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ABSTRACT

The aim of this study was to determine the leveilitate in post mitochondrial fraction of liver a@nthe toxicity in
liver and kidney of wistar rat. Forty two male veistrats were divided into six groups and each gravgs with
varying doses of sodium nitrite and N-methylaniliibe following methods were employed, spectrophetiic,
cell fractionation, centrifugation, dialysis, higathology and ultra violet irradiation. There was significant
increase (P < 0.05) in the level of nitrite in thest mitochondrial fraction of liver in all the esspmental groups
compared to the control. After exposure to UV-ligigre was a decrease in the level of nitrite ihthé groups,
which indicates that the UV-light has degraded phecursors of N-nitrosamine. The histopathologydgtshowed
severe haemorrhage within sinusoid, the portaldneas infiltrated by inflammatory cells within thimusoid of the
liver and kidney. The present study showed thattimeentration of nitrite in the post mitochondrfedction of the
liver of the rat depends on the dose of the toxXire study also showed UV degradation of precursdrsl-
nitrosamine and the effect of the toxins on batérland kidney.

Keywords: N-methylaniline, N-Nitrosamine, Sodium NitritepHicity, Ultra violet irradiation.

INTRODUCTION

Nitrite is known to be a precursor of toxic andot@ogenic N-nitrosamines [1] and induces cancexxiperimental
animals [2,3]. After ingestion, residual nitritencBorm traces of certain N-nitroso compounds im&toh [where the
pH < 7] on reacting with secondary amines whichhhigso be present in the ingested food [4,17]fritdican also
interact with haemoglobin by oxidation of ferrowsi[F€"] to ferric state [F&] preventing or reducing the ability
of blood to transport oxygen, a condition knowmethaemoglobinaemia [5,6].

N-Methylanilineis an aniline derivative and a precursor of nitrosee. It is a toxic organic compound and it exists
as a colourless or slightly yellow viscous ligudhich is insoluble in water and brown when exposedir. It is
used as a latent and coupling solvent and is aed as an intermediate for dyes, agrochemicalscanthnufacture
other organic products [7].

N-Methylaniline decomposes on heating and burnimgducing toxic fumes including aniline and nitragexides.
N-methylaniline reacts violently with strong acigsd oxidants.

N-methylaniline is harmful if swallowed or inhaled absorbed through the skin can cause methaemogkhia,
central nervous system effects, eye and skin fiwita liver and kidney damage, gastrointestingtation with
nausea, vomiting and diarrhoea [8].
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N- Nitrosamines are extensively degraded wheniatad by UV light at room temperature [9]. They depose to
from aldehyde, nitrogen and nitrous oxides, or @mamd nitrous acids. Nitrosamines are formed du¢héo
interaction of various nitrosating agents (e.griteit nitrogen oxide) and amines in the foods [Ildje volatile N-
nitroso-compounds most commonly encountered in Soace NDMA, NDEA and NPYR [11]. The extent of
nitrosation in foods is affected both by the amoamd the type of nitrosatable substances presdnbits and the
content of nitrosation catalysts and inhibitorseTtitrosating agents are formed from certain fodditeves and/or
during specific processing conditions [12,18]. TO&jective of this research is to investigate thevitro
metabolism of precursors of nitrosamine (sodiuntitaitand N-Methylaniline) by the rats’ post mitoctubial
fraction and to evaluate the histopathology ofeti#ht doses of the toxins (precursor of nitrosajmimdiver and
kidney tissues of wistar rats.

MATERIALS AND METHODS

Chemical and reagents:Sodium nitrite (NaN@ Mol.wt 69), N-Methylaniline (GHsNH (CHs;) Mol.wt 107.15)
were obtained from Sigma (USA). All the other cheafs and test kits used were of analytical grade

Experimental Animals

The experimental animals used in this work werdthganale albino ratsRattus norvegicysof the Wistar strain.
They weighed between 180g and 200g, and were auatafrom the animal house of Veterinary Physiology
Department, University of Ibadan, where they haenbied commercial rat pelletsl libitumand allowed access to
clean drinking water. Only those certified freeidection by the Veterinary pathologist were us€dey were kept
at room temperature (approximately®°2$ and all test animals were acclimatized to theivironment before
experiments were begun.

Animal treatment

Animals were divided into six groups and were gigedium nitrite [NaNG| and N-Methylaniline [NMA].
Group A- received a combination of 50mg of NMA &@Dmg of NaN@kg.

Group B- received a combination 25mg of NMA and@gMNaNQ/kg.

Group C- received a combination 25mg of NMA andrh@WNaNG/kg.

Group D- received normal feed with water (control).

Group E- received 50mg NaN@®g.

Group F- received 25mg NaNg.

Collection of blood samples for serum preparation:

The animals were sacrificed by cervical dislocatimal blood was collected in dry plastic or glasstriifige tubes.
The blood was allowed to clot and immediately déuged at 2500rpm for 15 minutes in a table toptifige and
serum was collected and preserved in a refrigemdt@t 4C) for a short time before the analysis.

Histopathological analysis:Liver samples were immediately collected and fixedl.0% buffered formal saline
solution for a period of at least 24 h before hpsthological study. Samples were then embeddearafin wax
and five-micron sections were prepared with a yomicrotome. These thin sections were stained tématoxylin
and eosin (H&E), mounted on glass slides with Canbdlsam (Sigma, USA) and observed for pathological
changes under a binocular microscope.

Preparation of liver post mitochondrial fraction (10,000 x g fraction)

Liver were quickly removed from animals and thedadanopped. The tissue was weighed and immediatslied
in ice-cold 0.15Mkcl. Gall bladder and extranedssues were early discarded. Liver tissue was hemagd with
4 volumes of 0.06 M phosphate buffer plus 0.15MK&L 7.4 using a Teflon glass homogenizer.

The homogenate was centrifuged at 800 x g for 1Butas to remove cell debris and nuclei and theltregu
supernatant was then centrifuged at 10,000 x dfominutes in an MSE high speed refrigerated deigegi The
resultant supernatant containing the post mitochiahfitaction was used for the vitro studies.
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Incubation assay

The complete incubation medium had a total volurhénal and contained NADP (0.2mM), glucose-6-phospha
(0.2mM), MgCL, (20mM), 0.06M phosphate buffer, 0.15MKCL and 2.5hlpost mitochondrial fraction of liver
homogenate. Sodium nitrite and N-methylaniline wauxein different concentration.

Concentration of N-methylaniline and sodium nitrite for Incubation

Group A was incubated with 5mM of N-methylanilimedebmM of sodium nitrite.

Group B was incubated with 5mM of sodium nitritel&2.5mM of NMA.

Group C was incubated with 2.5mM of sodium nitated 2.5mM of NMA.

Group D was not incubated with any toxin (control).

Group E was incubated with 5mM of Nablénd F was incubated with 2.5mM of NaNO

Data analysis
Statistical analysis was performed using the Micfibexcel 11.0 statistical package, all resultsemexpressed as
means = S.D. Comparisons within each group wer®peed using Student's T- test for paired and uepailata.

RESULTS AND DISCUSSION

Table: 1 Nitrite concentrations before, after inculation and after exposure to UV light in post mitoclondrial fraction of rats following
incubation with NMA + NaNO,and NaNG, at 37°c, pH 7.4

. . . . After incubation | After exposure to UV light
ANIMAL GROUPS | Weight of liver Before incubation /ml
g (g) (Hg ) (ug/ml) (ug/ml)
Group A 591 5.088+ 0.119 138.54% 0.033 134.45% 0.043
Group B 6.93 4.867+0.179 137.663 0.507 135.60@ 2.630
Group C 7.18 3.144+ 0.062 136.68a& 0.253 99.563 1.0426
Group D 6.82 1.489+ 0.008 6.60& 0.125 6.505 0.125
Group E 6.64 2.385+ 0.211 137.72@ 0.607 115.41@ 0.129
Group F 6.27 2.10€+0.10¢ 111.343+ 0.12¢ 95.658+ 0.12¢
Values are mean + SD of 5 determinants
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Figure: 1 Nitrite concentrations before, after incibation and after exposure to UV light in post mitobondrial fraction of rats following
incubation with NMA + NaNO,and NaNG, at 37°c, pH 7.4
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Histopathology sections of liver and kidney of ratadministered with different doses of NMA and NaNQ

Figure 2: A photomicrograph of liver section of ra given a dose of 50mg/kg of N-methylaniline and 2ing/kg of sodium nitrite showing
severe heamorrhage within the sinusoid. The portatiad is infiltrated by inflammatory cells

Figure 3: A photomicrograph of liver section of ratgiven a dose of 25mg/kg of N-methylaniline and 26ty/kg of sodium nitrite showing
infiltration of sinusoid by inflammatory cells

X400
Figure 4: A photomicrograph of liver section of ratgiven only water (control) showing normal hepatoctes. No hemorrhage is seen
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X400
Figure 5: A photomicrograph of kidney section of ra given a dose of 50mg/kg of sodium nitrite showinmedullary ray with
haemorrhage

Figure 6: A photomicrograph of kidney section of ra given a dose of 25mg/kg of sodium nitrite showingaemmorrhage and
inflammatory cells within the sinusoid

X400
Figure 7: A photomicrograph of kidney section of ra given only water (control) showing normal tubulesand glomerulus

DISCUSSION

When the post mitochondrial fraction was incubatdith NMA + NaNGO, for Group A, B, C and NaNgbnly for
Group E and Group F, there was a significant irseg@® < 0.05) in the level of nitrite in all expedntal groups
compared with the control (tableZjhe high level of nitrite after incubation indicatthat the microsomal enzyme
(N-demethylase) in the liver metabolized N-methilina. After 15 minutes exposure to UV light themas a
decrease in the level of nitrite in all the expeximtal groups, which indicates that the UV-light liegraded the

precursors of N-nitrosamine. N-Nitrosamines areemsively degraded when irradiated by UV light abmo
temperature [13, 14,15].

In the histopathology examination, there was ndblégslesion observed in the control group of rathe
characteristic liver lesion observed in the ratgegiconcurrent dose of N-methylaniline and sodiutrite were
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infiltration in the portal traid, centrilobular hafocellular damage, which exhibited a clear disitmc between
affected and unaffected cells.

However, rats given concurrent doses of 50mg/kdl-dfiethylaniline and 200mg/kg of Sodium Nitrite prembd
severe haemorrhage within the sinusoid; the paritadl was infiltrated by inflammatory cells (fig.2Rats given
25mg/kg of N-Methylaniline and 200mg/Kg of sodiuritrite indicated infiltration of sinusoid by inflamatory
cells (fig.3). Rats given a dose of 50mg/kg of sadinitrite showed medullary ray with haemorrhag¢hie kidney
(fig.5). Rats given a dose of 25mg/kg of sodiuntiteitshowed haemmorrhage and inflammatory cellfiwithe
sinusoid of the kidney (fig.6). It has been reportieat there was a sequential histological chamdgesn combined
dose of N-methylaniline, dimethylaniline and sodiaitrite were administered to rats [16].

The metabolism of N-dimethylaniline has been stdidiemany species and in human tissues. It invodreymatic
N-demethylation, N-oxidation and ring hydroxylatiddnilne is a major metabolite. Chronic methaembiglaemia
and erythrocyte haemolysis, with concomitant spteegaly and other pathological lesions characteridtianiline,
were observed in mice and rats treated with N-diglahiline. The application of 3 grams or more ggrof body
weight upon the intact skin of a rabbit for 1 houmore always produced death. Increased bloodaegtbglobin
levels, slight erythropenia, decreased haemoglabimcentration, and reticulocytosis were observedvamnkers
exposed to N, N-dimethylaniline [16].

CONCLUSION

The present study showed that the appearance bfriigte concentration from N-methylaniline coméihwith
NaNQO, over NaNQ@ alone in incubation mediums shows that N-methylaailundergoes a metabolism that
contributes to high nitrite formation and metabwlisThe higher the dose of the toxins, the higherdbncentration
of nitrite in the post mitochondrial fraction ofettiver of the rat. The study also showed ultrdetidegradation of
precursors of N-nitrosamine and the metabolisnhe$é¢ toxins cause both liver and kidney derangement

ABBREVIATION

mM . Millimolar

NADP : Nicotineamide dinucleotide phosigha
Na,CO; : Sodium Carbonate
NaNGO, : Sodium Nitrite

NMA : N-methylaniline

NDEA : N-nitrosodiethylamine
NDMA : N-nitrosodimethylamine
NEDA : Naphthylenediamine
NO . Nitric Oxide

NPYR . Nitrosopyrine

NPRO . Nitrosoproline

RPM : Revolution per minute
TCA : Trichloroacetic acid
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