[ Downloaded from tumj.tums.ac.ir on 2026-03-31 ]

o] s

mmmmm

P tlee hge (Fletul wdy S 12 933 e 1S3 g g0 gt dnllla

oS>

. e

AFQE/ /Y 3T AACA7RR VAL ENCSPR TR A VAR VIV SR P
Ol Jsb a5 il e I 5 s U 3 e O (olsioms o8 sl s 3L Ol o] il g e
fals pLn il e 0 515 Ll sl (Slesl 3 s it ol 45 3,8 0 Dppe A5 SO (el s
poms 3 5ol 30,5 e i gte Ol Job b s SO (O3 Glpna) D ate end (i
ol Gas il ol O ol 5 bd e 4 Bl 5 e 5510enST ozl sl s &S Sl 0,20 SIS
Sbadsle a5 35 db oo glad s U Jald) dd; SO Glgy Sladd 5 05u5bs s J1 o) andllae
B3 FWG plmes ran s (4855 e

s e VY (S5 s Agdos ey p oKl 3 IVAY Ul Clgusyl o e sanllas cpl i By
o Lasled il plosil ki 5515 55k 5 IS 05 8 9 o ol jsbas &S Sl ol 51 LG S ol e
Slr s 6l oo b O Ol 5 adS bl YA 555 55 A plasil 555 YA by Jlas S5 o5
ImageJ, ver. 1.40g (Wayne Rashand, oy La o, p 0l I Ol ol A5 SO sl G 20 585 50 sten
A el Tukey's test of s & ANOVA L1 ST e = 035 Jlsbas 5 NIH, USA)

Sy go s oS Cils (P=/0\YF) Slslas alS J 28 oy S 0 G Ogu3ln 0 S 45 Ay SO sl claadsl
A edalie (P=2/0VF) o By 5 e 4l Sl (Ruldl 5 (P<e/ov)) oSG Jl- 55 4l sl il
Sele Ll o0 53550 HUL s Sl e O il 455 SO shey (R85 & i D5 5bs s mSemd

e s ST el (O g3k Ol sl Sl Ay SO sl lals”

0 slad ) ples Cilise |10 53 (Chondrocytes) s e

r.;.w_a(a.i_:: ﬁjﬁﬁa@ﬁ}ﬁ}:ﬁ&ud}b‘jﬁ&db

QAL ERPPTPIEY
Y N |
S5 Gt ,ob Y Ly,
\ 0o
S0 el 52

oLl p sl 0Tl o peilidiCs 09,5 =)
Ol dgln s 3

e 09,8 o pilidins g S =T
it Sl oSSy ool (slad s
Ol chgta oo g3 5 oS i plo 0SS

*
o515 (g3l31 Olse cgin 1 phs ki 55

iy 0,8 (psle oAl s b
OV-YAA OO\ iy
E-mail: rlari@um.ac.ir

PRV

Clac s, kS plad 5 55 4t Ol sl Job A3, s 5d
Wtﬁbn‘ﬂMjéuﬁﬁM\wquﬁjkﬁzﬁgM)
Li])_b.,\aﬁ)j(}ﬁd&\ﬁw\ug;:‘.uj)ﬁw&fl,a)oum
0395 S0 5l Lo tam 53 s sasSS bl e OLL Ol

Tehran Univ Med J (TUMJ) 2015 July;73(4):243-50

http://tumj.tums.ac.ir

Dozt L a8 el Salys 5 Jad L5l O gl sl

Sl glad s baw g slie 5 sba OF 555 Sy sy S
Jr20 5 i Jl 5 (Lac S gzl 5 Lac ool gl)
b=l (Growth plate) s, S sl il e (Remodeling)
53 les 5 il Olpsal et asOlesla Sl (S5 a8
sd o 31 381 s a4 S el O s el g sl

ly

Y0 L YFF sladadon F o ylacs VI 000 N YUF 5 o5 Logs (Sidy posle ol oSty 0aStily dhao I l ”\/I |


https://tumj.tums.ac.ir/article-1-6729-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-03-31 ]

OlSas 5 o s YeY

e L5 g 05 3ld e b oleS LTSl &bk o2
DS Lyt 0T Uity 5 435 SO e e 5l iy OAS a1y &
e e g Ba L ol aalllas 35,8 Olgseal Jsb aiy
Bl el Glafipe (1) ) sidal S8 2 05253
3 3 el

wron U:’JJ

Sy 355 2 gl Fige e VT 2 (2 gl ()
SIYAY Jlo 5 aS O gr s nSlw) (glazin = bl
oilesl a5 g dptn s b ol (g3l gls 0aSils
A el s e ol ) psle saSC2I (gl Slidos
D3 053k 5 IS ob Ad e 8 53 5o ol psba b s
S5m0 33 3 O Jpol ales b b3l ol e S s S
S a5 033 b e A pll ALl Ul p
VYo by, celuVY) 50 b sl splibenl 5 Ol Lol i
5ol a8 5 (YT C) Les 5 cnlie o508 (S el
oLl s LS Ol e 4 (Standard rat chaw) s lustal glis
A el 3

ol sy ol oo ealinl 5 e 055 ile
S e bl Y s Ol Y mglkg ey sla i s
@ eVt 5 V0 YO MOKG slasss o= 5T MOKG s Gos
Eskpde 5 by o LS e ol nl W3 A Sl S
by Bpas 593 Jaos pde a3 5 el 350 sla s
Oyailes s iS e 5 b e 553 O MOIKY 555 ol by Al
O53bs Sl B mane 553 ags gl A B S K5 o3 hass cpl 5
oslaz_u! (Shanghai Tosco Chemical Co., Shanghai, China) /.40
by 5 CIVI=C2V2 Jye b 5l eslimul L (g3lw -3, 3 S
tas el D Ol e e 203 o)

50533058 sl O MK 553 L 053k /0 M >
o S S Soso w a8 0s S Sl D B e Olas
ol el 3l oy 23 5 S e V0 sl 53 5 55, YA S
S O Jsol Cule, b 5ls oKiuws 53 bl o3

S i o DS 5 0 ied S5 LS 5 Tl e 5L Ol
5 S (SIS 3 SiSe ke ST Ol pea as sba
(0,0-diethyl-O-[2-isopropyl- & s 3Les %o s e eslizd SLEL
o=l =l ) 6-methyl-4-pyrimidinyl] phosphoro thioate)
s OlS (S s Sl ol i S 6l S ol oy
S oS5 ol TS 1B eslinal ) pe Dl 5 Lno s
(i Sy Gk S s 5 O L eled o s 4 055
Rl oS5l Jos il 358 O )5 il fo 5 i
Il oLl 3 e dialionsl 0 gDl Sid b oS ol &) 50
oo 45 35,5 e w5l ol Jlee ol Sl S el 3
3 S SS Ol 585 5 S5 Slagmlen 02 GdsS Jnd
Ajv-bb JLis & 1) e
Jel 5T Slge 4 (BLS 05usks o5 BT S1 5ok
L s S sl il Lo s aSL sl 3l aal S
el 43 S5 a5 5540 sl S bl 5l (S kg e
55 s 0T IS a5 oS 5 ol o sl Slad 0l A
Sl O gl S|y 0T (53 5 J s Ol S| 5T s
Lacsily glsl 5 0lsila s 0ssks il Sk slalis
53 1 ol JUT 51 s b 5038 s 3l
(o Sl ol Wl g o 5 03,108 (gl oiiS o glajss
T3S e 5 S5
(s s et 5SS 4 Ol e LT e
Sl ol s i sad sl (s 5dS sad ke (S slad sl
ol 0piles s s (Sl olalles T S Ll
on P el 0 plal (AS (s By paE Sl
ol S35 T ol 5 F e s e O5usks

VO Y

PR - ¥ d"“““&)‘;d‘j":‘”l}uﬁjﬁhjfﬁ
uﬁ)‘ﬂﬂw‘fﬂ‘)l Jﬂ))bL&.ﬁlMﬂ\Sé‘ﬁ)'f[} OR
cdﬁjij\j&ww){ejw &ﬂ)g;éﬁwcﬁbﬁ
Sl s 03 St pl 0358 ASl s L35 5 g e LU
(0s Slypaal) Sud ai IS 5l 4 015 s dhar O 5l S
o3l Bl OS5 3 Ol Wigy 0 el e 5 U345

MR RY

FO b PFFLF o)lass VF 0,00 N FAF 15 s 5hed K5 gl olitils o K5 0dCiils aloeo


https://tumj.tums.ac.ir/article-1-6729-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-03-31 ]

Y¥O Do (lokiaad ity S o s s 3 S yia g pa siess <alllas

GraphPad Prism® software, ;| eslawl L, One-way ANOVA
S version 6 (La Jolla, CA, USA) La Jolla, CA 92037 USA
Al §

L el aslis 5 ol apsloes MeANESEM &) sots Lo Sl
cla_.ﬂ A fl;u'l Tukey’s multiple comparisons test g L ojaj
SaS s Lo ls gl pmen I 4 S a3 P<a/00 (g lsluna
A o 5 Microsoft Office Excel 2007 1531 5

Ladl

el 2SS Il s a b s, SO slag Sl
S YW /EYVA i 5 an 05305 05,5 )2 edld by 5
SRV /AT w8 0y S s slis ol g +/YFAY mm
(O dsds) 5501400

25 Slres S Sl A SO sl Sl
05,5 551y aii, S sl P=2/0VY8) Slsbe L2alS ¢ iolosl
UK 513 0L 08 05 8 b anlie 53 055k

Ly SO S b s 4l Sl ke s e
Gl P<e/e e ) Jslime [2alS o ialasl 5,50 laos S (6 il
23 LS I8 05,8 L aslis 53 1) 053k 05,8 53 4l
Li5 SN edd by s b sl Sl s 03 (7 JS2)
Sl P=2/0188) Jslus ial5dl  ilesl 5550 (laes S (il
A edalis S 05,8 b a5 O5u3bs 05 8 )3 4l (ol

(F U9

(A=) SV (s 30 5mmt) a3l Sla ) 1 sy
el YY Ol JBlus ol = 70 e e b 5o Je ool g
Sl Bl 03, S e s B a NI S esls I,
a0 8l gy Sle 4 Y S m0 Al Jslee 1 (050lS04US )
O SIS s DL Sl g A eolinal Jghoes 555 (22595 5
Sl 370 s Sl 5 Jsdome 51 S50 Al Gl
ol Celn VY Sl 4 (ol O Sl s Sl 3 G
A

el ploil lajle Sl ol Bl Sl pesd s g
Sl 3l e eslel (Sladdl (55 e gh 5 g0 stmn Slalllae
Sl Sy SaS w5 o b O Ol i) a-b iy SO
S il S 53 23S bl (HRE) (o3 ) = S sl
5o U TS0, 0 Lt s il o0 G5l S, S
ULy e 0L e K55 4 S sbaatd = s
O J52)

53 Ly w055 a3 Gl A, S sl 6503100 6l 2
L phaie o 5l ambam 55 5058 OF 5l ogline 8L ahaie 25
ImageJ software, version 1.40g (Wayne Rasband, ;! eslacol
e sl s g sl S, 5 ¢s, > s NIH, USA)
el ol Sl e 5 (7 JS00) 3 (S eI g 55Ky S
A SR 500 S e s Saial A5, S sl Olsen

slads gl 5 25 s o sbad sl ol sl
S eed A oS A 3 5 Ay S el (B s
0330 3 el Sl sl s () JS00) M (5 - Sl

J);'Sa};}bﬁjlib B";JJ MJ sS}\g} aug}jﬁ d\hd_,b?\};d&)d)\iﬁ&'d\’): d\kd_,l.wd._a-b'g.u&)ss)\i LSL.‘Q‘, Lﬁgal‘:a R J;J’

P IS 0g 8 Osa5k3 05 8
(SKlat Lresl i) (rSlat )lrecsl >il)
NYS VAT £ /FVAY CEYVAE/AYAY
VAR FEAVES AV CVEAVES/ATAYO
VY4 WALTETVER 4 (M) AN DA LAY

R 2058 Gl g

(mm) As; S sl
(mm) A3, SW 25 Jb- s slad ghu 4> b sl

(mm) A, ‘S)\i [R5 uﬁjjmk d\.&d_’-\-w 4>t Ls“:'ﬁ

Tehran Univ Med J (TUMJ) 2015 July;73(4):243-50

http://tumj.tums.ac.ir

Al e lslas P<e/00 ,5lis ONE-WaY ANOVA (5 bl & 5o ]


https://tumj.tums.ac.ir/article-1-6729-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-03-31 ]

OlSen 5 oo s %2

Aay S

A

B

C

2ldS 5 (B) K& VX pliS 5 b ad, SY (A) UK HEE 55l K, b 0T il ol 5 (ol oo Sogn Ol Sl Sl i) SN il 0 IS
YorX ol 5 edd By sbdsle 5 25 Jb= 5o gbd g 46 ©) JK3 V00X

C D

3 B A s lE g Gyl A3, SHy SL Wbl AD) XSS
Gl K b a8 a5l Ll Gsed Shd 3l Wged Q) edd B ma
054343058 (C, D) IS 05 8 (A B) . 0p) sl — koS silen

V0

sDahlgren ™ s S 55158 L sladl sl s O agedS
O i S 2L 5 Ol il Wi, b laddlas s O Sea

o=l G 53 &S G S 53 L Ol b eled S5 Ol el

Gl Ky b ol Jige Oy il dd) SN Sy ab Gl Y S
Silesl 3550 slees S 55 ddy S sl oSl desloes (gl 5] b 4 H&E

Sl ol jasiie oS bl L

Sles S (Sl iy S sl (armbs 5l Lol slaosls
b 1y A, SO sl (s o sl 0L Gl 550
a0l S ganllas j3 .l esls ZalS (g lsbas
5 Bapak Ad) e ool S5 515 ST sl 5 e s
Ol 2ol 5 b5 b Al jobe A3, 2alS ol Ol s

FO b PFFLF o)lass VF 0,00 N FAF 15 s 5hed K5 gl olitils o K5 0dCiils aloeo



https://tumj.tums.ac.ir/article-1-6729-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-03-31 ]

YYV e Gladiel wid ) Sy g 55500 a3 K slo 5 g sieuss dallloo

Ll 29d o Jobo o NSl e S 4 e S sl
Ail ol addles sy iSO - s el sl GalS 0 s
L Osasles L sl o edd By 5 e 4l sl il ole
34 ol S S Sl 5 Esk e ol S Ol
S Ay S 0 gl SendS 5 55 528 5,08 L5 5o Dl
S Sl 5 L Ol e 550 pl s @Bl 0 sl
LS o Jlasl 1y 55 o 55 S s K

3 s &S as,l 5 sl B ge 5l eslatal b 0l Kas 5 Panda
Ol el dd; Y sl o8 L3 S 0 nils D el s o
allan 53 Tl sl (il Laasl e sl 5s S
3 LS gl o 28 b O3l A 0 B 4 S
Slge Rl 4 o 55 5madIS 5 HuST sl Sles 5 WIS S
Lol 0l B9 5 pem 4l

g 0> SLinlesT el pslies 5635 bt 4 sl
o A lles 05l sl e abes 5D J5S05e 5 e
53 Lad sk dd O graldon Sy 51 (20 pramme o 5T Ol e
el gl ple Gind oS DUl St Ol 3L
(FSH, LH, Estradiol, w—> ladsa,ss 030,50, D
Ol gl Ol ns plen o b SoLiS iz (Testosterone)
Ol gl 23 50U ST 5 o S5 sl (S izl ol
Je Ol s sla Sle 5 (Ol gl ctla sla S L)
el Ay gl Ol i SRANKL 5 (CTX) C (slesl 05
&~ & ~=Se3lul Goldner Gl b el yimal Lo 5 o
s Mineral Apposition Rate (MAR) Ol wl Sdse o)
3y e sbml Ay SO sltel 3 & il Ol il s e
Sl L malS sdalis 6l sl dn K, gealids v s
Gl Ay S 00 4k dS Olje e 45 4l ol sl
Ak e

ol 5o 0l bsled S dsbsens Sl 4 a5 L
P S i S5 WSSl OIS o 2l e Ol
Aol )3 S 5 pl b pese elad 534S (ool 31 5 01,5l s
S shiloe gba fdsy Cules 5 adle pss) s s ped oL
5 Sl OV e 4S5 00 4 e 255 51 S S
cde 4 03,8 5 S uST as dalr Sl s, b L Rals

Tehran Univ Med J (TUMJ) 2015 July;73(4):243-50

http://tumj.tums.ac.ir

oo L il 3 oS Slalllas s S 5155 Wles gy e
S slize slaaedlSe b 5 iy S 0wy 1 b Jalge
el 0 plosil 0535

S 4 S gl la Bge s Lisls OLES O, Kas 5 Price
(Sals cia B s 50 ol bode Vb 5 s lag
5 s 4 e Ay SO A Sl s OAd Sdxe (Lo gs a S 13
Bab s, By S Olsaal wdy S S O ay
S 3 ek e s el sdid DUl ol s 3
Ol hals ol dS 5o K paeliy s b lad s (golinl gla, 556
K ool s an g 6l 45 cOLE Sdme oS Jlgs pas2) BGP
Al SO Ol ey 5 d Sl R O Sdee e (01 5L
L sl Oblass 52 p e BGP il 3l aS S 55 5,5
338 o Ay Sl 0L 5L sl adS BB Sl s sla i se

Lot sils 5 AS 5 (25 e 053l s o i w
Oiﬁ);jsepclgwﬂuj K ol s Shas ai Esl
Sl mals 5 Ay SO jad a3 5 0Ad Jdee lge D
Sl 2 0593k sl 3O b ol andl s S 0O
Vil sk il

il 5 S se e S glls i, SW s
dnS a5 SIS s s o 55 S LU 5
(lS e slie JUA) 1 03l e s
(2l e e CIB 5 US o b S e 08 5 0D ST
53 et 2l Ol US55 Lap555,8a 5 PASO 5 S st o 55
CLan Lacepla pledsn slajatle 5 suS Glag
Pl e

oo 5 o S s s S 1 5l a6, sie
WOl 3 =il olydiS e Ol oss A0 S e 53 Os s
S DB 2 Wil50 B ol (6551 a0 Jghee 5L Sl bl atls
I 3 b s Lags,dusS s sdes 3o & 5 Lol 536
Tinmb ol 53 S35 W5 s W BBl A 5 as, SO LSS
rrlads ol 53 G RS S 5 S 0k s s b el Ol
5SS Ky, 53 Il el g 3ls 51 AL ST ol A
Fob D 625 b SIS gl S s g J e
Sl Bl b slid oy 55 roman 1335 o 0kl (B h


https://tumj.tums.ac.ir/article-1-6729-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-03-31 ]

Bazmi M. et al Y¥A

:l;;il I Q‘}xlwl ujjla JQZ) Lgy s ./\.)\‘}JLSA uﬁ)\i: é\)):
))JJ.&)\SWJ&}AJL%QMMW}AJQ);
el e Uy Gl 7 b Jool alie ol sl
Orelins JoSie 5 050k e 1 S50 50 5t 5 SIS sl
il Cogeas ' ol s Ege L3y SO 5 Ol gl 3L D
i el 5 3L e YEVAA US 4 VWA Ul 3 dgde pwss
4_':3)§ Ry NEHN Q’l‘ d‘uﬁj}: Cosles .law)J QTL;LaA...:J,A)\

J.\.iLA.: )‘J"‘ QK.;..:‘) U’-’-‘ L;‘:*A}ﬁ C,..:jbu 65)}>

References

1. Upledger J.
2005;5(11):36-41.

2. van der Eerden BC, Karperien M, Wit JM. Systemic and local
regulation of the growth plate. Endocr Rev 2003;24(6):782-801.

3. Kilborn SH, Trudel G, Uhthoff H. Review of growth plate clo-
sure compared with age at sexual maturity and lifespan in labo-
ratory animals. Contemp Top Lab Anim Sci 2002;41(5):21-6.

4. Martin EA, Ritman EL, Turner RT. Time course of epiphyseal
growth plate fusion in rat tibiae. Bone 2003;32(3):261-7.

5. US Department of Health and Human Services. Agency for
Toxic Substances and Disease Registery. Toxicological Profile
for Diazinon. [Internet] 2008 Sep [cited 2015 May 15]. Avail-
able from: http://www.atsdr.cdc.gov/toxprofiles/tp86.pdf

6. Barrett K, Jaward FM. A review of endosulfan, dichlorvos, diaz-
inon, and diuron: Pesticides used in Jamaica. Int J Environ
Health Res 2012;22(6):481-99.

7. YenJ, Donerly S, Levin ED, Linney EA. Differential acetylcho-
linesterase inhibition of chlorpyrifos, diazinon and parathion in
larval zebrafish. Neurotoxicol Teratol 2011;33(6):735-41.

8. Flaskos J. The developmental neurotoxicity of organophospho-
rus insecticides: a direct role for the oxon metabolites. Toxicol
Lett 2012;209(1):86-93.

9. Keramati V, Jamili S, Ramin M. Effect of diazinon on catalas
antioxidant enzyme activity in liver tissue of rutilus rutilus.
Fisher Aquatic Sci 2010;5(5):368-76.

10. Messarah M, Amamra W, Boumendjel A, Barkat L, Bouasla I,
Abdennour C, et al. Ameliorating effects of curcumin and vita-
min E on diazinon-induced oxidative damage in rat liver and
erythrocytes. Toxicol Ind Health 2013;29(1):77-88.

11. Oksay T, Naziroglu M, Ergun O, Dogan S, Ozatik O, Armagan
A, et al. N-acetyl cysteine attenuates diazinon exposure-induced
oxidative stress in rat testis. Andrologia 2013;45(3):171-7.

12. Meneely GA, Wyttenbach CR. Effects of the organophosphate
insecticides diazinon and parathion on bobwhite quail embryos:
skeletal defects and acetylcholinesterase activity. J Exp Zool
1989;252(1):60-70.

13. Yilmaz N, Yilmaz M, Altuntas I. Diazinon-induced brain toxic-
ity and protection by vitamins E plus C. Toxicol Ind Health
2012;28(1):51-7.

Taming  osteoporosis. Massage Today

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

O3, 0 4 b 5l Osel o lases (228 (6l Ol anb il S
S b b s elad 53 0 03 e 5 il L
S I e e it 5 e 03T lse
YL G as Al OS5 58 S5 50 5058 Dloo it e Dls 4
Ao A5 ol 15 e DL o Ay a3 5a 5 1 (]
3ol Ol 355 3 blis a3 e AL 51065 LET S
sbp s p 3l Jol s S el o2

o o 053l 45 3 S (6 S e Olf oo oSyt s g st

b UG e Sla e O el A5 SN, sligy RalS

Salehi M, Jafari M, Asgari A, Saleh Moghaddam M, Salimian M,
Abbasnejad M, et al. Study of diazinon Effect on antioxidant en-
zymes and lipid peroxidation in rat's brain. RIMS 2010;17(70):15-
23.

Misawa M, Doull J, Uyeki EM. Teratogenic effects of cholinergic
insecticides in chick embryos. 1ll. Development of cartilage and
bone. J Toxicol Environ Health 1982;10(4-5):551-63.

Dahlgren JG, Takhar HS, Ruffalo CA, Zwass M. Health effects of
diazinon on a family. J Toxicol Clin Toxicol 2004;42(5):579-91.
Ogutcu A, Uzunhisarcikli M, Kalender S, Durak D, Bayrakdar F,
Kalender Y. The effects of organophosphate insecticide diazinon on
malondialdehyde levels and myocardial cells in rat heart issue and
protective role of vitamin E. Pesticide Biochem Physiol
2006;86(9):93-8.

Saberi M, Gholizadehmoghadam S, Sharifzadeh M. Assessment of
diazinone-induced oxidative stress on memory acquisition in male
rats. Daneshvar Med 2010;17(87):19-28.

Baniadam A, Esmaeilzadeh S, Razi Jalali M, Khazali MR. Histopa-
thological and paraclinical study of autogenous cancellous bone and
bone marrow grafting for filling of segmental bone defect. Jundis-
hapur Sci Med J 2006;5(1):412-20.

Kiernan JA. Histological and Histochemical Methods: Theory and
Practice. 4™ ed. Bloxham, UK: Scion, 2008.

Parfitt AM, Drezner MK, Glorieux FH, Kanis JA, Malluche H, Me-
unier PJ, et al. Bone histomorphometry: standardization of nomen-
clature, symbols, and units. Report of the ASBMR Histomorphome-
try Nomenclature Committee. J Bone Miner Res 1987;2(6):595-610.
Azarni M, Minaeii B, Mozaffari Z, Tahamtani Y. Histopathological
effects of leaf extracts of Trigonella foenum-graecum on the devel-
opment of the fetal rat long bone tissue. J Dev Biol 2008;1(1):50-8.
[Persian]

Price PA, Williamson MK, Haba T, Dell RB, Jee WS. Excessive
mineralization with growth plate closure in rats on chronic warfarin
treatment. Proc Natl Acad Sci U S A 1982;79(24):7734-8.

Lee CS, Chen J, Wang Y, Williams JK, Ranly DM, Schwartz Z, et
al. Coordinated tether formation in anatomically distinct mice
growth centers is dependent on a functional vitamin D receptor and
is tightly linked to three-dimensional tissue morphology. Bone
2011;49(3):419-27.

FO b PFFLF o)lass VF 0,00 N FAF 15 s 5hed K5 gl olitils o K5 0dCiils aloeo


https://tumj.tums.ac.ir/article-1-6729-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-03-31 ]

Y¥4 Histomorphometric study of diazinon on growth plate of rat

25. Ogutcu A, Uzunhisarcikli M, Kalender S, Durak D, Bayrakdar
F, Kalender Y. The efects of organophosphate insecticide diazi-
non on malondialdehyde levels and myocardial cells in rat heart
tissue and protective role of vitamin E. Pesticide Biochem
Physiol 2006;86(2):93-8.

Tehran Univ Med J (TUMJ) 2015 July;73(4):243-50

http://tumj.tums.ac.ir

26. Panda DK, Miao D, Bolivar I, Li J, Huo R, Hendy GN, et al. Inacti-
vation of the 25-hydroxyvitamin D lalpha-hydroxylase and vitamin
D receptor demonstrates independent and interdependent effects of
calcium and vitamin D on skeletal and mineral homeostasis. J Biol
Chem 2004;279(16):16754-66.


https://tumj.tums.ac.ir/article-1-6729-en.html

[ Downloaded from tumj.tums.ac.ir on 2026-03-31 ]

mmmmm

I ( ] I\/ I | Tehran University Medical Journal, July 2015; Vol. 73, No. 4: 243-250

Original Article

Histomorphometric study of diazinon on growth plate of rat

Mahdiye Bazmi M.D.*

Mitra Haghayeghi M.D.
Roya Lari Ph.D.*"

Nasser Mahdavi Shahri Ph.D.>
Morteza Behnam Rasouli
Ph.D.:

1- Department of Biology, Faculty
of Science, Ferdowsi University of
Mashhad, Mashhad, Iran.

2- Department of Biology, Stem cell
Research Group, Institute of Bio-
technology, Faculty of Science,
Ferdowsi University of Mashhad,
Mashhad, Iran.

Corresponding author: Department of
Biology Faculty of Science, Ferdowsi
University of Mashhad, Mashhad, Iran.
Tel: +98- 51- 38805511
E-mail: rlari@um.ac.ir

Abstract Received: 28 Jan. 2015 Accepted: 14 Apr. 2015 Available online: 10 Jun. 2015
Background: Bone is a hard and dynamic tissue, which continually undergoes remod-
eling process. Longitudinal growth of bone is mediated by growth plate that is a carti-
lage structure at the end of long bones. During puberty, along with the closure (ossifica-
tion) of growth plate, the longitudinal growth of bone will stop. Diazinon is one of the
widely used organophosphorus pesticides that have been known to cause damage to the
cells and tissues of the body by enhancing oxidative stress. Due to the dynamism and
active process, bone and growth plate tissues are suitable models to investigate the ef-
fect of diazinon on bone development and bone growth. The aim of this study was to
investigate the effects of diazinon on the epiphyseal growth plate width (including the
proliferating cells zone and hypertrophy cells zone) of immature rat.

Methods: This is an experimental study. This study was performed on 12 immature
male in Ferdowsi University of Mashhad in May 2014, Wistar rats that randomly di-
vided into 2 groups: control group and diazinon group. All treatments were done by
oral gavage during 28 days. The animals were sacrificed on day 28 and left femur bones
were removed for histomorphometric studies of epiphyseal growth plate width. As-
sessments were done by ImageJ software, version 1.40g (Wayne Rasband, NIH, USA)
and the significance of the results were performed by ANOVA analysis and Tukey’s
test.

Results: Epiphyseal growth plate width of diazinon group was significantly reduced
(P=0.0126) in compared to control group. This reduction was associated with reduced
of width of the proliferating zone (P=0.0001) and increased width of the hypertrophy
zone (P=0.0166).

Conclusion: Diazinon leads to reduction in the Epiphyseal growth plate width of imma-
ture male rats. Therefore it could be a factor in the impairment of bone longitudinal
growth and premature closure of the growth plate.
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