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The implication of crude oil producing activities on amimals and humans in the Niger-
Delta attracts the attention of various scientists. The aim of this investigation was to access the
biochemical indices of native goat inhabiting crude oil producing environment using
nondestructive sampling techniques. Similar aged matched goats from a non-oil producing
environment were adopted as control. Blood samples from each set of goats were collected using
hypodermal needle through the ear vein of each goat. The sera were prepared and used to
determine NADPH oxidase activity, lipid peroxidation product (MDA), reduced glutathione
(GSH) level, ascorbic acid (AA) level, and glucose-6-phosphate dehydrogenase (GOPD) activity.
The results indicated that the activity of NADH oxidase activity and lipid peroxidation products
were higher in goat obtained from the o1l producing environment compared to values in goat from
non-oil producing areas. This is against the reduced levels of antioxidant markers: GSH, AA and
G6PD in goats inhabiting o1l producing area relative to those in the non-oil producing region. This
study thus concluded that animals living in area close to crude oil producing activities are faced
with pollution stimulated health challenges.

Ascorbic acid — crude oil — glutathione — lactate dehydrogenase —
Glucose-6-phosphate dehydrogenase
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BriusHue nesTenbHOCTH MO JOObIYe ChIpoil He)TH Ha KUBOTHBIX U JIOAEH B NETbTE PEKH
Hurep npuBnexaeT BHUMaHHE Pa3IMYHBIX ydeHBIX. Llenb 3TOro MccremoBaHHs COCTOSATA B TOM,
YTOOBI TTOJYIUTH TOCTYI K OMOXMMHYECKHM ITOKa3aTeIsIM MECTHBIX K03, OOMTAalomuX B HedTemo-
ObIBaroIIEH cpejie, ¢ UCHONIB30BAaHUEM METO0B Hepaspyluaromero oroopa mpod. IToxoOHbIe coc-
TapuBIIHECS KO3bI N3 He He(TenoObIBatoIIeil cpebl ObIIM IPHHATH B KadecTBe KOHTpost. O6pas-
(6l KPOBH U3 KaXKIOW I'PYIITEI KO3 OTOMPAIH ¢ IOMOIIBIO HIJIBI JUTS ITOJKOXKHBIX HHBEKINH depe3
YIIHYIO BEHY KaXk101 K03bl. CHIBOPOTKH TOTOBUIIH U UCTIONIB30BATIH IS ONPEIETIeHHs aKTUBHOCTH
NADPH-okcuaassl, mpoaykTa HepeKHCHOro okuciaeHus aununoB (MDA), ypoBHS TiayTaTHOHA
(GSH), ypoBHsI ackopOHHOBOW KUCIOTHI (AA) U aKTUBHOCTH TIIIOK030-6-(ocdaraerumporenaspt
(G6PD). Pesymprarsl mokaszanu, 4Tto akTHBHOCTE NADH-okcHma3el U mpoayKTOB MEPEKHUCHOTO
OKHCJICHUSI JIMIHAOB OblIa BBINE y KO3 W3 He(pTeZoOBIBaromeH cpensl, N0 CPaBHEHHIO CO
3HAUCHUSIMU y KO3 U3 He He(TeHoOBIBAIOMNX PAaHOHOB. DTO NMPOTUBOPEUUT CHIDKEHHIO YPOBHS
aHTHOKCHIAHTHBIX MapkepoB: GSH, AA u G6PD y ko3, Hacensomux He(TeJ0OBIBAIOIINN paifoH,
[0 CPaBHEHMIO C paiiOHaAMH, HE INPOM3BOMINIMMH HedTh. TakuM o0pa3oM, 3TO HCCIIETOBaHHE
MPUIUIO K BBIBOJY, YTO JXMBOTHBIE, )KUBYINHE B paiioHe, OMM3KOM K I0OBIYE CHIpOH HedTH,
CTaJKUBAIOTCS C MPOOJIeMaMH, BEI3BAHHBIMH 3arPA3HCHUEM.

Ackopburnoeas Kucioma — colpas Heghms — 2IYMAMUOH — IAKMAMOe2UOpo2eHa3d —
2noK030-6-ghocghamoecudpozenaza

During the exploration and production of crude oil, hydrocarbons of various sorts,
carbon (V) oxide, corrosive acid wastes, sulphur and toxic metals are released into the
immediate surrounding [39]. The biological consequences of this have been monitored by
field and laboratory studies [1, 22]. Some of the noxiousness on plants include induction of
oxidative stress [1, 17]; alteration of growth and metabolic activities in plants [10, 13, 15,
16, 20]: induction of metabolic derangements in animals [1, 7, 9, 12, 16, 17].

Most importantly, the health implication of crude oil activities in the Niger Delta
is enormous [26-28]. Also, environmentally mediated alterations in biochemical indices
have been reported [9, 34]. Overall, crude oil pollution is a major threat to all shades of
lives in the Niger Delta Region. That if adequate care is not taken may culminate in the
extinction of some plants and animal species. Recently, the treat of industrial activities
on biodiversity in Delta State was documented [25]. The focus of this investigation was
to assess the effect of crude oil related activities on Nigerian dwarf goat.

Materials and methods. Experimental Animals and collection of Samples

Mature female goats, twelve from each location were used for this study. Nigerian goat
inhabiting two regions: Okpai and its environs with a known history of oil activities in Ndokwa
East Local Government Area, Delta State, Nigeria and Eziokpor and its environs in Ukwuani
Local Government also in Delta State, Nigeria with no history of crude oil activities were chosen
for the study. After due consent of the owners were sought, sterile hypodermal syringe were used
to collect blood samples through the ear vein into sample containers and labeled appropriately. The
samples were kept in ice and taken to the laboratory where they were stored at 4°C and analyzed
within forty eight hours.

Determination of Biochemical parameters

Red blood cells were isolated as described by George et al. [25] and used for NADPH
oxidase was determined following the protocol of Jiang and Zhang [35]. Thiobarbituric acid-
reactive substances (TBARS) formation was measured as index of lipid peroxidation [27].

Vitamin C was determined as reported by Achuba [18]. Serum reduced glutathione
concentration was determined with the method of Ellman [33]. Blood GSSG was determined with
the method described by Tietze [48]. The ratio of GSH/GSSG was evaluated with the equation =
GSH-2GSSG/GSSG. Glucose-6 —phosphate dehydrogenase activity was determined by the method
of Henry [33].
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Results and Discussion. The ingestion of diet polluted by petroleum causes the
release of reactive intermediates which induce changes in tissues of the organism in
question [4, 43]. However, exposed organisms tend to adjust metabolic indices in a bid
to cope with the effects of pollution. That the animals inhabiting the studied area are
experiencing free radical toxicity is indicated by the upsurge in the activity of NADPH
oxidase in areas associated with petroleum pollution (fig.1).
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Fig. 1. NADPH oxidase activities in animals from polluted and non-polluted environments.
The mean serum NADHPH oxidase activity of the animals differs significantly (p < 0.05)
in relation to environments

This enzyme is a potent free radical generator [46]. Free radicals when produced
in excess than the organism can contain results in biomembrane damages occasioned by
radical mediated macromolecular damage. One such mediator in membrane damage is
lipid peroxidation. Environment-mediated lipid peroxidation alterations had been
reported [8]. It makes no surprise the increase in lipid peroxidation products in animals
in the perceived polluted environment (fig. 2).
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Fig. 2. Lipid peroxides products in animals from polluted and non-polluted environment.
The mean serum lipid peroxides of the animals differs significantly (p < 0.05)
in relation to environments

Lipid peroxidation has a very strong relationship with induction of disease cum
enzyme modulations [1, 11]. One important enzyme that gives information on respiratory
hiccups in aerobic organisms is lactate dehydrogenase (LDH). The activity of the enzyme
increases when there is a shift towards anaerobiosis [23]. Therefore, the increase in LDH
of animals from polluted environment is a reflection pollution—stimulated anaerobic
respiration (fig. 3).
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Fig. 3. Lactate dehydrogenase activities (1M/min) in animals from polluted and non-polluted
environment. The mean serum lipid peroxides of the animals differs significantly (p < 0.05)
in relation to environments

It is no gainsaying; therefore, that animals exposed to polluted environments are
prone to infections since earlier report implicated LDH as a mediator in disease prognosis
[47]. An array of non-enzymatic antioxidants such as vitamin C and glutathione are altered
during oxidative insults [18, 44]. Ascorbic acid is a water-soluble antioxidant vitamin,
which scavenges free radicals in the cytosol by donating electrons to free radicals to
inactivate them [45]. This study indicated a reduction in serum ascorbic acid concentration
in animals as a result of the polluted environment (fig. 4).
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Fig.4. Level of ascorbic acid in the serum of animals from polluted and non-polluted environment.
The mean serum ascorbic acid level of the animals differs significantly (p < 0.05) in relation to
environments.

This observation is similar to previous report by Achuba [18]. This significant
reduction in AA is no surprise putting into consideration the increase in serum lipid
peroxidation product (fig. 3). It is pertinent to posits that the low level of AA in animals
from the polluted areas is simply due to the utilization of ascorbic acid in scavenging the
reactive intermediates generated in the tissue of animals exposed to pollution. Further
depletion of the non-enzymatic antioxidant systems is also indicated by the depletion of
GSH in animals obtained from the polluted area (fig. 5).
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Fig.5. Level of reduced glutathione in the serum of animals from polluted and non-polluted
environment. The mean serum reduced glutathione level of the animals differs significantly
(p < 0.05) in relation to environments

This reduction could predispose the animals from polluted areas to oxidative
damage. Similar in action but different in distribution, glutathione is abundant in the
mitochondria and is the major soluble antioxidant in this cellular compartment [37]. In fact,
glutathione level was affected by the pollution in the environment. Recently, Adeoye et al.
[24] that pollution depletes the level of glutathione in inhabiting animals. Similar to AA, an
upsurge in reactive intermediates in tissues of the animals due pollution might the basis for
the displayed reduction in GSH concentrations and the concurrent decrease in GSH/ GSSG
ratio in animals inhabiting the polluted environment (fig. 6).
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Fig. 6. GSH/ GSSG ratio in animals from polluted and non-polluted environment. The mean serum
ratio of GSH/GSSG of the animals differs significantly (P< 0.05) in relation to environments.

The ratio of reduced glutathione (GSH)/ oxidized glutathione (GSSG) is a good
candidate for measuring oxidative stress in living organisms. And increase in the ratio of
GSSG/GSH portends oxidative stress [36, 38]. The decrease in the ratio of GSH/GSSG
in animals in the polluted relative to animals in the non-polluted environment is
indicative of pollution-stimulated oxidative stress.

Another important enzyme related to glutathione is G6PD whose activity was low
in animals from the polluted sites relative to animals taken from the non-polluted regions

(fig. 7).
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Fig. 7. Glucose -6- phosphate dehydrogenase activities in animals from polluted and
non-polluted environment

G6PD is the first important enzyme in the pentose phosphate pathway that
produces NADPH that is required for maintaining glutathione in its reduced state [32].
This may explain the crucial role of this enzyme in the prevention of oxidative damage
[29, 40]. The reduced activity of this enzyme in animals from polluted environment
further confirm the reason for reduced glutathione and the enhanced GSH/GSSG in
animals in the polluted environment relative to animals in the non-polluted environment

The exposure to chronic petroleum pollution has an adverse biochemical
consequence in animals inhabiting polluted environment. This is evidenced by the
negative alterations of oxidative stress indices in animals used in this investigation.
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