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FARELERDE PENTILENTETRAZOL VE STRIKNIN [LE OLUSTURULAN KONVULSIYONLAR UZERINDE 7- NITRO
INDAZOLUN ETKISE

OZET

Nitrik oksidin (NO) santral fizyolojik olaylarda, hiicreler arasi bir haberci olarak rolit olduguna dair gegitli
kamilar meveuitur. Cegitli deneysel konvillsivon modellerinde nitrik oksid etkisiz, prokonvilsan veya antikonvitlsan olarak
bildirilmektedir. Bu ¢aligmada beyvindeki mitrik oksid sentaz (NOS) tipine spesifik bir inhibitor olan 7-nitro indazoliin (7-Ni),
striknin (ST} ve pentilentetrazol (PTZ) konvitlsivonlar: tizerindeki etkisini aragiirmayr plamladik.

Subkiitan (SK) 1.5 mg/kg ST veva 85 mg'kg P17 verilerek; itk mivokionik spazm (IMS), toplam konvilsivon sitresi,
altm zamam ve dlim oranlart saptandi. 7 NI, AQ veva sevum fizvolojik (0.1 ml/ 25gr) ST veva PTZ wygulamasmdan 30 dk
dnce intraperitoneal olarak wygulandr. 7-Ni intrapevitoneal (i.p.) kullamm igin yerfisitgt vagmda (arachis oil, AO; peannt
oil) gozildi,

7-NI (30 mg/kg) her iki tip konvitlsivon modelindeki itim parameireler iizerinde etkisiz bulundu. Ancak AQ ve SF
alan fareler kargilagirldigmda AQ, ST gruplarinda tim parametreleri, P17 gruplarinda ise sadece IMS"t amlaml olarak
uzatlt (p < 0.05). Bu sonug muhtemelen ip. verilen yerfisug yaginm, daha sonva SK. verilen ST ve PTZ in absorpsiyon
verveva daglm dzelliklerini etkilemis olabilecegini akla getirmektedir. Sonug olarak ¢aligmannzda kullamlan doz ve doz
arahgnda, 7-NI bu tip konvalsivontar dzerinde etkisiz gorilmekiedir.

Analtar Kelimeler: Nitril oksid, 7-nitro indazol, striknin, pentifenteirazol

SUMMARY

There are some strong evidences about the rofe of nitric oxide (NO) as an intercellular messenger in the central
physiological mechanisms. It is suggested that NO might be anticonvulsant, proconvulsant or ineffeclive on seizure activily
in various experimenial seizure models. In this siudy, the effecis of 7-nitre indazole (7-NI), a selective inhibitor for the form
of nitric oxide syntase enzyme found in the brain, on strychinine (ST) and pentylenetetrazole (P1Z)} induced seizures in nice
were investigated. ST (1.5 mg/kg) or PIZ (85 mgikg) were administered subcutaneously (s.c.) to produce seizures. 7-Ni,
vehicle or saline (0.1 mi/23g, i.p.}) wére given 30 minules prior to ST or PTZ fo séparate mice groups. T-NI'(30'mgikg)" was
disselved in arachis oil (AQ; peanut oil) for intraperitoneal (i.p.) adminisiration.

The first myoclonic jerk (FMJ), the total convulsion time (TCT), the survival time, and the rafe of mortali(y were
recorded. 7-NI had ne effect on all parameters, both in ST and P1Z induced seizures. Interestingly AQ compared to saline
controls significantly delayed IMJ and survival time; increased TCT; decreased the rate of moriality induced by ST (p <
0.05). AO also significantly delaved FMJ induced by PTZ compared to saline controls. It is very possible that the ip.
injection of AQ could have altered absorption and/or distribution of the subsequent s.c. injection of ST or PTZ. These

observations suggested that 7-Ni, at dose and time intervals used in this study, had no effect on seizure aciiviiy.
Key Weords: Nitric oxide, 7-nifro indazole, strychinine, pentylencicirazole

*This study was presented af the XTI National Congress of Pharmacology on 4-8th November 1996, Tekirova-ANTALYA

Although multipl mechanisms are known to be
involved, the pathophysiology of epilepsy is not fully
understood for any of the seizure type described. No
single seizure type is explained by a single mechanism.
One of the mechanisms involved in scizure termination
might be the release of endogenous compounds such as
nitric oxide (NO) (1) which has been proposed to
modulate synaplic transmission (2,3) by activation of
guanylate cyclase which leads to an increase in cyclic
guanosine monophosphate (cGMP). Stimulation of N-
methyl-D-aspartate (NMDA) receplors in brain causes
scizures, releases NO and leads to an increase in cGMP
(4). The increase in ¢GMP is enhanced by L- -argining, a
nitric oxide precursor, and blocked by nitric oxide syntase
(NOS) inhibitors.

Strychinine (ST), a noncompelitive inhibitor of
the glycine receptors, may exert its effect by blocking the
inhibitory pathway of the Renshaw cells over the motor
cells in the spinal cord resulting in increased stimulation
by spinal reflexes of molor nerves (5). Pentylenetctrazole

(PTZ) blocks y-aminobutyric acid (GABA) mediated
inhibition but other mechanisms may be also involved in
PTZ induced scizures (6). In present study, the cffects ol
7-NI, a selective inhibitor of

neuronal NOS, on ST and PTZ induced seizures in mice
were investigated.

MATERIAL AND METHOD

Male Balb/c albino mice weighing 25-33 g were
used. The animals were housed nnder standard laboratory
conditions. They were allowed food and water ad libitum
and kept ina room with 12 h light-dark cycle (21-24 °C),
Ethical approval was granted by the Kocacli University of
Ethics Commitice (Kocaeli, Turkey).

Experiments were performed on the mice having
ability lo remain at least 3 minutes on rotarod at the speed
of 12 r.p.m, Mice were placed in plastic cylindrical cages
to observe full view of the animal's motor responses to the
seizures. Animals were randomly divided into control
(saline + ST, n=17; AOQ + ST, n=18 or saline + PTZ,
n=17; AO + PTZ, n=16) and 7-NI
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Table 1. Effects of 7-NI (30 mg/kg,IP) and AO (0.1 ml/25 g,IP) on various parameters of ST (1.5 mg/kg s.c.) and P17 (85 mg/kg s.c.)
induced seizures (Mean + 5.E.M.).

First Myoclonic Jerk  Total Convulsion Time The Survival Time The Rate of Mortality

——— n___ (s (sec) (sec) (%)
Saline 4+ ST 17 193.9 £ 12.7 445+ 9.4 277.6 1 26.8 100
AQ+ 5T 18 266.1+13.8" 154.1+ 50.8" 461.2 +68.3" 66.6°
T-NI + 8T 15 2548 +£36.1 61.8 £19.5 406.6 £ 83.9 86.6
Saline + P17 17 975 +£11.2 66.4 + 8.1 509.6 4 100.1 70.6
AOQ +PTZ 16 215 +16.8! 595 + 108 691 +127.2 50
T-NI+ PTA 15 179.3 +36.5 413 276 4717 £ 90.6 80

" p<0.05 compared to ST saline
I'p <0.01 compared to PTZ saline

groups (7-NI + ST, n=15 and 7-NI + PTZ, n=15). Four of PTZ or ST by AO. Although 7-NI increased the rate of
paramelers of scizure severity were recorded: the first mertality in ST or PTZ induced seizures, these resulls
myoclonic jerk (FMJ, sec), the tolal convulsion time were statistically insignificant.
(TCT, sec), the survival time (sec); and the rate of DISCUSSION
mortality (%). Observalion period was limited to 30 The discrepancies exist on the role of NO in
minutes. The experiments were carried out 10:00-12;00 various experimental seizure models. There is a complex
a.m. in darkish and quiet laboratory conditions and in a participation of NO in central nervous system and it
blind manner. No animal was tesled more than once. might play an anticonvulsant role, a proconvulsant role or
Drugs and Chemicals: ST (1.5 mg/kg: Sigma, St  norole in some cases. Literature findings suggest that NO
Louis, USA) and PTZ (85 mg/kg: Sigma) were dissolved and/or cGMP could modulate some ionic conductances
in saline and administered s.c. to produce seizure 30 min which may result in an antiepileptic effect. NO produced
after 7-NI, AO or saline. 7-NI (30 mg/kg; Research in response to NMDA receptor aclivation leads to an
Biochemicals, Natick, Mass.), a selective inhibitor of enhancement of cGMP levels which induces the seizure
neuronal NOS, was dissolved in AO (peanut oil, Sigma) activity termination (1). Inhibition of NOS by MNaw-nitro-L-
by senication for i.p. administration. Injections were done arginine meihyl esier (L-NAME) increased the duration
in a volume of 0.1 ml/25g and at the same region of the of NMDA induced seizures. It is reporled that No-nitro-
body for each animal. Drugs were prepared [resh on the L-arginine (L-NA), a potent NOS inhibitor, enhanced
morning of each experiment. The dose and time intervals seizure activity and increased mortality in kainate-treated
chosen was adapted from other studies that have mice, but 7-NI had no elfect on this seizures (11).
examined the effect of 7-NI on the level of NOS inhibition Therefore NO might be an cadogenous anticonvulsant
(7), on antinociception (8), and on seizures (9,10) in vivo. substance and NO donors may exert anticonvulsant
Stafistics: Statistical comparisons were performed by activity by releasing NO at the cerebral levels. But the
using the Mann-Whitney U test and the difference resuls in the present study disagree with these findings.
between percents by Fisher's exact probability test. In some other studies, NO appears to coniribute
RESULTS to the genesis of seizure activily. The facilitatory effects of
The effects of 7-NI on seizures induced by ST L-arginine on seizure activity elicited by microinjection of
and PTZ are shown in Table 1. Our findings suggest that, both NMDA and kainate into the deep prepiriform corlex
inhibition of NOS by 7-NI had no effect on all paramelers were dose-dependent and could be prevented by L-NAME
investigated in ST or PTZ induced seizures in the dose (12,13). In other study, it has been shown that L-arginine
and time interval used in this study. Interestingly AO (the possesses a proconvulsant effect and potentiates seizures
vehicle for 7-NI) significantly delayed FMJ and survival induced by NMDA (14). Inhibition of NOS suppresses
time; increased TCT; decreased the rate of mortality in ST tonic-clonic seizures induced by PTZ (13), Morcover 7-NI
induced seizures (p < 0.05) compared to saline controls, It attenuated the convulsions induced by kainic acid (16).
also significantly delayed FMJ in PTZ induced seizures (p Our results are in accordance with the previous findings
< 0.01). AO is largely used in many edible products, that no remarkable enhancement of seizures was scen as a
including shortenings, margarines, and mayonnaise, as a consequence of inhibiting NOS (17). NOS inhibitors, L-
cooking and frying oil, and a salad oil. No dafa was NAME and 7-NI, and a guanylale cyclase inhibitor
available on direct effect of the oil on central nervous methylene blue had no significant cffect on the dentate
syslem. But it also shortened the sleeping time in activation seizure model (10). This suggests that an
pentobarbital sleep (Erden et al., unpublished data). These endogenous increase in ¢GMP is not involved in seizure
surprising effects may be attribuled to the alterating of termination in this model.

absorption and/or distribution of the subsequent injections
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An explanation for our results is the possibility
that 7-NI could not reach the target sites in high enough
concentrations to be effcctive. Before any effect on seizure
duration is evident, NO inhibition must exceed 95 % is
postulated (18). 7-NI has been reported to cause an 80 %
reduction in NOS activity afler systemic administration
).

The differences between these results may be
altributed to the significant species difference, mode of
seizure  induction, different seizure termination
mechanisms, The result of this study leads us to conclude
that WO may not actively be involved in ST or PTZ
induced seizure activily.

Acknowledgment: Pentyleneletrazolewas a generous gift
Jrom Prof- Dr. A.C. Ekinci (Istanbul University, Facully of
Pharmacy-Istanbul

REFIERENCES

1. Buisson A, Lakhmeche N, Verrecchia C, Plotkine M,
Boulu  RG:  Nivic  oxide: an  endogenous
anticonvulsant substance. Neurorepori 1993, 4: 444-
440

2. Wallis RA, Panizzon KL, Henry D, Wasterlain CG:
Neuroprotection against nitric oxide injury with
inhibitors of ADP-ribasylation. Neuroreport [993;
5:245-248

3. Williams MB, Li X, Gu X, Jope RS: Modulation of
endogenous ADP-ribosylation in rat brain. Brain Res
1992; 592:49-56

4. Fast SJ, Garthwaite J. NMDA receptor activation in
rat hippocampus induces cvelic GMP  formation
through the L-arginine-nitric  oxide  pathway.
Neuwrosci Lett 1991, 123:17-19

5. Ketme JH, Gallager DW, Davis M Strychnine:
Brainstem and spinal mediation of excitatory effects
on acoustic startle. Fur.J Pharmacol. 1981, 76:177-
182

6. Chavoix C, Hantraye P, Brouillet F, Guibert B,
Fukuda I, De la Sayette V, et al.: Status epilepicus
induced by pentylenefetrazole modulates in vive Ro
16-1788 hinding o benzodiazepine receptors. Effects
of ligands acting at the supramolecular receptor
complex, Eur. J Pharmacol. 1988; 146: 207-214.

7. Mac Kenzie GM, Rose S, Bland-Ward PA, Moore
PK, Jenner P, Marsden CD: Time course of
inhibition of brain nitric oxide synthase by 7-nitro
indazele. Neurorepori 1994, 5:1993-1996G

10

11

12

13.

14

15.

16.

7.

18.

Moore PK, Babbedge RC, Wallace P, Gaffen 74,
Hart SL: 7-Nitro indazole, an inhibitor of nitric oxide
synthase, exhibits antins ciceptive activity in the
mouse withou! increasing blood pressure. Br J
Pharmacol 1993; 108: 296-297

Starr MS, Starr BS: Paradoxical facilitation of
pilocarpine-induced seizures in the mouse by MK-
801 and the nitric oxide synthesis inhibitor L-NAMIZ.
Pharmacol Biochem Behav 1993; 45: 1439-1456
Stringer JL, Erden F: In the Hippocampus in vivo,
Nitric Oxide does not Appear io Funciion as an
Endogenous Anfiepileptic dgeni. Exp Brain Res
1995; 105: 391-401

Penix LP, Davis W, Subramaniam S: Inhibition of
NC synthase increases the severity of kainic acid-
induced  seizures in  rodents. FEpilepsy Res.
1994;18:177-184.

De Sarro G, Di Paola ED, De Sarro A, Vidal MJ:
Role of nitric oxide in the genesis of excitatory amino
acid-induced seizures from the deep prepiriform
cortex. Fundam. Clin. Pharmacol, 1991; 5:503-311.
De Sarre G, Di Paola D, e Sarve A, Vidal MJ: L-
Arginine poteniiates excitafory amino acid-induced
seizures elicited in the deep prepiviform cortex. Iur.
J. Pharmacol. 1993, 230:15]-158

Mollace V, Bagetta G, Nistico G: Evidence thai I.-
arginine possesses proconvulsant effects mediated
through nitric oxide. Neuroreport 1991, 2:269-272.
Osonoe K, Mori N, Suzuki K, Osonce M:
Anliepileptic effects of inhibitors of nitric oxide
swthase  examined in  pentyleneteirazol-induced
seizures in rats. Brain Res 1994; 663:338-340.
Muilsch A, Busse R, Mordvinicev PI, Vanin AF,
Nielsen EQ, Scheel-Kruger J, ef al.: Nitric oxide
promoles seizurve activity in kainate-frealed rats.
Neuroreport 1994; 5:2325-2328.

Hara S, Kuriiwa I, Iwata N, Mukai T, Kano S, Endo
T Distinet Effects of Narnitro-L-arginine on seizures
induced by several drugs in mice. Pharmacol
Biochem Behay 1996; 53 (3):673-677.

Wang O, Theard MA, Pelligrino DA, Baughman VI,
Hoffinan WE, Albrecht RF, et al.: Nitric oxide (NO)
is an endogenons anticonvulsant buf not a mediator
of the increase in cerebral blood flow accompanying
bicucilline-induced seizures in rats. Brain Res 1994;
658:192-198.

21



	CILT1 SAYI1_17
	CILT1 SAYI1_18
	CILT1 SAYI1_19



