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Abstract

Introduction: Cyclophosphamide, anti-cancer drugs which are used in.chemotherapy.
Purpose of this study was to investigate the effects of Tribulus terrestris extract on sex
hormones in male rats after treatment with cyclophosphamide:

material and Method: In this experimental study 56 adult male rats weighing 200-220 g and
aged 10-12 week were randomly divided into : control, sham and experimental groups.
Experimental group 1 received 5 mg cyclophosphamide intraperitoneally and Experimental
groups 2 and 3 received 20 and 40 mg Tribulus terrestris extract orally . Experimental groups
4 and 5 received cyclophosphamide and Tribulus terrestris extract . After 8 weeks Sex
hormones concentrations were measured. ANOVA test was used for data analysis .

Results: The results showed that serum concentrations of FSH, LH and testosterone in the
cyclophosphamide group compared with.the control group were decreased significantly. but
the concentration of these hormones in experimental groups 2 and 3 were received Tribulus
terrestris extract compared with the control group were increased. Also the serum
concentrations of these hormones in groups 4 and 5 were received cyclophosphamide and
Tribulus terrestris extract compared with cyclophosphamide group were increased.

Conclusion : Tribulus terrestris extract causes a reduction of cyclophosphamide effects on
cells are producing sex hormone. This effect is probably due to the antioxidant property of
Tribulus Terrestris.

Keywords: cyclophosphamide ,Tribulus terrestris , hormone, rat


www.sid.ir

4y ol ()lsS olSies | (st 4 )l (pldgd (oo odlital (Gla)d (cend ) o Canl Glojw 1S (g9l S pelindglSn (55)1>
Jub sl cplio 4 08753 9)ls ()0 (o0 J (30 (S w9 25 (0 @ O Slule g b Bl > ol 02,8 b
018 g8y 339 Ol 15 g5l gt & Jgane ysbo & o salandglSins [ 1 ]00)5 oo oo 48" 55 5l pllw 5 00 o
oad) Sldglly solile 3 (iVlgsS clatisy )l 4 B 5 col oS caols (il gy S 4 ol
gl s > aSgDNA (claais) b Jlb jé g (Snasls @ oo Ll & 039 (w00 slasign sl 5 (i n sDNA
I s5e58 0oy gl g 3 1985 Jlo ) g)ls cnl [ 2 o5 o Jobo Spo Lules g o 5y (655 IS ¢ Sl 1555 )lae
Seolind oS o SirlS musg o) 0y e 3 T2 5,8 o sl lops gyl )3 (gl 03,28 S5 4y g0l g A5 4B S
peslglio [ 4 1355 (oS (oo )18 )l By 3 & Thgrge 3 (e Wy S abex Sl ool (> I G5 g
Jub (sl cdgplio a5 0nd 328 A5 50 990 (50959550 Sl w3l U CoB Sl 0,5 B 1S 3 deland S
099 bl el LolbundglSaw (go)ls a5 canl o3y s Slllae 5 ] 595 o b udexST g 3ykigedsel jeiund x 395
Gble og sliy cals S (TerrestrisTribulus) Sl [ 6 ] 595 o 35gile sl gigsisgins 9 FSHLH sl
oyl py g (od5o)ler om0 )15 3929 9,395 g0 4 byl B 5 (630 229533 0hag gl g oo Loyl (6065 (oS
Cymme Swl )b oS a5 sad o i Sldlas] 9-8-7 Jailee o9yl edlitul 3y90 9 S5 31 Caand opyiin 3 &5 (655
Sl S sl 5 ol b e b (e o ppnolinge gludl o o ladsl ag S aasgigdic o pigyluse Lo 3 2l
090392 5 g resied Toba Sl cage oS b (il o B awggion s b S 4 olS el [ 10]wsl sl Saligls
T Jewsl adls 5,8 iz oo (I3l 5 (i o SISt ooy painiy o it b 5 jlps Slogd o (LH) sy
(Sl SYMBT g ()9)bbe (2 ljo 3y b dblie JI (i 5 iz e 0l 8l 1 oS Cand Syl 0L 5 1 (S Gl ]
OP9S 2 5 139 el wekals 5 O3] (g ptaogiad obas (RalEN ool Sl )3 3990 (s &S Wl ealy s e 12 )l
B9, ot el Sasls 5 o)lae &S md o it 45,5 plogl Sl lllla] 13 ] 368 Lo laye > smein bl Ltalidl ey
oAiS (6Kt 9 Sloy Bl S Sl G LA Jeasl s osle (sla g 53 dralindglSan (9)> L Lo Sl oy 35559553
i g ) SWb B olas 16wl Gl wnd ) delindglSn (59)ls Bpas jl an iz gl (igepm S B

peled () g (o> sla 9090
1 (g, 0150

S 8 se IS Sl LIS o g0 53 (V) Lyl 4 55 ) 5 5 33l oty allan Sy inge o
=12 g £,5 220-200 Lawgie 39 b sl 315 b 5 olyomo g pw 56 Guins opl 3 islej] 3y90 bl conl o
bl Ol b )3 18 ldgy cels 12 5 (S, celo 12 0)g0 (b by islejl 595 56 e plod 3. 39y aan 10

olalojl 0)93 Jsb > Syl a3 (hee (ogaste (SHE Oygo 4 4l 5 e S Ay O bl Jgb plas > cllse
D9 3l,8 sle 4> 22424

M 5 9 1c2;3;4 dLm c_s")'>°‘ 291 i J)M.{ ‘_gl.b 09/5 ;»JL‘) 2 u.sl; 7 05; 8 LY L@)Laa 0)9,\0 LY) u.:l)Dha Lthb L)“’?‘
W)

53,5 e o0zl 35kl (g3 5 U 51 S 09,5

558 o 8l (Blho 555 gy S+ sk T i) oo T o ST oo 1l i 402 9 1 snls o5


www.sid.ir

W3S (g0 > (Blao (1900 Sygo @ o 0is 5 94 2 ) e 5 dslandslSi (go)l allis) 1 (0 09,8
W35S (o 8L (Shsd Spgo d o 0js PSS 2 055 e A0 5 20 Sl ojlas o 4 alig; 352 025 055

@ Blao G920 Coge 4 O Ojs p)S kS 2 ) e Saelandglliw (59)l> L) Sl am el S il 554 (228 055
038 o 8Ly (Sliss Spge a5 g PSS 1 25 ke 0 9 20 Sl olas iy

il U39y b g 0,5 1> ()53 s 8 plonil uditens yobo &y B 1 (605 (95 5 W00 hep (2 1 L L g0 gy 5B S ) sy
3y W 0ol (g 35 (6565 o3Il (95 9 (((J5SIs8 Sy 190)92)FSHy ()5 muar Soe)LHsle g0y90 clile e
5 0575 390 S ol s JANOVA) S, (uilyly 5UT (glel s 5SPSS 158l o3 51 oolital b 5 13,5 el

1A, 3 )b ine pawP< 0/05. cd 5 5 oo

=W

Slo ey oy ke Lojlads Joo 4 drgi e sl 00 03,51 35251 (glo oges ol ojlaid Jguz ) aalllas oyl (slo iy
cble (P<0/05) conl 4l (gyboline (inlS JyiiS 09,8 b dunlie d (MoliwdglSin)] 55 09,5 13 g yiwgins 9 FSH LH
(P<0/05) casl sl (5 oline sl 331 558 05,5 b dualie 3 (405 20 Sl )€) 352 oy sl 09,5 LH fpp0ym (onpes
095 L duglie 13 40 Sl )5 + aolandslSin § 20 Swls )b + solbndslSon gla 09,5 )3 (ge)90 (il (o L (ioren
20 Kl )5 + aoalindglSa o 05,8 LH (oyom ooy cilé ol yy 03l canifolins ials cpl 25 aiily ials s
090098 (so e S a1 dne (R33N ol oS Al T3] eliadglian 09,5 L aualie )3 40 Sl )l 4 spelindglSin
sl Joline 3 (275 09,5 1> (I3l ol & 4Bl Sl J S 09)5Th aliis 133 92 (25 09,5 15 g gius 9 FSH slo
Swls )b + solindglfon 5 20 Sl yls + dralindglSm sleng,S 3 sy & FSH gap0n oy clale ( P<0/05)
095 > Ligyesind (ypoygn sy Ll opizmen. Cand s reS cul il JRIE1 GialS S 095 4 cuwsdO
+ Lolindglw 09,5 5 9 (P<0/05) cunl wil Jblino g8l xS 09)5 b awslie p 20 Sl )b + soliwdglSow
09,5 1 griwsind sFSH (clo (yg0y9m oy @lale. Cig oline [l cal o a8l I3l 558 095 4y s A0S
13 45 il ol 48 el ol 1galin gl 098y s A0Sl 5 + dyolindglSs § 20 (Sl + tyolinibglS gl

(P<0/05) el sling 40 Saslss 5t dpslibolSiams 0,5


www.sid.ir

PSS ol g Sy

Wbl dpelindolSiw 9,3 b glopd Sl g 5 2o hge 3 iz Sl (90092 9y p S B ojlas ST pwyn 4 adlae ()
09,5 1 (ogoygm dw ol Cale lje adllas ol PFSH g LH g togis slo (90y0m clale (65 o)l | Jol> mlis 4 4255 L
Sldllas 2yl Jlgd wa [ 16-15-6 J i plo ol b a5 cul @l jgalS 58 09,5 b duslie ;5 soliudglSun oaiS il
ol il sl Jobo ) e (sor 3l st g sorl sl o] (3l awegilinnST (ol Sl L oS ol Lt o Seny CaO
a3 o e G20l ] @ 4y 9535500yl 13 55 M) Car (g 5e Jolo g 39 (oo g uogiund @by g s pRalS el g 0l o0
3 g s 28l g ot yobo & Sl oo SalandglSin wilo Slop card Gyl o SIS 17 T395 (oo ortitn) slo p oo
2 sokee G 45T (g aogind (gl ogeygn] 1 813d Jlasl il slo Jsho e sl (o slo Jsho poalil (S ol 3050
Slodshe <055 g (ouix ladsbe Ghy LI 2edie @by ol Gladobe bug S o0 Wl ppl sy ohe ey JolSS
G pan Cleto glanST sl [ 1 9] 0l o (1ol (g yuogid gl g 3 (liee g 0ad (B9 5Tl (i (sl Jgboe Jgi
ol e o Casl 00y (L5 Slalllao 20 oo o inlir sladlo bawgs 559a9 sl 5 (Jobo Slaailp halS el apolandglSon
el SS9 B9l 5> Py wil aily (gdie I3l oo il <8l 5 Shos Wl o 3555o el (35 JiSe 2 0gMe (49 ymgins
21 ]l awsls ol yon 4

olls ST aile Jlb (sl culsibio 56 j) (6 Wl o delind gl Bpmo CBLFSHTLH clo (190050 oy cale als
s g RNA JgUs0 52 586 5 o s g DNA Jsg0 1 156 b gyl ol a8l 1 ) ssliadslSins (69 muadiilio 51 Juol>
9 byl ol 5595 — S5l S5l lo )l slo LS 4 a2 b g9i90 (&5 le dbml ) (3L (Sl L3l Sl (o b (g
Jslo a4 ags L FSH | LH (cla (50590 maw o [ 24-23-22 Jews) an g b6 atdiS d 48,5 O oo Sldlbs pisen
Al oo ol casl g )ls (L Sl ol ol

225 e A0 Sulh )l ojlas o g g tgind e ptilojl S Jobo 3 45 umd (o (L3 )lage 5 1 Jsia o s
26-25 Jusl Lo Suli)ls by o Ll opl Sl ooieie ldlhs o5 Bl Lull 53,8 e cdby |y pySelS
ol 4 w3 il g cpgginnd lime g8 oo o5 okis 1 el hge > Sl 45 13l i Kan 5 Kalamegam|
Conl pawgdgig g ol o yiene a5 Jgodl il (oladsjoSlS il cle 4 Swls, 15 olS[ 27 ]y pols subiss 5l Jols s b e
1y Jsealstel 51 159,81 395 e calanly Sy lsie 40 Gl (S0 oS 5 ) ) b slo sl sl 39 0 (g oot Gl o
Figlo sl Gl ol 395 g 4 sopsesge nl & 20,5 0 gyiesid (9oyen ShIBl cel il g [ 28 ] a8 Jipes
P9 s

3659ym3 w9 il (S gym <l —17 il cdld gl p Oy sladwl [ 29 | el glsl e Oy slasl gl 55 Swls s
2130 ] nbie SRIBh g gt (90090 cnlply Sl 85 gt (iseysn 5 3 w3l cal & ol ey Sl
4 03981 15 o ] Gl 5l 4 a2 g5 b S o Yoo ) Bleg)l T Clled sl LS 5l & 0,8 )15 S0 gladllles
< casl ooy ol Slalllas [ 31 ] 055 (o 016 5 (g rtegind) (39r8 i SRIB o of Clled ool 3550 059l
N3l g taogind s g g Jlolias (Gl el p)SolS 2 5 e 50 595 50 Sl )l wdlgls o ol Sl placiond ISU] o las
[32 ] 59 00 b y30,7 Liulisl a4 oo Yleis] a5 ol (039,81 clled (l)ls o)lac pl Crioman g 0 0y,

o 40 590 b sLH (g0y0m oy clale (naljil el p)S5lS 51 235 e 40 5 20 5o LSS )5 o8 0l ot 3o () o @l
oS ol LS ojlas euiS il gl ige 0 FSH gepe e clale (il col pSils » pS
wblg ojlas ol 48 Wages plu asly &y g 565 Sl gy » &S s > (2008)Ganesan,Gauthaman..,s,s
e s s a4 Sl )b olS[33 ] ail o pwgdgign oS 5 g Dy cde 4 a8 sl 1) wds sla 9eyem 5l Sy il
2B gy cnl il g Cosl g piwgins Wi sl ohag Se i (xS (geyene9 e g 028 I (SeSY (geyen il Cl bapysgle
IS dbwgd [34 ] 035 (o (mir oo ORI Lo 3Shes g oyl g GBI a5l e 3 Shas S50 4
oo 0ol 45 @5 im0 b Wiy 5lS M5 ol QRIS Gl 5| Figlesel 5 S e 1 48 sl Sl Slagsigls


www.sid.ir

chale Gl cde Yiasl [ 35 ] 590 pymsl CunS 5 CusS loline 390 sl ole (pl 3l o (g il gmyen S e
A8l ojlas )3 39290 Fhe dlge 3929 5 (w9 59US (19090

S Gogo 4 [ 36 ] o)l iz gl 5l 5 5 oloj SFSH , LH oy joolie 515 5555l el Lo g 56T &8 0l adly > e
S ol kg [ 37 T, )3 (g ogins medts 560 cov T doyo glo slojsl 9 Sho o5 Sk abye slo Copmgiloyl 32l
sl Sl B ojlas 15 o o jlailen (]l (36) Adl IS 80 ol 55y g2 edts pé sk Sl LFSH LH s
Ol oalple [ 35 o)l sidsen ol basgs Wi 59lS wgi olie Gl Gk ) Sigleel S pme Sl &S casl Jpilig)d
ilion Barugg ool g5 Gl Sy a1 1 nl 5 2lion SUS dgem joee o)l il s & Ve FSH sl

b g ol 4Bl ials S 09,5 4 cons 20 Sl )5 + suolindglSaw 09,5 15 (g yiwgind 45 and o L5 odel Cuwds (sla assly
by cde 51 (SO [ 38 ] g o s 5 (8l )55 5 (olombgn Slus cael dolbwdglow 155,57 Ly 4 atslS Gllas 4 dv o5
09,5 41 Copns A0 Sls )b + 30landglns 09,5 15 Lolddly o dpolaundglns bausgs ddy (Bl 56 g piaoginnd (9050 ol S0
3 g pgiod o 1z Al gn ey Bl Cundy 29 550l lolnn 45 020,5 0anlite (g tgind I )3 (6 fBline il BlaselinsdglSn
095 » & amde GLFSHsern 4 boyye i pob (imgsy o orizmen] 39 29300 mdy ddn Gl sl
oylas cuto g Sl T Gl gl oamd s a5 asl selbwdglSiw 09,5 4 Coms (gybdline il 40T Kbl 5 + aolindolSin
P21 Jogs 0 55 o Joo g (o 338 3 Shae ialS el duolindgls a8 o aduie by )y p il e Swls B
el Dl o dpsliudglSon & 835l 1 plosl oo Ghge (Siess (sl JgSs 1 srelindslSis 55l b (g5) g &S Sliios
s (p e D98 Bledt gilis w3 )Slee )3 JHS] cge 3 Bib I g 01 laess 1> SSgngl ladshe il
2l obol 2] 41240 o mius o1l clled il cely I o 15 g3sh 48l gy 565l Lot (eloplisl ;5 ligus]
63 ool haw g ol eliwdglSiw Bras 50 jbgensd dST pow o JYBE cld e (2009) )Sen 5 SADIK adllas
5 B omlig (mles 3l Gl 0l o i (ogroliansTn goamlinnsT Gostol il sla S0, g il o il (nal33l asdl
ool Gl 3 B iy 1 se (alS o) o gloie 4l s g a8 byl 2)e st T lsie 4 1y s
9l ] oyl SIS pslaite sy Sloy> sord Jsbo 53 o geST 8T sl sl 42 ] 3905 (B yno dpelindslSns 1 (126 g5l
43 sy (o i 4 50900 o Sl (235 oo g SpelandglSin 32958 5] 5L

S elyoni Sy (sla Jobo slon ce wolindolSum dile (Slo)> (cond CLuS 5 Bpuan 4535 (615 domb (i Ol (o0 i
sFSH |, LH 50500 ials el 59, 56 o 4 dalandglSun 5l odlizl axllae cpl p3 4555 w1 ils (o)lge (6o 395 Sloy
ol Sls s luS 5 a8 15 el g3 ol lasen Chyma. 1 (y3my9 dus o) il 33l el (Kol )5 o las guciunl 04 g yiasgind
)5 FSH g gm0 slo sapsn (il cago ok ol jl 5 00 el gl 5l Jols clo Clulio (1alS cago it

Wolg oMl 13T olKiils (19S5 g Jol o) sy ny 4058 B Sy wdyl wlid )5 Asl L sle p oS ol @l
D)5 o S8 Jb coles Can pra (Sbi pale oSl Libod e Coglre | dlawg pdy Cuol onds &) o as

Refernces:


www.sid.ir

1- Aguilar—Mahecha A, Hales BF,Robaire B. Chronic cyclophosphamide treatment alters the
expression of stress response genes in rat male germ cells. BiolReprod. 2002( 66): 1024-
1032.

2- Hengstler JG, Fuchs J, Tanner B, OeschBartlomowicz B, Holz C ,Oesch F. Analysis of DNA
single strand breaks in human venous blood: a technique which does require isolation of
white blood cells. Environ Mutagen. 1997; 29(1):58 — 62.

3- Brock N.Oxazaphosphorinecytostatics: past-present-future. Seventh Cain Memorial Award
lecture. Cancer Res. 1989 (49):1-7.

4-Howell S, and Shalet S. Gonadal damage from chemotherapy and radiotherapy .
EndocrinolMetabClin North Am. 1998 (27): 927-943 .

5- Ludeman SM. The chemistry of the metabolites of cyclophosphamid.Curr Pharm Des. 1999
(5) : 627-643

6 — Johari H. Mahmoudinejad F, Amjad G. Evaluate the effect of ginger extract on the axis
hypothalamus - pituitary - gonadal axis in-adult female rats (Rat) treated with
cyclophosphamide. 1390; 6 (20): 62-70. [Article in Persian]

7- HosseinzadehH et al. Protective effect of aqueous saffron extract (Crocus sativus L.) and
crocin, its active constituent, on renal ischemia-reperfusioninduced oxidative damage in
ratsJ Pharm PharmaceutSci (www.cspscanada.org) 2005; 8(3):387-393.

8- J.Conrad et al. A novel furostanolsaponin from TribulusterrestrisofBulgarianorigin,
Fitoterapia.2004 (75):117-122.

9 - ZargariA. Medicinal Plants, Tehran University Press, 3 volumes, Tehran1345— 1352.

10- Yan W, Ohtani K, Kasai R, et al . Steradialsaponins from fruits of Tribulusterrestris .
Phytochem.1996 ; 42(5): 1417-22.

11-Koumanov F, Bozadjieva E, Andreeva M, et al .1982. Clinical trial of Tribestan . Exp
Med.1982(4):211-5.

12-Tomova M, Tribestan . Pharmacy 1987 ;37 (6):40-2.

13-CHEMEXCIL .Tribulusterrestris L. (N.O.Zygophyllaceae). Selected medicinal plants of
India. A monograph ofidenthty , safety and clinical usage. Bombay: Tata press.
1992:323-6.


www.sid.ir

14-Rezai A, RozbhM, GoraninejadS.Studythe protectiveeffectsof aqueous extract-
AlcoholTribulusterrestrisand  vitaminC  oncyclophosphamide-induced  changes in
theratovary. Journalof physiology and pharmacology.1392; 17 (2): 194-203. [Article in
Persian]

15-Mirfardi M, JohariH,MokhtariM.Effect ofgarlicextractontesticularweightand
spermatogenesisinadult maleratsand cyclophosphamidechemotherapy. FasaUniversity of
Medical Sciences. 1390;1(3): 67-73. [Article in Persian]

16- HosseiniA, Zare S, Ghadripakdel F. AssessmentJynsynkplantantioxidantand vitamin Eon
fertilityin maleratsfollowing treatmentwithcyclophosphamidelong term.Journal of Reproduction:
1389; 1(4): 227-237. [Article in Persian]

17- Cao L, Leers-Sucheta S, Azhar S. Aging alters the functional expression of enzymatic and non-en-
zymatic anti-oxidant defense systems in testicular rat Leydig cells . J Steroid BiochemMol Biol.
2004;88(1):61-7.

18- Howell SJ, Redford JA, Ryder WDJ, and Shalet-SM. Testicular function after cytotoxic
chemotherapy: Evidence of leyding cell insufficiency. J ClinOncol. 1999 (17): 1493-1498.

19-HosseiniA, AhmadiA,GhadripakdelF. Effects oflong-term useof low
dosecyclophosphamideontesticular tissuein rats. Journalof physiology and pharmacology: 1390;
15 (3):351-360. [Article in Persian]

20- Lindil, Haolin C, Michael A, Trash MD, Show M, Anway D, Barry Zirkin R. Aging and the Brown
Norway Rat Leydig cell Antioxidant Defense System . J Andro .2005 (22): 32-37 .

21- RobaireB ,Hermol. Efferent ducts, epididymis, and vas deferens: stracture, functions and their
regulation. In: Knobil E, Neill JD, editors. The physiologyof reproduction. New York: Raven
Press; 1988. P. 999-1080 .

22- Katzung-Bertram J, Niyayesh M, ModaresMusavi F, Fathallahi A(Translators). Basic Medical
Pharmacology. Tehran: Arjomand ,1378:372-378.

23- Shahraz S, Ghaziyani T. Iranpharma. Tayeb Edition.1383.(Persian)

24-Ajith  TA, Nivitha V, Usha S. Zingiberofficinale Roscoe alone in combination witha alpha-
tocopherol protect the Kidney against cisplation-induced acute renal failure .Jun 2007 ;45(6)
:921-7.

25-.Morakinyo A. et al. Effects of ZingiberOfficinale on Reproductive Functions in the Male Rat,
African Journal of Biomedical Research, VVol. 2008 (11): 329 — 334.


www.sid.ir

26— Kafashelahi R, Mousavi G, Hejazi S. Effects of Tribulusterrestris extract on rat testicular
histology and size. Veterinary Journal Islamic Azad University of Tabriz.1390; 5 (1) 17: 1049-
1043. [Avrticle in Persian]

27- Kalamegam et al. The hormonal effects of Tribulusterrestris and its role in the management of
male erectile dysfunction — an evaluation using primates, rabbit and rat.Phytomedicine, Volume
15, Issues 1-2,25 January 2008,Pages 44-54.

28- Ebisch IM, Thomas CM, Peters WH, et al. The importance of folate, zinc and antioxidants in the
pathogenesis and subfertility. J Hum RepordUpdate.2007 ;13(2):163-74.

29- Adaikan PG, Gauthaman K, Prasad RNV, Ng, S C .Proerectilepharmacolgical effects of
tribulusterrestris extract on the rabbit corpus cavernosum . Annals of the Academy of Medicine
Singapore . 2000 (29):22-26 .

30- Chung B H, Mitchell SH, Zzhang J S, Young C Y. Effect of decosahexaenoic acid and
eicosapentaenoic acid on androgen mediated cell growth and gene expression in LNCap prostate
cancer cells . Corcinogenesis. 2001;22 (8) : 1201-1206-.

31- Clinton S K, Mullory AL, Li SP, Mangian HJ, Visek WJ. Dietary fat and protein intake differs in
modulation of prostate tumor growth, prolaction secretion and metabolism and prostate gland
prolactin binding capacity in rats .J Natr. 1997; 127 (2) : 225-370.

32- EL — Tantawy WH, Temraz AQ, EL Gind. Free serum testosterone level in male Rates treated with
Tribulusalatus extracts. IntBraz J Urol. 2007; 33 (4): 554 -9 .

33- Gauthaman K, Adiakan A, Ganean P. Thehermonal effects of Tribulusterrestris and its role in the
management of male erectile dysfunction — on eraluation using Primates, rabbit and rat.
Phytomedicine . 2008; 15(1-2): 44-54.

34- Xu YJ, Xie SX, Zhao HF, Han D, Xu TH, Xu DM. Studies on the chemical constituents from
tribulusterrestris. Yao XueBao. 2001; 36 (10): 750-753 .

35- BrownAG,Vukovich MD, Martini ER, etal. Endocrine and lipid responses to chronic andertenediol
— herbal supplementation in 30 to 58 year old men . J Am CollNatr. 2002; 20 (5) : 520- 8.

36- Steinberger E. Hormonal regulation of spermatogenesis . Plenum press . New York: 1975: 337-352.

37- Chowdhury A. Dependence of testicular germ cells on hormones: a quantitative study in

hypophysectomized testosterone treated rats . J Endocrinol. 1970 ( 82):331-340 .

10


www.sid.ir

38- Reichman BS, Green K.B. Breast cancerin young women: effect of chemotherapyon ovarian
function, fertility, and birthDefects. 1994 (16): 125-129.

39- John Radcliffe. Cryptorchidism: a prospective study of 7500 consecutive male births, 1984-8.
Hospital Cryptorchidism Study Group. Arch Dis Child. 1992(67):892-899.

40- DeLeve LD. Cellular target of cyclophosphamide toxicity in the murine liver: Role of glutathione
and site of metabolic activation. Hepatology. 2003( 24): 830- 837.

41- Lopez SG, Luderer U. Effects of cyclophosphamide and buthioninesulfoximine on ovarian
glutathione and apoptosis. Free RadicalBiol Med. 1: 2004; 36 (11): 1366-77.

42-Sabik LMF, Abd EI-Rahman SS. Alpha-Tocopherol and ginger are protctive on cyclophosphamide-
mduced gonadal toxicity in adult male Albino rate. Basic Applied Pathology (BAAP) J2(2009)9-
21.

43-DasUB,Mallick M, Debnath JM, GhoshD.Protective effect of ascorbic acid on cyclophosphamide
induced testicular gametogenic and androgenic disorders in--male rats .Asian J Androl.
2002;4(3):201- 7 .

11


www.sid.ir

e hge iz gla g5 3 (g yegind g FSHLH 50,00 (oladly clile (1S3ke 1 1 5>

Sers 4ops 3% 2009 1o 2.0Ls Laals Js L
ab  0/05+£0/009ab0 /25+0/13c  0/23+0/12c 0 /03+0/005 a 0/06+0/004b  0/07+0/007b  0/07+0/007b | LH y9e,92
0/05+0/006
0/22+0/08b 0/13+0/009ab  0/48+0/05d 0/25+0/09b 0/10+0/006a 0/18+0/071b /190,072 b 0/20+0/07b | FSH 50,52
0 /54+0/11a  3/54+1/41d 2/48+0/56bc  0/22+0/08a 1/82+0/63b 1/90+0/64b  2/00+0/64b 590,98
11240310 | (ygpmgins

S5 o b (gl gme MBI PK0/05 s j> iz Sy By S sy JBlas oS oo Sileost

c
04 - C
0.35 -
03 -
0.25 -
T 0.2 -
015 1 b
b b ab
0.1 - a
0.05 -
. B e | H B N
N N 7 7 x x
b? k4 k4 R N N ; ;
A A A A O 4

J)~5 Ds)fbwl.o.o )J;O.LDMUJ)DJ dLm09)§ » IU/L o> LH O9e)9R UJLQA»MJ;JGLCO»&LA (1))‘)9@4

12



www.sid.ir

0.6 C
0.5 b
b
0.4
5 03 - i b b

02 - a ab
‘118 :

. N'g N :

SO G . ;ﬁj | 7 | S

JS 09,5 b dnlie > ilisee 025 (slaog)S UM Lcuns  FSH jga00m alowdly clalé (Sibie (2) g

6 -
5 - d
4 -
' bc
]{ ;| be bc bc
;; 2 j i i ' bc
a
g "" B
. | |  mim | .
3’? 7 N ; N N x x
A R G ¢

S5 05,5 by gl 3 Glisen (25 SlnogS 3 IUL sy 555005505 0y50 (lowsdly CLIE (3 (3) Joges

13 WWW.SID.ir


www.sid.ir

