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Abstract

Introduction: Tribulus terrestris L. (TTL) is an annual plant of the family Zygophyllaceae that
has been used for many diseases including urinary tract diseases. The fruits and roots of TTL
have been used as a folk medicine for thousands of years in Mongolia, China, Iraq, India, Sudan
and Pakistan. Numerous bioactive phytochemicals, such as saponins, flavonoids, alkaloids and
glycosides, have been isolated and identified from TTL that are responsible alone or in combination
for various pharmacological activities. However, to date, the nephroprotective effects of TTL on
cisplatin-induced animal models have not been investigated.

Purpose: The present work aimed to investigate the protective effects of different doses of
Tribulus terrestris L. (TTL) against cisplatin-induced nephrotoxicity in mice.

Materials and methods: The renal injury was modeled by intraperitoneal injection of cisplatin
for 5 consecutive days (5 mg/kg). Nephroprotection of TTL was investigated by oral administration
of different doses of TTL aqueous extract at a daily dose of 20 mg/kg and 40 mg/kg for 14
consecutive days, starting 7 days prior to cisplatin administration.

Results: We demonstrated that pretreatment with different doses of TTL aqueous extract
significantly reduced blood urea nitrogen (BUN) and serum creatinine (Cr) levels and
histophatological changes observed in cisplatin-administrated mice.

Conclusion: These data suggested that TTL might be a potential candidate for neoadjuvant
chemotherapy of cisplatin. The dose of TTL 40 mg/kg was the most effective.
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CypanraaHbl axnblH yHA3cnan: 33n3H MoHron, OnoH HyypbiH xeHgun, [JopHon [oBb,
3aHryy (Tribulus terrestris L.) Hb Xotup 3yyH rapbiH [0Bb, AnTariH eBep [0Bb, AnaluaaHbl
(Zygophyllaceae)-belH  oBort  xamaaparggar [0Bb 33par ra3pyyaaj xampra vynyyrtan mapsnar
A3NXUIAH ONOH OPOHA TapXcaH Har HacT ypraman  63an, anc, cavpbliH anc, ron, bynar, annsiH Oyyu,
Oereeq MaHam opHbl XaHraw, [yHoag Xanx, 3amMblH XeBee, Tapma HOrooHbl Tanbang ypragar.
Monron [aryyp, WX HyypblH xoTrop, [opHog 33n3H 3aHryy Hb OfIOH ©BYHWUIN 3CP3r YANLINToIM
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bereeq MYAY-g 3pT [O33p yeac OeepHui
ypaBcarn, 6eepHuii eBYHOOC LLanTraancaH xaBaH
33Par 6BYHUNT aHaraaxaap Xaparnax npxaa [1].
XUMUINH cydanraaraap 39r3H 3aHryy Hb CTEpona
CanoHwH, rnuMKko3una, dnasaHona, ankanoung
39par OGuonorniH wnAasBXT Goauc aryyngar
©onoxbIr TOrTtooxasa [2-8]. B4, uMcnnaTnHaap
TypwnarblH ambTaH A33p YYCracaH GeepHui
YP3BCNUAH ye [3X 33M3H 3aHryyHol 6eep
Xamraanax YWnanunH cyganraa O4oor XypTan
XUMraaaryn 6anna.

LUncnnatun (Cisplatin) Hb xaBapblH 3cpar
eHOep MA3BX y3yynaar amunH 6angman 6ereen
OJIOH AH3bIH (TONIOW, XY3YY, X6X, OHAreBY, YyLUrn,
TeMCer) XaBApbIH Yea 6preH Xaparnargaar. Xagum
TMUM 60MnoBY, TYYHUA TYHMMWH Xamaapantau
Geep xopayynax ynnaan Hb KITMHUKUAH MPaKTUK
Jaxb X3P3rnaar Hb xs3raapnax GanHa [9-10].

CypanraaHbl axsblH 30punro: TypLnnTbIH
XynraHag uucnnaTuHaap YYyCraracaH GeepHui
YP3BCNUINH ye 33rnaH 3aHryyHbl 6eep xamraanax
ynunanunr cyanax.

CypanraaHbl aXnblH  X3P3rnNaraaxyyH,
apra 3ym: bwua cypanraaHgaa BHXAY-biH
XKsaHcy My>XUAH AHDKOY MX CYpryynunH amMbTHbI
TeB nabopaTopuiiH BMBapaac aB4MpcaH, Tyc 6yp
Hb 21-23 rp xuHTan ICR yyngpuiiH 40 Tonron
uaraaH xynraHa awwurnacaH 6ereeq TypLMATbIH
ambTAaa apyyn Oynar, aMrar 3arsap YYCracaH
Oyloy umMcnnatuHel Gynar, 39naH 3aHryyHbl ycaH
XaHablr 6ara, eHaep TyHraap X3parnacaH Gynar
rAC3H HWMUT 4 Gynart xyBaacaH 6a 6ynar Tyc
oypt 10 Tonmron ambTaH awurnae. Opyyn 6a
uucnnatvHbl GyNrMnH ambTAaz HIPMIN YCbir,
39M13H 3aHryyHoel 6ara (33B), eHgep (330)
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TYHIMIAH BYNrMH ambTAa4 33M3H 3aHryyHbl ycaH
xaHgbir 20 mr/kr 6a 40 mr/kr TyHraap Tyc TycC
TooUOX efepT 1 yaaa, HUAT 14 XOHOr 30HO00pP
yynraB. BeepHUN YpaBCAWAMH 3SMrar 3areapbir
umcnnatuHbl, 336, 6onoH 330 GynrninH amsTaan
TYpWUNTbIH 8 AaXb XOHOrOOC 3XI3H LIUCANATUHbIT
5 wmr/kr TyHraap Toouox, egept 1 yaaa, 5 egep
AapaannaH X3Bfun AoTop Tapux 3amaap YYCraB.
BeepHWin @BYHNIA AMIar XaM, XYHOPSMUAT LlyCHbI
WANQC3HA aryynargax MOYEBMH, KpeaTUHWHbI
TOO XAMX33 6OMOH rMCTOMOPCONOrMnH apraap
TOAOPXOWNOB.

CypanraaHbl aXxnblH Yp AYH:

TypwunteiH 15 pgaxe XoHOrt 6ynar Tyc
OYpWIH amMbTAbIH LyCHbl MWANA3C A3X MOYEBMH
6a KpeaTVHMHbI TOO X3MXK33r TOLOPXOWSCOH
Gereeq  wWNAaCT  aryynargax — MOYEBWHbI
XOMX33 umucnnaTuHbl OyNruiH ambtaag apyyn
OYyNrMiH ambTAbIH Y3YYNANTTON Xapblyynaxag
7.42 paxuH (P<0.001) Homargax GancaH 6Gon
yr Y3yynanT 33M3H 3aHryyHbl YCaH XaHAOHbl
Heneereep uUMUCNNatTWUHblI OyNrMAH  ambTAbIH
y3yynanttan  xapbuyynaxag 33b  OynruiH
ambtgan 1.89 paxuH (P<0.01), 33© 6ynruiH
ambrgag 2.03 gaxuH (P<0.01) Tyc Tyc Garacax
Gannaa. Wnnpgact aryynargax KpeaTUHWHBI
XOMX33 XAHaNTblH OynruiH ambTdag apyyn
OYyNrMiH ambTAbIH Y3YYNANTTON Xapblyynaxag
3.23 paxuH (P<0.01), Hamargax 6GancaH 6Gon
yr Y3yynanT 33M3H 3aHryyHbl YCaH XaHAOHbl
Heneereep  XAHanTblH  OynNrMH  ambTAbIH
y3yynanttan  xapbuyynaxag 33b  OynruiH
ambTaan 1.64 paxuH (P<0.05), 33© 6ynruiH
ambraan 1.96 paxuH (P<0.05) tyc Tyc Gyypu
Gawraa Hb axurnaraas (Fig.1).
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Fig.1 Effect of Tribulus terrestris L. pretreatment on blood urea nitrogen and serum creatinine levels. (A)
Serum blood urea nitrogen (BUN) levels, (B) Serum creatinine (Cr) levels. Each data point represents mean
+ S.E.M. (n = 10), *P < 0.01 or **P < 0.001 vs. control group, # P <0.05 or #P <0.01 vs. cisplatin group.
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'McTomopdonorMinH  3dyparnanbiH -~ OYHro3c
xapaxag 9pyyn OynrunH ambrgblH  GeepHUn
TYYAr3HU3p GONOH CyBraHupblH OYT3L, X3BUMH,
XapviH uucnnaTtuHbl 6ynruiH ameTabiH 6eepHui
OMPbIH CyBraHuUpblH 3anNUTENb 3CYy4 X6ex
TOMOPCOH, XOHAUAA  LUMHIOH

CyBraHLpblIH

XypumTnargcaH, 3apuMM  X3C3IT  Hb  9CUWH
yXKun  axurnargnaa. UucnnatuHbel Oynartan
Xapbuyynaxag 39M9H 3aHryyHbl YycaH XaHA
X9P3rNaceH  OyNrMnH  ambTdag — TYHMUMRAH
XamaapanTtan g33px eepunentyyq 6araccaH Hb
unapnas (Fig.2).
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Fig.2 Tribulus terrestris L (TTL). treatment attenuated the renal histological changes induced by cisplatin
in mice: (a) Control group; (b) Cisplatin group; (c) TTL 20 mg/kg plus cisplatin group; (d) TTL 40 mg/kg
plus cisplatin group. Arrows show damaged tubular cells and intratubular cast formation. H&E staining.

Magnification 2004.

OyrHanTt: bBugHun cypanraaraap  33n9H
3aHryyHblycaHXaHaHbLMcnnaTMHaapyycraracaH
OeepHUIA ypaBcnuiH yen Oeep xamraanax
yAngan y3yynaar Hb TogopxonnoracoH Gereef
Top AyHaaa 40wmr/kr ©Gyoy eHagep TyHraap
X3OpArnacaH Hb WNyy ua3BxmTan Oanraa Hb
axurnargnaa.
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