from anoxia.

Brain Res 19925 581; 323-6.

8 Mayer B. Brurmer F, Schmidt K. Inhibition of
nitri oxide synthesis by methylene blue.
Biochem Phammacol 1993; 45: 367 - 74,

(85 ~18
TF R E s e R BT 1E A

IEE. 3 K REE (EEEEHLE
B AR, b 100850, HE)

R37).3

%A W TPE KR da%tt

F A —-mE N Mg on RRAK

B WE &40 SNP ) B 35 55 7 B2 { oGMP)) % 35
T B /) B 2 T ) 440 e 7 1 R R R MB) 4 L )
REAOHPER. A& A Dessi ikl F SNP
T cGMP BB /MR 2 SRR EE 4. M icv SNP
AT EERM 24 h TR L MB A HEME
RTHREH. &HFR: 47 SNP 1 mmoel L' 10 min
MMTFIEER AR 92 %HEE 35 %. GMP 0.1
mmol* L™ YWEF [ h, MAATESS B H194 %5 40 %.
SNP 20 nunol iev 1410 /B 7E 24 h IN3ETS, 30
nmol {# 11713 /NBFETS. MB 100 nmel iev ] TR
11/13 B SNP A F (30 mnol, iov) I EEEER R
o, 54 iHBE SNP 20 nmol BT BRI, &
. SNP B eGMP 2 /s B /) il 7 £ 4 M 5 400 B 2%
. W H IR B ey SNP /DR BRFIFETS .

(T EHE F



http://www.cqvip.com

