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Antioxidant effect of eugenol in rat intestine
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The effect of cugenol on the antioxidunt statuy of the rat intestine after short and Jove ternn (15 dayvs and 90 duys
respectively) oral administration of 1000 mg/kg.b.wt (a dosage which has been reported 1o be highly hepaoproteenve) was
studied. The level of lipid peroxidation products (TBARS) and the activities ol glutathioue peroxidase 1GPx), elutathione
reductase (GR). superoxide dismutase (SOD) and catalase (CAT) were found o be near normal on cugenol treatment. The
level of glutathione (GSH) did not show any change on 15 days of cugenol treatmient, bul it was inereased stemlicantly on
90 day eugenol treatment. The activity of glutathione-S-transferases (GSTs) was mereased sigmbicantly «n hoth 15 day
eugenal Ircated and Y0-day cugenol treated groups. The results suggest thal eugenol is nontoxic. protective and induces
glutathione-S-transferases (GSTs) und thereby it may facilitate the removal of toxic substiunces from the infestine.

Eugenol is a naturally occurring allyl benzene and an
active principle of clove, ocimum, nutmeg and
cinnamon’. It has been used since atleast the
nineteenth century, primarily as a flavouring agent in
a variety of foods and pharmaceutical products and as
an analgesic in dental materials’. Eugenol has been
accepted as a non prescription drug component in
traditional medicine and it is used in the treatment of
flatulent  colic, chronic diarrthoea and other
gastrointestinal disorders™ . The LDs, values of
orally administered eugenol in mice and rats are 3000
and 2680 mg/kg body wt, respectively™’,

Eugenol is already known to be an antioxidant™"’
and hepatoprotectant'"”*, Tt has been reported that
oral administration of cugenol increased the activities
of liver detoxifying phase II biotransformation
enzymes(UDP-glucuronyl transferase, glutathione-S-
transferase and DT-diaphorase) in a dose dependent
manner'. As intestine is the first target for any drug
by oral administration, through which it is absorbed
and enters into the blood circulation to produce its
desirable effects, the present investigation is an
atternpt to study the non-toxic and protective nature
of eugenol in ral intestine.

Materials and Methods

Eugenol,  epinephrine,  l-chloro-2, 4  di-
nitrobenzene  (CDNB), 2-thio  barbituric  acid,
tetraphenyl butadiene, reduced glutathione (GSH),
oxidized glutathione (GSSG), nicotinamide adenine
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dinucleotide phosphate (NADP), glucose-6-phosphate
were purchased from Sigma chemical company (St
Louis. Mo USA). Olive oil was obtained from S.D.
fine Chemicals Limited (India).

Eugenol (2-Methoxy-4-(2-propeny| phenol) 1s an
allyl benzene. It is the muin component ol volatile oil
of the clove and occurs to the extent of about 80%. Ii
15 a colourless or pale yellow liquid with w very
pungent taste.
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Adult male albino rats of Wistar stan weizhing
120 to 150g were purchused from the Fredercek
Institute  of Plant  Protection and Toxicology
(Padappai, India). The animals were housed in a well
aerated room and maintained on rat pellet diet (Lipton
India Animal Feed, Bangalore) and water, ad libiium.
The animals were divided into four groups Fach
group consisted of six animals.

Group | Contral rats receiving only ohive il
for 15 days.
Group Il Rats receiving engenol in olive ol
(1000 mg/kg body weight) orally for
- 15 days.
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Group Il :  Contro! rats receiving only olive oil
for 90 days.
Group [V :  Rats receiving eugenol in olive oil

(1000 mg/kg body weight) orally for
90 days.

After the experimental period, the animals were
sacrificed by decapitation. The intestine was removed
and washed with ice-cold saline. A part of the tissue
was homogenized in Tris-HCI buffer, pH 7.4 and the
homogenate was used for analysis. The following
estimations were done in the intestinal homogenate.

Total protein was estimated by the method of
Lowry et al."’, using bovine serum albumin as a
standard. The lcvels of TBARS and GSH were
estimated by the methods of Santos et al.", Moron er
al.”, respectively. SOD was assayed according to
Misra and Fridovich'® based on the inhibition of
epinephrine auto-oxidation by the cnzyme. CAT
activity was measured by following the breakdown of
hydrogen peroxide according to the method of
Bergmeyer ef al.', GPx was assayed using hydrogen
peroxide as substrate according to the method of
Rotruct et al.'®. GST activity was measured using 1-
chloro-2 4-dinitrobenzene as subsirate according to
Habig er al'., GR activity was assayed based on the
oxidation of NADPH uccording to Doubler and
Anderson™, G6PD activity was measured following
the reduction of NADP according to the method of
Eeals and Kirkman™'. Total lipids were extracted from
the intestine according to the method of Folch er al™
and the levels of cholesterol, phospholipids and
triglycerides were estimated by the methods of
Parekh and ] ungl‘. Fiske and Subba Rao™, Foster and
Dunn®, respectively.

Student’s  t-test  was
comparison of daia.

statrstical

applied  fo

Resulis and Discussion

There was no significant change m the level of
TBARS and n the activities of primary antioxidunt
enzymes, SOD and CAT. The level of GSH was
found to remain normal on 15 days of treatment, but
the level was increased significantly after 90 days of
treatment (P<0.05) (Table ).

Eugenol treatment did not show any changes in the
activities of GPX, GR, G6PD alter 15 and 90 days of
treatment. GST activities were found to be increased
significantly (P<0.001) after short and long term
treatment of eugenol. (Table 2).

The level of cholesterol.  phospholipids  and
triglycerides did not show any marked differences
after eugenol treatment (Tible 3).

The major metabolic route of cngenol 15 the
conjugation of the free hydroxyl group. either with
glucuronic acid o1 with sulphate. Oral administration
of eugenol has already been reporied to induce liver
GSTs and thereby it acts as a hepatoprotectint and
facilitates the removal of toxic substances. Intestine
may be regarded as a tube which is constantly
exposed 1o a number of toxic substances and its
metabolites.

In the present study, the level of TBARS and the
activities of intestinal antioxidant enzymes such as
SOD, CAT, GX, GR, G6PD were lound to remain
unaltered after short and long term  oral
administration of eugenol.

The level of GSH which remained normal after 15-
day eugenol treatment was found to be increased
significantly after 90-days eugenol treatment. This

Table |—Levels of TBARS, GSH and activities of SOD, CAT in 15-duy control, 15-day eugenol treated, 90-day control and 90-day
cugenol treated rat intestine.
[Values are mean + SD for six animals in each group. ]

Animals GSH TBARS (nmole of SOD CAT (pmwle ol 1105

inmole /2 wet lissue) MDA formed/mg (units/my protein) decomposed /min/mg
protein) protein)

Group 1

| 5-day control 447 +0.32 0.395 £ 0.05 3.69 + (.37 (.26 + 0.06

Group 2 _

I S-day eugenol treated 4.04 + 0,38 0,350 = 0.0&™ 3,78 £ 0.36™ 0.27 = 0.0

Group 3

90-day control 493 £0.4i (1.365 £ 0.09 3.67 =049 0.25 = 004

Giroup 4 -

90-day cugenol treated 5,67 £ 0.48% 0,38 + 0.06"° 3.76 =0,52™ 0.26 = (,05""

Group 2 was compared with group |, group 4 was compared with group 3

NS - Not signilicant
*P<0.05
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increase in reduced GSH may be due to the increased
demands for the activity of GST which utilise GSH as
substrate. GSH is the major component of  the
endogenous non protein sulphydryl pool and 1t binds
lo reactive free radicals and may influence the
physical properties of mucus, since its subunits are
joined by disulphide bridges. According (o Boyd et
al.™*, ™ thyl maleate, an agent that markedly depletes
vastric GSH, causes severe gastric ulceration. Thus
GSH which is increased significantly after 90 day
eugenol (reatment may give cyloprotection Lo the
mtestine and this may be responsible for its anti-
inflammatory property

The activity of GSTs was increased significantly
(P<0.001) in both 15-day eugenol treated and 90-day
eugenol (reated groups. It has been reported that oral
administration  of  eugenol  induces  phase !
hiotransformation enzymes such as GST and UDP-
elucuronyl transferase in rat liver'™ . In mouse also.
oral administration of eugenol enhanced the GST

activity in liver and small intestine™. The present
results also show a similar stanstically significant
(P<0.001) merease 1n GST activity i the intestime ol
eugenol treated groups comipared 1o then respective
control groups, thereby confirming its nare s i
inducer of GST in intestine also.

The membrane lipids which are responsible lor
functional integrity of the meinbrane were found 1o he
unaltered in both 15 day cugenol treated and 90 day
eugenol treated groups. No signilicant changes m the
levels of cholesteral, phospholipids and triglveerdes
were observed. Eugenal has been reported 1o lower or
tends to lower cholesterol and triglyeendes in liver
The hypocholesterolemic effect of engenol i liver
may be due to the enhanced conversion ol hepatic
cholesterol to bile acid, and this miay justify its use m
digestive disorders.

In conclusion, the present study shows the gon
toxic and protective nature of cugenol in vt intestine

Table 2—Activitics of GPx, GST, GEPD aid CiR 1n | 5-dav control. 15-day eugenol treated, Y0-day contvol ind U0-doay envenal froaied
rat mestine.
['Values ore mean + S for six animals in each group |

GPx

GST GoPD

Gl pmole o NADIH

Aritmals (pe of GSH consumed /- (pinole of CDNB comugatedr — (1/me proteni) wbilised/min/me prowei
min/mg protein) N g protein)

Ciroup |

I 5-day control 1594 =244 106 = 0.87 R R X 2541 £ 0,70

uroup 2

I 3-day eugenui treated 125 2207 11,60+ 0,05% 2,244 (.30% ASUb U2

Group 3

D0-dlay cont. | 1564 £2.43 5,03 £0.80 2.62+0.30 2512 = (L8NS

Group 4

O0-day engenoel treated 30.62 = 2,65 253 =) 97%=> 278 =039 25 15 = LTk

Group 2 was compaied with group 1 Group 4 was compared with proup 3

NS - Not signilicant
== P().00]

Table 3—Levels ol chalesterol, phospholipids and tnglycendes i 15-day control. 13-day cugenol treaed, O-day
control and Y0-day cugenol treated ral infestine.
[Vilues are mean £ 8D [or six anunals in each group. |

Cholesterol

Ammals img /g fresh tissue)

Group |

15-day control 5.86 %051
Group 2

15-day eugenol treated 6.06 0,42
Group 3

Y0-day control 5.98 «0.77
Group 4

Y0-duay eugenaol treated 6.26 + 0.64™

Phospholipids Fngiveerides

: (mgle fresh s |
(mg/g fresh Lssuc) Lz

27.86 %243 324+ (.38

27.92 2,62 3,35 4 (42
2855+ 273 362 =() 4K

28.87 +2.04™ 3724032

Group 2 was compared with group 1, group 4 was compared with group 3.

NS Not significant
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