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ABSTRACT

The plant phenol compounds such as flavonoids and isoflavonids have
an important role in the treatment of many diseases and some of them
induce a potent hepatoprotective effect. The present study aimed to evalu-
ate the hepatoprotective and antioxidant activity of methanolic extract of
Marjorana hortensis (Marjoram) in arepeated (1 x 60 days) oral doses of
375and 750 mg kg 1 then compared to control group and silymarin (stan-
dard) 100 mgkg 1, orally administered in albino ratsfor hepatoprotective
action. Antioxidant enzymesas SOD, CAT and GSH were measured in liver
homogenate. In vitro determination of the extract activity was compared
to DPPH and measured spectrophotometrically. Oral administration of
Marjoranahortensissignificantly (P < 0.05) decreased liver enzymelevels
when given in repeated doses. The small and large doses increased the
antioxidant enzyme. It could be concluded that methanol extract of
Marjorana hortensis have a significant hepatoprotective and antioxidant
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INTRODUCTION

Theliver disorders areaworldwide problem that
causes high morbidity and mortality. There are no
therapy can successtully control the progression of liver
diseases even through newly devel oped drugswhich
have often side effects. Therefore, researches about
herbal medicinethat could replacethe chemical drug
were needed™ Medicina plantsare promising source
of hepatoprotectiveand antioxidantsactivity so hasbeen
used in the treatment of liver diseases. Marjorana
hortensis (Family Labaiatae) used asamedicinal herb
sinceancient timesand wasva ued by the Greeksasan
antidotefor poisonsand for muscular cramps. Theen-
tireMarjoram herbisharvested and used. Theherbis
aproximally teninchesta | and hassmall white, or some-

timespink, flowers. Sveet Marjoramoil isdidtilledfrom
theleaves and flowering tops of the plant and isim-
ported from France. It has awarm & spicy aroma.
Sweet marjoramwasused medicinaly by Romansand
ancient Greek physicians. Sometraditiond usesinclude
tensemusclesrelaxation andin reieve spasms, calming
and promoting restful deep, relieving migraine head-
ache, comforting the heart, lowering high blood pres-
sure, assi s breathing and disinfecting.

MATERIALSAND METHODS

Plant material

The selected plantswere collected and taxonomic
identificationswereestablished by thestaff membersof
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the Department of Flora, Ministry of Agriculture. A
voucher samplewaskept inthe Department of Phar-
macol ogy, Faculty of Veterinary Medicine, Cairo Uni-
versity, Egypt. Theair dried plant materia (250 g) was
pulverized, and stored for further use.

Prepar ation of themethanolic extract

Two hundred gramsof thedried parts of the plant
was extracted with methanol 70% for at least 24 h,
followed by percolation for 5to 7 timestill complete
exhaugtion. Theethanol extract were concentrated un-
der reduced pressure at temperature not morethan 50
°C and kept at —4°C until used and theyield percent-
agewasrecorded inTABLE 1. Theextract wasfreshly
suspended in steriledistilled water with few drops of
Tween 80to afina concentration of 100 mg/ml.
TABLE 1: Plant used for screening of the hepatopr otective

and antioxidant effectsand theyield of methyl alcohol extrac-
tion

Plant species Plant family Partsused Yield/200gdry plant

Marjorana hortensis Labaiatae 71.32

Animals

A total of 25 maturealbino rats(Sprague Dawley)
from both sexes, weighting from140to 170 gwereused.
Ratsweredlocated randomly into 5 equd groups. These
groupswere used to test the hepatoprotective and anti-
oxidant effect invivo of ora dose (375 and 750 mg/kg
b.wt.) of thetested plant. Each group wasplacedintoa
separate cage. Theanima swererandomly divided into
5 groupseach of 5animals. Group | (control healthy)
received digtilled water oraly (1 ml per day) for two
months. Theother four groupsweregiven CCL4 (1 ml/
kgb.wt. s.c) during thelast five daysof theexperiment.
One of these groupswas used asacontrol positive (in-
toxicated nontreated). Group 111 and IV weregiventhe
methanol extract of Marjoranahortensisordly at doses
of 375 and 750 mg/kg b.wt. Per day, for two months.
Group V was used as a standard group and received
slymarin orally at adose of 100 mg/kg b.wt. for two
months. Blood sampleswere taken from the veins of
orbita plexusof each animal with anticoagulant at the
end of the experimental period. Serum sampleswere
separated by centrifugationat 3000 rpmfor 10min. These
sampleswereused for estimating theactivitiesof aspar-
tateaminotransferase (AST), danineaminotransferase
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(ALT), and dkalinephosphatase (ALP) and histopatho-
logicd examinationaf theliver. Theactivity of antioxidant
enzymesglutathione peroxidase, catal ase and superox-
Idedismutase weredetermined inliver homogenate.

Evaluation of thein vitroantioxidant activity

The scavenging activity of (1, 1-Diphnyl, 2-picryl
hydrazyl) DPPH radical wasinvestigated accordingto
the method described by!?. A methanol solution of
DPPH (2.95 ml) was added to 50 pul extract sample
(thetested extractswere dissolved in methanol at dif-
ferent concentration, 10.000 - 25 pg/ml for the metha-
nol extract of Marjorana hortensis in a disposable
cuvette. Ascorbic acid was used asastandard at 0.1
M concentration which equal to 17613 pg/ml as de-
scribed by, The absorbance of the standard and
samplesweremeasured at 517 nm a regular interval of
15 secfor 5min. Theinhibition percent for each sample
wascd culated usngthefollowing formula:

% inhibition(reactivereaction rate)=Abs. (DPPH solution) -
Abs. (Sample) +Abs.(DPPH solution)x 100

Serum analysis

The enzymatic colometric determination of cata-
lase activity according to the method of, superoxide
dismutase activity according to method described by,
glutathione peroxidase activity according to method
described by'®, akaline phosphates activity (ALP) ac-
cording tothemethod of @, AST or ALT activityinse-
rum according to the method of® and Hi stopathol ogi-
cal examination according to themethod described by!.

Satistical analysis

Thedatawere expressed as mean+ Standard de-
viation (S.D.). Differencesbetween meansin different
groups weretested for significance using aone-way
anaysisof Variance (ANOVA) followed by Duncan’s
multiplerangetest. Differenceswere considered sig-
nificant at level P<0.05 according to*? using SPSS
programversion 15.

RESULTS

Deter mination of hepatic antioxidant enzymes
(CAT, SOD, GSH- px)

The antioxidant activity of ethanol extract of
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Marjoranahortensiswas studied in liver homogenate
of ratsafter prolonged oral administration (2 months)
via determination of catalase (CAT), superoxide
dismutase (SOD) and glutathione peroxidase (GSH-
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pX) enzymeactivity. Themethanol extract significantly
stimulated the antioxidant activity inliver homogenate
of treated ratsasevident by theincreased levelsof the
tested antioxidant enzymes(TABLE 2).

TABLE 2: Effect of theadministration of methanol extract of Marjorana hortensisfor 2 monthson thelevelsof (SOD),

(GSH-px), and (CAT) in liver homogenateof rats(n=5)

Group Dose (mg/kg b.wt.) SOD (U/g) GSH-px (U/g) CAT (Ulg)
Control 0 188.00+0.577%  0.117+0.000*  0.14+0.0062
: : . 375 303.23+1.862°  0.156+0.011°  0.87+0.088 "
Methanolic extract of Marjorana hortensis . c d
750 366.18+3.641 0.194+0.005 1.80+0.040

Theeffect of methanal extract of Marjoranahortens's
at doses of 375and 750 mg/kg b.wt on liver enzymes
(ALT,AST, andALP) wasreportedin TABLE 3. CCL4
elevatedtheALT levd intheintoxicated group ascom-
pared to of the control (non treated) group. Rats pre-
treated with ethanol extract of Marjoranahortensisat
doses 375 and 750 mg/kg b.wt. for 2 months signifi-
cantly protected the liver and decreased the ALT as
compared to CCL4 intoxicated group. Silymarin sig-
nificantly decreased theenzymeactivity. TheCCL4in-
toxicated group elevated the AST level compared to

the control (nontreated) group. Theethanol extract of
Marjoranahortensis at doses of 375 and 750 mg/kg
b.wt. for 2 monthssignificantly decreased AST leve.
Slymarinsgnificantly decreased AST enzymelevd. The
level of ALPenzymewas el evated in theintoxicated
rats compared to the control (non treated) group. The
ethanol extract of Marjorana hortensis at doses 375
and 750 mg/kg b.wt. for 2 months significantly de-
creased AL Penzymelevels compared to control (non
treated) group. Silymarinwassignificantly decreased
ALPenzymeleve

TABLE 3: Effect of themethanol extract of Marjoranahortensis, and Silymarin (standard) for 2 monthson the serum

activity of ALT,AST, and ALPin CCl4-intoxicated rats(n=5)

Groups Dose mg/kg b.wit. ALT (U/ml) AST (U/ml) ALP(U/ml)

Control (non treated) 0 82.8+2.24° 133.4+1.96% 135.8+2.63%
CCL4control (intoxicated) 0 124.4+5.00° 263+7.68 ¢ 229.4+1.91°
Ethanol extract of Marjorana hortensis 375 75.6+3.12%  1452+44.07* = 148.4+3.65°
750 72.0+4.42% 136+2.21% 135.4+3.22

Silymarin (standard) 100 68.8+3.26°  136.6+1.89%  135.4+]1.86°

In vitro evaluation of antioxidant activity using
DPPH

Antioxidant activity of Marjoranahortens smetha-
nol extract wasevaluatedin vitro asfreeradical scav-
enger activity. Thereactivereaction rates(inhibition %)
of Marjoranahortensiswere 93.99+1.29, 55.73+0.18
and 12.96+0.59 % at concentrations of 20000, 5000
and 25 pg/ml methanolic solution of the plant extract,
respectively. Thereactivereactionrates (inhibition %)
of ascorbic acid as a standard antioxidant was
99.012+0.16 % in TABLE 4.

Histopathological examination

Microscopicdly, theliver of control nontrested rats
revealed norma architecture of hepatic lobules. The

central veins, portal tract, hepatocytes, and sinusoids
appear normal. Thelobular unit waswell identified as

TABLE 3: Showingreaction reactiverate (Inhibition %) of
different concentrationsof methanol extract of Marjorana
hortensis at different time intervals as compared with
ascor bicacid (standard)

Reaction reactive

Concentration rate (Inhibition

Tested material

(ng/ml) %)
Ascorbic acid (Standard) 17613 99.12+0.16%
20000 93.99:1.29°
10000 72.63+1.03°
Methanol extract of Marjorana 5000 55.73:0.18°
hortensis 100 44.48 +0.15°
50 25.35+0.309°
25 12.96+0.599
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snhownin Figure 1. Liver of CCL4- intoxicated rats
showed |lossof thenormal liver architecture. Therewere
avacuolar degeneration of hepatocytesand individual
hepatocd lular necrossFigure2. Histopathological ex-
amination of slymarintreated ratsrevealed norma size
and shape of hepatocyteswith largerounded vesicular
nude andincreasenumber of binuclested cellsasshown
in Figure 3. Concerning Marjoranahortensisat 375
mg/kg b.wt., the liver section showed amarked im-
provement compared to theintoxicated group. Liver
showed norma hepatocytes, hepatic cord, and sSinuso-
ids. Some of hepatocytes showed regenerativeactivity
and theportal areashowed formation of newly formed
bileductulesasillustratedin Figure4. Liver sectionsof
rats given Marjoranahortensisat large dose (750 mg/
kg b.wt.) showed mild toxic effects of CCL4. No ne-

A e B e B LT W T
of the control group showing normal
architecturewith normal central veins, portal tract, hepato-

cytes, and sinusoids. (H and E X 400)

Figure2: Liver section of rat given CCL4 dose showing
vacuolar degeneration of hepatocytes (v), sinusoidal
congestion (c), individual hepatocellular necrosis(n) and
increased the number of binucleated cells(b). (H and E X
400)
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Figure3: Liver sectionof rat pretreated orally with silymarin
100 mg/kg b.wt. for 2monthsthen exposed to CCL 4 showing
normal size and shape of hepatocyteswith large rounded

vesicular nuclei and increase number of binucleated cells.
(H and E X 400)

. : e s TN
Figure4: Liver section of rat pretreated with methanolic
extract of Marjoranahortensisat adoseof 375 mg/kg b.wt.
for 2months then treated with ccl4 showing regenerative
activity with portal area demonstrating for mation of newly
formed bileductules. (H and E X 400)

crosiswerenoticed and only mild vascular degenera-
tion of hepatocytes, activation of kuffer cellswithin-
creased number of binucleated hepatocyteswere ob-
served asdemonstrated in Figure5.

DISCUSSION

Oral administration of either Marjoranahortensis
extract for 2 month before CCL4 intoxi cation offered
protectiontotherat liver. In addition, serum biochemi-
cal parametersas(AST,ALT, andALP) weredsoin-
creased compared to the control intoxicated group. The
obtained results of the present study of Marjorana
hortensiswere supported by, They eval uated the
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protective effect of long-term dietary oregano on the
alleviation of carbon tetrachloride-induced oxidative
stressin rats and concluded that the dietary oregano
may effectively improvetheimpaired antioxidant status
in CCL4-induced toxicity in rats. Inaddition,*® found
that administration of carvacrol for 21 days prevented
andimprovedliver enzymestoward normd after itsel-
evation dueto hepatotoxicity. Theantioxidant activity
of ethanol extract of the plant extract was proven by a
significant increaseinthelevelsof al the antioxidant
enzymes (CAT, GSH and SOD) inliver homogenates
inrats. Inthisconcern, The obtained result showed that
oral administration of ethanolic extract Marjorana
hortensissignificantly increased the activity of antioxi-
dant enzymesin liver homogenate as catalase, glu-
tathione peroxidase, superoxidedismutase (CAT, SOD,
GSH-px) after prolonged oral administration upto 60
day. In thisrespect,** reported that co-administration
of theextractsof Marjoranahortensisresulted in mini-
mizing the hazard effects of ethanol toxicity onmale
fertility, liver, and brain tissues. They concluded that
marjoram volatileoil and grape seed extract are useful
herbal remedies, especialy for controlling oxidative
damages.
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Figure5: Liver section of rat pretreated with methanolic
extract of Marjoranahortensisat adoseof 750 mg/kgb.wt.
for 2 monthsthen treated with ccl4 showing mild vacuolar
degener ation of hepatocytes(v), activation of kuffer cdls(k),
and increased the number of binucleated hepatocytes(b). (H
and E X 400)

Thereisagrowing interest inthe antioxidant prop-
ertiesof many herbs and spicesthat werereported to
beeffectiveinretarding theprocessof lipid peroxidation
in oilsand fatty acidg*>617, From the obtai ned result,
Marjoranahortenssmethanolic extract wasa so proved
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to have apotent antioxidant activity. Thisfindingisin
agreement with that reported previoudy by (18). They
mentioned that the antioxidant activities of the oil of
Marjoranahortensisweredightly lower than those of
ascorbic acid leaves of Syrian oreganum [Origanum
syriacum L. (Lauraceae). Similar findingswere previ-
oudly recorded for other herbsand spicesasLamiacese
(Labiatae) family possessasi gnificant antioxidant ac-
tivity*d. Additionaly, Origanumvulgarehad highfree
radical scavenger activity?>223, |n this respect, the
results of the present study are supported by?¥, since
they found that Origanum mgjoranal. essentid oil ex-
hibited concentrati on-dependent inhibitory effectson
2,2-diphenyl picrylhydrazyl (DPPH).

Inthe present study, the elevation of GSH levelsin
blood andliver wasobsarvedintheMarjoranahortenss
treated rats. Thisindicatesthat these plantscan either
increasethebiosynthesisof GSH or reduce the oxida
tivestressleading to lessdegradation of GSH, or have
both effects. SOD has been postul ated as one of the
most important enzymesin the enzymatic antioxidant
defense system which catal ysesthe dismutation of su-
peroxideradicasto produce H,O, and molecul ar oxy-
gen??, hencediminishing thetoxic effects caused by
theirradical.

CONCLUSION

In conclusion, our resultsdemonstrated that etha-
nol extract of Marjoranahortensis have asignificant
hepatoprotective, invivo and in vitro antioxidant effect
probably because of decreased liver enzymelevelswith
sgnificantimprovement tothehistologicd liver sections.
Theantioxidant enzymesaresignificantly increasedin
pretreated extract rat liver homogenate. Inhibition% of
Marjoranahortensisconfirmitspotent freeradica scav-
enger activates.
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