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investigates the evalnati P

WS“‘;"?;O dilul:ﬂ Nigerian I; :':;:Jn Ef 5"ame biochemical indexes in the liver and heart of female albino rats

apasse = iy Light Crude Oil (NBLCO). A total of 28 female rais were used for th

e rw;‘::‘;:d E"P‘“i toﬁ:: to crude oil diluted with olive oil was achieved by oral administration for 28 days. The ra'!.f'

™ ':ml B C",I.O 2 ;gm;cps o,lf: seven rats each, 0.5ml of distilled water; 0.5ml/g body weight of olive oil, Iml

(péml 0 'body o of alive oil) mixture/g bady weight and 1.5ml.(Im! of NBLCO + 0.5ml of olive oil)

- muM'g o ‘;‘i’ehs « the eﬁ‘er.:ts of the diluted crude oil on the liver and heart homogenates and serum were

imvestigat 1;'" ':;"P“fh?hgfml study of the organs were also carried out using standard histopathological

technique. Ihe totai protein concel.ltration was measured in the homogenates using Folin-Lowery C. method,

aspartate amn;qtransaml'r‘lase. activity was assayed using kits from Randox Laboratory in the serum and heart

homogenate W nlg lheanh-ox:_clt.uftslams {thiobarbituric acid reactive substances, reduced glutathione, catalase

axd superoxide dismutase activities) in.the homogenates were determined using standard biachemical methods.

: T results of the study showed that the diluted crude oit significantly (P<0.05) affect all the parameters
xr.wstggatgd in the liver and heart which brought about impaired finction of the organs. Histopathological

emmzzmuon.? indicate that the mixture caused death of many cells in the organs in a dose dependant manner .

especially with the groups treated with 1.0ml and 1.5 ml of mixture /g body weight as compared with the normal . -

- control group. The study therefore discourages the use of diluted crude oil as therapy for some diseases.
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INTRODUCTION

Crude oil contains significantly high amount of toxic
ctemicals like polycyclic aromatic hydrocarbons,
heavy metals etc. which can cause wide range of
' health effects in people and wildlife, depending on
. the [evel of exposure and susceptibility. Exposure of

o5

oil is used in combination with olive oil in folklore
medicine in some parts of Niger Delta region of
Nigeria to treat burns, gastrointestinal disorders,
witchcraft and poisoning (Orisakwe ef al., 2000;
Dede et al., 2002). Apart from Nigeria, some African
countries like Kenya, Tanzania, Zimbabwe, Ghana -

. inmans and animals to these chemicals is increasing
. interms of the environmental level and the different
usage of crude oil (Patrick-Iwuanyanwu ef al., 2011).
Difference in exposure or contact usually occurs
based on work, personal activities, age, dict, use of
protective equipment and other factors. The toxic
effect of crude oil can be acute, lethal, sub-lethal ot
- beth, depending on the level of exposure organism
" exposed and the dosage it is exposed to (Al-Balawi ef
al,, 2013). Niger delta is the richest pact of Nigeria in
terms of oil and gas resources as well as extensive
mangrove forest along the West African coast line. In
this area, more than 90 % of crude oil activities in
N.geriatake place (Asaraetal. 2013). .
ltisimportant tonote that majority of the peopleinthe
. tommunities of the Niger Delta area ingest crude oil
directly as a curative agent for anti-poisonig (snake
. venom antidotes), anti-convulsion and treatment of
skin infection (Dede f al., 2002). Bonny light orude

and Tunisia use crude oil to treat ailments like
stomach ache, diarrhoea, coma from respiratory
diseases (Okoye, ef al., 2014). This practice has been
on for a long time without due consideration to the
bio-safety of the commaodity. A Iot of research works
has been reported on crude oil either directly that is
uscd as therapy or indirectly that is in terms of
environmental pollution, Generally, crude oil’
presence in terrestrial and aquatic ecosystem occurs
as a consequence of spillage which may result from
natutal seepage, exploration activities, equipment
failure, leakage from oil wells or oil tankers,
negligence, accidents and sabotage (Jackson ef al.,
1989: Odiete, 1999; Osuji et al., 2004; Igwe et al.,
2008). Tkanone et al., 2017 reported that at very low
dose NBLCO have hepatotoxic effect and disrupt -
plasma biochemistry. Okoye etal., 2014 reported that -
Escravous crude oil could be considered as 8
potential endocrine disrupter which can affect the
tissue architccture and the endocrine functions of the
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e ctfects of crude cil arc
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¢ on & vaniety of orrans of hving systems soch

"y Sk nmgs hives and kudoey (Humter, 1968:
»“ 1 5l 2008, Adedama er al, 2012; It et al..
S Okoye o &l 2014) There is panciy of
ey concermag the effect of this oil on the
™ ¢ ad also i female razs. It is in the light of this
" mgcsdmmchudcsfigmdmu:lwcmc

et paramctess of acute exposure to
e Boay heht crude oil in the liver 2nd heart
':.w)cg!bénom&

State, Nigeria

Animal

All procedures for mantenance and acrifice (care
and use) of 28 female albino rats weighing between
100 10 200g were carricd out according to the cntena
outlined by the Natiopal Academy of Saercc
published by the National Institute of Health (WIH.

" 1985). All the animals were handied bumaacly, keps

in plastic suspended cages placed in 2 well-ventilaied
2nd hygienic rat house mnder suitzble conditions of
temperatwre acd humidity. They were provided rat
peliets 2nd served water ad libition 2nd subjected 10

\ATERIALSAND METHODS natorel photoperiod of 12 bour light and dark cycles.
gonny Light Crade Ol (BLCO) The animals were ellowed two weeks of
pLCO was cbaamed from the Niger Delt2 Petroleum  2cclimatization prior fo the commencement of the
| gesowces, Port Harcoust, Rivers Staze through the experiments using the animal model.
| peparment of Petroleum Resources (DPR). Lagos
Table 1: Experimental desion
Groap Noof  Dosage of NBLCO (gkg body Actual doszge i volme
. Albino rats weight) ~ Olive ol in ml (mlfkg BW) - ofive oii in mi
Geoop I- 7 Sml of distilled weter only  0.5ml of distilled water only
Normal control
Groep 2 — 7 0.5mi of oiive ofi only 0.5mi of olive oil only
Positive control 25 '
Vehicle -
Group 3 7 20-05 0.5+0.5 (1m! mixture)
Group4 7 4.0-0.5 1.0+0.5 (1.5m] mixture)

| Thcmodeofadmfniwzﬁdnafﬁwcmd:pmimm

' zhcmhnabwasﬁmughorz!gzvzge.‘rhedsseof
,audeoilugedforrhesmdywasadopwd

from
prcviorsrwmhworkby]kmone, et al, (2017), the
I.D,,of}ﬁge:iaBomyLigrchchﬂ was

. determied tobe 16.95g/kg BW or 16950 mg'kg BW

mkagBWthmxghoxa!mofadnﬁnismﬁm.
The rars were randomly separated fmto four groups

- withs:vcn('})rampcrgrmxp;nomxdcoilwas

administered to the positive znd normel cogtrol
goups. The positive coowol group was given
0.5ml/kg BW of Extra virgin olive oil only (Group2)
while .2 normal control group wes given 0.5mlky
BW of distilled water onty (Group 1). The extra virgin
ol serves as vehicle to drive the crude oil into fhe

' system. Rats of the test groups (group 3 end 4) were

sivmaudsoilgvcxyday,:hequanﬁtycfmzdcoﬂ

© aud olive ol administered to the rats is as shown in

2ble | above.
Biochemical Assays

Atthe zompietion °fr°3pwﬁvedosagcs,animaiswerc ‘

allowed 1o fast overnight and amaesthetized in a
Gesicestors pre-soaked fn;‘?h chioroform. All animals

ere sacrificed by cervical station. During this
Study, <o mogtality was recorded. Blood sam ples were

N ——T

collected by cardizc punciure using 5 ml hrypodermic
needle znd syringe imo heparin bottles. The blood
szmples were centrifaged 2t 4000 rpm for 10 minutes

10 obtain the serum. The liver and heart were excised.

weighed and multiplied by 10 to getthe volume of the
phosphate buffer (pH 7.4) that was ‘used to
homogenize the organs, in order to obtain the liver
and heart homogenates. The homogenates and sera
samples were stored in Eppendorf tubes at -S"Cina
freezer for further biochemical analysis. The samples
were used within 4% hours,

Determination of Serum Enzyme Activity »
The aciivities of alenine aminotranaferase (ALT) and
zspattate zminotransferase (AST) were estimated by
the use of end point colourimetric diagnustic kit
(Randox Laboratorics Limited, Engiand) accarding
to the method of Reitmen end Frankel (1957)
Alkaline phosphatase (ALP) activity was determined
by the use of Sigma diegnostic kils (Sigma
Diagnostic, USA) zccording to the method of

Englehardt (1970). AST activity was zlac etimated
in the heart homogenate. A

Estimation of Total Protein, Catalase (CAT) and
Supervxide dismufase (SOD) activities,
Glutathione (GSH) and Thiabarbituric reactive

T
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Seasoed Evaminest
rhe simalt @ore disencted wnder an avesthenis anl
e iver sl et were revoversd. The orpans were
aefully cvnord, whmed of contm tive Gamns,
rod, weighted and thes hegt in 2 unitexnal botiles
estmming 10 % buffered formalin for

~ arsay Poctions of the liver and
et of ofl the spenals i each group after sacrificed
st woghbed The organs wero fimt grossly
awsiond for amy observable lesions or tissue
jormgements before they were fixed in 10 %
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Statictical Analysis
Data obtamed frovs the diffesent parameters of i
study were subjested G0 test for the Jevel of
uved to scparate means were heterogeacty occurred.
P values at < 0.05 were consideresd agmficant using
SPSSveruon 10

RESULTS

Tabde 2 : Effect of diluted Nigerian Bonny Light Crude Ol on ALP. AST, and ALT

Group ALP(ul)

I 13.340 = [.490°

2 2R.980 = |.870°

3 9.660 ¢ 0.330°

4 9.660 £ 0.330°
Values are represcnted as Mean

sctivities In the serum of the rats afler 28 days o

< standard deviation for tw

f oral administration

__ ASTul ALT(wT)
15000 = 1.410° 62472 = 0.070°
24.000 £ 0 410° 47.189 : 138"
9000 = 0.010° 56.424 £ 1.500°
32000 - 1 4107 $8.792 » 0.930*

0 determinants, values with

different alphabets superserpt under the same column are sigmficantly different at P<0.05.

Table 3: Effect of diluted NBLCO on the tot
status of the fiver homogeaate after 28 days o

al profein conceatration and antioxidant
 oral administratien

GSH Cone TRARS

“Group  Toul Profein  Catlase activity SOD actvty
L ' ] ‘g b - Vg tissuc)
_ gguswg)  (mggliwug) _ ARE ghwue) _ (mmol/g haue) (MMOVELIRE,
{ 1&55& 00l 5ipsa0s0T 020000 47500 0358 OO0 ro0e
2 4250+ 0021* . 2290¢ 0612 0012 ¢0001* 16,830 + 0.061*  DOi0 000V
3 16620001 220040037 G0S] « 0002 Th&TS 02367 0Ol0w aooLe
4 j408 #00j00  $ie0a00iT O 27 s 0.001° 45.0033»33@1’:'“___()_9_1"_“;9_@1-_
. d deviatic pforiw ] ;alues wil
Values are represented 83 Moan  standard deviatien for tw o determinants. va
tumin are significantly different at P<0.05

diffcrent alphabets superscript under the same co

ies of Superoxide Dismutase.
ral administration

Table & Shows the nctivit
Aminotransaminase for 28 days of 0
homogenmte . .—— T
SOD activity (mg glissue) _ AT

T T 4o+

2 4610z 0040

3 1360 1 0.090°

4 Q70£0010°
mm:mm”wﬁn Ncan = siat

different alphabets superscrt under |

7.110 ¢ 0.350°
0.420 ¢+ 1 0
211003 50
ld'll:i iigi:l'i-ou for tw
he same Lolumn e

Catalase and Aspartate
[ diluted NBLCO in the heart

s

sy g AR
3050 ¢ 0650° 0070 L0001
7. 0700 £ 0014

p 13000l
.80 £ 0 010°

et iy

o determunants, values with
sgutficantly Jifferent at P~ 03
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rl'lblc 5:

n
Sulst? n the fieart homogenate

NBLG‘O : Total Protein
(iroup (/s tisouc)

=TT 4400 ¢ 06107
3.174 + 0.840*
GAT6 + 0.039%
3429 + 0,240

e &

D W3 B —

cal Resuity =
”Maj{alh”’";logical changes of the liver in the
The "““mm,ma groups areas shown in
"’.ﬂmx 10 4, The normal controf group (group 1)
W‘ liver with well-preserved lobuler
hitectures normal hepatocytes, normal centeal vein

:lPS““"’ with no sign of adhesion, inflammation or

(75H Cone,
(mmollg tliasuc)
0.770 + 0,010
1.540 v 0.0107
1.540 1 00107
P[4 Y LAl 0.y
";,'iﬁb{;m represented as M'Cﬁn # standard deviation for two decrmmanta, values onth
different alphabets superscript ander the rame coluran e sig fczntly differeat at 976,05

Shows the concentration of Total Profein, S hioharhituric Acid Reactive
ces, and Reduced Glutathione for 28 days of oral administration of dilated

TELRS
(ramnol/g tirsucy
49.500 + 1.1%0°
83.000 1 2,360
91700 2455
44670 = 2607

lesiam bt for the case of the pasitive control zrang

(group 2), there were mild proliferation of sile
duciules. Low doe crude ol group (group 35 ihawed

diffuse micro-hepatic vacualation. with distentes
sinusoid. Atrophy and riecromn of thc hepicdnto: T2
werealsa cvident. : g |

‘g,"l('f ) 4;..'“

)
I "ige"/

Fig I: Photomicrograph of albino rat liver cells admmistered with diatil water only, C, (mormal <ontnt; &2
7400, showing no visibleJesions.
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Figo. P!' : . 3

l;:)zv;i,,g omicrograph of albiito rat liver celis administered with 0.5ml olive oil. kg bw ordy, € (positive iwm:; .

[y, 4d‘ﬂmeri’3¢micro-hepzrfc vacuolations ard showing mild proliferation afhile ductules (arrows,. &S x40
THere

was focal area of hepatic necrosis with nuctrophific infiitration.
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fig b Photoniicrograph of albino rat heart cells administered with distil water only, (normal contr&)‘; H&E x400,
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Fig 8: Photomicrograph of heart section in
showing severe diffuse gedemg

DISCUSSION
Crude oil is used in folkloric meditine in the Niger
Deltaa treatment of various ailments
including stomach upset, wounds and busns. It is used
live oil to treat gastrointestinal
| § silment,-act as anti-venom for snake bite and for
§ reversing the effect of poisons (Orisakwe et al., 2000).
The route of administration is mostly. oral and
externally applied on various ajlments such as bumns
and wounds. The Nigerian Bonny Light Crude Qil js
classified as Class A, a light crudepil, with aromatic
hydrocarbons accounting for up to 95% of the total
bydrocarbons originally present in crude oil. It is
expected that the potential of this light crude oil would
havetoxiceffect.
During the period of the research, it was observed
immediately after the oral administration of crude oil;
the animals in the treated groups (2, 3, and 4) became
lessaggressive and were docile. This consequently led
to loss of appetite and decreased Jocomotion. Soon
after, they regained their appétit. These observations
areinagreement with Ikanone efal, (2017). )
The biochemical indices monitored in the liver are
useful markers for assessing the functional capacity of
the organ exposed to toxicants. If these indices are
altered, normal function of organ will be impaired
(Afolayan and Yakubu, 2009). ' .
The liver plays an important role in metabolism and
also in the regulation of the internal body environment
(hemostasis). Hepatic injury may be due to some
toxicants found in polluted environments which may
fheir way into the individual's body either by
) | Consumption or during respiration, failure for the liver

d | ' climinate these toxicants in the body may lead to

Malfunction end finally compromised its integrity.

y Ol Agriculture, AUoakutd; Nigerly A“QunAL CONFERENCE

IENCE ANNU
15417, 2697

AN"ug
Conleiencn
—~—

£roup 4, (administered 1.0 ml of BLCO/kg + 0.50m! of Ofive gify
) fluid within the interstitium with fibri i liveoil) |
ofmyocardial necrosis, H&E x400, R smas. e

There was multiple foci -

The effect of diluted NBLCO in the heart of mammals
has not been listed in literature. Considering the
biochemical significances of the hieart in the pumping
of blood to all parts of the body, it is pertinent tc
cvaluate its biomarkers as regard to crude oil theraps .
in order to find out if the diluted crude oil treatment ir-
bio-safe. R e

Theresult of ALP activityin {he serum is as presentec
in Table 2. Serum ALP activity is a sensitive indicato
in biliary cirrhosis, hepatitis, and in disease
characterized by inflammation regulation
intrahepatic and extrahepatic bile obstructio

(Panthong et al,, 2003). Mean ALP aclivity of therat {.
in groups 3 and 4 were significantly low (P<0.05 .}
when compared to the control groups (1 and 2). Th .

result of AST and ALT activities are as presented i
Table 2. AST and ALT in the serum are ofte

associated with hepatoceliular damage (Lyoussi ¢ |
al.. 2004). After twenty eight (28) days of dilute |
cxposure of orally administered BLCO, the tes |-
groups (3 and 4) showed significant increas f.
(P<0.05) in ALP, AST, and ALT activities in a dos |
dependent manner. The increased levels of ALR,AS". :-
ALT activities are conventional bindimtors' ofllws 3
injury (Shah et al, 2011). This observation is also i j.

cg:gnnitywiﬂ: the findings of Tkanone et al,, (2017 |

' ] large:
These serum enzymes (ALT and AST) are
used in assessment of Jiver damage by drugs or ar
other hepatotoxicants..

The result of total protein concentration in the livt |

homogenate is as presented in Table 3. The resu,

shows that there was significant decrease (P>0.05)

total protein concentration. of groups 3 and 4 whe

. compared with the normal (group 1) and positiv:

control groups (group 2) afterthe experimental peri¢
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of twenty aght (%) ‘h)\ o o\posuty

pochemncal CORSOTIY of iy \kva“:w“gm!d‘m
arptwted o Bhe Lot that I Wi comxtytuents (walex
wiheble TASHNS) Presen iny the Nigera Danny Lagh
Uik (R B lenpaseen prtein xynthesas Which
bl wivemarely oad W e dog '

STease m total proten
woveairawn The weaub of W sty ix not in

;@yf-zmu with thnl‘ vpoted by Ikanone ¢ .
017 The rewwas Bor s ake ot farserched, s
ekl B as a resul o sex dithonences and duration of
cabh While w this studv temale were usad as
sepan male rats wm tkanowe ez al - (2007, Nomonal
=halanve Betweon the male and temale albme mts,
xlthe cxpenmental design could have secounted for
e wsal protewn difference, hence, the disagreement.
!.::mm 01::)0 and cal‘aeldmc activities in the hiver
‘FeDale are as prosented i Table 3. The result
shows 2 decrease m SOD ACTVILY in trowted groups, 3
and 4 whea compared to that of the contral groups., 1
and 2 which appear to be stightly different trom each
otber. Thus decroase in the enryme activity is expected
tecause the crude ol also contributed reactive oxygen
speacs (ROS) (e.g. free radicals) 1o the liver apart
from the vaes the AP gencrates naturally thereby
deeasiag the acuvity of superovide dismutase.
Superovide dismutase catmlyzes the dismutation of
superxide. anion to hydrogen peroxides which serves
» 2 substrate for camlase enzyme. For catlase
acnty, the result shows an inerease in the nommal
coatrol groap. and treated group, 3 when compared to
pa.ave cectrol group and treated group, (group 3)
with both groups having the same value, Canlase is
-&xpected 10 convert hydrogen peroxide generated
tom SOD to water and oxygen and the metabolic
process coptinucs. Cartalase activity in the
sxperimental group, (groups 3 and 4) is high because
more hiydrogen peraxide is being produced from SOD
«nalyzed reaction as a result of more ROS being
geoerzied Som the constitvents (hydrocarbons and
beavy metals) present in erude oil The vesult of
Reduced Ghmathione concentration in the liver
- Tomogenate is as represented in Table 3. The wesult
shows that there was significant increase (P<0.03) in
£oup 4 compared to the groups 2 and 3, The result of
Thiobatbituric Acid Reactive Substances (TBARS) in
the liver homogenate is as represented in Table 3.
TBARS is a product of lipid peraxidation. The result
shows that there was no significant inerease (P<0.05)
Between the test groups when compared o control
Buaps m the liver homogenate. The result of total
‘PUlan concentration in the homogenate is as
Preseniod in Table S. The result shows that there was a
Uilicant merease (P<0.05) in groups 2 and 3 when
‘@mpared 1o the nurmal control group but there was a
“ihlcaet decrease (P<0.05) i group 3 when
“Opredso group 1 afier the experimental petivd of

T o T

SR v P showa that there W
whationship with the doses amd the 1) e
voicenttation (that 1w a8 the dome INOCAC o
proup LTS proup 4 \ota) frotean Lafceniryon
decreanen)

The result of Thiobarbitunie Acid Reactne
Substances (TRARS) inn the heant homuegenate 1s 2
repivsented i Table 5. TRARS s & product of hipad
Parovidation  The result shows that there. way 4
sipifivant decrease (PO 0%) 1 proup 3 when
comparad (o proup 1 and a significant meicass
(PS008) e groups 2 and 3 when compared fo pormal
confol proup W the hean homogenate  The
Mochenieal consequence of this is thar the hipd
wmembrane in the candioeytes has been damagad by

_ the tavicant thereby making the: cell membrane

porous which invarizbly confirmas that lipid
peronidation has oovitrred in the heatt, hence, the
increase,

The result of Reduced Glutathione concentrtion m
the hearthomogenate is as represented it Table 4 The
result shows that there was no sigmificant ditterence
(F~0.05Y in group 4 when companad to group 1 and
there was 2 signiicant increase (BN gowp 3
when compared to grotp 4 dat ne sigaificamt
difterence (<0L03) betwoen groups 2and 3.,

The result of'aspartate aminotransuminase activity in
the heart hemogenate and serum are as representad in
Table 4. The result shows 2 significant inctease
(P<0.05) 10 activity of aspartate aminotnmsaminase
m group 4 aud @ positive contel gy when
compared to nennat control group, but there was o
significant difference (N0 in grovps Land 3 in
heart howogenate. Ta the seruu, the resalt shows e
signitficam ditference (BNLAS inalt the [noups (oth
conmmol and treard groups),  AST s one of the
wmarkers used o ascertain the invegrity and funetionof
e heart cells (candiveytes) apart from & being
prosent in e Hver When there s myoeandiae
nfarction, that i, ey to the heart as a wesalt of
tovicants or paison, the enmyme AST teakl fwo the
bloed as a result of the damage done t the hear
membrane, At inerease o this enzyme in the saum is
an indication of myocandiae iwtetdon. \lthongh
[ASPATMLE - Jnnotransaminase  activity w the
homogenate is higher than i e serunt dos tt na
that damage has ot beendone to the ket eells. Some
of the anymes have Toakad inrao the blond, Betes, the
AYMERCUVITY Tt the seruawas dbsenad.

The resultsof catalase and superoxide dismutase

activitics in the At HeNgenate are s reprosital

in Table 4. For superonide dismutase et u.\“thc

resull shons A signiticant dovrease (PN of the

ennme activity i treated growps & -md ! \\'(:@

comparad  contral growps Tand 2 This d"‘:“\“f :‘;

{he ename activity is expectal havause e crnde

W -

i aiis ras




adaan

'f\; ’
1 MROSwlhehunccllsapmﬁnmthe
s enzrates natunally thereby decreasing
3 of supcroxide dismutase. For uglasz
“‘;_' the result shfvws no significant difference
& 05 w all apc:nnmmmgr;ngsr;)'mc catalasc
A 18 0 conv ydrogen peroxide
::,dﬁmsonmmand oxygen.
£ alsses activity in the experimental groups is bi
O oore hydrogen peroxids is beg peodeeoy
noSOD= from the ;ﬁamggm
geocraed en
t:‘w-ymdals)PMliﬂ crudeoil.
iswopatho chalmdlcmmmamggs of the organ tissues
Lt treated rals acute .
f‘;,,omnmdn_mo atvery low doses canalter
azrmetabolic functions. Inthe case of the fiver, the
| gixre affected the structural inteprity of the liver
olis nd compromised its function. This is
gerecterizzd by multiple bile duct proliferation with
fci of bepatic necrosis with nuctrophilic infiltration
inadose dependent pattern while that of the heart,
ows multiple foci of myocardial necrosis within
pedema fhiid in the intenstitiom with fibrin strands
isoinadose dependant pattern.

: (ONCLUSION .
(Tte stody shows that acute exposure of Nigeria
By light crude oil diluted with extra virgin olive
al IS bazardous 1o health. The ontcomes of the
| psearch reveal that exposure to diluted NBLCO can
| &mage the liver and heart cells and hence disconrage
| 2useof the crude oil in combination with olive oil 25
my-
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