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Nitric oxide is postulated to be involved in the pathophysiology of neurological disorders due to hypoxiallanoxia in brain

due to increased release of glutamate and activation of N-methyl-D-aspartate receptors. Reactive oxygen species have
been implicated in pathophysiology of many neurological disorders and in brain function. To understand their role in
anoxia (hypobaric hypoxia) and reperfusion (reoxygenation), the nitric oxide synthase, argininosuccinaté synthetase,
argininosuccinate lyase, glutamine synthetase and arginase activities along with the concentration of nitrate /nitrite,
thiobarbituric acid reactive substances and total antioxidant status were estimated in cerebral cortex, cerebellum and
brain stem of rats subjected to anoxia and reperfusion. The results of this study clearly demonstrated the increased
production of nitric oxide by increased activity of nitric oxide synthase. The increased activities of argininosuccinate
synthetase and argininosuccinate lyase suggest the increased and effective recycling of citrulline to arginine in anoxia,
making nitric oxide production more effective and contributing to its toxic effects. The decreased activity of glutamine
synthetase may favor the prolonged availability of glutamic acid causing excitotoxicity leading to neuronal damage in
anoxia and reperfusion. The increased formation of thiobarbituric acid reactive substances and decreased total
antioxidant status indicate the presence of oxidative stress in anoxia and reperfusion. The increased arginase and

sustained decrease of GS activity in reperfusion group likely to be protective.
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Strass is defined as any aversive stimuli capable of disrupting the physiological milieu and the ability to cope with
such stressful situations Is a critical factor in disease prevention or amelioration. Adaptogens are agents which
protect or reverse stress effects on the blological system, and though several such agents are available in both
traditional and modem systems of medicine, a clearcut svidence based strategy for stress management with
drugs Is still not available. Today, stress Is recognized as a highly interactive phenomenon in which the CNS, the
neuroendocrine and immune systems are key players in tandem. Nitric oxide (NO) Is a ubiquitous, multidimensional
moleculs, which has a wide array of regulatory functions in the biological system. In view of the extensive distribution
of NG in several body systems, some of which are responsive o stress, the possibie role of NO during stress
and stress mediated reactions were investigated. Using restraint stress (RS) as the conventional experimental
model! in rodents, we evaluated the basis of NO involvement in stress induced blological changes. RS induced (a)
neurobehavioral suppresslon in the elevated plus maze test, (b) elevated plasma corticosterone, and {c) lowering
of brain NO metabolite (NOx) levels. Pretreatment with the NO mimetics, L-arginine and Isosorbide dinitrate (ISDN)
altenuated these effects, whereas, the NO synthase inhibltors, L-NAME and 7-nitroindazole aggravated them. In
] riments with chronic stress, repeated RS exposure resuited in neurobehavioral tolerance, and effects that
. f ccompanied by elevated NOx levels in the brain, suggestive of reversal of acute stress sffects after chronic
; RS, Levels of the endogenous NOS inhibitor, ADMA, were elevated in the RS situation, as compared to the no RS
"1 situation. Male rats were more susceptible to RS effects as compared {o female rats, and these differences could
be attributed to differential NOx and ADMA levels in the brain tissue. Experiments showed that the emotionality
gl Tating of rats could also be defined on the basis of NO. In addifion, the anti-stress effects of some centrally acting
M dnigs like diazepam and morphine were also linked to changing levels of NOx in the brain and plasma. Further,
- In immunized rats, RS suppressed markers of both humoral and cell mediated immunity, and influenced the
_Tokine profile. Pretreatment with NO mimetics attenuated these siress responses by differing degrees, whereas,
M NOS inhibitors aggravated them. These biological changes after RS were associated with lowsred levels of NO
. me“tabohtes (NOx} In plasma and brain tissus.. The results from our experiments suggest that stress susceptibility
'__gdaptaﬂon are regulated by NO, and results with exogenous NO modulators, endogenous NO markers, as well
 NO metabolites, polnt towards this hypothesis. It appears that NO could also act as an endogenous adaptogen
also act as a potential target molecule for drug development in stress and stress related disorders.
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. IL72, Nitric Oxide and Oxidative Stress in Experimental Models of
Excitotoxicity

ﬁme‘fy Swamy, K. N .S. Sirajudeen, Zulkamain Mustapha, Wan Roslina Wan Yusof, Mohd Jamsani
Mat Salleh and Chandran Govindasamy

; aftment of Chemical Pathology, School of Medical Sciences, Heaith campus, Universiti Salns Malaysta, 16150 Kubang Kerian,
v Kelantan, Malaysia Email:mswamy@kb.usm.my

| excitation involving the excltatory glutamate receptors Is recognized as an Important underlying
Ism in neurodegenerative disorders. Nitric oxide (NO) is postulated to be involved in the pathophysiology

epilepsy models resulting from increased action of excitatory neurotransmitter namely glutamate. NO
esized from arginine by nitric oxide synthase (NOS), and the citruliine generated as a by-product can
“ed to arginine by argininosuccinate synthetase (AS) and argininosuccinate lyase (AL) via the citrulline-
ide cycle. The conversion of glutamate to glutamlne by glutamlne synthetase (GS), which takes place



within the astrocytes represents a key mechanism In the regulation of excitatory neurotransmission und
conditions as well as in injured braln. Reactive Oxygen Species (ROS)/Reactive Nitrogen Species (RN
been implicated in the pathogenesis of various neurclogical disorders including epilepsy. The exact mecH*™
contributing to Increased production of NO In excitotoxicity are not well established. The acute ammonia
In brain, epilepsy and hypoxia & reperfusion injury to brain are few of the conditions where excﬁotoxlcny ‘
implicated. To understand the role of NO and oxidative stress in excitotoxicity in the experimental rat o8 "
- of acute ammonia toxicity, kainic acid mediated epilepsy and anoxia (hypobaric hypoxla) & reperfusion, v j.'
concentration [estimated as nitrate/nitrite (NOX)), the enzymes of citrulline- NO cycle, the activity of gy N
synthetase, the concentration of Thiobarbituricacid reactive substances (TBARS) and Total Anﬂoxfdant -
(TAS) were assayed in their cerebral cortex (CC), cerebellum (CB) and brain stem {BS}. All our experiments|
clearly demonstrated the increased formation of NO and support the Involvement of NO in the pathoph
of excitotoxicity. The increased activities of AS and AL indicate the effective recycling of citrulline to argini
suggest a functional role to citrulline ~NO cycle enzymes in excitotoxicity. The decreased activity of GSinth
regions indicate the modulation of its activity by NO and favors the prolonged availability of glutamic acid
excitotoxicity leading o neuronal damage. The increased concentration of TBARS and decreased concantraf
TAS supports the Involvement of oxidative stress in excitotoxicity and suggests a potential for the role of antioxid}
therapy In preventing neurodegeneration In excitotoxicity.

IL73. Formation of Bio-Active Nitric Oxide Specles in Circulation
Enika Nagababu, Maria Salgado and Joseph M. Rifkind

Molecular Dynamics Section, National institite on Aging, National Institutes of Health, 251 Bayview Bivd, Baltimore, MD. 21224
Email:EnikaN@gre.nia.nih.gov
Nitric oxide that diffuses Into circulation from endothelial cells converts to nitrite and S-nitrosothiols (SN())—.*r ks
which are present in plasma in nanomolar concentrations, Both nitrite and SNO have vasodilatory activities thal
protect against hypertension and cardiovascular diseases. This activity requires that nitrite Is converted to nihg‘
oxide (NO). The nitrite reductase activity of deaxyhemoglobin {deoxyHb) is cne of the predominant mechanisms: J.
to reduce nitrite to NO. However, it Is not-understood how NO generated in the red blood cells escapes from the 3
scavenging activities of deoxyHb. In order to understand this mechanism, the reduction pathway of nirite b
deoxyHb was investigated and two intermediate species (Hb{(IlNOOH and Hb(II)NO+ « Hb({Il)NO} were identi
prior to the formation of the final product, Hb(IINO. These intermediate species have a longer life-span in presence:’
of deoxyHb than NO and have high affinity to the membrane. We in fact observed the binding of nitrite reacted Hb to
RBC membranes that resuits in the release of NO into the gas phase. Based on these observations, we pmposed r
that association of intermediate species that are formed during the reaction of nitrite with deoxyHb facllitates the
release of NO from RBCs to the vasculature. The mechanism for the formation of the second bloactive species,
SNO in circulation was also investigated. NO does not directly react with thiols to form SNO. However, NO+, ”
an oxidized form of NO can react with thiols to form SNO. NO Is known to interact with metalloproteins to form
NO+ by reducing oxidized metals. Thus, we proposed that the reaction of NO with metal compounds that are
already coordinated with thiol groups may generate SNOs. Hemin- Fe(lll) and thiol complexes exist in red blood ¢ -
cells and in plasma. Therefore, reactions of NO with hemin and GSH-hemin complexes were investigated. The !
results show that NO alone does not reduce hemin to heme- Fe(ll). However, hemin reduction, heme nitrosytation Y
and S-nitrosoglutathione formation were observed when NO Is added to GSH-hemin complex under anaerobl¢ .}
conditions. The reaction of NO with albumin-hemin complex or GSH-hemin complex incorporated membranes also | !
generates S-nitrosothiols. These results provide a mechanism for SNO formation in clrculation. .
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THE USEFULNESS OF NEUTROPHIL CD 64 EXPRESSION IN DIAGNOSIS OF NEONATAL
SEPSIS

Authors: Azma R Z, Noraesah M, Roshidah H*, Trene GS Cheah#, Alnoon O
Department of Pathology, Faculty of Medicine, UKM.

BACKGROUND: Neonatal sepsis Is a significant cause of neonatal morbidity and mortality. It is well known
that the signs of neonatal bacterial sepsis are often non-specific and may be dinically indistinguishable from
those non-nfectious conditions. The diagnosis of neonatal sepsis using blood culture would cause delayed in
starting antibiotic therapy. Neutrophil CD&4 upregulation Is Induced by inflammatory-related cytokoines. The
aim of this study was to study the usefulness of neutrophil CD 64 expressicn In the diagnasls of neonatal sepsis .
in our hospital population.

MATERIALS AND METHOD: Peripheral blood samples from-39 term and preterm neonates admitted in the

Special Care Nursery in Maternity Hospital L1, which were suspected for sepsis, were recruited to this study. 4
In addition to routine septic workout, 50-100 pI of blood was collechad in EDTA tube to determine CD64 :
expression by flow cytometry. The suspected neonates were dassified into two groups; septic group (n=6),

neonates who had positive biood culture with dinical signs and symptoms, and In non-septic group (n=33), , .

- the neonates had dlnlc;al symptoms and signs but negative blood ‘culture. Additional 18 neonates who weére ’ﬂl
admitted for jaundice, which were monitored without evldence of sepsls were dassified as control group. '
RESULTS: Results showed Increased CD64 expression In septic group. The differences of CD64 expression
among three groups were statistically significant {P<0.001). We were able to determine the cut off value of
>5628 antibody-PE molecules per cell from ROC curve. This study exhibited moderate sensitivity (83%) with
high negative predictive value (95%). However, CDE4 expression had an intermediate speificity (61%) for
neonatal sepsis and low positive predictive (28%) vaiue. There was also an lircreased CD64 expression In
clinical pneumonia. However, there was poor corrglation between neutrophll CD64 and absolute neutrophil T
count (r=0.008). '
CONCLUSION: In conclusion, CD64 appear to be a sensitive marker In neonahl sepsls. The rapidly avallability

of the laboratory results would help neonatologist in tpe managemerit of the neonates with sepsis
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NITRIC OXIDE, GLUTAMINE SYNTHETASE AND OXIDATIVE STATUS
REGIONS QF BRAIN IN RAT SUBJECTED TO ANOXIA (HYPOBA RIC 3

Authors: Mohd Jamsanl Mat Salleh, M. Swamy, fo
Govindasamy
Department of Chesmical Pathology, 5d
INTRODUCTION: Reactive o
disorders and braln function,;
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ABSTRACT

Nitric oxide is postulated to be involved in the pathophysiology of neurological disorders
due to hypoxia/ anoxia in brain due to increased release of glutamate and activation of N-
methyl-D-aspartate receptors. Reactive oxygen species have been implicated in
pathophysiology of many neurological disorders and in brain function. To understand
their role in anoxia (hypobaric hypoxia) and reperfusion (reoxygenation), the nitric oxide
synthase, argininosuccinate synthetase, argininosuccinate lyase, glutamine synthetase and
arginase activities a;long with the concentration of nitrate /nifrite, thiobarbituric acid
reactive substances and total antio;:idant status were estimated in cerebral cortex,'
cerebellum and brain stem of rats subjected to anoxia and reperfusion. The results of this
study clearly demonstrated the increased production of nitric oxide by increased activity
of nitric oxide synthase. The increased activities of a.rgininbsuécinate synthetase and
argininosuccinate lyase suggest the increased and effective recycling of citrulline to
arginine in anoxia, making nitric oxide production more effective and contributing to its
toxic effects. The decreased activity of glutamine synthetase may favor the prolonged
availability of glutamic acid causing excitotoxicity leading to neuronal damage in anoxia.
and reperfusion. The increased formation of thiobarbituric acid reactive su-bstances and
decreased total antioxidant status indicate the presence of oxidative stress in anoxia and
reperfusion. The increased arginase and sustained decrease of GS activity in reperfusion
group likely to be protective.

Key words: Citrulline — Nitric oxide cycle; Nitric oxide; Anoxia; Hypobaric hypoxia;
Reperfusion; Excitotoxicity; Glutamine synthetase; Thiobarbituricacid reacti\-re

substances; Total antioxidant status



	Button1: 


