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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-0-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 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 arid 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 reperfuslon. The Increased formation of thiobarbituric acid reactive substances and decreased total 

antioxidant status indicate the presence of oxidative stress in anoxia and reperfusion. T~e increased arginase and 

sustained decrease of GS activity in reperfusion group likely to be protective. 
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IL71. 

DAY 3 

Modulation by Nitric Oxide (NO) of Neurobehavioral and 
Immunological Responses During Stress 

Arunabha Ray, Ayanabha Chakraborty and Kavita Gulati 

9818037595 

Stress is defined as any aversive stimuli capable of disrupting the physiological milieu and the ability to cope with 
such stressful sHuations Is a crHical factor In disease prevention or amelioration. ~daptogens are agents which 
protect or reverse stress effects on the biological system, and though several such agents are. available In both 
traditional and modem systems of medicine, a clearcu1 evidence 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 
molecule, which has a Wide array of regulatory functions In the biological system. In view of the extensive distribution 
of NO in several body systems, some of which are responsive to stress, the possible 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 biological changes. RS Induced (a) 
neurobehavioral suppression In the elevated plus maze test, (b) elevated plasma corticosterone, and (c) lowering 
of brain NO metabolite (NOx) levels. Pretreatment with the NO mlmetics, L-arginlne and lsosorblde dlnitrate (ISDN) 
attenuated these effects, whereas, the NO synthase lnhll;lltors, L-NAME and 7-nitrolndazole aggravated them. In 
· '<j>Briments with chronic stress, repeated RS exposure resulted In neurobehavioral tolerance, and effects that 
.. .Is accompanied by elevated NOx levels In the brain, suggestive of reversal of acute stress effects after chronic 
RS. Levels of the endogenous NOS Inhibitor, ADMA, were elevated In the RS situation, as compared to the no RS 
situation. Male rats were more susceptible to RS effects as compared to female rats, and these differences could 
b9 attrlbu1ed to differential NOx and ADMA levels In the brain tis:;ue. Experiments showed that the emotionality 
·rating of rats could also be defined on the basis of NO. In addition, the anti-stress effects of some centrally acting 

· diilgs like diazepam and morphine were also linked to changing levels of NOx in the brain and plasma. Further, 
:1n Immunized rats, ~S suppressed markers of both humoral and cell mediated immunity, and influenced the 
· profile. Pretreatment with NO mimetlcs attenuated these stress responses by differing degrees, whereas, 

inhibitors aggravated them. These biological changes after RS were associated with lowered levels of NO 
~lbolites (NOx) In plasma and brain tissue •. The results from our experiments suggest that stress susceptibility 

g ~lapltati<>n are regulated by NO, and results with exogenous NO modulators, endogenous NO markers, as well 
"""''~'"metabolites, point towards this hypothesis. It appears that NO could also act as an endogenous adaptogen 
L·!illh1lso act as a potential target molecule for drug development In stress and stress related disorders. 

IL72. Nitric Oxide ·and Oxidative Stress in Experimental Models of 
Excitotoxicity 

\!l~rme,dvSwamy, K. N .S. Sirajudeen, Zulkamain Mustapha, Wan Roslina Wan Yusof, Mohd Jamsani 
Mat Salleh and Chandran Govindasamy 

i!Partment of Chemical Pathology, School of Medical Sclenoes, Health campus, Unlversiti Sains Malaysia, 16150 Kubang Kenan, 
Kelantan, Malaysia Emall:mswamy@kb.usm.my 

excitation Involving the excitatory glutamate receptors Is recognized as an important underlying 
In neurodegeneratlve disorders. Nitric oxide (NO) Is postulated to be Involved In the pathophysiology 

eplllep1;y models resulting from Increased action of excitatory neurotransmitter namely glutamate. NO 
111165izEid from arginine by nitric oxide synthase (NOS), and the citrulline generated as a by-product can 

to arginine by arglnlnosuccinate synthetase (AS) and arginlnosuccinate lyase (Al) via the citrulline­
cycle. The conversion of glu1amate to glu1amlne by glutamine synthetase (GS), which takes place 
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within the astrocytes represents a key mechanism In the regulation of excitatory neurotransmlsslon 
conditions as well as in injured brain. Reactive Oxygen Species (ROS)/Reactive Nitrogen Species 
been Implicated In the pathogenesis of various neurological disorders lncluding epilepsy. The exact 
contributing to Increased production of NO In excitotoxlcity are not well established. The acute ammonia 
in brain, epilepsy and hypoxia & reperfusion injury to brain are few of the conditions where excitotoxlcity 
Implicated. To understand the role of NO and oxidative stress in excltotoxiclty in the experimental rat 
of acute ammonia toxicity, kainic acid mediated epilepsy and anoxia (hypobaric hypoxia) & reperfusion 
concentration [estimated as nitrate/nitrite (NOx)], the enzymes of citrulline- NO cycle, the activity of ' 
synthetase, the concentration of Thiobarbiturlcacld reactive substances (TSARS) and Total Antioxidant 
(TAS) were assayed in their cerebral cortex (CC), cerebellum (CS) and brain stem (SS}. All our experimental 
clearly demonstrated the increased formation of NO and support the Involvement of NO In the oathoooh\/0 
of excitotoxlclty. The Increased activities of AS and AL indicate the effective recycling of citrulline to 
suggest a functional role to citrulllne -NO cycle enzymes In excltotoxlcity. The decreased activity of GS In 
regions Indicate the modulation of Its activity by NO and favors the prolonged availability of glutamic acid 
excitotoxlclty leading to neuronal damage. The increased concentration of TSARS and decreased ~~~~~~~~ 
TAS supports the Involvement of oxidative stress In excitotoxlclty and suggests a potential for the role 
therapy In preventing neurodegeneration In excltotoxiclty. · 

IL73. Formation of Bio-Active Ni-tric Oxide Species in Circulation 
Enlka Nagababu, Marla Salgado and Joseph M. Rifklnd 

Molecular Dynamics Section, National institute on Aging, National Institutes of Health, 251 Bayview Blvd, Baltimore, MD. 21224 
· Emaii:EnikaN@grc.nla.nih.gov 

Nitric oxide that diffuses Into circulation from endothelial cells converts to nitrite and S-nltrosothlols 
which are present in plasma in nanomolar concentrations. Both nitrite and SNO have vasodllatory actMties 
protect against hypertension and cardiovascular diseases. This activity requires that nitrite is converted to 
oxide (NO). The nitrite reductase activity of deoxyhemoglobln (deoxyHb) is one of the predominant mech1mlsriiS\ 
to reduce nitrite to NO. However, it Is not·understood how NO generated in the red blood cells escapes from 
scavenging actMtles of deoxyHb. In order to understand this mechanism, the reduction pathway of nltrlte 
deoxyHb was Investigated and two intermediate species (Hb(JI)NOOH and Hb(JI)NO+ ++ Hb(III)NO) were Identified 
prior to the formation of the final product, Hb(JI)NO. These intermediate species have a longer lite-span In presen•c(:,f' 
of deoxyHb than NO and have high affinity to the membrane. We In fact observed the binding of nitrite reacted 
RBC membranes that results In the release of NO Into the gas phase. Based on these observations, we proposed 
that association of Intermediate species th"!t are formed during the reaction of nitrite with deoxyHb facilitates the 
release of NO from RSCs to the vasculature. The mechanism for the formation of the second bloactlve species, 
SNO in circulation was also Investigated. NO does not directly react with thlols to form SNO. However, NO+, . 
an oxidized form of NO can react with thlols to form SNO. NO Is known to Interact with metalloprotelns to form' 
NO+ by reducing oxidized metals. Thus, we proposed that the reaction of NO with metal compounds that are 
already coordinated with thlol groups may generate SNOs. Hemin- Fe(IJI) and thlol complexes exist In red blood r 
cells and In plasma. Therefore, reactions of NO with hemin and GSH-hemln complexes were Investigated. The' 
results show that )\10 alone does not reduce hemin to heme- Fe( II). However, hemin reduction, heine nitrosyl all on 
and S-nltrosoglutathlone formation were obseived when NO Is added to GSH-hemln complex under anaerobic , 
condltlons .. The reaction of NO with albumin-hemin complex or GSH-hemln complex incorporated membranes also 
generates S-nltrosothlols. These results provide a mechanism for SNO formation in circulation. 
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ANNUAL SCIENTIFIC & GENERAL MEETING 

THE USEFULNESS OF NEUTROPHIL CD 64 EXPRESSION IN DIAGNOSIS OF NEONATAL 
SEPSIS 
Authors: Azma R z, Noraesah M, Roshldah H*, Irene GS Oleah#, Alnoon 0 
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 dlnlcally Indistinguishable from 
those non-Infectious conditions. The diagnosis rt neonatal sepsis using blood culture would cause delayed In 
starting antibiotic therapy. Neutrophil CD64 upregulation Is Induced by lnflammatory-nelated cytokolnes. The 
aim of this stuc!V was to study the usefulness of neutrophil CD 64 expnesslon In the dlagnciSis of neonatal sepsis 
In our hospital population. 
MATERIALS AND METHOD: Peripheral blood samples from ·39 term and pneterm neonates admitted In the 
Spedal Cane Nursery In Maternity Hospital i:!m.. which wene suspected for sepsis, wene recruited to this study. 
In addition to routine septic wPf(<out, so-Tao 111 of blood was CO!tected In EDTA tube to determine CD64 
expression by flow cytometry. The suspected neonates wene dassltied Into two groups; sept!!" grqtJp (n=6), 
neonates who had (JOl;itive blood a.dtune with dlnlcal signs and symptoms, and In non-septic group (n=33), 

·!;,he neonates had dlnic;al symptoins and signs but negative blood' cllitune'. A!jditlonal 18 neonates who were 
admitted for jaundice, Which wene monitored without evldeQce of sepsis wene dasslfled as control group • 
RESUllS: Results showed Increased CD64 expression In septic group. The differences of CD64 expnesslon 
among thnee groups wene statistically significant (P<O.OOl). We wene able to determine the cut off value of 
>5628 antlbody-PE molecules per cell from ROC curve. This study exhibited moderate sensitivity (83%) with 
high negative pnedktlve value (95%). However, co64 expnesslon had an Intermediate spedfldty (61 %) for 
neonatal sepsis and low positive predictive (28%) value. Thene was also an lhcneased CD64 expression In 
dlnlcal pneumonia. However, thene was poor correlation between neutrophil CD64 and absolute neutrophil 
count (r=0.009). · 
CONCLUSION: In conclusion, CD64 appear to be a sensitive marker In neonatal sepsis. The rapidly availability 
of the laboratory results would help neonatologist In the management of the neonates with sepsis 
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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 ofN-

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 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 catising excitotoxicity leading to neuronal damage iii 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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