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Hot plate, retort stand, oven, plastic bowls, test tubes, conical ask,
beaker, magnifying glass, surgical blade, spectrophotometer, plain
storage bottle, surgical glove, mortar and pestle, nets, Test-tubes, Vials
for storing extracts (2 ml), Glass funnel, Separating funnel, 100 ml
volumetric ask, 100 ml clean and dried conical ask, 100 ml sintered
glass funnel, Clamp and stand, Refrigerator (specially designated for
storage of standards and extracts at 4.0°C.
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ABS_ =Oxidation of adrenochrome in the presence of SOD
ABS, =Oxidation of adrenochrome in the absence of SOD

e enzyme activity can be calculated as follows:
YpInhibition

Units/mg wet tissue =
fms 50 x y

Where y=mg of tissue in the volume of the sample used.
Unit of SOD activity=Amount of SOD giving 50% inhibition.
Estimation of catalase (CAT) activity

Principle: Catalase is present in nearly all animal cells, plant and
bacteria and acts to prevent accumulation of noxious H,0, which was
converted to O, and H,0O

Catalase

H,0, + H,0,——H, 0 + 0,

At high concentrations of low molecular weight alcohols or
formaldehyde and low peroxide concentration, catalase exhibits
peroxidative activity and can utilize organic hydroperoxides with small
aliphatic substituents such as hydrogen peroxide peracetic acid as
substrate [14].

Procedure: Aliquots of the homogenate supernatant (0.5 ml)
were added to ice-cold test tubes while the blank contained 0.5 ml
of distilled water. e reaction was initiated by adding sequentially,
at xed intervals, 5 ml of 30 MmH,O, and was mixed thoroughly
by inversion. A er exactly 3 minutes, the reaction was stopped
sequentially by adding 1 ml of 6 M H,SO, and was mixed quickly by
inversion. e test sample and the blank were taken one at a time, and
7 ml of 0.01 M potassium permanganate was added, mixed twice by
inversion and absorbance read between 30 - 60 seconds at 480 nm. e
spectrophotometric standard was prepared by adding 7 ml of 0.01 M
potassium permanganate to a mixture of 5.5 ml 0.05 M phosphate bu er
pH 7.0 and 1 ml 6 M sulphuric acid solution. e spectrophotometer
was zeroed with distilled water.

Calculations: e decomposition of hydrogen peroxide by catalase
follows rst-order kinetics given by the equation:
. 71

First-order rate constant=K
Absorbance of blank=A,
Absorbance of standard=A,_,
Absorbance of test=A,
S=A,, - A,
S=AL A
S,=[S] at zero time
S,=[8] at t=3 minutes
Assay of glutathione peroxidase (GPx)

GPx activity was measured according to the continuous
Spectrophotometric Rate Determination method [15].

Principle: is method is based on the oxidation of pyrogallol
to purpurogallin by peroxidase at 20°C. Oxidation of pyrogallol to
purpurogallin by peroxidase at 20°C. e amount of purpurogallin
formed was taken as an activity unit and expressed as unit/mg protein

Reagent used

Reagent I: 100 mM Potassium Phosphate bu er, pH 6.0 at 20°C;
prepare 100 ml in deionized water using potassium phosphate,
monobasic, Anhydrous. Adjust pH to 6.0 at 20°C with 1.0 M KOH.

Reagent Il: 0.50% (w/w) Hydrogen Peroxide solution (H,0,),
prepare 50 ml in deionized water using Hydrogen Peroxide, 30% (w/w)
solution. Prepare fresh.

Reagent Il1l; 5% (w/v) Pyrogallol solution; prepare 10 ml in
deionized water using Pyrogallol. Prepare fresh and keep from light.

Obtain the A A, /20 seconds using the maximum linear rate for
both the Test and Blank.

Calculations

raa T. s . aa AL T L m e T

S=seconds

3=Volume (in millilitres) of assay

Df=Dilution factor

12=Extinction coe cient of 1 mg/ml of purpuragallin at 420 nm
0.1=Volume (in millilitres) of sample used.

Assay of glutathione reductase (GRx)

Reagent I: Elman's (DTNB); 0.0198 g of 2 — nitrobenzoic acid and
1.0 g of sodium citrate were dissolved in 100 ml of distilled water.

Reagent Il: 5% Trichloroacetic acid (TCA); 20 g of TCA was
dissolved in 400 ml of distilled water.

Reagent I11: Phosphate bu er

Calculation
O'Dfest -0. DEErmk
0.Dgqg— 0.Dgans

Activity GPx =

Statistical analysis

® conc, of Standard

Data collected were subjected to statistical analysis using the SPSS
version 20. Results obtained were expressed as mean + SEM. One-way
Analysis of variance (ANOVA) was also used to compare the means
of the parameters measured and where signi cant di erences were
observed at 95% con dence level, Duncan’s New Multiple Range test
[16] was used to separate the means.

Results

Ant oxidative status of Earthworms (Libyodrilus violaceus) exposed
to crude oil and its fractions.SOD activity in the Clitellum and post
clitellum of Earthworms exposed to di erent concentrations of crude oil
and its fractions. It was generally observed that there was a signi cant
increase (p<0.05) in all test subjects exposed to the toxicants when
compared to control subjects except the group exposed to 0.1%WIF.
However, within the test groups, the 0.2% WSF produced the highest
e ect on SOD activity in the clitellum of Earthworms exposed to the
pollutant while the lowest e ect was seen in the post clitellum of the test
group exposed to 0.1% WIF. A bell-shaped increase was observed in the
clitellum parts of the Earthworms exposed to all the concentrations of
the pollutant except those exposed to the 0.1% WIF where the lowest
SOD activity was observed (Table 1).

Values represent mean + standard error of mean (SEM). Values
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represent mean + SEM; n=10; WSF=Water soluble fraction, WIF=Water
insoluble fraction, WC=whole crude.

Means of the same column followed by di  erent lettered superscripts
di ersigni cantly (P<0.05)

Means of the same column with the same overlapping superscripts
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in the clitellum and Post clitellum of subjects exposed to the WC except
those exposed to the 0.1% WC when compared to the control subjects.

ere was no signi cant di erence (p>0.05) in the Post clitellum of
Earthworms exposed to 0.1%WC, 0.1% WIF, 0.3% WIF when compared
to control. In this result it was also observed that there was no signi cant
di erence in the clitellum of subjects exposed to the 0.3% WIF when
compared to the control subjects.  ere was an insigni cant reduction
(p>0.05) in the activities of GPX in the Post clitellum of the subjects
exposed to the 0.3%WIF when compared to the control subjects. While
the subjects exposed to 0.1,0.2 and 0.3% WSF and 0.1,0.2 and 0.3%
showed a dose depended increase in the activity. e highest GPX
activity was seen in the clitellum of the subjects exposed to the 0.3%
WSF while the lowest GPX activity was observed in the Post clitellum
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the exposure of earthworms (Eisenia fetida) to toluene, ethylbenzene
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