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Role of Nitric Oxide in Ischemia-evoked Release of Norepinephrine from Rat Cortex Slices.
Kee-Won Kim', Young Ah Eun', Dong-Chan Kim’, and Kyu-Park Cho' Department of 1Pharrnacology and
2Anesthesiology, Institute for Medical Sciences, Chonbuk National University, Chonju 561 — 180, Korea
It has been generally accepted that glutamate mediates the ischemic brain damage, excitotoxicity, and induces
release of neurotransmitters, including norepinephrine(NE), in ischemic milieu. In the present study, the role
of nitric oxide(NO) in the ischemia-induced [3H]norepinephrine([3I-I]NE) release from cortex slices of the rat
was examined. Ischemia, deprivation of oxygen and glucose from Mg2+-free artificial cerebrospinal fluid, induced
significant release of ["H]NE from cortex slices. This ischemia-induced HINE release was significantly attenuated
by glutamatergic neurotransmission modifiers. NG-nitro-L-arginine methyl ester(L-NAME), NG-monomethyl-L-argi-
nine (L-NMMA) or 7-nitroindazole, nitric oxide synthase inhibitors attenuated the ischemia-evoked PHINE release.
Hemoglobin, a NO chelator, and 5, 5- dimethyl-L-pyrroline-N-oxide(DMPO), an electron spin trap, inhibited
HINE release dose-dependently. Ischemia-evoked ["H]NE release was inhibited by methylene blue, a soluble
guanylate cyclase inhibitor, and potentiated by 8-bromo-cGMP, a cell permeable cGMP analog, zaprinast, a cGMP
phosphodiesterase inhibitor, and S-nitroso-N-acetylpenicillamine (SNAP), a nitric oxide generator. These results
suggest that the ischemia-evoked ['HINE release is mediated by NMDA receptors, and activation of NO system
is involved.
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DMPO z18]3 L-PDC %52 Research Biochemical Inc.
(Natick, MA, USA)ol|4], 7-nitroindazole, L-NMA, L-NAME,
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Fig. 1. Changes of ATP content and amount of [HINE release
in hypoglycemic or iscehmic state in cerebral cortex slices.
ATP was measured 5 min after the incubation of hypoglucemic
or ischemic environment. Each value represents the mean with
SEM from 3 independent experiments. a: Significantly
different from the control value. b: Significantly different from
the value of hypoglycemic state.
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Table 1. Influence of chemicals which modify glutamatergic
neurotransmission on ischemia-evoked release of [3H]NE in
rat cerebral cortex slices

Fractional release induced by

Treatment Ischemia(%m meantS.E.)
Saline 15217 (18)
MgClh, 1.2 mM 46+0.3" ( 3)
D-AP5, 100 yM 84+1.1° (3)
Dixocilpine, 10 uM 72+0.8" ( 3)
Ketamine, 10 yM 8.6+1.0° ( 3)
CNQX, 3 uM 128+1.2 ( 3)
DNQX, 3 uM 13715 ( 3)
NBQX, 10 yM 142+1.5 ( 3)
Ifenprodil, 1 uM 82+0.7 ( 3)
Arcaine, 1 uM - 7.1£0.6 ( 3)
DCQX, 30 M 11.5+£09 ( 3)
Glycine, 10 yM 194+15 (3)
DCZX +Glycine 147+11 ( 3)

Each value represents the mean with s.e.m..Numerals in
parenthses are the number of observations. a: Significantly
different from saline-treated control value (p<0.05). b:
Significantly different from the value of DCQX (p <0.05).
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Fig. 2. Influences of SNAP, a NO delivering agent on the
iscehmia-evoked release of ['HJNE in rat cerebral cortex
slices. Each value represents the mean with SEM from 3
independent experiment. a: Significantly different from the
value in the absence of SNAP (p<0.05)
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Fig, 4, Influences of NOS inhibitors on the iscehmia-evoked
release of "H]NE in rat cerebral cortex slices. Other legends
are the same as in Fig. 3.
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Fig. 3. Influences of hemoglobin and DMPO, NO chelators
which do not pass cell membrane, on the iscehmia-evoked
release of [SH]NE in rat cerebral cortex slices. Each value
represents the mean with SEM from 3 independent
experiment. a: Significantly different from the control value.
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Fig. 5. Influences of chemicals which are capable of modifying
intracellular cGMP system on the iscchmia-evoked release
of PHINE in rat cerebral cortex slices. Other legends are
the same as in Fig. 3.
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gz A3 AL Y& ARl B A4
3|8l 23t PHINEY] §-2]7} NOS A A|¢] 7-nitroinda-
zole, L- NAME®} L-NMAo©)]| ]3] ##]3] A=
38l ©g PHINEY] $r2jol} 9lo} NO7L AR A4
3}, NO 32| 4| SNAPe)] o|3i4 31¥¢] HINE £-2]
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