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ABSTRACT

Medicinal plants are the nature’s gift to human being to make disease free
healthy life. Sedum rosea Linn (Crassulaceae) is an important medicinal
plant of tropical and subtropical India. Its medicinal usage has been re-
ported in the traditional systems of medicine such as Ayurveda, Siddha
and Unani. Sedum rosea has been described as a passion flower and has
been used extensively for treatment of some diseases like as; antiscorbu-
tic, antipyretic and calmative properties. The present article includes the
detailed exploration of phyto-pharmacological properties of Sedum rosea
referring to the rose-like attar of the fresh cut root stock. Its properties
remain largely unknown in the west isan attempt to provide adirection for
further research. © 2009 Trade Sciencelnc. - INDIA
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INTRODUCTION

Plants have aways been acommon source of me-
dicament either intheform of traditional preparations
or pure active principles. In survey doneby WHO it
has been estimated that 80% of more than 4,000 mil-
lioninhabitants of theworld rely on traditional medi-
cinesfor their primary health careneedsandit can be
safely be presumed that a major part of traditional
therapy involveuseof plant extractsor their activeprin-
ciples. Thereisagrowinginterestin herbal remedies
because of their effectiveness, minimal sideeffectsin
clinica experienceandrdativey low costs. Herbd drugs
or their extractsare prescribed widdly, even when their
biological active compoundsare unknown. Eventhe
World Health Organization (WHO) approvestheuse
of plant drugsfor different diseases.

The current taxonomi cal statusof thegenus sedum
hasbecome quite complex. BeforeWorld War 11, some
taxonomists separated different speciesof Rhodiolainto

an independent genus, belonging to the subfamily
Sedoidae. Then Rhodiolawasreclassified asasubge-
nusof thelarger genus Sedum, which contained about
5 species. Rosea grows primarily in dry sandy ground
at highdtitudesinthearctic areasof EuropeandAsia?.
TheAsandigtributionincludespolar Arcticand dpine
regionsintheAlta Mountains, Eastern Siberia, Tien-
Shan, the Far East, and south to the Hima ayan Moun-
tainswherethetaxon isusually recognized as subsp.
Integrifolial®.

Theplant reachesaheight of 12 to 30inches(70cm)
and producesyellow blossoms. Itisaperennia witha
thick rhizome, fragrant when cut. The Greek physician,
Dioscorides, first recorded medicina applications of
Rodiarizain 77 CE. in DeMateria Medica. Linnaeus
renamed it Sedumrosea referring to therose-like attar
of thefresh cut root stock™. Srosea hasbeen exten-
svely studied asan adaptogen with various hedl th-pro-
moting effects, itspropertiesremainlargdy unknownin
theWest. Thisreview provideanintroduction to some
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of thetraditional usesof S rosea, its phytochemistry,
scientific studiesexploringitsdiversephysiological ef-
fects, and its current and future medical applications.
Several speciesof the genus Sedum have beenidenti-
fiedwhicharegivenfollowing®.
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* Sedumacre

*  Sedumpurpureum

*  Sedumsarmentosum
e Sedumternatum

*  Sedumteephoides

The figures show the various parts of the plant
Sedum rosea.

GEOGRAPHICAL DISTRIBUTION

Genusmay haveoriginated in themountainousre-
gionsof Southwest Chinaand the Himalayas®. The
genusisdistributed from theAltai Mountains across
Mongoliainto many partsof Siberid”.

Synonym
Rhodiolarosea L., Goldenroot, Roseroot.
Classification
Botanical source: Sedumroseal.
Family : Crassulaceae

Genus: Sedume
Species: Sedumrosea.

MORPHOLOGICAL CHARACTERISTICS

Weed description

Sedum rosea L. roseroot (golden root or Arctic
root) is an herbaceous perennial plant of the family
Crassulacege. Plantsareperennia herbs; 5-20cm high;
succulent, dioecious, with numerousleafy stems.
Seedlings

Dueto theslow-growing characteristic of, Sedum
the age of the seedlings hasagreat effect on the plant
growth and the root yield. The optimal spacing for
roseroot seedling seemsto be 40x40 cm. The theo-
retical plant density of plant populations is about
110,000 plants/ha®.

Roots

Rootserect, robust. Thedried root smellsstrongly
of roses. Tap root present. Ground-level or under-
ground stemshorizonta, or vertical and often branched;
10-50mmwide.

L eaves
Leavesdidributed d ongthe tems; dternate (some-
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timespseudo-whorled); Imple; exigting for asingle sea-
son or less. Petiole absent, blades 10-40mm long; 2-
10mm wide. Blades succulent; straight; oblanceolate
(somewhat spoon shaped); with inconspicuousveins.

Sems

Aerid gemserect (thick, fleshy, scaly, fragrant when
cut, sometimes numerousand leafy); glabrous.

Flowers

Flowerssmall, lessthan 5 mmindiameter or length
(individud flowers) or large, morethan 15 mmindiam-
eter or length (cluster of many flowersthat might be
interpreted asasingleflower).

Fruit

Fleshy; afollicle(3-6follicles); eongate-cylindri-
cal; dehiscent (opening dorsdly). Fruit 4-6mmlong; 3-
5mmwide, paered hairy. Seed 0.5-1mm long®.

IDENTIFYING CHARACTERISTICS

Theplant reechesaheight of 12 to 30 inches(70cm)
and producesyellow blossoms. Itisaperennid witha
thick rhizome, fragrant when cut“. The perennid plant
growsin areas up to 2280m el evation. Several shoots
grow from the same thick root. Shoots reaches 5 to
35cminheight.

PHYTO-CONSTITUENTS

Theinvestigation of the phytochemistry of S rosea
root hasreveal ed the presence of six distinct groupsof
chemical compounds:

«  Phenyl propanoids:. rosavin, rosin, rosarin (specific
toR. rosea)
« Phenyl ethanol derivatives: salidroside

(rhodioloside), tyrosol
» Flavanoids: rodiolin, rodionin, rodiosin,

acetylrodagin, tricin
« Monoterpernes. rosiridol, rosaridin
» Triterpenes. daucosterol, beta-sitosterol
» Phenadlicacids. chlorogenicand hydroxycinnamic,

galicacidg®1o,

Pharmacol ogicaly, sedumand itsmain active com-
ponent, salidroside has pronounced and well docu-
mented and adaptogenic action2. Dubichev and col-
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leaguesdemonstrated that S rosea root containsthree
cinnamyl dcohol-vicianog des-rosavin, rosnandrosarin-
that are specific to thisspecies ™.

Thereare many other constituent phenolic antioxi-
dants, including proanthocyanidins, quercetin, gdlicacid,
chlorogenic acid and kaempferol ™.

SEDUM ROSEA IN TRADITIONAL MEDICINE

Sedumrosea L. (Rhodiolaroses) isused by indig-
enouspopulation of theAltal asan agent for increasing
vitd activity™. Traditiond folk medicineused S roseato
increasephyd cd endurance, work productivity, longevity,
resisanceto high dtitude sickness, andto treat fatigue,
depresson, anemia, impotence, gastrointesting alments,
infections, and nervoussysemdisorders. InmiddleAsia,
S roseateawasthemogt effectivetrestment for cold and
fluduring severewinters. Mongolian doctorsprescribed it
for tubercul osisand cancer®®l,

Amongthe 175 most important Tibetan drugsin
the Handbook of Traditiona Tibetan Drugs, Sedumis
mentioned inten formulations, of which nineareindi-
cated for lung disorderg*?.

Professional athletesusethisplant for increasing
physica activity, stimulating anabolic processin skel-
etal muscles, increasing endurance during maximum
physical exerciseand promoting subsequent recovery
of cardiovascular system. German researchers de-
scribed the benefits of S. rosea for pain, headache,
scurvy, hemorrhoids, asastimulant, and asan anti-in-
flammatory. Linnaeuswrote of S. rosea asan astrin-
gent and for thetreatment of hernia, leucorrhoea(vagi-
nal discharge), hysteria, and headache* .

Thetraditiond useof S roseaasatonicin Sberian
and Russian medicine stimul ated extensiveresearch
leading toidentification of S rosea asan adaptogen, a
substancethat nonspecifically increasestheresistance
of an organism and does not disturb normal biologica
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OH TABLE 1: Secondary metabolitesof sedum roseal*”
H
H R ST Chemical Group Reference
H (o) No.
OH H 1 Phenylpropanoid Zapesochnaya and Kurkin
OH H Ho glycosides 1983, Brown et al. 2002,
HO H Phenvlethanol Troshchenko and
SH A 2 deri>:/ afives Kutikova 1967, Brown et
OH H al. 2002
Sructure?2: Rosn . Kurkin et al. 1983, 1984,
HOH 3 Flavonoids Brown et al. 2002
Ho Kurkin et al. 1986. Beloy
HO 4 Terpenes et al. 1994, Rohloff 2002
H OH 5 Phenolic acids Brown et al. 2002
OH H o 6 Coumarins Furmanovaet al. 1995
Sructure3: Salidroside 7 Lactones Furmanovaet al. 1995
TABLE 2: Formulationsavailablein trade
Name Formulation Use References
Neurocalm Root extract Positive effects on nervous system, Www.s/r_nmcorp.comll nfo/
support norma mood rhodiolarosea.htm
Cardiovascular and cerebra health,
Rhodiola Powder i blood pressure and www.healthkl ngenterprise.com/
sugar control, immune rhodiolapower.htm

support/antifatigue and anti-stress

Anti-aging medicine of Dry roots, dry www.anti-aging-guide.com/

21% century extracts, tablets Anti-aging RhodiolaRosea html
Solary Rhodiola ey WWW.americanherbal company.com/
Extract Capsules Herbal product for natural well-being proddetail.cfm
Clear Mind Capsules Memory, brain tonic www.iherb.com/rhodiolahtml
Protein energizer Syrup rice protein For geljeral heal'th, n gombl nation www.iherb.com/rhodiolahtml
with spirulina, Ginseng,
. - In combination with ginseng, Maca, . i
Ginza-plus Liquid gel capsules schizandra, cordyceps etc. www.iherb.com/rhodiola.html
Rhodiola energy cap. Capsules Memory, Anti aging www.iherb.com/rhodiola.html
(T2) planetary formula Tablets Anti-stress www.iherb.com/rhodiola.html
Arctic roots Tablets Antifatigue and anti-stress www.iherb.com/rhodiolahtml
Rhodiola Now Foods Vcapsules Immune support www.iherb.com/rhodiolahtml
Bodyonics Capsules Positive effects on nervous system www.iherb.com/rhodiolahtml
Paradise herbs Capsules Cognitive si mu;a;;,qsnonon caming www.iherb.com/rhodiolahtml
Y ellow emperor, rosea o www.yellowemperor.com/
extract Spray bottles Anti-aging theproduct/Liquidextracts
Siberian Rhodiola, Capsules Anti-stress, positive mood support and www.smartbomb.com/supplements-
Longevia Rhodiola memory-enhacing herb-rhodiola.htm
. . ' Anti-stress, positive mood support, www.shopping.lycos.co.uk/
Vitatonic Rhodiola extract and memory-enhancing 1915en933.html
Rhodilarosea Sliced rootsformula Anti-aging www.nuitricentre. comystore/

naturalel exirstore/longevity/18.htm

Sedumroseaand itsformulation

parameters. The stimulant effect of Sedumroseain-  tanceto microwaveirradiation and poisoning by tox-
creasesworking capacity, toleranceto anorexia, ress-  ins.Accordingto severa Norwegianreports, inthee gh-
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teenth century the plant wasknown asan effectiverem-
edy for scurvy™, Ratstreated with Sedumrosea ex-
tract showed improved |learning behavior in amaze
model 24 hoursafter treatment. Significant improve-
ment of long-term memory has also been established
using memory testsafter 10 days’ treatment*2.

Itisclaimed that theleaves can be used like Aloe
vera leaves to soothe burns, bites, and other irritation.
A pastefrom theroot hasbeen used to help in wound
healing. They may also have anti-cancer properties, a
gimulating effect on the central nervoussystemandthe
effect of protecting the liver®. In Russia and
Scandinavia, Sedumrosea, aso known asgoldenroct,
has been used for centuriesto copewiththe cold Sibe-
rian climateand stressful lifd™s,

It hasan enhancing effect upon physica endurance
and sexud potency. A decoction of theflowershasbeen
used to treat somach achesand intestinal discomfort.
Theraw flowers have been eaten in the treatment of
tuberculosig9.

PHARMACOLOGICAL STUDIESOF SEDUM
ROSEA L.

Anti-fatigueactivity

The study wasintended to investigate the efficacy
of astandardized extract from S rosearhizomein non-
specific fatigue. The anti-fatigue effect of S rosea
preparation using repeated low-doseregimenin hedthy
volunteersduring work-related fatiguewas evd uated™?.

Phar macological action on central nervoussystem

Small and medium dosesof theplant werefoundto
haveasmulating effect, such aslengtheningthetimemice
swimandremainonvertica perchestothelimit of their
abilities. Medium rangedoses, unliketranquilizers, en-
hanced the development of conditioned avoidancere-
flexesinratsandfacilitated learning based on emotion-
ally positivereinforcement(*22021, The anti depressant
activity of some phytopreparationswasstudied onwhite
rats, which were subjected to the desperation test and
neuropharmacol ogical testsbased on theantagonist ac-
tivity with repect toreserpine, clofelin, and L-DOPA?,

Antioxidant and Anti-car cinogenicactivity
S roseaisrichin phenolic compounds, knownto
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have strong antioxidant properties®?4. Itisabletosig-
nificantly protect, in adose-dependent manner, human
RBC fromglutathione(GSH) depletion, glycerd dehyde-
3-phosphate dehydrogenase (GAPDH) inactivation and
hemolysisinduced by theoxidant®. Animd studieshave
shownthat S rosea decreasestoxicity from cyclophos-
phamide, rubomycin, and adriamycin (anti-cancer
drugs), whileit enhancestheir anticarcinogenic effectgl.
Udintsev et al showed that rose root extract (mini-
mum 0.8 percent salidroside and 3 percent rosavin)
increased theantitumor effect of thedrug adriamycin
whilesubstantially reducingitsliver toxicity!??. Many
chemotherapy agentsarehematotoxic (reducesthenum-
ber of normal blood cell precursorsin bone marrow)
or hepatotoxic (causesdamageto theliver). Thesese-
riouss deeffectsweresignificantly ameliorated by the
plant extract. Thus, the research suggeststhat it can
both enhance tumor inhibition by chemotherapeutic
drugswhiledleviating dangerousside effects.

Cardioprotectiveactivity

Cardioprotective effectsof S roseainclude: pre-
vention of stressinduced cardiac damage, decreased
myocardial catecholamineand cyclic adenosinemono-
phosphate (CAMP) levels and reduced adrenal cat-
echolaminerel easd?2, The course of administration
of Sedum roseaextract was studied for effectson the
pattern of stress-induced cardiac damagewhich was
assessed by 99mTce-pyrophosphateaccumul ationinthe
heart. Sedum rosea was found to prevent stress-in-
duced cardiac damage. Simultaneously, myocardial
catecholaminesand cAMP level swere measured. It
was ascertained that plant prevent both stress-induced
catecholaminereleaseand higher cCAMP levelsinthe
myocardium. M oreover, theadaptogen prevented lower
adrend catecholaminesduring stress. Thusfindingssug-
gest that the antistressor and cardi oprotective effects
of Sedumrosea areassociated with limited adrenergic
effect onthe heart!®.

Endocrineand reproductiveeffects

Neuroendocrine animal studies showed that S,
rosea, like other adaptogen, enhanced thyroid func-
tion without causing hyperthyroidism(?%. In addition,
thethymusgland functioned better and was protected
fromtheinvolutionthat occurswith aging. Theadrend
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glandsfunctioned with better reserve and without the
kind of hypertrophy caused by other psychostimul ants.
Egg maturation was enhanced in rats and an anabolic
effect in males (increase muscle building and gonad
strengthening similar to effects of low dosetestoster-
one) was observed. Using the in vitro estrogen re-
ceptor competition assay, it wasfound that S. rosea
extract showed strong estrogen binding propertiesthat
require further characterization. In an open study, 26
out of 35 menwith erectiledysfunction and/or prema:
turegaculation (of 1-20 years duration) responded to
S rosea (150-200mg/day for 3 months) with substan-
tidly improved sexua function, normalization of pros-
tatic fluid, and an increase in 17-ketosteroids in
uring034,

Effectson physical activity

A number of studieshave shownthat S roseain-
creased physica work capacity. Theeffectsof ord treat-
ment with extractsfrom Sedumrosea roots on the du-
ration of exhaustive swimming and ATP content in mi-
tochondriaof skeletal musclesinrats. Treatment with
S rosea extract significantly (by 24.6%) prolonged the
duration of exhaustive swimming in comparison with
control rats. S. rosea is most effectivefor improving
physical working capacity'®?. Repeated use of CNS
stimulants depl etes brain catecholaminesand decreases
conditioned reflexes. In contrast, with extracts of S
rosea, theinitial increasein work-capacity isfollowed
by alesser diminution, such that thework-capacity con-
tinuesto be above average®™.

Adaptogenic and anti-stressactivity

Adaptogen arethe agentsthat allow an organism
to counteract adverse physical, chemical, or biologica
stressorshy generating nonspecific resistance. S rosea
has been categorized as an adaptogen by Russian re-
searchersdueto itsobserved ability toincreaseresis-
tancetoavariety of chemicd, biological, and physica
stressors. Adaptogens reduce damage from stressors
by dteringthereactivity of theorganism’s defense sys-
tem, includingthehypothdamic pituitary axis(HPA) and
the efferent sympatho-adrena systemf*,

Adaptation is required to successfully combat
stressand stressful situations. Adaptation might bebest
thought of asthe ability to be exposed to astressor,

Natural Products

whileresponding with either decreased or uncharac-
teristic hormonal perturbations. Adaptation alsoim-
plies being prepared to and capable of rapidly reas-
suming homeostasis after the stressor iswithdrawn.
Themain effects of adaptogensareanincreased avail-
ability of energy during theday, areductionin stressed
fedings, increased endurance, greater mentd dertness,
and deep and restful deep. S. rosea extractsalso pro-
tect the brain and heart by reducing the secretion of
corticotrophin releasing factor (CRF) under
Stre$[29’30] .

Hepatopr otectiveactivity

Theliquid extract from Sedum roseaon functional
state of rat liver with experimental toxic hepatitiswas
studied. The extract produces ahepatoprotective ef-
fect, asmanifested by normaized activity of aspartate
aminotransferaseand dkaline phosphatase, normaized
content of medium molecular weight peptides, urea,
bilirubin and reduced activity of danineaminotranderase
and glutathione-S-transferasein blood plasmaof rats
with toxic hepatitismode 34,

Antipyreticactivity

Theethanolic, petroleum ether, ethyl acetate and
chloroform extractswere eval uated for antipyretic ac-
tivity using Brewer’s yeast induced pyrexia in albino
ratsof Wistar grain. All thefour extract showed signifi-
cant (p<0.05) antipyretic activity™!.

CONCLUSION

Our review concludesthat, therapeutic efficacy
of Sedum roseaextensively usedin Traditional system
of medicine has been established through modern test-
ing and evaluation (pre-clinical and clinical trias) in
different disease conditions. These studiesplacethis
indigenousdrug anovel candidatefor bioprospection
and drug development for the treatment of such dis-
eases as Antipyretic, antiscorbutic, antifertilty,
cardioprotective, hepatoprotective activities, anemia.
Themedicina applicationsof thisplant, countlesspos-
shilitiesforinvestigation ill remaininreatively newer
areas of itsfunction. Hence, phytochemicalsand min-
eralsof these plantswill enableto exploit itsthera-
peutic use.
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