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Abstract

Tribulus  terrestris(  family  Zygophyllaceae),
generally known as Gokshur or Gokhru or
perforation vine, hasbeen used for a long time in
both the Indian and Chinese systems of drug for
treatment of colorful kinds ofconditions. Its colorful
corridor contains a variety of chemical ingredients
which are medicinally important,similar as
flavonoids, flavonol glycosides, steroidal saponins,
and alkaloids. It has diuretic,
aphrodisiac,antiurolithic,
immunomodulatory,antidiabetic,immersionenhancin
g,
hypolipidemic,cardiotonic,centralnervoussystem,he
patoprotective,anti-
inflammatory,analgesic,antispasmodic,anticancer,an
tibacterial,anthelmintic,larvicidal,andanticariogenic
conditioning.Forthelastmanydecadesorso,expansive
explorationworkhasbeendonetoproveitsnaturalcondit
ioningandthepharmacologyofitsexcerpts.The
endofthis review is
toproduceadatabaseforfurtherexaminations
ofthediscoveredphytochemicalandpharmacological
parcels of this factory to promote exploration. This
will help in evidence of its traditional
usealongwithitsvalue-addedmileage,
ulltimatelyleadingtoadvancedearningsfromthefactory

Keywords:- Tribulus terrestris L., Antioxidant
activity, Radical scavenging, Lipid peroxidation
inhibition,Polyphenols,saponin?

I Introduction
Tribulus terrestris L. (Zygophyllaceae) (TT), also

known as pit vine, is a worldwide perennialcreeping
herb.Since ancient times, it has been considered an

aphrodisiac in Bulgarian Sophoma AD, in addition
to itsheneficial effects on various ailments such as
urinary tract infections, inflammation, edema, and
ascites. TribestanTM consists of an n-BuOH extract
of the aerial parts of the same plant and has been
used to treatsexual impotence2. The active
ingredient in Trivestan TM is a steroidal saponin of
furostanol type 2-4. Thepredominant furostanol
glycosides were identified as protodioscin and
protogracillin-4.  Intensive  screening  ofthe
qualitative and quantitative composition of raw
materials of TT and numerous preparations of
variousorigins  showed that the Bulgarian
preparation TribestanTM contained the highest
amount of protodioscin
andprotogracillin5.Theaphrodisiacpropertiesof T Text
ractshavebeenstudiedincastratedrats6. Administratio
nof TT in humans and animals improves libido and
spermatogenesis 7. Protodioscin has also been
found toincrease levels of testosterone, luteinizing
hormone 7, dehydroepiandrosterone 8,
dihydrotestosterone,  anddehydroepiandrosterone
sulfate  9.Clinicalstudies have shownthat TT
improves reproductive function,including increasing
levels of hormones such as estradiol, and has a
small effect on testosterone,
therebyimprovingreproductivefunction,libido,andov
ulation4,10.Electronsthatcanoxidativelymodifybiom
oleculestheyencounter. Theyreactalmostinstantlywit
hanythingintheirenvironment,initiatingachainreactio
n that leads to cell damage 11. Oxidative damage
caused by reactive oxygen species (ROS) is
associatedwith arthritis, cancer, inflammation, and
heart disease 12 and contributes to defective
spermatogenesis leadingtomale infertility.
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Plantprofile

Tribulus Terrestrisin is generally known as
Gokshur( Sanskrit); perforation vine, land( or small)
caltrops(English); Gokharu( Hindi); Bethagokharu
or Nanagokharu( Gujarathi); Nerinjil( Tamil); and
Khar-e-khasakkhurd(Urdu).It'sdistributedalonga
widegeographichorder.It'sset
upeachoverindiaupto,000ftinKashmir,Ceylon, and
all warm regions of both components. It's a
common weed of the pasturage lands, road sides,
andotherwasteplaces,primarilyinhot,dry,andflaxen
regionsincludingWestRajasthanandGujaratinindia.*

Traditionaluses

TT is used in folk medicine as a tonic, aphrodisiac,
emollient, astringent, tonic, antihypertensive,
diuretic,lithotripsy, and urinary antiseptic. Herbal
dried fruits are very effective for most diseases of
the urogenitalsystem. It is a key ingredient in
Gokushlaj Guggul, a powerful Ayurvedic medicine
used to support the properfunctioning of the
genitourinary tract and remove urinary tract stones.
TT has been used in Ayurveda forcenturies to treat
impotence, sexually transmitted diseases and sexual
weakness. In Bulgaria it is used as a folkmedicine
for the treatment of impotence. In addition to all
these uses, the Indian Ayurvedic
Pharmacopoeiaconsiders the root and fruit to have
cardiotonic  properties. In traditional Chinese
medicine, the fruit has
beenusedtotreateyeproblems,edema,bloating,dischar
ge,abnormalfluoride,andsexualdysfunction.Pharmac
ological Work), it is described as a drug of great
value in the treatment of liver function
restoration,chest bloating, mastitis, flatulence, acute
conjunctivitis, headache, and vitiligo. In Unani
medicine, TT is usedas a
diuretic,mildlaxative,andgeneraltonic.’

PhytochemistryofTribulusTerrestris

The chemistry of T. terrestris has been extensively
studied, and the presence of saponins, flavonoids,
alkaloids,lignanamides and cinnamamides has been
reported in T. terrestris (Saleh et al., 1982; Bourke
et al., 1992; Renet al., 1992; Ren et al. al., 1994;
Lee et al., 1998). This plant is very rich in
potentially biologically importantsubstances.

saponins, flavonoids, alkaloids and other nutrients
(Wang et al., 1997). The amount and presence of
these

keymetabolitesvarywiththedifferentplantpartsused. T

hefruitsandrootsofT.terrestriscontainpharmacologic
ally important metabolites such as plant steroids,
flavonoids, alkaloids and glycosides (Wu etal.,
1996). A large number of different saponins and
their various derivatives have also been identified in
T.terrestris, of which diosgenin, gitogenin, and
chlorogenin are found in leaf tissue. The presence
of  spirostanoland  furostanol  saponins s
characteristic of this plant, the latter being thought
to be the biogenetic precursor
ofspiroanalogues(Mahatoetal.,1982).Variousderivati
vesoftigogenin,neotigogenin,gitogenin,neogitogenin
,hecogenin, neo hecogenin, diosgenin, ruscogenin,
chlorogenin and sarsasapogenin are found. Four
sulfatedfuro- and spiro-saponins have also been
isolated. In general, saponins, flavonoids, alkaloids,
lignanamides, andcinnamic acid amides are of
therapeutic value, of which spirostanol and
furostanol saponins are the maincomponents
(Kostova & Dinchev, 2005). Many pharmaceuticals
and  dietary  supplements are  marketed
basedontheirsaponincontent.

Thesaponincompositionwascorrelatedwith
theplaceoforigin. Thisapproachrevealedinterestingdif
ferencesnotonlyinthetypesofsaponins,butalsointhety
pesandnumbersofsaponinsugarsinplant
samplescollectedfrom different geographical
regions. The content of protodioscin also varies
depending on the collection area.This is consistent
with the considerable product-to-product variability
observed in the protodioscin content ofsaponin
fractions of T. terrestris available as commercial
products and requires proper standardization.
Thefreshlysqueezedjuiceoftheagueousextractofthew
holeplantcontainsinorganicnitrates,primarilypotassi
umnitrate. The diuretic action of plants is due to
nitrates. Fruit contains alkaloids, resins, fats,
ascorbicacid,minerals(14%)andessentialoils. Theam
ountofascorbicacidinT.terrestrisincreasesfromrootto
fruit.
T.Tribulusterrestrisisalsorichiniron.SeeFigure2forth
echemicalstructureofspirostanol
andFigure3forfurostanolsaponins.™

Variation in saponin composition and content
with geographical regions:- A review of literature
datarevealed some differences in saponin content
and composition in T. terrestris growing in different
geographicregionsoftheworld
(Kostova&Dinchev,2005).Phytochemically, T .terrest
risfrom China,IndiaandBulgariahave been studied,
and there are limited phytochemical analysis reports
of T. terrestris from Turkey,
Moldova,SouthAfrica,Australia,AzerbaijanandRom
ania.Forexample,saponinswithcisA/Bringbonds

| Impact Factor value 7.52 |

1SO 9001: 2008 Certified Journal

Page 311



www.ijhssm.org

: International Journal of Humanities Social Science and Management (IJHSSM)
‘J Volume 3, Issue 2, Mar.-Apr. 2023, pp: 310-316

(gitogenin/neogitogenin types) are found only in T.
terrestris of Chinese origin (Xu et al., 1998;
Kostova &Dinchev, 2005). Diosgenin-type spiro
saponins have been reported to be found in T.
terrestris from
Bulgaria,Moldova,Romania, Turkey,andSouthAfrica
(Tomovaetal.,1974;Miles etal.,1993).

21

Fig 1:-
Chemicalstructureofatypicalspirostanolsaponin

R,0
Fig2:-Chemicalstructureoffurastanolsaponin
Phytochemicalinvestigations

Many different compounds with different biological
properties and chemical structures have been
identifiedfrom TT, including steroidal saponins,
flavonoids, glycosides, phytosterols,
tannins,terpenoids, amidederivatives, amino acids
and proteins. Among the various classes of
components, steroidal saponins
andflavonoidsareconsideredtobethemostimportantm
etaboliteswithvarious biologicalactivities.?

PlantMorphologyOfTribulusTerrestris

Tribulus terrestris is an annual (sometimes perennial
in temperate climates) herb with a long, thin,
branchedtaproot. The greenish-red stems are up to 2
m long, branched, radiating from the central axis
and coveredwith fine hairs. It usually prostates, but
the stems become more erect in shade or when
competing with otherplants [19]. The leaves are 3 to
7 cm long and opposite, with one pair slightly
smaller than the other. Eachleaflet consists of 3-8
pairs of opposed oval-lanceolate bilateral leaflets
with a length of 5— 15 mm and awidth of 3-5 mm
[20]. The flowers are 4-10 mm in diameter, with 5
sepals, 10 stamens and 5 yellow
petals. Thepetalsare7—
15mmindiameter,solitary,onshort
stalksintheaxilsofsmallleaves.
Thefruitisawoodyburraboutlcmindiameterdividedint
ofourorfivewedge-
shapedsegments(carpels),eachwithtwounequalspines
(also called nuts). Nuts have a striking resemblance
to a goat's or bull's head. The "horns" are
sharpenoughtopierceabicycletireorlawnmowertire.E
venwalkingbarefootcanleadtopainfulinjuries.Each
nutley contains 1-4 seeds stacked on top of each
other and separated by a hard membrane. The seeds
areyellow, vary in shape, more or less ovoid, and 2
to 5 mm long. As an adaptation to dry climates, the
largestseedsmaygerminatefirst,whileotherswaituntil
moremoistureisavailablebeforegermination.?

flower fruit
Fig 3:-OverviewofTribulusTerrestris plant
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MedicinalUsesofT.terrestis

Tribulus terrestris has been used medicinally since
ancient times. T. terrestris is used in Ayurvedic,
Unani,
andtraditionalChinesemedicine,whereitisknownasgo
kshura(Sanskritforcow'shoof),karekasakkool,andbai
ji lee, respectively. In India and China, the
medicinal use of this herb can be traced back to his
5,000 years.InAyurvedic pharmacology, Tribulus
terrestris (also known as Gokshura) is used as an
aerial part, especially infruit powder form, for
healthy urine flow and helps calm the allantosis. It
acts as a tonic for healthy spermproduction.It helps
rejuvenate the uterus and other organs responsible
for pregnancy in women.lts saponin
andflavonoidcontentcontributestohealthyspermprod
uction.Contribute,maintainhormonelevels,calmthem
ind.Helps cleanse the blood and improve itching in
the body. Helps shift down bloating. It is also
known
tohavediureticproperties.InAyurveda,thisherbisknow
nforitsdiuretic,aphrodisiacandanti-
urolithiasisproperties.In traditional Chinese
medicine, its berries have been used to treat eye
problems, bloating,
discharge,edema,abnormalfluoride,sexualdysfunctio
n,andveil.ltisrecommendedintheformofherbaltonicsf
orailments.InBulgarianfolkmedicine, T .terrestrisisuse
dforbloodpurificationandinhaemorrhoids.lthasbeenr
eportedthatthe seeds or nutlets have been used in
homicidal weapons smeared with the juice of
Acokantheravenenata insouthern Africa. Tribulus is
used for kidney problems, including kidney stones,
painful urination, a kidneydisorder called Bright's
disease, and as a “Water Pill” (diuretic) to increase
urination; for skin disorders,including eczema
(atopic dermatitis), psoriasis, and scabies; for male
sexual problems, including
ErectileDysfunction(ED),involuntaryreleaseofsemen
withoutorgasm(spermatorrhea),andtoincrease
sexualdesire;forheartandcirculatorysystemproblems,
includingchestpain,highbloodpressure,highcholester
ol,and
“TiredBlood(anemia);forproblemswithdigestion,incl
udingcolic,intestinalgas(flatulence),constipation,and
to expel intestinal parasitic worms; forpain and
swelling (inflammation) of the tissue lining the
mouth(stomatitis)andsorethroat;andforcancer,especi
allynosetumors.WomenuseTribulustotonemusclesbe
forechildbirth, to cause an abortion, and to stimulate
milk flow. Some people use Tribulus for gonorrhea,
liverdisease (hepatitis), inflammation, joint pain
(rheumatism), leprosy, coughs, headache, dizziness
(vertigo),Chronic Fatigue Syndrome (CFS), and
enhancing athletic performance. It also stimulates

appetite and is usedas an astringent, tonic and mood
enhancer. Tribulus contains chemicals that increase
hormones in
animals.However,itdoesnotappeartoincreasethemale
hormone(testosterone)inhumans.Somebodybuilders
use

T. terrestris as a post cycle therapy or "PCT". It is
used under the assumption that it restores the body's
naturaltestosterone levels after completing an
anabolic steroid cycle. This extract is said
toincrease the body's
naturaltestosteronelevels,therebyimprovingsexualpe
rformanceinmenandhelpingbuildmuscle.ltsclaimed
muscle-
buildingpotentialdatesbackto1970.Itwaspopularized
byJeffreyPeterman,hisIFBBbodybuildingchampioni
n America in the early 80s. However, T. terrestris
failed to increase testosteronelevels in controlled
studies. Italsofailedtodemonstratestrength-
enhancingproperties. Thissuggeststhattheallegedana
bolicsteroideffectsof terrestris are not true. Some
users have reported stomach upset, which is usually
resolved by taking it withmeals.?’

TraditionalPharmacologicalUsesof TT

TT is native to southeastern and Mediterranean
Europe, temperate and tropical Asia and Africa, and
northernAustralia. The use of TT since ancient
times has been in traditional medicine of important
cultures in thefollowing geographic regions: B.
Traditional Chinese Medicine, Traditional Indian
Medicine (Ayurveda),
andTraditionalMedicineofSouth-
EasternEurope,whichdefineitsethnopharmacological
relevanceasamedicinalplant. As a traditional
Chinese herbal medicine, it was listed as a major
medicine in Shennong Ben Cao Jing,the oldest
extant Chinese medicinal monograph. In the
Chinese Pharmacopoeia, TT fruit is used to tone
thekidneys, as a diuretic and expectorant to improve
vision, and to treat itchy skin, headaches, dizziness,
and
ductalcongestion.Inindia,thefruithasbeenusedinAyur
vedatotreatinfertility,impotence,erectiledysfunction,
andlowlibido.Cardiotonicpropertiesarealsoattributed
totherootandfruit.?*

PharmacologicalPropertiesOfTT
Pharmacokinetic properties of TT major compounds
Protodioscin is the major component of TT fruit and
isconsideredtobethemostimportantpharmacologically
activesteroidalsaponin.Studiesonthepharmacokinetic
properties of protodioscin have yielded conflicting
results. A recent study by Zhang et al. concluded
thatprotodioscinhaspoorinvivobioavailability.Howe
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ver,thesamegroupofauthorsshowedthatthepharmaco
kinetic profile of protodioscin showed good
bioavailability after administration of extract
fromDioscorea japonica. Despite several in vivo
studies on TT, little is known about the
pharmacokinetics
oftherapeuticallyactivecompounds.However,therear
epharmacokineticstudiesofprotodioscinanddioscinaf
teradministrationofdifferentDioscoreaspecies.excerp
t.Saponinsaremembranepermeableduetotheiramphip
athicmolecules,whichmayincreasetheabsorptionofot
hercompounds.Thispropertyisveryimportantastoxice
ffectscanoccurinpatientswithmultiplediseases
undergoingchronictreatment.?

Botanicaldescriptionof TT

T. terrestris is a small, silky, hairy herb with stems
up to 2 m long. The leaves are pinnate, short (about
1.25 cmlong), opposite, each composed of 4-8 pairs
of lanceolate leaflets. T. terrestris is characterized
by small (8-15mm diameter) yellow petals and
spiny fruit. The fruit is a woody burdock with a

diameter of about 1 cm
andsharpspikesaboutémmlong. Theridgeconsistsoffiv
ewedge-

shapedsegments.Eachsegmenthastwounequalpairs
of spines. The seeds are surrounded by a woody
star-shaped structure (carpel) about 5-7 mm long
and 5-6mm wide. Each carpel has up to 5 seeds,
each 1.5-3 mm long and yellow in color. Each plant
can contain up to2000 seeds. It's astringent and
comfortable. Fresh roots are thin, fibrous,
cylindrical, and light brown in color.StomatainT.
terrestrisareanomoocytesinwhichtheguardcellsareno
tsurroundedbyaccessorycells."

Miscellaneoususes

Lin et al., (1999) studied the use of T. terrestris
berries to treat vitiligo with positive results. A
lyophilizedsaponinmixtureofplantssignificantly
reducedperistalsisinisolatedsheepureterandrabbitjeju
numspecimens,suggestingthatthesaponinmixturemay
beusefulinsomesmoothmusclespasmsorcolic.(Arcas
oy

etal.,1998). ThepreventiveandtherapeuticeffectsofT.t
errestrissaponinsondiet-
inducedhyperlipidemiainmice were investigated.
Saponins have been shown to decrease serum TC,
LDLc and liver TC, TG levels
andincreasehepaticsuperoxidedismutaseactivity(Chu
etal.,2003). Thehypoglycemiceffectsofsaponinsfrom
T.terrestrishavebeenstudiedandfoundtosignificantlyl
owerserumglucose levels(Lietal., 2002).”

Il.  Conclusion

The herb T. terrestris is well known and
used in many countries as a folk remedy for various
ailments. Thisplant is characterized by its high
content of steroidal saponins. Various derivatives
such as tigogenin,
neotigogenin,gitogenin,neogitogenin,hecogenin,neo
hecogenin,diosgenin,ruscogenin,andchlorogenin.Sar
sasapogenin are found in different parts of this herb
originating from different regions.
Oligosaccharidescontain sugars: glucose, rhamnose,
galactose, xylose. This plant is an industrial source
for the production ofpharmaceuticals based on its
saponin fraction. Dietary supplements claiming to
have a general stimulatingeffect are now also
marketed in Europe and America.T. terrestris
remains a plant subject  to further
research.Meanwhile, the saponin composition of
this plant collected only in China, India, Bulgaria
and Moldova hasbeen well studied. Literature data
show that the saponin composition and saponin
content of T. terrestris
fromdifferentgeographicalregionsaredifferent.Studie
sontherelationshipbetweenplantmorphologyandsapo
nincomposition are needed to explain the reasons
for the observed differences. Further investigation
on thebiological activity of the extracts and
individual compounds is of particular interest. The
biodiversity of thisplant at the molecular level has
not yet been studied in detail and needs further
study. Little information isavailable on molecular
markers. Similarly, few genomic studies of this
important plant have been
performedandhisESTdatabase forT.
terrestrisisnotavailable.*

References

[1]. ChhatreS,NesariT,SomaniG,KanchanD,Satha
yeS(2014)Phytopharmacologicaloverviewof
Tribulusterrestris.PharmacognRev.8(15):45—
51

[2]. Wenyizhu,YijieDu,HongMeng,YinmaoDong
, LiLi,ChemistryCentralJournalll,
article:60(2017)

[3]. Ravindar Mohan Tyagi, Urmila M. Aswar,
V. Mohan, S.L. Bodhankar,G.N.Zambare &
PrasadA.ThakurdesaiPages191-
198|Accepted3August2007,publishedonline:2
008/10/07

[4]. ErcanP,EISN(2016)Inhibitoryeffectsofchickp
eaandterrestrison  lipase,a-amylaseand a-
glucosidase.FoodCharm205:163-169

[5]. SunWJ,Gaol,Tu
GZ,GuoZ,ZhangY (2002)Newsteroidalsaponi
nsfromTribulusterrestrisLinn.Nutproductletl

| Impact Factor value 7.52 |

1SO 9001: 2008 Certified Journal

Page 314



¢

International Journal of Humanities Social Science and Management (IJHSSM)
Volume 3, Issue 2, Mar.-Apr. 2023, pp: 310-316

www.ijhssm.org

[6].

[7]1.

[8].

[9].

[10].

[11].

[12].

[13].

[14].

[15].

[16].

[17].

[18].

6:243-247
TreaseGE,EvansWC.TreaseandEvansPharma
cognosy.15thed.Singapore:HarcourtBraceand
CompanyAsiaPvt.Ltd;2002. Ataxonomicappr
oachtothestudyofmedicinal
plantsandanimalderiveddrugs

Wu TS, Shi LS, Kuo SC. Alkaloids and other

constituents  from  Tribulus  terrestris.
Phytochemistry.1999;50:1411-5.
MatinY, AlaviS,Hajiaghaee R,Ajani

Y .FlavonoidGlycosidesfromTribulusterriestri
sL.orientalislranJ PharmSci.2008;4:231-6.
WuTS,ShiLS,KuoSC.Alkaloidsandothercons
tituentsfromTribulusterrestris.Phytochemistr
y.1999;50:1411-5.

Al-Ali M,WahbiS, TwaijH,Al-Badr
A.Tribulusterrestris:Preliminarystudyofitsdiur
eticandcontractileeffects
andcomparisonwithZeamays.JEthnopharmac
01.2003;85:257-60.

Wang B, Ma L, Liu T (1990) [406 cases of
angina pectoris in coronary heart disease
treated with saponinof Tribulus terrestris].
Zhong Xi Yi Jie He Za Zhi 10: 85-87.13)
Upaganlawar A, Gandhi H, Balaraman
R(2011)Isoproterenolinducedmyocardialinfar
ction:protectiveroleofnaturalproducts.JPharm
acol Toxicol6:1-17.

Dhalla NS, Temsah RM, Netticadan T (2000)
Role of oxidative stress in cardiovascular
diseases. JHypertens18:655-673.

Woodruff (1972) New United States record-a
sugarcane weevil (Nicentrus saccharinus)-
Florida.Cooperative Economic
InsectReport22:431.
BourkeCA,StevensGR,CarriganMJ(1992)Lo
comotoreffectsinsheepofalkaloidsidentifiedin
AustralianTribulusterrestris. AustVetJ69:163
-165.

Li JX,Shi
Q,XiongQB,PrasainJK, TezukaY etal.(1998)T
ribulusamideAandB,newhepatoprotectivelign

anamides from the fruits of Tribulus
terrestris: indications of cytoprotective
activity in murine

hepatocyteculture.PlantaMedica 64:628-631.
ParsonsWT,CuthbertsonEG(1992)NoxiousW
eedsofAustralia.Melbourne,Australia.InkataP
ress692.

Jacob RH, Peet RL (1987) Poisoning of
sheep and goats
byTribulusterrestris(caltrop).
AustralianVeterinaryJournal 64:288-289.
HaseebA,PandeyR(1995)Additionsofthehost
recordsofroot-knot

[19].

[20].

[21].

[22].

[23].

[24].

[25].

[26].

[27].

[28].

[29].

nematodeamongthemedicinalandaromatic
plants. NematologiaMediterranea 23:211-
213.

Ghanekar AM, Nene YL, Reddy SV (1987)
Tribulus terrestris L.- a potential reservoir of
chickpea stuntvirus. International
ChickpeaNewsletter17:28-29.

Allen TC, McMorran JP, Locatelli EA
(1983) Isolation of tomato spotted wilt virus
from hydrangea
andfourweedspecies.PlantDisease67:429-
431.

Servfn-VillegasR, Troyo-
DiTguezE,Martfnez-
CarrilloJL(2001)WildhostsofBemisiaargentif
olii
bellows&perringinsemiaridNorthwestMexico
.SouthwesternEntomologist26:239-244.
Rupp H, Dhalla KS, Dhalla NS (1994)
Mechanisms of cardiac celldamage due to
catecholamines:significanceofdrugsregulating
centralsympatheticoutflow.JCardiovasc
Pharmacol24:516-24.

Sailaja KV, Shivaranjani VL, Poornima H,
Rahamathulla SB, Devi KL (2013) Protective
effect of TribulusterrestrisL. Fruit aqueous
extractonlipid profile and oxidative stress in
isoproterenol induced myocardialnecrosis
inmalealbinowistarrats.ExcliJ12: 373-383.
EvanWC(2005) TreaseandEvansPharmacogno
sy.India43.

Arcasoy HB, Ernmemisoglu A, Tekol Y,
Kurucu S (1998) Effect of Tribulus terrestris
L Saponin mixtureonsome smoothmuscle
preparations:apreliminarystudy.BollChim
Farm137:473-475.

Yang SS, Chang HL, Wei CB, Lin HC
(1991) Reduce waste production in the
Kjeldahl methods.
JBiomassEnergySocChinal0:147-155.
ChuiHC,VictoroffJl,MargolinD,JagustW,Sha
nkleR,etal.(1992)Criteriaforthediagnosisofisc
hemicvascular dementia proposed by thestate
of california alzheimer's disease diagnostic
and treatment centers.Neurology42:473-480.
Adaikan PG, Gauthman K, Prasad RN, Ng
SC (2000) Proerectilepharmacological effects
of
Tribulusterrestrisontherabitcorpuscavernosu
m.AnnAcadMedSingapore29:22-26.

Lokesh Upadhyay, Tripathi K, Kulkarni KS,
Upadhyay L (2001) A study of Prostane in
the treatment
ofbenignprostatichyperplasia.PhytotherapyR
esearch15: 411-415.

| Impact Factor value 7.52 |

1SO 9001: 2008 Certified Journal

Page 315


https://www.ncbi.nlm.nih.gov/pubmed/2364467
https://www.ncbi.nlm.nih.gov/pubmed/2364467
https://www.ncbi.nlm.nih.gov/pubmed/2364467
https://www.ncbi.nlm.nih.gov/pubmed/2364467
https://www.ncbi.nlm.nih.gov/pubmed/2364467
https://www.ncbi.nlm.nih.gov/pubmed/2364467
https://www.ncbi.nlm.nih.gov/pubmed/2364467
https://www.ncbi.nlm.nih.gov/pubmed/2364467
https://www.ncbi.nlm.nih.gov/pubmed/2364467
https://www.ncbi.nlm.nih.gov/pubmed/2364467
http://docsdrive.com/pdfs/academicjournals/jpt/2011/1-17.pdf
http://docsdrive.com/pdfs/academicjournals/jpt/2011/1-17.pdf
http://docsdrive.com/pdfs/academicjournals/jpt/2011/1-17.pdf
http://docsdrive.com/pdfs/academicjournals/jpt/2011/1-17.pdf
http://docsdrive.com/pdfs/academicjournals/jpt/2011/1-17.pdf
http://docsdrive.com/pdfs/academicjournals/jpt/2011/1-17.pdf
http://docsdrive.com/pdfs/academicjournals/jpt/2011/1-17.pdf
http://docsdrive.com/pdfs/academicjournals/jpt/2011/1-17.pdf
https://www.ncbi.nlm.nih.gov/pubmed/10872549
https://www.ncbi.nlm.nih.gov/pubmed/10872549
https://www.ncbi.nlm.nih.gov/pubmed/10872549
https://www.ncbi.nlm.nih.gov/pubmed/10872549
https://www.ncbi.nlm.nih.gov/pubmed/10872549
https://www.ncbi.nlm.nih.gov/pubmed/1445080
https://www.ncbi.nlm.nih.gov/pubmed/1445080
https://www.ncbi.nlm.nih.gov/pubmed/1445080
https://www.ncbi.nlm.nih.gov/pubmed/1445080
https://www.ncbi.nlm.nih.gov/pubmed/1445080
https://www.ncbi.nlm.nih.gov/pubmed/1445080
https://www.ncbi.nlm.nih.gov/pubmed/1445080
https://www.ncbi.nlm.nih.gov/pubmed/1445080
https://www.ncbi.nlm.nih.gov/pubmed/1445080
https://www.ncbi.nlm.nih.gov/pubmed/1445080
https://www.ncbi.nlm.nih.gov/pubmed/9810268
https://www.ncbi.nlm.nih.gov/pubmed/9810268
https://www.ncbi.nlm.nih.gov/pubmed/9810268
https://www.ncbi.nlm.nih.gov/pubmed/9810268
https://www.ncbi.nlm.nih.gov/pubmed/9810268
https://www.ncbi.nlm.nih.gov/pubmed/9810268
https://www.ncbi.nlm.nih.gov/pubmed/9810268
https://www.ncbi.nlm.nih.gov/pubmed/9810268
https://www.ncbi.nlm.nih.gov/pubmed/9810268
https://www.ncbi.nlm.nih.gov/pubmed/9810268
https://www.ncbi.nlm.nih.gov/pubmed/9810268
https://www.ncbi.nlm.nih.gov/pubmed/9810268
https://www.ncbi.nlm.nih.gov/pubmed/9810268
https://www.ncbi.nlm.nih.gov/pubmed/9810268
http://www.cabi.org/isc/abstract/19922320198
http://www.cabi.org/isc/abstract/19922320198
http://www.cabi.org/isc/abstract/19922320198
http://www.cabi.org/isc/abstract/19922320198
http://www.cabi.org/isc/abstract/19882212177
http://www.cabi.org/isc/abstract/19882212177
http://www.cabi.org/isc/abstract/19882212177
http://www.cabi.org/isc/abstract/19882212177
http://www.cabi.org/isc/abstract/19882212177
http://www.cabi.org/isc/abstract/19882212177
http://www.cabi.org/isc/abstract/19882212177
http://www.cabi.org/isc/abstract/19882212177
http://www.cabi.org/isc/abstract/19882212177
http://journals.fcla.edu/nemamedi/article/view/63258/60926
http://journals.fcla.edu/nemamedi/article/view/63258/60926
http://journals.fcla.edu/nemamedi/article/view/63258/60926
http://journals.fcla.edu/nemamedi/article/view/63258/60926
http://journals.fcla.edu/nemamedi/article/view/63258/60926
http://journals.fcla.edu/nemamedi/article/view/63258/60926
http://journals.fcla.edu/nemamedi/article/view/63258/60926
http://www.cabi.org/isc/abstract/19901143307
http://www.cabi.org/isc/abstract/19901143307
http://www.cabi.org/isc/abstract/19901143307
http://www.cabi.org/isc/abstract/19901143307
http://www.cabi.org/isc/abstract/19901143307
http://www.cabi.org/isc/abstract/19901143307
http://www.cabi.org/isc/abstract/19901143307
http://www.cabi.org/isc/abstract/19901143307
http://www.cabi.org/isc/abstract/19901143307
https://www.ncbi.nlm.nih.gov/pubmed/7533222
https://www.ncbi.nlm.nih.gov/pubmed/7533222
https://www.ncbi.nlm.nih.gov/pubmed/7533222
https://www.ncbi.nlm.nih.gov/pubmed/7533222
https://www.ncbi.nlm.nih.gov/pubmed/7533222
https://www.ncbi.nlm.nih.gov/pubmed/7533222
https://www.ncbi.nlm.nih.gov/pubmed/7533222
https://www.ncbi.nlm.nih.gov/pubmed/26417233
https://www.ncbi.nlm.nih.gov/pubmed/26417233
https://www.ncbi.nlm.nih.gov/pubmed/26417233
https://www.ncbi.nlm.nih.gov/pubmed/26417233
https://www.ncbi.nlm.nih.gov/pubmed/26417233
https://www.ncbi.nlm.nih.gov/pubmed/26417233
https://www.ncbi.nlm.nih.gov/pubmed/26417233
https://www.ncbi.nlm.nih.gov/pubmed/26417233
https://www.ncbi.nlm.nih.gov/pubmed/26417233
https://www.ncbi.nlm.nih.gov/pubmed/26417233
https://www.ncbi.nlm.nih.gov/pubmed/26417233
https://www.ncbi.nlm.nih.gov/pubmed/26417233
https://www.ncbi.nlm.nih.gov/pubmed/26417233
https://www.ncbi.nlm.nih.gov/pubmed/10077881
https://www.ncbi.nlm.nih.gov/pubmed/10077881
https://www.ncbi.nlm.nih.gov/pubmed/10077881
https://www.ncbi.nlm.nih.gov/pubmed/10077881
https://www.ncbi.nlm.nih.gov/pubmed/10077881
https://www.ncbi.nlm.nih.gov/pubmed/10077881
https://www.ncbi.nlm.nih.gov/pubmed/10077881
https://www.ncbi.nlm.nih.gov/pubmed/10077881
https://www.ncbi.nlm.nih.gov/pubmed/10077881
https://www.ncbi.nlm.nih.gov/pubmed/10077881
https://www.ncbi.nlm.nih.gov/pubmed/1549205
https://www.ncbi.nlm.nih.gov/pubmed/1549205
https://www.ncbi.nlm.nih.gov/pubmed/1549205
https://www.ncbi.nlm.nih.gov/pubmed/1549205
https://www.ncbi.nlm.nih.gov/pubmed/1549205
https://www.ncbi.nlm.nih.gov/pubmed/1549205
https://www.ncbi.nlm.nih.gov/pubmed/1549205
https://www.ncbi.nlm.nih.gov/pubmed/1549205
https://www.ncbi.nlm.nih.gov/pubmed/10748960
https://www.ncbi.nlm.nih.gov/pubmed/10748960
https://www.ncbi.nlm.nih.gov/pubmed/10748960
https://www.ncbi.nlm.nih.gov/pubmed/10748960
https://www.ncbi.nlm.nih.gov/pubmed/10748960
https://www.ncbi.nlm.nih.gov/pubmed/10748960
https://www.ncbi.nlm.nih.gov/pubmed/10748960
https://www.ncbi.nlm.nih.gov/pubmed/10748960
https://www.ncbi.nlm.nih.gov/pubmed/10748960
https://www.ncbi.nlm.nih.gov/pubmed/10748960
https://www.ncbi.nlm.nih.gov/pubmed/11507733
https://www.ncbi.nlm.nih.gov/pubmed/11507733
https://www.ncbi.nlm.nih.gov/pubmed/11507733
https://www.ncbi.nlm.nih.gov/pubmed/11507733
https://www.ncbi.nlm.nih.gov/pubmed/11507733
https://www.ncbi.nlm.nih.gov/pubmed/11507733
https://www.ncbi.nlm.nih.gov/pubmed/11507733

: International Journal of Humanities Social Science and Management (IJHSSM)
‘ " Volume 3, Issue 2, Mar.-Apr. 2023, pp: 310-316 www.ijhssm.org

[30]. Altug TM, Yaymacib B, Satic L, Sevil C,
Goksemin A, et al. (2009) Influence of
Tribulus terrestris extracton lipid profile and
endothelial ~ structure  in  developing
atherosclerotic lesions in the aorta of rabbits
on a high-cholesteroldiet.
ActaHistochem111: 488-500.

| Impact Factor value 7.52 | 1SO 9001: 2008 Certified Journal Page 316


https://www.ncbi.nlm.nih.gov/pubmed/19269683
https://www.ncbi.nlm.nih.gov/pubmed/19269683
https://www.ncbi.nlm.nih.gov/pubmed/19269683
https://www.ncbi.nlm.nih.gov/pubmed/19269683
https://www.ncbi.nlm.nih.gov/pubmed/19269683
https://www.ncbi.nlm.nih.gov/pubmed/19269683
https://www.ncbi.nlm.nih.gov/pubmed/19269683
https://www.ncbi.nlm.nih.gov/pubmed/19269683
https://www.ncbi.nlm.nih.gov/pubmed/19269683
https://www.ncbi.nlm.nih.gov/pubmed/19269683
https://www.ncbi.nlm.nih.gov/pubmed/19269683
https://www.ncbi.nlm.nih.gov/pubmed/19269683
https://www.ncbi.nlm.nih.gov/pubmed/19269683
https://www.ncbi.nlm.nih.gov/pubmed/19269683

