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ABSTRACT

Sodium nitrite is widely used as color fixative grdservative in meat and fish.Impairment of hephithction and
disturbances in lipid metabolism are well recogdizvers effecte of sodium nitrite. The aim of #tigly is to
investigate the role of [6 —chloro-2 (methylsulfBngyrimidine -4-amine]cobalt(ll)] complex, in premting the
oxidation of hemoglobline to methomoglobline imoyiand preventing the disturbances in lipid metam induce
by sodium nitrite toxicity in mice. The cobalt¢bmplex of pyrimidine derivative causes inhibitisad nitrite-
induce methemoglobine formation, Moreover the cemplases significant increase of total cholestef@ and
LDL, while HDL significantly reduced.
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INTRODUCTION

In the early 1900s, irregular curing was commorc@ld his led to further research surrounding the afssodium
nitrite as an additive in food, standardizing thmoant present in foods to minimize the amount needhile
maximizing its food additive rol€l), and in medicine as anti dote for cyanide quaisg (2). A principal concern
about sodium nitrite is the formation of carcinoigenitrosamines and nitric oxide via metabolitésadium nitrite
(3). About 1970, it was found that ascorbic aeithfnin C), an antioxidant, inhibits nitrosaminerfation (4). A
moderate and significant acceleration of leukengaetbpment was observed in sodium nitrite treatécke n(b).
Sodium Nitrite is an oxidative agent that causethmmoglobinemia in many species. Ruminants arecesly
vulnerable because the ruminal flora reduces miti@ammonia, while nitrite as an intermediate pobds 10 times
more toxic than nitrate. Acute intoxication is rfasted primarily by methemoglobin formation andukant
anoxia (6). A major concern considering the tokigg of NaNQ is the induction of methemoglobinemia, a
condition in which there is reduction in oxygemisport ability of hemoglobine (7). Various meda plants and
vitamines protect liver from damage induce by sodinitrite adminstrationin mice (8,9). Moreover,ns®
pyrimidine derivatives also possess hepato- ptioteceffect which could be attributed to their anti
oxidantactivity(10). The present study was desigtee investigate the roll of cobalt(ll) complex (§- chloro-
2(methylsulfanyl) pyrimidine-4 amine) in preventitige reaction of NaN@with hemoglobuline and disturbances in
lipid metabolism by sodium nitrite toxicity in mice
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MATERIALS AND METHODS

Nitrite-induce methemoglobuline in hemolysate:

Blood samples were collected from healthy volurgeexnd centrifuged (2.500 g x 20 mins) removerp&aand the
buffy coat of white cells. The erythrocytes obtaineere washed thrice with phosphate- buffered salithe
washed cells were lysed by suspending in 20 vol20hM phosphate buffer, pH 7.4. The hemolysats wa
centrifuged at 25.000xg for 60 min to remove thenbeane, and then diluted to give a 150 uM concéatraf
oxyhemoblobine. The reaction was intiated by thditaeh of sodium nitrite (final conc. 0.6 mM) toelsolution of
hemolysate and the formation of methemogloblin wasasured by monitoring absorbance at 631 nm using a
Shimadzu Graphicord UV 240 Spectrophotometer. @@haomplex of pyrimidine derivative was syntisized
and characterized according to the method deschilyed/asfiet al (11), cobalt (II) complex dissolved in DSMO
and injected in a dose of 0.2 mg/kg body weightesponding to 1/20 of its LX12), and added either before or at
various time —interval after the addition of n#titThe control experiments were conducted withaliati(ll)
complex and all experiments were in triplicate amgte repeated many times. The data given are nfeset.

Antioxidant in vivo

Animal and experimental design:

Mice are divided into 3 groups (5 mice in each gioas following:

1. Control group: mice were injected daily intrapmreal with 0.2 ml distilled water, for 15 days

2. NaNQ group: mice were injected daily intraperitonealtgml of 2.1 mg/kg NaN© for 15 days.

3. Group three which treated by NaN@.2 ml of 2.1mg/kg , i.p then after one howr mimal injected by cobalt
(1) complex of pyrimidine derivative, 0.2 ml dfL/20 LDs, ) of the complex , daily for 15 days.

At the end of the experiment period (15 days), rttiee were sacrificed under light chloroform anesth, a ‘Y’
shaped cut in the mice abdomen was done , bloedcatected from posterior vena cava as it enteesright
ventricle(13) , blood samples was transferred jpiin tubes and centrifugated at (3000 rpm for liuts) to
obtaun the serum which stored af& till used for measurment of different parameters

Biochemical test:

Total cholestrol estimated by the enzymatic metthescribed by Alliaret al (14). Triglyceride (TG) was measured
according to the method described by Fossati aedcgple (15). Associated with trainder reactiof)(1HDL —
cholestrol obtained in supernatant after precipitabf LDL chylomicrons from specimens by phospimgstic
acid (PTA) and mangnesium chloride was measurdt tital cholesterol reagent (17). Serum LDL was
calculated according to Friedewald formula (18).

Statistcal analysis :
Statistical analysis was performed by a one- wayOXA (followed by (LSD test). Data were expredss mean
+ SDM. Statistical significant was set a0p05 .

RESULTS

In vitro study: Nitrite causes a rapid oxidation of hemoglolitnmetheogloblin . In the presence of cobalt(ll)
complex of pyrimidine derivative, the oxidatioropess was delayed in a dose dependent manner,Hige time
required to convert 50% of the available hemogtolth methemogloblin was 6.7 min. in the absencehef
complex, whereas with 20 uM cobalt (1) complergent the time was increased to 18.2 min. (Fjg. 1

Fig.1. describe the effect of cobalt (II) complax the time —course of nitrite oxidation of hemduijiie. Without
complex, the time —course of oxidation show a cottaréstic pattern of slow initial transformationlifved by a
rapid autocatalytic process. When the complex added along with nitrite at O min, the formatioh o
methemogloblin was inhibited to great extent. Hegve when the cobalt (II) complex was added atethé of the
autocatalytic stage, i.e at 10 mins, no protectvas observed. The best result in our study atexunation 2.5 uM
concentration of cobalt (Il) complex which protéeimoglobin from oxidation by sodium nitrite, Fig. 1
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In vivo study :

The result in Table (1) revealed that HDL- choledtevas significantly decreased while Total chalelst
Triglysride, LDL, significantly increased in NaN@roup compared with control group. These changel#pid
profile are reversed and their values become ¢tosalues in control group by injection of cobal} complex.

Table (1): Effect of Cobalt (Il) complex of pyrimidine derivative and NaNQ on lipid profile different letter denote the signficant
differences between groupsH< 0 .05)

Group TG(mg/dl) HDL(mg/dl) LDL(mg/dl) T.Cholesterole(mg/dl)
Control 212.60+22.3b| 53.60+5.1a| 53.88 +5.10b 150.00 + 3.80b
NaNO, 305.00 + 25.00a] 41.20 +1.30b| 69.60 + 7.47a 171.80+11.12a
Cobalt (1) complex with NaNO, | 203.08 + 18.50b| 56.80 +5.10a| 56.84 + 5.60b 154.40 + 4.80b
LSD 92.40 17.40 12.40 12.76
DISCUSSION

Since the cobalt (1) complex of pyrimidine derivat is newly prepared by Was#t,al (11), with LD, (192.8
mg/kg), and signifantly anti biotic activity thecgé the experiments focused to determine its aiotamt activity.
The present study has shown that cobalt(ll) complgimidine derivative can protect hemogloblin fraxidation
by sodium nitrite both in hemolysate and in intactthrocytes. Howeve, it did not to revers thiedfof sodium
nitrite if added at a later stage. It is well bihed that oxidation of hemogloblin takes platéwo stages. There
is slow initial stage followed by a rapid autocwgtial stage, which carries the reaction to compteti@). Cobalt (II)
complex is able to prevent the onset of autoctitadyage. Since superoxide is implicated in autdgtc stage (19)
and the fact that cobalt (Il) complex is a poteravenger of superoxide (20).

Direct interaction between sodium nitrite and ct(tidlcomplex pyrimidine derivative as a reason footection is
ruled out because the concentration of cobalt cermphusing protection is very low (< 10uM) compatedhe
nitrite concentration (0.6mM). This result wasatdjseement with that Doyle et al (21) who used omiouas
antioxidant and recorded a 20uM. Although cobaihplex pyrimidine derivative can reduce ferric idt&" to the
ferrous state F&, it fails to revers e the oxidation of hemoglabsuggesting that protection is not due to redncti
of methemoglobin to hemoglobin. Many antioxidafite ascorbic acid, uric acid, 3-ribosyl uric acidnd
glutathione protect hemoglobin from oxidation byrite (22). These antioxidants also inhibit the einsf the
autocatalytic stage of nitrite if added at a lattage(22). Thus, the effect of cobalt(ll) complgyrimidine
derivative may be similar to these antioxidantpriotecting hemoglobin from nitrite ions.

The best result in our study at (2.5 uM) cocerdrativhich protect hemoglobin from oxidation by sadiuitrite
(Fig.1).
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Fig.1: Antioxidant in vitro activity of Cobalt (Il ) complex of pyrimidine derivative at (20,10,5 an@.5 um)

Anti oxidant invivo.

Table 1. demonstrated the effect of cobalt (Ilnptex of pyrimidine derivative and NaN@n lipid profile of mice
after two weeks of treatment. The results dematedrthat NaN@group showed significant increage< 0.05) in
total cholesterol, triglyceride and LDL levels whiHDL show significant decreas® € 0.05) compared with
control group, the results of treated groups shemgificant decreaseP(< 0.05) in total cholesterol,triglyceride ,
LDL and HDL levels compared with NaMQgroups. The results of this study are agreenwitth the results
of Sidoriak and Volgin (8). The changes indigirofile in this study may be attributed to pedation of cell
membrane lipids and mobilization of free fatty acfcbm the adipose tissue to the blood streamtexsélom nitrite
induced oxidative stress and free radical generatithis hypolipidemic effect of cobalt (II) complef pyrimidine
derivative could be related to its antioxidant e radical scavenging activity.
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