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Fig 1) Mean + SD and changes of MDA, AOA and testosterone levels in serum. *7=+: Different symbols represent significant differ-
ences within study groups (P<0.05). The MDA data are multiplied by 10.

55 355 s gme (glel Bl 5l a8 uils il J S
deglin > 03 8 3 e U3 gl o il
s 0L s il Sle U J S 655 L
Cls gles S 3 e st (P<e/en))
b aeslie 53 oS il ojlas b Olejon s oS

() Jlas0) Wsls LA Sls pme e ul3El 0 S

Volased 3 88 sbOles —p e O s L5
03,5 3 p s O3 e e el (3 s 5 o 0alla
ol S s S edalie o 8 e Yoo Ll ojlas
3 P<e)) o glaey S L alis s> Sl
P=r/ont) oS ke Vel olas + o
05 39 fiw g dﬁjwda.wcw Sls Ol s pme
05,8 b amlis 3 o S o Ve il ejlae o5 S

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-905-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-02 ]

VAP il 5 oty /F 0 )led /gy JL 5 b /0TA

Sl gmms b pliS Ll ojlas & S Ol e 1
SoS 5 5 oo D adl 5 G ST 5T s 5
Al Sl 1y Sliwy o (BL Sl (555 e
adlas 3 oy S| BT c b bl s
eS8 Sosbay A3l el nl ol S 5 Sl
55 b Ll oslas glaes S 55 p o MDA Ll
A ol oS Ad ks o S e Ve Lp S e T
Slagme o 0diS ab,s gbes 3L aulis s
olas o S 53 Sl T Cdled op xin Loy
ol baslie j3 a8 Al ol (’J§dl‘:‘ Yoo alg>

Syl pme asdllas slaey S
e Sl e 5a (55l C.xf«'\;éwl ol Olo
S50 0L3 05 ol s Sl e 03 5 Sl
e Oy GhlBON) 5,8 o 13 eslind
5 eS| ST Sl 5 s Sals olS b cou
X ) il ek 1S Calie Sldllas js JSdse
oS il slaes S bl addllas 43 (V8 510
oo O gt o (58, Vb o s il oslas
el Ll 5 ol 5 e gl 3 LS
53 Opfm gl S pme JalS e gileS]
b e S dpS oS L anle
el 48 s 5ed Ol 0Les 5 (Dorostghoal)
S 53 Oy fmgd Al o ge pilienS]
EE L seen (1) 25,5 0w b ol gy
S ol e il S adles
Oyosn Sl Jso glaoki ;S bl Sy
Sl OF JlSG 5 dsy oS (b ol O3 w5203
S Ol o 10 L(T) 3L o O e st Sl s
D5 b g oS laaeilSe Sl S Yoz

2 S o bl Cod WSS Sl p il

oolas 3l esliil 5550 55 Gaiosd sl ol axllas
U S 51 (6,5 5l 5 bl 55 S Ll
Obw (a.x;f Wl 3L o Oliwy p sde O
SGosb a4 sl sa ame os)ls OLLS
ools B sl s (S (g5 (e 0,8 00
5 el Al (s (els (SIB ad €
48 5ls 0L sl aallls b5 .(1) 5 F) el B12
5 Sl i Olge o kS il ojlas b o
Al SRl oS8 Sy sladhe s
o sn i gy 3L 53 ad gl sl 5 gLl 5
Sladsls ids S8l s a2l So) 5 ol
3m 5 48 Sl ol (318 g e Sliuy IS
sladsly idg il oy Soyet e il
e e 5 LS 5l (S0 oS sy 5
Sl () dal e ede Sl 5 sy s (gl
S0 2 SLolL S gl pple & Csl el
ey 8L 53 e gaslS L0 e Al SIS
Ost (VYY) e QL:MJﬁ N slanI
3 seipeed ( BL ol Ll S glasllas
she G5 Cou 1 Sles s edd (e steen
5 (e 3lge 5 Lol s gl o3 5 eS| ST
Sl e S s Lo gases ols OLS
OLen 5 (Bal) gL .ol 355 kS L3yl Ko
o B oLl ok Syl e S LS s S 318
O s 3pmes 1 aibws C slys o
VU1 Ol o 53 Sl O o s Ml ot Wl g5 o
E olus oS codl o 1S men (V) 50
ke DA NS e a8 5 C el s p sl
Al axdils Olspe 5o Slivs  ode Ol Slgs o

S g5l Jed 5l s OS5 5l i paS (V)

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-905-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-02 ]

O’f‘\/;»l:..«‘,ﬁj; Uﬂwjfﬁuly,;‘u

Q‘;KM;J?}}A

o Slea Ll ad s cpl 5 3L falS
Sl Sy ol Lo dibe ekl a Koo
33 Grs oy &Sl OF 5l Sl abscsl
Sliwg, C3b Gl Cud 4 wdl g aia 0 Ol
Lol S S U s s A |y S
5 63l edd Sl ek OAd Jleb 8
53 sk gl SRalS o wzils bl (OiSen
Jli i b 5 oS Clla s 0L oS8 Sl
OLes 5 (Alvarez) 5,101 (Y) ol sde O
(o o o8 S 519) g 50adlS &S 5 S 3158
iy gbde s 5T e e
b an 45335 0 plmo Fipe (oS Sty
S s Jsbe sl (08) sl o ol anlllas ls
e i 5 sladsly Lid ol 5l ol el
3K s Sl plil wles 5 Sl
e 53 el ol Sl L3l e sl
S RS SLIL o se e S LIS OS5 e
o ld 28 05 S L aglis )3 0td b b pts
Shedllan 3 il asdlas 3 sl b sad o
YUV EPVGER VST U,:,«:S S Sl sds 518
ek GRS g Salal O s Sy 5
SR U S RS P UG |V Lgl.aad}iwcw)\):l.bj
Sl gladshe 0ad Jb e 5 BT s
ol 53 (oS3 Dl (o gladly (S
S S pmen () 3550 JES 055 L
l{r.:izmwwgmjﬁc.xbo;;;r?o-éwl
ode Cllad JLalS Las g b 4 eyl sde Clles
10 L(Y) 558 0 axalS 55 QTQJJJWJ\ Sliws
w#djj}dj)cﬁwﬁ&ﬁ@fd\jjy
ode lled oals J.))A.! ol adlas o Sl

@‘fﬁw\obﬁbb}ﬂa.&«@l{&ﬁ)w}

o 003 o i el 8l ol 00 bl alllns
Sl bl Ll Gaoosa ol 05,5 ea s
Oy gid HLS 53 Sl oY miy el

K g, Se3lul 5o LH s FSH slad sy 50
GRIR s 53 SIS Gl laeas Jsb s
slse bagarlge 5o als ) Sl (S oS 0Ll (5, 5,L0
asly el AL aslsy Jad 5 eove Cons ) o
P 05 8 S 5 aS s e LS Sladllas L
4 o (glad > OO 530 4 s e 53 o e
s ey SOV 5T 5550 Bb 5 6Ll
Syt Ja 55 s b Ol e Jls s Shas
s b s (0 el 5 555k sl 5 Shas L) 5o
sz — s Wsen e HE L i b
oty Jm ol b ) el ol asls OLES way
SAE Sy g A Q\J:;“L" S50 3 glasilles
ol el 4685 ool 5 S s it
ol ke Jfb 5SS s s Dlallas
ol s sl o3y 30 pl sy e
S 3l 0L g S Sl s Sl ool S ol
e s O e 3 e S e Yo b agrlse
03 Sl ode s OO 5 e D)y
S el edd il s sie ey S le b anylis
5 oSS Dy el O35 e b a0 g lpe
sl G s Sose e 03 JsSis b
ol adllan 3 OA 5 F) Wl e Jlsine 2alS
sl S3L Rl (ol S sladly oS5 el
OV PR HEREL NOEC BV LCRS SR TP
L;J-?akf.l) 35 Cmayls Lo el ol s
S ST L Bae mplads mhe Oselers S
tl.é.’.)l 9 Ly Ol LAS edgs OIS laad,

RCCIFRT U S o -0 JUNCI PP PV AW

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-905-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-02 ]

VW8t 5yt /5 0l / gy

s b /00

YY) ol eslizad OF oS g 5l s gl s
Sl sl S cd s S s b sl (Y
— Vg pamme Slad 5 S5aA) e s 5
Sl 0 ol 5 (@SS o) ady — 5 s
oy s el o banlie o 5 A sl
ale 53 oS5 O men I (6 Sl
5 oasets B gLl 4 Sy glaod b
o) alo balie 53 St o il e 5Ll
o 33 S5 s S sl g e 6L
o e 3l 5 ol axdlas 53 1A (Y) 5,108 s
Lils pla)l Gl Sy old oSl

23 e 2 220 3 (AU ST e

S S xS
slee B sl 8 SIS Ul s g semes
Sl J5s 52 5 5o b 5l p S Jea Ye Olsm o b
Sl 53 Il 5 gltenST e el Tl 5 sl s,
osba y e (Jlia 53335 gr (2SSl AL
e S 5 e 50 4 el D) st IS il
bozulg o led Hlge |y Sl sy S3L (55 »
Gyn S o S5 L5 ol adlas & g
S50 2 55ASt o ial Sl 53 pdS Wl S
el gl pe ol sla b ge Dy il e

S8 g el
w OLg oKl ash Cosles o) 3l dlews pls

338 o ol Rl 3 20 4l e Glacoles Js

é\:.aahbs
Oy OBty bawg sile o)l $8 o

Lol s S

A3l e 55 e 53 Slallas L

bl o)y sy Bt pn A e 55 0
5 Lo gase S Sl i ol e
OMenS1 3T/ OS5 2 VL 033 o2 1 gpe3lS
2 o A1 ST L s (7Y 5 ) sl
Ol chale ls pme (il sdias QLIS 5l anllas
Sl s gme 2aS 5 (MDA) wswiss
058 L awlis )3 oy 05 3 (AOA) s
e 4 ol 0 1Sl (pl b e 50 J 1S
My oS S cul glsl K S
adss Oloy Olea L3 5 3L Olpe a4 ST Sladsl,
e U5 5 ) 4 el OS] ST
Slaes S 4w () A8 i | S5
Sl 55 s GBS b fotd e
4 e &S 358 0 AL GPX 5 SOD wil olas]
R0 33 8 o Ot 5T o 3Tl j2als
S ol ilSe 8 55 4ST Ol 0 Sl s
S 3 5 aeS) el Bl 8 sl s e
Sl ol o158 0T Claze a5 8L ]
eSSl Sl 4 il el S
ke ol Cdled o5l 6l er S s Sla ol
St s & @Dl Aoys alS &S (5)5b 4 s
adllas b (V) ARl e ode Cllad il edasols
TRPUE N WP RUSJIS CJCI I g (P
Ll 5l o5k 4 il Sl Ol el
o> (Sil3 e 58 05 S L anmslie s 1Al (s Lol
Oes 5 (5ol o anlllas Db 5 B b g 5 42
() Lk e

Glrladde 0 2 3l (Sl e g Dl 5 0
Sl 31 (b 3 ol Ll Sty 0te s )

U':-}A Qt’mjﬂ: ode S 2 o Ll tbu\ Sladlzs 9

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/article-1-905-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-02 ]

00V / Sl ..,ﬂgw”xfmf,;‘u

Q‘;KMJJ?}}A

References:

1.Eurell JAC, Frappier BL, Dellmann HD.
Dellmann's textbook of veterinary histology.
Ames, lowa: Blackwell:, 2006, 249-51.

2.Moradi HR, Erfani Majd N, Esmaeilzadeh S, et
al. The histological and histometrical effects of
Urtica dioica extract on rat's prostate hyper-
plasia. VRF 2015; 6(1), 23-9.

3.Dorostghoal M, Seyyednejad S, Jabari A. Pro-
tective effects of Fumaria parviflora L. on
lead-induced testicular toxicity in male rats.
Andrologia 2014; 46(4): 437-46.

4.Morovvati H, Moradi HR, Adibmoradi M, et al.
wheat sprout effects on Histological and
histometrical structure and sperm parameters in
testis of rat exposed to lead. JVR 2017; 72: 87-
101. (persian).

5.Zhu KX, Zhou HM, Qian HF. Comparative
study of chemical composition and
physicochemical properties of defatted wheat
germ flour and its protein isolate. J food bio-
chem 2006; 30(3): 329-41.

6.Bonfili L, Amici M, Cecarini V, et al. Wheat
sprout extract-induced apoptosis in human cancer
cells by proteasomes modulation. Biochimie
2009; 91(9): 1131-44.

7.Kulkarni SD, Tilak JC, Acharya R, et al. Eval-
uation of the antioxidant activity of wheatgrass
(Triticum aestivum L.) as a function of growth
under different conditions. PTR 2006; 20(3):
218-27.

8.Najafzadeh H, Aghel N, Hemmati A, et al. Ef-
fect of hydro alcoholic extract of peel of Punica
granatum on experimental diabetes mellitus by
streptozotocin in rats. J Pharm Sci 2011; 16(4):
239-48. (Persian)

9.Kheradmand A, Alirezaei M, Dezfoulian O.
Cadmium-induced oxidative stress in the rat
testes: protective effects of betaine. Int J Pept
Res Ther 2013; 19(4): 337-44.

10.Koracevic D, Koracevic G, Djordjevic V, et
al. Method for the measurement of antioxidant
activity in human fluids. J Clin Pathol 2001;
54(5): 356-61.

11.Kumar P, Yadava R, Gollen B, et al. Nutritional
contents and medicinal properties of wheat: a re-
view. LSMR 2011; 22: 1-10.

12.Webber MM. Selenium prevents the growth
stimulatory effects of cadmium on human
prostatic epithelium. Biochem Biophys Res Com-
mun 1985; 127(3): 871-7.

13.Bai XY, Qu X, Jiang X, et al. Association
between dietary vitamin c intake and risk of
prostate cancer: a meta-analysis involving
103,658 subjects. J Cancer 2015; 6(9):
913-21.

14.Vance TM, Su J, Fontham ET, et al. Dietary
antioxidants and prostate cancer: a review. Nutr
Cancer 2013; 65(6): 793-801.

15.Ayinde OC, Ogunnowo S, Ogedegbe RA.
Influence of Vitamin C and Vitamin E on
testicular zinc content and testicular toxicity in
lead exposed albino rats. BMC Pharmacol Tox-
icol 2012; 13: 17.

16.Doaa M, Ashraf S, Ahmed O, et al. Effect of
cadmium on the testes of adult albino rats and
the ameliorating effect of zinc and vitamin E.
BrJ Sci 2014; 11(1): 72-95.

17.Arab M R, Mirzaei R, Mashhadi R, et al.
Histological study of toxic effects of solder
fumes on thickness of germinal epithelium in
seminiferous tubule in rat. Iran South Med J.
2014; 17 (4) :612-19. (Persian).

18.Lataillade GP, Manlay AT, Coffigny H, et al.
Reproductive toxicity of chronic lead exposure
in male and female mice. Hum Exp Toxicol
1995; 14(11): 872-8.

19.Alvarez SM, Gomez NN, Scardapane L, et al.
Effects of chronic exposure to cadmium on
prostate lipids and morphology. BioMetals 2007;
20(5): 727-41.

20.Alvarez SM, Gomez NN, Scardapane L, et al.
Morphological changes and oxidative stress in
rat prostate exposed to a non-carcinogenic dose
of cadmium. Toxicol Lett 2004; 153(3):
365-76.

21.Wang C, Liang J, Zhang C, et al. Effect of
ascorbic acid and thiamine supplementation at
different concentrations on lead toxicity in liver.
Ann Occup Hyg 2007; 51(6): 563-9.

22.Flora G, Gupta D, Tiwari A. Toxicity of lead:
a review with recent updates. Interdiscip Toxi-
col 2012; 5 (2): 47-58.

23.Wilson MJ, Kaye D, Smith WE, et al. Effect
of vitamin E deficiency on the growth and
secretory function of the rat prostatic complex.
Exp Mol Patho 2003; 74 (3): 267-75.

http://bpums.ac.ir


http://bpums.ac.ir/
http://ismj.bpums.ac.ir/browse.php?a_id=769&sid=1&slc_lang=en
http://ismj.bpums.ac.ir/article-1-905-en.html

[ Downloaded from ismj.bpums.ac.ir on 2026-02-02 ]

Iran South Med J 2018; 20(6): 540-552

Original Article
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Abstract
Background: Toxic elements can seriously affect prostate gland function. Lead is one of the most common

toxic materials among these elements. On the other hand, herbal medicine such as wheat sprout can be used
to reduce the heavy metal toxicities. This study has investigated the effects of wheat sprout extract on
histological and histometrical structure of prostate gland in rats exposed to lead acetate.

Materials and Methods: Thirty rats were divided randomly into six groups: G1 (control group) received 1
ml/kg/day of normal saline, G2 group received 20 mg/kg/day of lead acetate, G3 and G4 groups received
100 mg/kg/day and 200 mg/kg/day of wheat sprout extract respectively, G5 and G6 groups received mixture
of 20 mg/kg/day of lead acetate along with100 mg/kg/dayand 200 mg/kg/day of wheat sprout extract
respectively. After 35 days, rats were euthanized and blood and prostate tissue samples were collected for
histomorphological and histochemical studies.

Results: Results showed a significant decrease in epithelial height of secretory units (P= 0.02) and
percentage of parenchyma to stroma (P= 0.036) in the lead group (G2), compared to control group. On the
contrary, a significant increase was seen in epithelial height in the group receiving wheat sprout extract[G4
(200 mg/kg/day)], compared to control group (P= 0.033). Serum concentration of testosterone and
antioxidant activity (AOA) showed a significant decrease in the lead group(G2), compared to control group
(P<0.001).

Conclusion: Wheat sprout extract is effective in the healing process of damaged tissue structure in prostate
glands in rats exposed to lead acetate.

Key words: Wheat sprout, lead, prostate, histology, rat
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