(eoMan 3)5ln) Ol ps SSub 3 f,l.c ol (S jal puy 03Kkl Alxo
7--Y- AV i)l 9 (23058 | ooless VY o9

e
o £ 4_“:9_9 —— .

[ Downloaded from payavard.tums.ac.ir on 2025-12-17 ]

o> § 5 (i g8 g DS ko (o 3o g Do (Y gbr B o O 5
39 00 W gio (9101590 (St b (Igfwg Suo LSl 3 (5418 ,b

Saow S g

fodl) Jald Slos F(g 5T awld 3,3 (HLS 391 M ygy S5 gl g

v

Loolasd e 5l eslazal 35,8 o Cgemes O35S I i Solew Olegs o @\) slagols 5l olas fae 1 Ban 5w
3 S sl w1 S 5 ol B me s g Aa Ll ol (pl oS 635 el en (535 0 Sla] oSaus Sl 1530
5 Al 3 eed e SO se a3 sSK0 ae O syl 18 s sy il JIKEIL &S el SLS 5 akesr
Wsze 3 Obls ol oSaus Lr 5550 5 Sl e Olo o b peme DI casdllas ol 5o .ol ol 35158 535 5ka o
A5 S s 6oL e s b3 B DS 5 (Ge Sl 55 (S s Sla i e Sl el

A s esle (g Sl ae a (EUI3L e 03 5 el 5l LS s Sk Sode 4 Sl Lt 5 05 550 e B
238 Lol edd Wme 5 Olslss 3wy Sl oSy oo Slalllas 5 b gl e le

O sSS GedeS Cals sl ige Sl edd Wate O35 s cwbiacdl 5 el sla e ls oS sl Gl G{L:} (el
O yis Af'-ﬂj}ﬂ))'l_wfﬁ.JL5LMJ)565)|ﬁ:(5LAJ}L~¢,.::.@.>.-bm&.@g,@dfﬁa;ﬁhwm):qgl@&ﬁ)
L S edaline 5 5Sae sladd ) s ookl

e 53 3 1L S e Sl e s (IS Sh e GV 5 Olesen (geslinl oS sls 0L arllas ) S 16 S des
ook W 55 5 W 5l ey 5 gt A5 Olss U3 adn S3L bl 53 i S S corse S e OF
5 Slex!

Gol30L (o e cdn C3L (8 5S (Sld e 1g ST sl o5l

WAV g st e b

ey 63 A bk

e e
83,5 SLS s4ls
S HEEHN D el s 0ASKES s
Email :
kianifard@tabrizu.ac.ir

Ol e 75 o olSSls ¢ (ST sl 0aSC2Sls carly pske 0 S mlidindl syl s )5

Ol o 8 oSl S s a0l pmlid il sy oo 05,8 skl ¥

Ol s ez ol ¢ ST pals saSiils «pmilisim 5 oa 5UT i ey psle 05 S Slskal ¥

Ol ey e ol (S ppals 0aSiils (S5 5005 Lo casly pshe 05,8 Slsbeal £



https://payavard.tums.ac.ir/article-1-6729-fa.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-17 ]

w9 wde SV gb b juae wl

oolinl azin Sula e a5y, 50 L S Blho B D) o 4 O
o0 odle Wl Sopm Shpe 00 Gedd ol plonil g (YD
Vooslas 58 05 S () el andllas slaes S .25 S I3 eslinud
é);d\)J Jwé;{:)\]; ol éjf@ﬂag:,adasdjy e e
(V138 52 Sl 4 Jlio 2 Dot 35 1 o
05,5 (v «(NCTO0.5+MPHS5) oS 50 L oSS s Dl fe 05,5
05,5 (¢ «(NCTLS5+MPHI0) VU 355 U 55550 5 lds s
(0 s NCTLS+MPHS) YU 555 b 55555 5 05 550 b olid fze
(NCTO0.5+MPH10) oS ol s VL 3as Ll Le ey S
23 s o8 s s LsT Sl LS (e sy
wgme) S o sal 5 Olays coadldg <ol slasluld el
, Finland, 1ave) Scoda IS 55, slae 5 (WYAG cpsy5,5 YA
Al (Helsinki
Slatse sl Al 5l g 5 atin Coa o) s5 sl 5o
OSSR S5l S Sedalia LG58 DLS 5 (oS 3L 5o
Seoss slesl 5o 3L wabsl Dlslsg W Obey B ol e
g ok oy B a5l el W gne O3l 5 Olasls 5 5125k
ol o (la S e e 5 A5 s 53 O O 2 )
SRS M (Crown-rump Length) p2 6 e Jsb Jula
SSesll Jlzws S Lo s (Abdominal Circumference)
53 G 3l g s S ESOLT e el L ls i e 5 0
el 5 oS g deosn o0 8L b e s eSS 4l
Golweslel Cilzses 1o b 5l da i eslal wlidcsl 1
Sos i S Sl elinad b S S sl (L
s sk, L (LABOMED CxL, Labo America, Inc.)
s by ekl Cowsa pylar lus adles Cilie
rsbas LT il LS w4 (Dino-Lite)  Jlws
s yexls ) g (DinoCapture 2.0, Version 1.5.28.A)
3550 Sl el Gladd lad iz J S s ol S S
i b e b 50 Dlallas @L“J .&ﬁ)‘ﬁ&k}rj}‘\iﬁd
Shp el glad ol 55 lad b Comazr pns s 5 2l Ve
S5 b, whade 3,50 a3 el Gz plp frr plaicis L

%3

400

Shaaml Jolse oy 55 elas Gbacsl 5l azy ol
Slros s bcdl ol Jake Slle o k5 L e e
535 cpeliie] Slinie 1 ol e ol ol s (55,0 51 alies
Al SYtl Oless o 5 OIS bt potis Oleys Gl s
3 eslial 3)5e ol SV 5 (S5l (53,08 SE gy
(EF o s e LI B L S ) (1283,
Oz s g (40 ol (ol 45 0dE (6 S5l 5 S a3 g xge
s e O (gsdaze Slalllas (0-A) el e oal b 10T
Gadshe Comar (25 Ll S s 1y Ok iliss glaplyl
23 e (Gbamd Sims SsalS G ol 5 i (S
S ol S alar 1S3l el Slaartla 5 ey il
Olse 4 1 60 (‘\—W’)J&b@)&w oKis s Shes 5kl
O o b o b 15T LS 5 K

W 5 05K e BLISE e 4 (gadaze Dlallas
Sllas oy cpl 53 (VO Llazstls 5 Ay i 3 Ll oS
Loy e 53 5850 Sl eslanal a8 ol esls OLAS Sle 5 Sl
(Sl Sladllas 53 . ON5IV)05 8 oo ppsl CokS ialS e
Golab cales e o esle 5 5 i oLl 2 5SS Sl
Silee ulsdl a5 L OA) sl ods Ul oo a4 i A
Lol 5 ol Gmas LI 5 5550 5 Sld fe O as e s
35008 35 5 el ol 53 (63 Shes 5 (ool Sl 55 0
DS 5 55 4 atels 5 Ddess O yae  aST L e Slelllas
Slass e Slejes 5 ol SV e Sl aslllas ol 53 Se
Sy S el OF U 5 pml o 53 5 U3 085S
e dstﬁ;- Jde 3l eslaal b o My Ol s 4y sl

A S

WX ¥

St Louis, MO 63178, USA) =l fie casdlas ol 5o
pf)lcs sl @ rjfdld Vo 50 355 L (Sigma-Aldrich
St Louis, MO 63178, USA) 5,580 5 (VD)oL O

%\ WAA i)l s R 8\Wooss (oM .))5[5,_!) OIS S50 32 ra,l: olSiusls S5 3l 0aSisls al=o


https://payavard.tums.ac.ir/article-1-6729-fa.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-17 ]

Ve 5 )92 S sim

A a § L s
badl

b b yasls 5 04 055 ke o

Sl 3le 3 (sam 3l ealinul b sal sy s Julons 5 4y 525

o g Sl s 0/0 8 asels GraphPad PRISM
S adllaes ;e slaes S o ol gamslio 5 odalwsay slassls
S5 (oS 05300 051 o 5 48 bl IUT (bl 055

L&a); O L;JAL;'M c}d.w J;.::J ‘5‘)” (p<'/'0))‘.\}.ﬁ LA ealaal

BB Slogasld § g3 09 01B0L 2| Joss

las, 5 (p 900 035 Giagdendps § e dsb Goahon) oS3 s o311

Control §/8s/EA §4JAVE /Y E VA1V /AN
NCTO0.5+MPHS5 §/v 8k /N YV/ANE AN q/0A% /YA
NCTO0.5+MPH10 §/YEE VO AZANEVat q/vE. /0%
NCTL.5+MPHS5 AEREVALY YUV e 4ABES 4/004/040
NCT1.5+MPHI10  y/m.4. 070 YY¥/AYE /8 g E0 AJAYEL /0

52 0l e G (0) Al o Liey S iy Sl ms DLl 55y (goinn0lid (Y oy
ozl (£) «NCTO.5+MPHS) 05,8 L acslis 3 ls me 9l (B) ¢ 8 05,8 L aslis
Ol Glamecsl ol £, Sla) s sots Laesls (INCTO.5+MPHI0) 65,8 L aiolis 55 15 me
:(NCTO.5+MPH10) ¢ 555 Ly (5555 5 b Lo 05,5 :(NCTO.5+MPHS) . wlouz
55 Lol fe o5, S (NCTLSHMPHS) 05 555 L 0580 5 YU 555 L lid e 05,5

YU 50 L o580 5 liisd e o5, S ((NCTLS+MPHI0) YU 555 L 5558 =

Gsd LS 5 VL slasss o mals ol (p<e /0 0) il (g ls s
oS 005 baalie 53 VL 5 L 5 5SS Sl eslinal A sl i
03U o salols arls s (il pme SRS Comse iS5 ol
Sheslizal & ol Ol ol Ol ol o p<r/eo)ns S 0l s
Aol Lasls Sl e b alin 53 a0 S
ooy S 53 5 W8 s el ala ol Ol ps b e
AR J xS 05 Sl alie 53 Sl fume 5 05 5800 (oS L s
SalS J S ey S L anslis 5o ua);¢MJJJ§L oele sl

O )il sl

Al 3L (5 50 g0 ) 50 gt @

Sl eds Wgze Olsly s aS sls OLES O O35 S eslul =k

boaglie 5o Dldad Lo 5 55550 oS Sl s ()5 o se
) O sar)Xs g s, 55 5 5 5eS 3 eSSbe 51 IS 05 S
aslis ;> NCTL5+HMPHI0) o35 55 0k 05 cpdole 3D
s OLES s Ols cnl 53 (P</+0)s 5 sl ine SRS 055 L
Soge S frse 55 530 a4 atnly Do a4 550 Sl eslind &S
arlllas 33 8 o S S5 ke b Gl WS case el
aliis (glaes S 55 et Wgie 3L Ol 5 s b 5 (S o
als B 0Ll sl a1y pasiie SO 5 samls aﬁ@ﬁ
oS 53 (slaes S pled 534S 53 OLE Olsls 5 3 b e s

oalS S ey SLanslin 53 5 Sde el (IS fte 5 005 5SS

Juwepw! slaalg) yhd § wiw JouwnS Crsldd 3aSilbe P Joso

Loy (09 550)d oS Tl (p;ﬁg)jucﬁldud,bhﬁ
Control VV/EYEV VA oV/4YEVA
NCTO0.5+MPHS5 V0N /Yo XVARE=ViAd
NCTO0.5+MPH10 \Y/0VEY/AA 0+ /YAEVYO
NCT1.5+MPHS5 AVALESYI'D £8/VEE) O
NCT1.5+ MPH10 VY0 80 £Y/4\+0/01*

BE )\Ju_;x.a ) e (U.) J\_.::L:u» Lhajjf = J"u-“"‘ ) =] S éaMbQu,.} u_gY u_é‘pj_> °

WWAA b3l 9 (1230908 1Y 093 (el 3)9ks) VM SKib s psle oliily (Kb ol 0aSiils alze (3


https://payavard.tums.ac.ir/article-1-6729-fa.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-17 ]

w9 wde $Ygb b juae wl

25,5 :(NCTO.5+MPHS) . tleas ol Glomedl st Sle) oy sots Lsesls J 28 05,8 Ly aclis

BEL b u_;)g.:.- 9 Y\_- BEL l_v CJ\./\_;JJ._J.A ajjj (NCT05+MPH10> ‘VJ BEE l_v u—f“)gr B QU_:JJ.:QA

NCTLS+MPH10) YL 555 L 5555 5 oS 555 L Slisi e o5, «(NCT1L5+MPHS) ¢ s

AV sl Sl eslinal Ole opl 3 2Bl SRS J 28 ey S L
Gl a8 el mi el Zel [ Sde oS
ol glasas o aS ol OLAS estls ol GLJ D0 ol gma SalS
Ol e 0 4 atnls b 4 DI e Sl eslinal ¢ S
S 1 S5 VL slassn Sl el AE Slep el sladd ) ks
JxS 05 S Lawslia 5o L Sbap el sladd sl 3 (p<e/20) 15 ons

Y Jadr)cals of jan 4

S el slad ) J e Come o

Y 5o L 5850 5 Sl fte 0,5

e 0 akel s Doty SIS e 5 05 55 B e

Oliee cp iy (V Jadr)dd adny sbivan IS Zalies 1138
YL lasss Oloser b pme Oles o azn J S Culies 2l 3
oslial 55K ol glaggs yo i sdalin lucs fe 5 55K
Ghond J S Cubed Sl Comge Sl e YL sl )
Coalies iy (ll el 3 K5 5L slases (pioman i3 S
52 Slop el lad kb (ke el ) s wan JseS

aglie 53 Ol fe 5 550 GodiS il s slaey S plos

Juwepw! slady) sladolw Cess 33530 I Josa

bos S "S5 slad sk * Sldke S5 slad sl

Control 14/ Y /1) YV/+ 0T /A
NCTO0.5+MPH5 VUVAEY/EAP Y¥/ots/4P
NCTO0.5+MPH10 Y V/0ALY/0AP AAVASEZYA L
NCT1.5+MPHS5 Y0/) 0£Y/\V® \A/N o0/ Y
NCT1.5+ MPH10 ARSI VE/YVEY /A

)\)Ls_‘.:u [y ((l) .,\_..1\.1‘;4 L_Anjjf I )‘JQ_'.M [y 2 Sy Lga_,\;.&»:dl_..i.] u,__..N u_éjj_> °

Laesls INCTL.5+MPHI10) o5, L aulis 55 Jls e Szt (B) 60,8 05,8 L aslis 3

B Q'.l_;.ad?w a)jj (NCT05+MPH5> Lol ;)L—;J ()L_::.Agﬁ‘fu‘ :tu,_:f..l._w)d;)).;d.v

‘V.J BEL l_: u—:bgf 9 Vl_ BEL L_: CJ\.,\_CJJAIA ajj_f (NCT05+MPH10) ‘V.J BEL L_: d_"?}‘<""

:(INCTL.5+MPHI0) YL 555 L 55856 5 o5 553 L Sl fae 05,5 :(NCT1.5+MPHS)
chie Yo sl s Bl s glad v sl o= Sls () VU 550 L 0035850 5 Dl fie o5, S

Loanslis 3 lid Lo 5 005 550 (oS Cdls (o5 Sba s
Col,s 05 S L3 el op iy (P Jaar)il tals JuS ey S
oslizal pizean (P</r0)s S sdalin YU 55 L 00 S0 (soliS
22 555 08 550 b aslie 5o Dl fze 5 5 S0 VL alie S
(P</r0)ssls oo ssb a0 b 5 YU lasss b olicd eSS

el o en 4 1) S5 S Sledis slad s Comar alS

gy 3l K55 gn salllas ) fol e

5 S T VP g
oS s slaes S 5o I e sbadshe sl S0l
Joa) sl rals Jjus 0n 8 L oaalie 53 Sl Lo 5 005 580
Ol e 5 5550 VL slasss s Camex RS ol (Y
YU 553 53 3 S edaline J S 05 S L aslin 3 (gols pme sk
O Ll 5as a4 atly S sea SIS fite Sl eslatal 15 S
claly opl 03 (VY dpa)ad 8w lad s Cona S m s

Shedd Wit Olslyss 55 Sledds o 3535 (sad ghew sliws wfﬂ.:a

sy \Y4aA )l 9 0.3‘))})5 \WWooss (oM .))}L,\..._!) Ol S e ra}lc olSiuls Sl 06l al=xo


https://payavard.tums.ac.ir/article-1-6729-fa.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-17 ]

f/ '
Cin S (S e iy 3L A il (SLadg)S )s by 8L b)e gy #l JS b
e o> S bl gad 1€ (i Q&i))l—“rﬁ”" slady s e C_l@u B o,
Sl smesle Sledd dd e ejgs i S s rae St SSL DSl g5 S
sdaliie 1B gden JyS (Sille 5 adn <ol 55T VL 553 L ol fe 5 3555 oS
Foleaalse 10 (Sie S8 sbeos IS (Sou50er 5 =5 1B (S 0 e
N a5 L Sl fte 5 o 5500 0diS bl s sl 31 el a2 Olsly s ay by o 4oy il
it =2 paie (G ((Sia OIS Sl e alS L Slg il A 0 e ek
(o 3 O S slad b 5l Lad ) o dtan sl 5 (ST ol 4 vy =il )
5 (Ao Oy S 59 558 55l pal (U O ) Sledie Lo 5958 Slad s .l sdalis |5
tlescis sl e S Slen (el S s salie [0 (St 0K J 5 e slad sl
(A, D=t+x; E=\++x; BJCF=Y++x; G=£++x)

ta
e

WAA sl (23098 VY 093 (ol 3)5bs) wl s S0 3 lo,lc olislS (S8 jal puy 03Kl alxe

7E


https://payavard.tums.ac.ir/article-1-6729-fa.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-17 ]

w9 e SV gb 8 juae ol 4l

Il 53 Sl syl Jolss 5 M Olimman s el ol asnie
5okl sl el S s se 3 ASl e anlles 5 oo
ok s i) Olhss 3wl b o pata 5 el oK 5 Sles
Bl Jolse Joe slapnsilSe 5 a5 &) 50 (s3daze Slalllas
Jelse L2 Ola ol 53 oS e3s a3 BB slpe ol U3
2l ) ri (S5 sesle e ST SISl oS W5
Sl 5 Jos Jolse osar 3 s nl b ala) S
oo Ol L3 adn S3L S Soe Dl sl e
DEISS UM o GBS Gl 03 s s (08 Dlallas
ad S 5 Olgeay Sl e 5 e Sl 3 ISIT S Ol ey
Ao A 0bss 53 S e lasl s S e (slidol
sy a2l s Shes 5 ksl

ol Oz D3l bl Bl (Rl ) olas Je
o3l o530l (Y5 8)35 8 o o sums (ADHD) 01355 Ui i
oS 5 ol (T STVl a8l 2l 3 locig 55 sbas Sl Lo S
Ceely by en Wl 5 8 Aol B s s slagSs s Dles ok
S5 ol (TP s s b s 0T ke Ll
Sl o o B Ol W S g olen b OLess s
oas lad (al331 L ol Sl eslinad g5 00 S0 5 Sl
gl ORIPl s S @ e el (nl 4 035 ol sem (655 50 Slias
@2 S 5 nl G eme e (e Kl 5 g S aniS (ool pa
31 s Slaplal s 53 ol s g 3 Cilisen olalllan el
SLRpI 055 3 edS 5 O O35 RIS Ay Ol [2alS iles 5o
Oy slaplil by S5 lws s Jb (L e L
o b LT LS 5 K Ol 0S8 (AL
g3 esle 5 5 i Gl o sSe SO E)] ol wntlid
ol ods DUl e 4 e A 5 (gl il
e 5 mior o0k » 0SSl S e s S 4 Ol
2> Dless o W Gk sl el glaan 0555 slaesSe
b st slepal Al Cormpe oS pdidyl s Sas 5 bl
(1003, o sy 5523 5 o0

QL5 3o S a3 b e 45 o3l DL s SO

L;wg;..:or).LL.»ASJUJ'JﬂL&dS)}ﬁk;AcJuLw\d)‘:)QAJ):JJ

Sosw Sl g Olsl3s s ey wliicsl Sladlas @L:j
bl 3515 513 oS sab gmn 515 4y W55 5y s oS sl 0L
53 Slop sl gladgl 5 edd odd iy Glues seeS hau S
8L daL&» A1 5lep el sl g Uas sdalin Calites slac =
() K803 55 0 ook gy Und shos s 55 Lla 5 0351 s (g0 i
Sladshe s pedalin LG slap sl lad g 5 ok Comanr 5o
L) (Saalm i 3 st Saen 5 Sop saiea b (e
o d 1S5 5 SuS S Seen b Sledie S i sS sladshe
Sl el sladd g o e L S sdalin badd ) Gl Ao 5o
Sy s e S Sae s S gl Jske sl
St 53 8 (Sl s b 58 el sla Jle Slag e
O JS205,5 wdalin oty sl S slad b (o
Sledd Wime Olslyg 53 aly wbadl ganllae 51 Lol @L:j
sly Olad olacs e 5 50 5KS oS il (s e Sise
ol Gmaan 3L s sl ehsa 5 bl Sk S WS
Comer oalS a4 by o Ol sl sdas 5503 529 Wa (3 ge 51 atas
O 03 S 35 S 5SSl sbadshe 5 I e sladsle
03,5 4 Glate SlaS op it A el OT 4 Jske ool
05,5 crl o3 s YU 53 Ll e 5 o S (ge S 3l s
53 Sl pal gad g Goslss ladshe Comax S oSl
S 555 5l el Slad sl dlaos 5 e 55 5 28 05 5L i
() K95 S sdalis S
RS s gladshe 5l il flsl ey 4 a5 L
2 S ke saae Gl 5 (i e YL Ol
G adn Sl S S i gladsle W5 4 e Sulg
Aol el s il Jelge ol o3 el slacil Sl
bl 5l lodams Sl GLls i lad b s
Do 055 ol 13 18 el cnl D3 sk 5 (5 ges a slasl
Il s ol olSis s s ames ol pe 3 (555 1 (g3dkate
53 s Sl 35050 51 5ok 53 Sl 355 L o plo

2o CI.ELJ 4:5.3‘)4.3 9 wu aL<.2~u> L;:Jg,\.q& 9 (_g)Lb-L.u Y

(2 WAA i)l 5 (52309 23 1Y 0093 (woduw 3)5ks) Ol s S5 js role ol (S jul puy 03Kkl alxo


https://payavard.tums.ac.ir/article-1-6729-fa.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-17 ]

"

Ve 5 )92 S sim

Loy 03 S Jee 0 50 L Dli e L agrlse oS ol ol
Sk, Rl s 68 ksl i, (LAl o se s Ve B sts
Oblis s p s mls ()35 8 Fol Olss s plas]
L oless wod oIl W =y slass) 53 oS osm slaise
4 ol Ol B S 13 e SHkS e S e 0 55 b i e
o SV 5 e Coes bl Sl S5 ) Sl eslind
S Ol3be (gl (Js 25,8 o0 O35 L3 O gl 5 AT
4;;@ sl Wyte 030 Olslys 5o ;o (anlllas li .(F))s)l5
S OLE | g, lals
0 55 Sl eslizal 45 ol esls 0L Sl sem 5 Ll lallan
Sldlas (FY)55 S ol CokS S Cse A i
55 el oy WMl 5 5580 e B s 4 (godaze
S AST LS e Sl cOle opl 3 ilasstls p A o
sl p el s d  olal s s 8 S s
oo 53 il oS Sl 3L atls el cpl a4 Jls oS
oas 3 Shoe 5 bl » (ola,k Olhss L3 08 555 b rame Sl
ot 5 5SS Y P50 3 5ms Sl Sldlae sl s Shals
S ol esls glis Sl 5 Sldl Oldlae 558 0 o oo s
(F8)25 8 o wor 055 225 20ls 5 008 Hse i 51 05550
G35k Orss 53 8 55 3 eslizad 45 ool el OLES ot ol
el 5 adn ladshe 3 Sk (o GUl corse (a0 2
55 S eslaial pimeen (VYD) S e sdd Wgme 030 Olsly s 5o
$3See 5 bl Dld o se UL 2le et o
SalS Lo g 055 Sl eslizal (V) s S sad sl 53
Al 48355 o 555 Gase sl Rl 0 Ol Ol
Al ot s o i s IO 5 S sl sl sl
P 53 SOk Sodzmy a8 (V8555 o0 Ololy 55 055
s @ bl Jls oaus (o5 Sas 5 (ool le Vel sl
S als s ool Olss b DLy 5 8 S B ae
b 4 by e slaos ol s ISl dnl s e sla el
WS 03ls QL G Sy gl (POl S5 e slad sk
olrs S 355 o me 5 Olsbe el Wte (o sw sla 5 e

(s S slad sl )y}ﬂﬁ]m iy by Wl

G yme (51350 0553 43 Al el 5 345 e e3ls ahis OUT s
03 a8 G5 s Sl e B a4 atesly 0L S tlg_“a Iy sls
ol U b s Dl e s s g b ealitad oS
YoV e Jle 5 OLa 5 Pottegard (sasllas (YE) L3 S o Sls,b
53 Ol e Slays 53 3l eslizal 0Ll 3 a5 cd esls 0L
odd Wste Oblys Js 2l per Gl s SR ook Olss
e Oldlas (3L sl sl 05y el sl il S
03 ol Ohes os e Al Sld e S o pa s
sel Cosay gl aadllan 53 (YOIl po 3 5men [l OIS s
3 U555 Sl ealnal a8 515 OLLS edd W 32e 036 Ol 55 055 (e )
53 U5 055 phals Lol Wl e 595 a4 sl s D 50t DS fite
O3 53 DS 5 opl G e jliie Sl 1L aS (g sba 33 5 Ol 5
oaFe el Sy e s OB O35 Al Ol ols0L
ol cla b il glags, ol 5o (6o Hse 00 S Conl ol
el 03 S e 358 oy Seol s 3L 4 madlshs 5 slad sl
57 d 3wl J s oS 258 5 lad sl L ] 5 sl
O 5 Sld e ;s opl byl 0l oIS 5 pa czes
358 o JSE Jl s glacil w0 0 b Sl LIS e b
Shls Sl e a5 ol osls OLES axdllae =k (YY)l
St SVsb seslizl 4 5 sbas oslad pho K55 esle Ly 51
O35 0SS pilla e St Ve 5T O Glasss bS5 ol
LBl sy opl b as S e (S5 gesle )3 LIS Sl is o se O
e G S sl Sl e (YA)AEL o 3650 ol
A ol e il 5 e (RIS ek Sl Al pl s
) Cape O ol Wlse 52 4S5, e Dose eeliss
Sl a5l G 55 (V)5 55 o oS 5dn SladIGsl
Ll Smf osle G0 L ko ook 35m 3 o0 S
53 s bdle Gl sy a5 b b slad sk sbsl Bl
Fol G i eyl 5o 258 sl Comezr ialS ams
Coms S Sdshe 5 J5m bdshle Comar o5 5l 0L
ol oS Sl Al Sl e s s G eme JLis & Slekie
s Sl BLITGls Ol fze 5 05 550 595 Sl BIL Jals

o3l OLiS (Ghsm Sld g Sy o andlas S s s gme

WWAA b3l 9 (1230908 1Y 093 (el 3)9ks) VM SKib s psle oliily (Kb ol 0aSiils alze 132


https://payavard.tums.ac.ir/article-1-6729-fa.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-17 ]

w9 wde $Ygb b juae wl

Sl pd slaadl ) By 5T el (bl Sl s 550 (geasOLES
3l 3 48 315 LS Slap el (sladl a3 (5 S eIl (e AL
I e 5 5 5 45 S S Rse Sl el W gte Ol 5 4
Comer alS L 2alS Lady) b3 (g e3ses il
Olsee Srals” oy LI oo oS Slap ol sadd o)l 500 (slad s
3 Sl Ses il el 83 sl el b ke Dlepnds
Olsl3 55 31 s a3 Slap el gladl ) 35 5T 5 8 2als LV
Sl esls LS O Ss 5 Miranda-Spooner (saallas ol AL
5SS oLl eosn 3 a8 Slisbe Sl Wgme gla Sge 3 &S
o2 4 58s 03 05 O e il 5 JaedS Ol e (iles ST 3L s
slad sl il Sud glad shoe (V) onl il il 31 W5 5l
A el O30S (la W01, Cled Ols 0 535 50 sl 03,
Sy Al GoinsOLES Ll 5 oo 0527 O s gl Ol e SRl 531 0l

AL 8 5S 51 d slad e

Do Vb s o sl OLE Gl 3l ol

Sl GWIL L5 o (551250 e 5o 5 8 Sl fize 5 5 5SS
Slop el slad g ool 5o slad sl 53 sdaze (55 ,Shas 5 (5ol
sl a5l a5 5 sk el S 4 e
oas 5 Shes 5 sl W 51w Olss L3 ol S a8 338
o U3 8 e slgii el ol 53 ns 3 platlicss | s
Rl sl s 5l el edaline Sl a5 5y, 3 L;La(,.w._;lia S

BPRRE J R PTIE N PUONE F PPN PR TN PO

,_53!:)45 9 M
o)Lo_«::: “ .,LJ)‘L;ALJ){S LSA"‘L’QL.'.li L}«él} L}:ﬂ}ﬁ U'-'-l C_[L’I.r
a@\b ’.W.AL j}_{ (*,ow“ C,J}l;u )‘ QKJM-J._‘}J .LJJL‘-;G (iY‘/‘\Y’\".)

J.%L«.:L;n ,.iw'""jﬂ.,\ﬁ PO ”Qi‘ Sl coles g RS

LS 5 Ll ladshe 53 sl (G508 Sle d Comer 1alS
OTILeks rb b I Sad e

o SLS 5 815 US55 ege B (60l i
C_LA): e S Olee (6 Seslll (FVAS o Wl e L pro 3
O 3 sSs clile oS cl enls DL i O 5 K5 kel
53 g 8,8 58 (M)l 2 ()8 Olsbe 5l Lagyar
23 Fse 05 0Ad b Corpe (51l Ol o 5SS o e
D3t 355l 035 o oo 53 oo s il IS
Sl el cpl 53338 e odul gla s 4 OF Wl 5 el
4 50 58 5l eslanal oS el esls OLES (65w sb i ge 55 Al
23 Gl pme Dl pas Sl Camse 5o sla fige s atia VY Ok
525 bsd laedi ;S U st L33 5 Lok 55 5l sl (S5 05Le
sandllas 55 (YAl ol Olaly s 5 (ol Ol s 550 Corge
Sl sz 5 OF 55 5 (551,50 51 8 15 550 G e 3100
ol e ol e Sl Je Sl eslizad U Ol s,
e 3 «5I3L Sl B esle sla b e 53 5SS 1 ealinad (el
bl 5SS s g (A Oss sk s 5 sulall
(ADHD) i o e 5 o5 Dt alin o5 63 S, 5 e 5
S ol Wgme 5 Obl3g 5o dadh 5 i @ty Do 4 o
L ot S st Bl o 025555 e (o OS5 (M)
St bl o s s S el Al 3 G b Sl i 2
Lgd e edalin CSL £ sladsha js a8 558 85 o3l 5o
5 Sl sbadsle b S8 el sladsle Ll e Ls5 ool
5 oty Ol i 5 ()AL IS 3L asle el slad e
N A F e (5SS B rae Blane 5w sad ke 3 (53 Ses
30k ol lad s b s Sl sl salin Lol LY
(ENDAEL Sk Comer 2alS 55

Slined  pucS Caalies (S 031 5 ooy 2 Sl G o
Sl (Dl e 5 5 S Sl eslizal WBlge 55 oS 313 0L aay
Llgi o oS ol iy JseS Gl s Ol s saay

P

-

1. Kraus MF & Burch EAJ. Methylphenidate hydrochloride as an antidepressant: Controversy, case studies and review. Southern

Medical Journal 1992; 85(10): 985-91.

Y \Y4aA )l 9 o.g))})é \WWooss (eodaw .))}L_\..._a.) Ol S e f}lc olSiuls Sl 06l al=xo


https://payavard.tums.ac.ir/article-1-6729-fa.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-17 ]

femaig

Ve 5 )92 S sim

2. Levin FR & Kleber HD. Attention-deficit hyperactivity disorder and substance abuse: Relationships and implications for
treatment. Harvard Review of Psychiatry 1995; 2(5): 246-58.

3. Arria AM, Caldeira KM, O'Grady KE, Vincent KB, Johnson EP & Wish ED. Nonmedical use of prescription stimulants among
college students: Associations with attention-deficit-hyperactivity disorder and polydrug use. Pharmacotherapy 2008; 28(2):
156-69.

4. Cansu A, Ekinci O, Ekinci O, Serdaroglu A, Erdogan D, Coskun ZK, et al. Methylphenidate has dose dependent negative effects
on rat spermatogenesis: Decreased round spermatids and testicular weight and increased p53 expression and apoptosis. Human &
Experimental Toxicology 2011; 30(10): 1592-600.

5. Jones JR, Caul WF & Hill JO. The effect of amphetamine on body weight and energy expenditure. Physiology & Behavior 1992;
51(3):607-11.

6. Teo S, Stirling D, Thomas S, Hoberman A, Kiorpes A & Khetani V. A 90 day oral gavage toxicity study of D-methylphenidate
and D,L-methylphenidate in Sprague-Dawley rats. Toxicology 2002; 179(3): 183-96.

7. Steele M, Weiss M, Swanson J, Wang J, Prinzo RS & Binder CE. A randomized controlled effectiveness trial of
OROS-methylphenidate compared to usual care with immediate-release methylphenidate in attention deficit-hyperactivity disorder.
The Canadian Journal of Clinical Pharmacology 2006; 13(1): 50-62.

8. Markowitz JS, Devane CL, Pestreich Lk, Patrick KS & Muniz R. A comprehensive in vitro screening of d-, 1-, and dl- threo-
methylphenidate: An exploratory study. Journal of Child and Adolescent Psychopharmacology 2006; 16(6): 687-98.

9. Tsai SC, Chiao YC, Lu CC, Doong ML, Chen YH, Shih HC, et al. Inhibition by amphetamine of testosterone secretion through
a mechanism involving an increase of cyclic AMP production in rat testes. British Journal of Pharmacology 1996; 118(4): 984-8.

10. Adriani W, Leo D, Guarino M, Natoli A, Di Consiglio E, De Angelis G, et al. Short term effects of adolescent Methylphenidate
exposure on brain strial gene extension and sexual/endocrine parameters in male rats. Annals of The New York Academy Sciences
2006; 1074(1): 52-73.

11. Taghva M, Toutian Z & Fazelipour S. Effects of formaldehyde on morphometric structure of testis in Balb/C mice. Medical
Science Journal of Islamic Azad University Tehran Medical Branch 2007; 17(2): 91-3[Article in Persian].

12. Fazelipour S, Jahromy MH, Tootian Z, Kiaei SB, Sheibani MT & Talaece N. The effect of chronic administration of
methylphenidate on morphometric parameters of testes and fertility in male mice. Journal of Reproduction & Infertility 2012;
13(4): 232-6.

13. Kianifard D, Hasanzadeh S & Kianifard L. The study of time dependent administration of methylphenidate on the microscopic
indices of spermatogenesis and sperm analysis in adult rats. Journal of Experimental and Integrative Medicine 2013; 3(2): 121-5.

14. Miranda-Spooner M, Paccola CC, Neves FM, de Oliva SU & Miraglia SM. Late reproductive analysis in rat male offspring
exposed to nicotine during pregnancy and lactation. Andrology 2016; 4(2): 218-31.

15. Sofikitis N, Miyagawa I, Dimitriadis D, Zavos P, Sikka S & Hellstrom W. Effects of smoking on testicular function, semen
quality and sperm fertilizing capacity. The Journal of Urology 1995; 154(3): 1030-4.

16. Arabi M. Nicotinic infertility: Assessing DNA and plasma membrane integrity of human spermatozoa. Andrologia 2004; 36(5):
305-10.

17. Ravnborg TL, Jensen TK, Andersson AM, Toppari J, Skakkeback NE & Jorgensen N. Prenatal and adult exposures to smoking are
associated with adverse effects on reproductive hormones, semen quality, final height and body mass index. Human Reproduction
2011;26(5): 1000-11.

18. Zenzes MT. Smoking and reproduction: Gene damage to human gametes and embryos. Human Reproduction Update 2000;
6(2): 122-31.

19. Take G, Bahcelioglu M, Oktem H, Tunc E, Gozil R, Erdogan D, et al. Dose-dependent immunohistochemical and
ultrastructural changes after oral methylphenidate administration in rat heart tissue. Anatomia, Histologia, Embryologia 2008;
37(4): 303-8.

WWAA b3l 9 (1230908 1Y 093 (el 3)9ks) VM SKib s psle oliily (Kb ol 0aSiils alze I8


https://payavard.tums.ac.ir/article-1-6729-fa.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-17 ]

P gy "‘

w9 wde $Ygb b juae wl

20. Mangubat M, Lutf K, Lee ML, Pulido L, Stout D, Davis R, et al. Effect of nicotine on body composition in mice. The Journal
of Endocrinology 2012; 212(3): 317-26.

21. Solanto MV. Neuropsychopharmacological mechanisms of stimulant drug action in attention-deficit hyperactivity disorder: A
review and integration. Behavioural Brain Research 1998; 94(1): 127-52.

22. Zuddas A, Ancilletta B, Muglia P & Cianchetti C. Attention-deficit/hyperactivity disorder: A neuropsychiatric disorder with
childhood onset. European Journal of Paediatric Neurology 2000; 4(2): 53-62.

23. Dunnick JK & Hailey JR. Experimental studies on the long-term effects of methylphenidate hydrochloride. Toxicology 1995;
103(2): 77-84.

24. Humphreys C, Garcia-Bournissen F, Ito S & Koren G. Exposure to attention deficit hyperactivity disorder medications during
pregnancy. Canadian Family Physician 2007; 53(7): 1153-5.

25. Pottegard A, Hallas J, Andersen JT, Lokkegaard EC, Dideriksen D, Aagaard L, et al. First-trimester exposure to
methylphenidate: A population-based Cohort study. The Journal of Clinical Psychiatry 2014; 75(1): 88-93.

26. Belivacqua EM & Abrahamsohn PA. Trophoblast invasion during implantation of the mouse embryo. Archivos de Biologia Y
Medicina Experimentales 1989; 22(2): 107—18.

27. Adamson SL, Lu Y, Whiteley KJ, Holmyard D, Hemberger M, Pfarrer C, et al. Interactions between trophoblast cells and the
maternal and fetal circulation in the mouse placenta. Developmental Biology 2002; 250(2): 358-73.

28. Andreazza AC, Frey BN, Valvassoroi SS, Zanotto C, Gomes KM, Comim CM, et al. DNA damage in rats after treatment with
methylphenidate. Progress in Neuro-Psychopharmacology & Biological Psychiatry 2007; 31(6): 1282-8.

29. Halliwell B. Oxidative stress and neurodegeneration: Where are we now? Journal of Neurochemistry 2006; 97(6): 1634-58.

30. McFadyen-Leussis MP, Lewis SP, Bond TLY, Carrey N & Brown RE. Prenatal exposure to methylphenidate hydrochloride
decreases anxiety and increases exploration in mice. Pharmacology Biochemistry and Behavior 2004; 77(3): 491-500.

31. Costa Gde A, Galvao TC, Bacchi AD, Moreira EG & Salles MJ. Investigation of possible teratogenic effects in the offspring of
mice exposed to methylphenidate during pregnancy. Reproductive Biomedicine Online 2016; 32(2): 170-7.

32. Lagunov A, Anzar M, Sadeu JC, Khan MIR, Bruin JE, Woynillowicz AK, et al. Effect of in utero and lactational nicotine
exposure on the male reproductive tract in peripubertal and adult rats. Reproductive Toxicology 2011; 31(4): 418-23.

33. Sobinoff AP, Sutherland JM, Beckett EL, Stanger SJ, Johnson R, Jarnicki AG, et al. Damaging legacy: Maternal cigarette
smoking has longterm consequences for male offspring fertility. Human Reproduction 2014; 29(12): 2719-35.

34. Shea A & Steiner M. Cigarette smoking during pregnancy. Nicotine & Tobacco Research 2008; 10(2): 267-78.

35. Fowler PA, Cassie S, Rhind SM, Brewer MJ, Collinson JM, Lea RG, et al. Maternal smoking during pregnancy specifically
reduces human fetal desert hedgehog gene expression during testis development. The Journal of Clinical Endocrinology &
Metabolism 2008; 93(2): 619-26.

36. Rehan VK, Liu J, Naeem E, Tian J, Sakurai R, Kwong K, et al. Perinatal nicotine exposure induces asthma in second generation
offspring. BMC Medicine 2012; 10(1): 129.

37. Luck W, Nau H, Hansen R & Steldinger R. Extent of nicotine and cotinine transfer to the human fetus, placenta and amniotic
fluid of smoking mothers. Developmental Pharmacology and Therapeutics 1985; 8(6): 384-95.

38. McCarthy DM, Morgan TJ, Lowe SE, Williamson MJ, Spencer TJ, Biederman J, et al. Nicotine exposure of male mice
produces behavioral impairment in multiple generations of descendants. PLoS Biology 2018; 16(10): €2006497.

39. Zhang L, Spencer TJ, Biederman J & Bhide PG. Attention and working memory deficits in a perinatal nicotine exposure mouse
model. PLoS One 2018; 13(5): €¢0198064.

40. Delbes G, Hales BF & Robaire B. Toxicants and human sperm chromatin integrity. Molecular Human Reproduction 2010;
16(1): 14-22.

41. Paccola CC & Miraglia SM. Prenatal and lactation nicotine exposure affects Sertoli cell and gonadotropin levels in rats.

Reproduction 2016; 151(2): 117-33.

¢q WWAA i)l 5 (52305 23 VY 093 (woodiw 3)5ks) Ol us (SSib js pole olfisls (Kb jol pu 0okl al=xo


https://payavard.tums.ac.ir/article-1-6729-fa.html

[ Downloaded from payavard.tums.ac.ir on 2025-12-17 ]

Ve 5 )92 S sim

The Effects of Long-term and Simultaneous Administration of
Methylphenidate and Nicotine before and During Pregnancy on
the Microscopic Structure of Testicular Tissue in Male Offspring

of Mice

Parastoo Zakipour! (M.S.) - Davoud Kianifard*> (Ph.D.) - Ghasem Akbari® (Ph.D.) -
Emad Khalilzadeh* (Ph.D.)

1 Master of Science in Veterinary Histology, Department of Basic Sciences, Faculty of Veterinary Medicine, University of Tabriz, Tabriz, Iran
2 Assistant Professor, Department of Basic Sciences, Division of Histology, Faculty of Veterinary Medicine, University of Tabriz, Tabriz, Iran

3 Assistant Professor, Department of Basic Sciences, Division of Anatomy & Embryology, Faculty of Veterinary Medicine, University of Tabriz,
Tabriz, Iran

4 Assistant Professor, Department of Basic Sciences, Division of Physiology, Faculty of Veterinary Medicine, University of Tabriz, Tabriz, Iran

Abstraect

Background and Aim: Methylphenidate (MPH) is one of the commonly used
drugs in the treatment of hyperactivity disorder in children. The use of MPH has
been associated with increased activity of the central nervous system so may lead
to the abuse of this compound. Nicotine is one of the compounds available in a wide
range of people in various forms. The negative effects of nicotine on pituitary-
testicular axis and spermatogenesis have been reported. In this study, the effects of
long-term and simultaneous administration of methylphenidate and nicotine before
and during pregnancy in mice on the microscopic structure of testicular tissue in
newborn babies were evaluated.

Materials and Methods: Adult mice received nicotine and methylphenidate for
eight weeks before and during pregnancy. Embryologic indices and microscopic
structure of testicular tissue were evaluated in newborn babies.

Results: The results showed that embryologic and histologic indices in newborns
from treated mice decreased in comparison to control group. A decrease of cellular
population of seminiferous tubules and development of some structural changes in
seminiferous tubules has been observed in treated groups.
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