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ABSTRACT

This study was aimed to determine the phytosterol components of Salvia
officinalisinfusion( sagetea). Also, itsantioxidant and hypochol esterolemic
function. This study was performed on Swiss rats divided into 4 groups,
normal control group I. Group 11, inwhich animalswerefed on normal diet
and received sage teain a dose of 36mg/kg bw./day. Group |11, whererats
were maintained on high cholesterol diet for 4 weeks. Group 1V, in which
rats were maintained on high cholesterol diet whilereceiving sageteaina
dose of 35mg/kg bw./day for 4 weeks. Plasma transaminases, cholesterol,
triglycerides, LDL, and lipidperoxides, liver GSH, anditsrelated enzymes,
glutathione-S-transferase(GST) and glutathione reductase(GR) activities
were determined to study biosafety of sage and its protective effect against
hypercholesterolemia. Sage tea exerted asignificant decreaseintotal cho-
lesteral, triglycerides, LDL, and lipid peroxides of rats maintained on high
cholesterol diet, (Group I V) compared to group 111,.p<0.01, 0.05, 0.01 and
0.001 respectively. The present study shows that sage tea drinking had no
toxicity to theliver and no adverse effects on growth parametersin rats. It
also shows that sage tea drinking positively affected the antioxidant sta-
tus of theliver, mainly the GSH, GST and GR activitiesof therat livers. It
can be concluded that, phytosterol, (B-Stosterol and Sigmasterol ) in
sage tea acts as an antioxidant and exerts protective effect against hyper-
cholesterolemia. © 2007 Trade Sciencelnc. - INDIA
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INTRODUCTION

Salviaofficinalis(sage), isacommon aromatic and
medicind plant nativefrom mediterranean countriesthat
is in widespread use. It is also known as garden
meadow, hasalong tradition of culinary and medicina
use. Sage was once used to help preserve meat and

over the past 2,000 years or so. It has been recom-
mended by herbaliststo treat just about every known
condition, from snakebiteto mentd illness. Infact, in
medieva timesthe French cdled the herb toute bonne,
which means, “all is well”. Modern research has shown
that sage, can help reduce excessive perspiration, di-
gestive problems, sorethroats, premenstrual cramps,
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and high blood sugar..Sage was once recommended
by herbalistshasto treat fever, ausage that probably
arosefrom sage’s ability to reduce perspiration. Mod-
ern research has demonstrated that sage reduces per-
spiration by as much as 50 percent, and Commission
E, the group that eval uates the safety and efficacy of
herbsfor the German government, approvesthe use of
sageinfusionstotreat excessive perspiration'?,

Experimenta evidencedready existsfor avariety
of bioactivitiesfor different typesof extractsof Salvia
officinalissuch asantioxidant, anti-inflammeatory, hy-
poglycemic and anti-mutagenic activitieg21067.194245
However, the properties of sageinfusion(heresfter, re-
ferred to asted), the most common form of consump-
tion of thisplant, havereceived littleattention.

Many bioactivities have been researched and de-
tected inteaand ininfus ong(or water extracts) of other
plants. Among them, the phenolic content of different
plants have been shown to have antioxidant activities
and the capacity to modul ate xenobi otic metabolizing
enzymesinvolvedindrugand carcinogen activationand
detoxification*>4Y,

De Chile,*¥ documented that, oxidation of low
density lipoprotein(LDL) isamajor risk factor for ath-
erosclerosisand hence search for potent natural anti-
oxidants, suchasflavonoids, against LDL oxidationis
thefocus of extensiveresearch. Dietary intervention
studiesincorporati ng phytosterol-enriched margarine
spreads havereported significant decreasesintotal and
low-density lipoprotein(LDL ) cholesterol in populations
with both normal lipidlevelsand thosewith hypercho-
lesterolemid®?.

The present sudy wasamed to determinethe phe-
nolic componentsof sage, and study itsbiosafety invivo
withrats. Toxiceffectsto theliver of sageteadrinking
aretested in vivo on rats monitoring the plasmatran-
saminaseactivities Theliver glutathionecontentand glu-
tathionereductase(GR) and glutathione-S-transferase
(GST) activitiesinratsliver wereevaluated to study the
antioxidant protection conferred by sageteadrinking.
Alsp, itsprotection aganst hyperchol esterolemiainduced
by high. cholesteral diet containing sodium cholate.

MATERIALSAND METHODS

Chemicals
BIOCHEMISTRY (mm—

Reduced glutathione GSH, glutathione reductase
(EC 1.6.4.2) GR and glutathione peroxidase GPX kits
were purchased from sigma(St.Louis, MO, USA).
clolesteral, triglycerides, LDL, and lipidperoxidekits
were purchased from bio-Merieux (France). All others
reagentswereof anaytical grade.

Plant material, preparation of sageteaand analy-
sisof itsphenolic compounds

Salvia officinalis

Theaerid partsof plantswerelyophilized and kept
a 20°C. Consderingthat sageistraditiondly used asa
tea, aninfusion of sagewasroutinely prepared by pour-
ing 150ml of boiling water onto 2g of the dried plant
materia and alowingto steep for 5min. Thisproduced
aninfusonof 3.5+0.1 mg of extract dry weight per ml of
infuson(0.35%, wiv) and ayied of 26.3%(w/w) interms
of initid crudeplant materid dry weight(?9l,

Hydrocarbons (Phenolic compounds) were
analysed by HPL C. Freeze-dried extract(0.01g) was
redissolved in 1ml of ultrapure Milli Q water and
aliquots of 20ul wereinjected in an HPLC system.
Separation and identification of phenolic compounds
by HPL C were performed as previously described
by Santos-Gomeset al [,

Animals

MaleWistar rats(150-200g) were used through-
out thiswork. Animalswere maintained on anatural
light/dark cycleat 20+2°C and given food and tap wa
ter adlibitum. Animalsweredividedinto thefollowing
groups 15 ratseach:

Group | : Considered ascontrol group, inwhich ani-
mal sweremaintained on normd diet.

Group Il : Animalswerereceived sageteainacon-
centration of 35mg/kg bw./day by ord tubeand norma
diet for 4 weeks.

Group I11 : Animasof thisgroup weremaintained on
high cholesterol diet, containing 1% cholesterol and
0.25% sodium cholatefor 4 weeksto induce hyperc-
holesterolemiaaccording to Seki et al .17,

Group 1 V: Anima srecei ved sagetea (35mg/kgbw/day)
and maintained on high cholesterol diet for 4 weeks.

Animalsweresacrificed after 4 weeksand plasma
were collected. Liverswere dissected for immediate
determination of glutathionelevelsaswdll astheactivi-

An udéan Journal



BCALIJ, 1(3) October 2007

Hala M.EL-Desouki and Mouhamed A.Al-Omair

119

tiesof glutathione-related enzymes, to eval uatein vivo
theliver toxicity of ssgeteadrinkinganditsantioxidative
effect.

Tota cholesteral, triglycerides, LDL, and lipid-per-
oxideswere determined in animalsof group|, 11l and
IV to evaluatethe protective effect of sageteaagainst
hypercholesterolemia

Methods

Thedanineaminotransferase(ALT) and aspartate
aminotransferase(AST) activitiesweremeasured spec-
trophotometricaly in plasmaof rats.using Randox kits.
Theactivitiesareexpressed as umol of substrate oxi-
dized per minute per liter of plasma(U/L).

GRand GST

For measurement of rat liver glutathionereductase
(GR) and glutathione-S-transferase(GST) activities, the
liverswere homogenised individually in aphosphate/
glycerol buffer pH 7.4(Na,HPO, 20mM; B-
mercaptoethanol 5mM; EDTA 0.5mM; BSA 0.2%(w/
V); gorotinine 10ug/ml and glycerol 50%, v/v) and cen-
trifuged at 10,000xg for 10min at 4°C and the super-
natant collected..The GR activity was measured spec-
trophotometrically at 340nmfollowing NADPH oxi-
dation at 30°C. The GST activity was measured spec-
trophotometrically at 340 nm following the formation
of GSH conjugate with |-chloro-2,4-dinitrobenzene
(CDNB) at 30°C. The reaction mixture consisted of
1mM GSH and 1 mM CDNB(dissolved in ethanol) in
50mM Hepes(pH 7.4). Theactivity wascal culated us-
ing an extinction coefficient of 9.6mM-* cm™ and ex-
pressed asnmol of conjugate per minute per milligram
protein (muU/mg).

Lipid peroxidation

Theextent of lipid peroxidation was estimated by

thelevelsof maondia dehyde. Thethiobarbituricacid

reactive substances (TBARS) assay at 535 run was
used asdescribed. previoud !¢,

Glutathionecontent

Theglutathionecontent of ratslivers, assay aspre-
viously described?, with some modifications®!. The
resultsare expressed asnmol GSH per milligram of
protein.

Satistical analysis
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Data are expressed as mean +S.E.M. The com-
parison between the means of treatment(sagetea) and
control group was performed using student’s t-test. P-
values<0.05 werecons dered satisticaly sgnificant.

DISCUSSION

Theherb sagehasalong history of useinfood and
medicine. Thepresent study showsthat sagetea.contain
high concentration of phytosterol, B.Sitosterol and Stig-
masterol, 11and 14.5% respectively. Thesestructuraly
related steroidshasthe ability of freeradica scaveng-
ing®43. 1t was reported that flavonoids components
present in sageteacan beresponsiblefor itsanti oxidant
effectd®3363, Our results showed that, sageteahason
toxiaty inrat liver. However, comprehensvesafety dudies
havenot been performed. Amin, et d 1 established thet,
sage essential oil contains the neurotoxic substance
thujone. Maximum safe dosesin young children, preg-
nant or nursing women, or peoplewith severeliver or
kidney disease have not been established. Lima, et d .7
reported that, sageteadid not havetoxic effectsof its
own, herb-druginteractionsare possibleand may affect
theefficacy and safety of concurrent medicd thergpy with
drugsthat aremetabolized by phase| enzymes.

Animalsfed high cholesterol diet and sodium cho-
late showed high plasmacholesterol, triglycerides, LDL
and highly significant increaseinlipid peroxides. Also,
oxidative stresswasreported as significant increase of
liver GSH and GSR. Our resultsarein agreement with
those of ', where they reported that, total cholesterol
intheratswere elevated consistently after 3 weeks of
receiving high cholesterol diet contains 0.3% sodium
cholate, al so hepatic necrosiswas reported. Also®?,
reported highlevelso LDL, and triglycerides after re-
ceiving high cholesterol diet(1%).

Lipid per oxidationisaprocesswhereby cellular
membranes are damaged dueto the oxidative deterio-
ration of polyunsaturated lipids, which may lead to cdll
desth and diseasein living organismg™.,

Inthepresent study sage caused ahighly significant
decreasein plasmatota cholesteral, triglycerides, LDL
andlipid peroxides, inratsfed high cholesterol diet dur-
ing receiving sageteafor 4 weeks(Group 1V) compared
to hypercholesterolemicragGroup Il). Thismay bedue
to thehigh concentration of phytosterolspresent in sage
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TABLE 1 : Percentage of phenolic and hydrocarbons com-
ponents of sage tea

Component Carbon no. %
n- Dodecane C12 2.1
n- Tetradecane Cl4 29
n- Hevadecane Cl6 3.8
n- Octadecane C18 4.6
n- Eicosane C20 5.1
n- Docosane 22 5.8
n- tetracosane C24 7.2
n- hexacosane 26 6.9
Octacosane 28 8.0
Tricontane C30 8.6
Dotriacontane C32 94
Cholesterol like comp 102
B- Sitosterol 10.9
Stigmasterol 14.5

Free Phenols=0.5 mg % ; Total Phenol=0.55 mg % ; N.B:.Phenols
determined as tannic acid.

TABLE 2 : Effect of sage tea on plasma transaminases activi-
ties, liver glutathione levels and liver glutathione-related
enzyme activities after 4 weeks of receiving high cholesterol
diet in rats

Groups
Parameter  Control I Sage Hyperch(?le Protected
Gr. tea sterolemia
Grll. Gr.II1 Gr.IV
ALT(U/L) 406 384 4245 4413
AST(U/L) 9513  89+11 9046 8819
GR(mU/mg) 134401 147404* 15405 13407
GST(mU/ rng) 10743 119+2* 12244+ 18.3+0.6%*
GSH(nmol/mg) 46.140.9 474419 5543 ** 485409 *

Values are means+S.D.M.,n=8."P<0.05,.**p < 0.01 when compared with
the respective control

TABLE 3 : Effect of sage tea on total cholesterol, triglycer-
ides, LDL, and lipid peroxides(as malonaldehyde), in hyper-
cholesterolemic rats and those protected by sage

GROUPS
Sage/
Parameters Control G Sage Hyper hyper
Grll  GrlIl
GrlV
Mean+SD 9046
Tléla;niz) P<s/comrol 82¢12 75:5Ns 2> ¢ N
& Vs/hyper. . 0.01
: : MeantSD 89+7
Trl(grlnyc(e)z/z ;des P <vs/control 95%11 9046 NS 15 %iSS NS
& Vs/hyper. : 0.05
MeantSD 21+0.5
LDL(mg%) P <vs/control 22+1 13%05.5 % Ooilz NS
Vs/hyper. : . 0.01
Lipid ~ MeantSD 8514
peroxides P <vs/control 86.5+6 81i1i53 glgoif NS
(Il mOIe/L) Vs/hyper. . 001

Hyper: hypercholesterolemic rats, Sage/Hyper: Rats protected by sage
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tea. Yoshidd*® reported that, phytosterol containedin
vegetableoilsisknown to exert ahypocholesterolemic
effect and act asan antioxidant, modest radica scaven-
ger, and physicaly asastabilizer inthemembranes.

A higher content of glutathioneaswell asincreased
activity of GST and GR reportedinrat liver.of sagetea
drinking anima sindicating abetter recovery from hyper-
cholesterolemia Glutathioneisthemgor cdlular nucleo-
phileand providesan efficient detoxification pathway for
avariety of dectrophilic reactivemetabolites? %34, The
higher activity of GR could contributeto themaintenance
of glutathioneinthereduced formwhen chalenged with
hypercholesterolemia Inaddition, an enhancement of de
novo glutathione synthesisby the hepatocytesof sage
drinking animasinduced by aposs blebioactive com-
pound present inthe sagewater extract cannot beruled
out. Somesudiessuggest that theenhancement of phase
[l enzymesby antioxidants, such aspolyphenol spresent
inplant water extracts, isachieved by up-regulating the
corresponding genes by interaction with antioxidant re-
sponsedements(ARES) that transcriptionally regul ate
these genes®.,

Fromtheforgoing results, it can be concluded that,
Salvia officinalis water extract as used in the work
can be consumed asthe plant’s herbal tea positively
affectstheantioxidant status of theliver and may have
hepatoprotective potentia againgt hypercholesterolemia
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