[ Downloaded from jssu.ssu.ac.ir on 2026-07-06 ]

Journal of Shahid Sadoughi University of Medical Sciences O30 (P9do sl (S 3y pole ol Lhdghy oole aloxo

e H S, b, _
Vol. 24, No.9, Dec 2016 meﬁ_-,i;,a-%w,% WAB 13T A oylads TF 049
‘ ¢
. Y sainir .
Pages: 736-747 - = VYP-VYFY iaxio

4 SN 3 o g Sl (50 30 462190 O il
S9w g 30 S48 O

b . P v Yo . ,
LI st pal gl ¢ (o055 auSy ¢ (Jogwy (e o mmid (Bolo 5,045 ¢ (BT WD dee

ouSs

» U] u‘f‘ L oy ) 6‘13 6),..0.; @)’U 6L®)L§ kéJs Gl ool ansLls O 6La.c‘ JLQ.C‘ )l LS)L“‘“"" B U‘J)‘ 1doddo

S 2l aals 098 Wk e QU A 05,5 ¥ 4 5 Al 5 sy5m 90 e T (o addlas Gl ) i n s
Sde oy Sl ygalis ;0 CaonB 00 L O polie b o 03¢l 035900 O 5l coss (yloyd 09,5 g0 ,o 5 355,5 Cl 0 oyigs
D 5 g9pb o)l e oo Boy g €l Aol eslitul b (zmiwdye slaggesl A g, 50 ais)S 2l e pglae 5, A
SrSoslail sl bl 5l a3 diged g wiad axaS Lol She b Sllgs (LL j0 ol plxl olaawd 5 51> 0,0 a4 STy
.\JQ; J&| ELISA ws) )‘ oolazwl L> Jj).,.:ﬁf SO Cj.'a.w

g CLOY) b 590 50 1) (6,18l ).o‘l., TP PSS v ERCSR IR S PRCIPR VG JX St UFSUWINGH v Ig>-SED IR S H PVES Y YT
ey Sl YL 590 ;0 LAY g 5l 590 0 TEY Gl 4 Sl 050 Geleal ol assls las sem 51 (109) YU je0 o
S el oS ols lad |y pals TA b ojo a4y STy ol g 7PA U o2 oloend 00 4 Fuly jo 3G (P< 4 0) cal Leals
09 53 o9 Wog)S (e 50 Ly (93 J953,55 Olies 0505 Moo (s bl Sk

S USM Qﬁmgn 0O Oy Sl L: Ode ‘S’Yﬂa UwLo.J )l ) as JBO)Q LgLQJ)m L L}“‘S‘B ) ).}L ‘5).45459..4
5 Jos il b alaly jo gyt Oldllas (puly odle 09l 7 ke 0,0 cdie jlade 185 el 4 e PLST SO lgiea

el pleil BB Ol ) Conl e

G 090 sband 3,8 o )l 5,0 (o p Oliwl s gulS slaejls

Ol 5 ol ¢ S el 231 )l pole 59,5 ¢y kil -)

Ol pg5 088515 (S jyal> 82505 Ay ple 09 )8 (bl Y

Ol a5 a1 ¢SS jual> 2ISEG1S (S jal> (o908 (5555 -

Oliows I ¢S ol 2255515 sy pole 29,8 ¢ )y sbiwwl -0
shahroozian@semnan.ac.ir : Suwg xSl oy = V1 DOV 1 AFOF 1032l £(J ghunmo 8 3dkanns 33)%
VFAB/V/ 1D 1o iy )b 1F90/P/PE s cdl s )b


https://jssu.ssu.ac.ir/article-1-3725-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-06 ]

YYy

OliKod g 295 b oo

£ S e 3l lgice bay] Azl 45 ol o b
O9is «(Flinch-jump test) i, pac (Tail-flick test)
3,5 g (Hot plate test) gls axas 3l oslaiwl «(Pinch test)
(OVY-10) o, pb (Formalin test) ydle,d 55,55 51 56

5 4y slapls 5 bl jo oy k8, Sl L)
g orl el b s 90 (025 D90 paes Sy
Ssp RYS 5 el 5l (S S UL et les]
G5 o Gly slaisS plo 4 Gl press (g)lid; SV
Sl s Slawe olalllas plosl 4y lolitily, 5 ol ehioce
e Slallln (gl war il Sy 53925 S jsbay 5
28,5 oo ol 2

Cngonme Jloiol SIS 4 o o @lp 2l Ghegn
o 0 ol 4 (gmogaly 50,8 (w50 i op b e
y haalin Jlaio! rast jpliia &) oIS 5T e Jao
5 S @elsz 3 ol jo 9,0 b b e (5)18, WS
w5l 55 ol (605l L 1) i ol oy 00 inio
G 5 Jariss Ol G g 2leesd 358 oles
Cal ol gy 33 o b 0l BLS ) e 55m

IR )

o olgo

sbs 5 lall 550 28,5 51 51 il (55w i
STl s 9,15 Jslns 5 llome 5255 8,5 51 asalle
A gyl Gl el S50

alllas 3590 sloog S g (Sl Joo

VO-Y: Sy amalo b 5 Wb 5)9m Shge aslllas cnl o
330 Sllg> 00,8 bl il sl @l p)8
Gl Slls> 5235 5 Gsn o Sl Gl
Sllgs 0l (gl 5 olus olRidls (S junls oaslisls
arys s Sl celo VY 5 glidy, celu VY Lyls
oz 3l g mad o ol 3 Sl 4 s YY-YO ol >
0,95 £9,0 3l i Ollgs ol (6,10 Blas Ll L

2975 o wax ks b sl Cox gy, Ve e

1van )ST s 0 lou (e 9 S 090

doddo

Jelse Gl olan 51 s ls e 5 sinio pae el b
Doy 1y e Codle pSo Olls alexl e oVl
o] AHINS uu\; alizes 6LQW » @ljbﬁ vlj.ul.v 9 oo;
solitul ams jo oS Col o sloossVT alesjl
Sy ge Z8ly a1 50 (] reb qlis 9525 5 (xio
el oolainl gl oals Jlesl Sl slaiasguse s e
o Gla.m le.:bo‘.\.;.;.\ﬂ )| uw u-'-i*-“‘ )15 u;‘ S o
e slooan¥T 5b 4l 3535 L.V Y) 09 00 o &
A Al e Gl N SRS s Sl
Sy o 58 ety eyl (SB6 SIS 90 53 A o0
s (S 00l plol Slallas 5 50 5929 (5oL Slelgal
9 )0 (oas plans oSS 2 6 Silpg SIS0 bl
555 e 538 5 D Sl y5e sl sbnl o
g.,\BL: )*u‘).w 9O L 9 clale a5 ol sl u,..:)‘)f (Y‘\”)
o cdbale Gl badl Sy g cuns eSS 5 LS e
iz (g 50w @jF Grizmes s VL e
OIS (K (y 5 led Do 0D 975 e e 4 She
201 56 4 lgiign oy grae S LEN) o ) 68,
ailigl ulaa! 3l casl Sole 00 0,5 o)lil 50wl
33T e sloailly om0 e 4y Ygane 45 003} 39390
Sl sy Jalge 51 36 Sy 565l g 95,5 0 ol
RVLY Sy9° J.A‘B.C g_}”‘ )‘ by Q)LMJGA )‘J‘s ‘) o.\j)’ S9>g0 as
St ks § JomaS 236 sloons 15 ;] smase slasbl
Sl 20 4y o 1S ol Wl oo 8L s (g STy S
b aS o Jaie 635 o cladl s 4 1) 0,0 (rac
03,5 &S ol yuy (S8 o]

5,0 bl i 8 g bl Sl atsdd Sldlhs
u»s) 9 Oy aS ol ools UL"” Oyeimo (/\—\’) Ca 0392
034 )‘Jf).ul) 30 L Soyos ailiw] o iolesl pleil

il slaialesl 030 e byl jshie 4 .(V)) Col

O3 (PBguo vl Floyd — (bl Glous g (Kbj pele o KLI1S alxo


https://jssu.ssu.ac.ir/article-1-3725-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-06 ]

v g ST 4 o e il oy pe aglee Ol VYA

Slilg STSS 50 Syl 050 wle] iole;T AV 59, 50
amio 59, 4l Vo Soe 4 Sllgs ialesl cpl jo .0l ploxl
3l oolaiwl b sl ools J1 3 ol F il a0 £ Syl L gl
Cod 09> Cawd ] )0 Gles 1Sl gl miwleg
Al ad s by o 0 wleal £9,08 asli laiedy 5 008
Cewd adl Ve flejose jo flas oS Sleds slawd (pizren
SrSoslail o0 lusl Cals asls laie 4 o o 1y 09>
20,5

Slilgs ST 0 glbond 050 wlus| Sialesl AY 59, 0
I Gl 4 LY s Sl eled yo il plxl
GuF Ol el b S e il p Ojgen e
STy daBs O o Ay A lde 90 5l eolazwl b g s F
Ol Fegig)S Sl eslitul b8 S I8 (o) 990 (lge>
E9r0 oalh Glgie & (&5 Joe Gowend 50 Olo> 25Ty
A oleewd 00 el Gl el Glge @ o]

09> Jsi )55 Ol 213))

(bt 9 Gl oy peleal ol Gl Gl e
A el 93 JondseS Olie saSoill sln ) syl
o g ond e il il o b bl Gralesl 390 slagase
oinlo)l (sled 5o lunl sddisyglaez slopyss ws,S
b (3T s S50yl olSss asgs coliail 51 g 9 (55l
2 eSS > p Sl ppe Joi)sS Ol S
AJQ; u;‘)jo)‘.b‘ (ELISA) I).'Y\ J}AM wj) l; ),..Jb_.»o

laoals Lg)l.oi R

owbyly BT 5l eolatel b calie (slaog,S (slaosls
gl o Sedl ogesl Gl eslitul b e 5 a8,bS)
L85 B gy g0 00 5l FSES P sy s

Sl 050 > E958 Gloy 2o S

1van )ST s 0 lou (e 9 S 090

G gl il bogole Llil o sloole 4isS e
FRRCH HPUCSRE RV S KV ¢ RV [P VRGOV
LU O Jeddlgios Golol o Gialejl oys8 Jsbo
18, e olStils _SKeels saSitils _aliyle;] cllgem
W

3 ola jobar ym gy YT adlae ol s
09,5 2 Sl N=A) w8 5 13 55 slaoy S

oged b0 1y Jgere Ol g5 ol aalis og,5 (!

OPPM e 09,5 cpl Sowalis] I ;5 .0pPMey S (o
o 352 g o e Dl

Ole 09,5 cpl Gawelsl O o Beeppm oy 5 (7
LSl D929 s DLl O+ - ppmM

1oy 25031

13& O pao ol

P 6l sl 5l BB 5 gl e baog S aled 51
oorwd 50 g ab 6ol (Jioms (695l Alawgay wiie 9o
LAD 5 V) Y F¥ YA 00 glags, o 28,8 5 llgs
$lae liae waile B slae 5l oyiws jo glie i Lol
233,5 dnslea 0 b o

SErae ol i

Sl gl ke win g0 j2 laog S slei sl
2 05 2 sl o Sl 5l pasie e b Gaela]
Q36 a8l 05,8 T a5 gyeb 4 b ,S 8 Sllge e yiws
Oy Sl 51 OPPM (g9l a0 09,5 Gl g O Sl
Sl 8PP (g5l e 03,5 ST 5 Jslone 5500
DY FY YR N0 Glajg, 10 00 ol jo Jslxe & g0t o
wsile B T 5l Geyms o o Jaie Lol L AD 5 V)
A Ao 0l B pae O ljae

039 Syt e

DAY FY YA laggy 55 09,5 2 slr 05y St e
33 Ojy sl 5l atia 50 (nl 3 (59 Oliee Joli5 L AD 5 VY
0,5 dwlore ALLAS alan g0

O3 (Pguo vl Floyo = (Sblage wlous g (Sbp pole olLilS alxo


https://jssu.ssu.ac.ir/article-1-3725-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-06 ]

yYa ol g 89S b5 dwsxo

OppM 64,5 L auolae ;o &+ +ppm 05,5 .005,5 caalice salis asb VVOY sals 09,5 1o gl 9,0 e £9,8 2Kl

a5 Sl 0y e £9yd A Cod STy o Sl il 05,5 ;o 9 4B VY 0ppm 05,8 jo a5 o oy
O USS) 09 lo ge BB O+ - ppPM o BPPM 05,5 55 ;0 ., 4l VA/YA 0 B+ - ppm

03,5 s Aualin 3 03, £0,0 ooy SIS (s loisten ssbay

Effect of Lead Acetate on Nociception in the Mouse
Reaction Onset when Placed on the Hot Plate

25
* *
20
e e s
D |
g 15+
j =4
O L
c p——
S
g 10
o
@
I !
|
0
0 5 500

Lead Acetate Concentration (ppm)

O+ -ppm 5appm ‘pqhubélgojjqumu oj)f)a ksT)|)_'> o)oy@ﬁduj‘)guébjwﬁw:\ )low

n=A) ui.iLeﬂ 039, X 0,90 5LL o ol 30 oy L]

sl 20l 09,5 b anlie ;o P<e/od s sine cglis Sl # codle

09,5 b awslie ;0 Oceppm 05,85 200,85 covlie sali L;)‘)}J)QWQA&).}Q)M];L"
Segime B!l as oy lis ) (g xeS STy Oppm 5 YIVY canli 09,5 10 Cawd e olado slaws .Sl

(Y JS5) 0gu <0 B PPM 09,8 10 g Voo OPPM Cdalé b 0,8 o
09,5 b aslin j0 (g o goe Sglas B0 o ppmM 09,5 ;o 09

Effect of Lead Acetate on Nociception in the Mouse
Reaction Intensity in the Hot Plate

Number of Licking / 20 sec
—
T

) _ T *
i

I\) O«

Lead Acetate Concentration (ppm)

O+ -PPM 5 OPPM jao cdale b glaog 5 L aald 05,5 1o 51> 9,0 o Sl lre las g .Sl Y loges

1van )ST e 0ylous (o5l 9 S 0590

N=A) Gialojl o355 4+ 0550 0l 5o @ )0 e Sl
ol a8l 09,5 b dusliio ;o P<e/e 0 jlo sre glis il # codle

O3 (PBguo vl Floyd — (bl Glous g (Kbj pele o KLI1S alxo


https://jssu.ssu.ac.ir/article-1-3725-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-06 ]

e 1 ST 0 e oliw] po jo dgTge Sl VE

Josixe el 5 31 Laadesl oyl ol 0o 5 oamlice sloard
il OPPM 09,5 B« pPM 4 OPPM 09,5 aumlio 10 095
095 & S ) (2lon® 3,0 > £9y8 3 Iy (Sl ol
(Y JS8) 0905 ylo gime 58 OS]l aS ols yLas b+ - ppm

bt 9,5 > £550 Sloj » oy Sl
wall 05,8 3 bl 9,0 > £9,5 Gloy Sk
0555 15 5 4l VVVIVO BPPM 05,5 5 5 asl YA/FY
03,5 b asli 05,8 amslia ;o 09 4l YAIAA &--ppm

3,0 > A Comd iiSTly ley Lisl3dl O+ -ppm 4 OppmM

Effect of Lead Acetate on Nociception in the Mouse
Reaction Onset after Formaline Injection

Reaction Onset (s)

T

I\ O~

Lead Acetate Concentration (ppm)

oy )T b aall 09,5 13(0le> b A 55 (e g CBluie) (ploond 3,5 (> 29,0 (loj lore sl 5 Sl T Jlaged
ENAY Gialosl 035, A 0590 5L 0 Ol jo Gy Sl PPMS00 5 PPMS (oo cdale b

ools las uals O+ - ppm 5 OPPM 09,5 50 ;o dad oo LiS
09,5 duolie ,o .Cwl 009 Lo cxe LSl Ll sl
Saddy Comd yioS e 4 OPPM 04,5 O+ - ppM o ppM
o S pl a5 ol plas STy oleend )8 e

(5 USD) 090 Hlo sixe

G,L.M.; o)oyo..x.iaﬂg._:ﬁﬁjis
@l VY e v aali 09,8 0 b owedd Glejne (XKl
Dgr sl FALY D- - ppm 09,5 9 a sl YY/YA Hppm oy,
B pPM 09,5 o OPPM 09,5 L sali 09,5 awslas o

OSly gloand 00 e A Cad Glg a5 Sl

Effect of Lead Acetate on Nociception in the Mouse
Reaction Duration after Formaline Injection

A
@
s
= s
|
3
a
[ =
Qo f. +
3
L5}
o
Yo I

o

Lead Acetate Concentration (ppm)

L aals 09,5 10 (e b &S 0 udle B 5gad CBlae) (pland 970 (u> o jlas sl 5 (12 keo :F logal
(n:A) wtn)" 039, q. 0,93 LJL:L’ B A_)" 9 Py ool O ’ppm sappm clale LJ Gucs)f

1van )ST e 0ylous (o5l 9 S 0590

O3 (Bgo st Sloyo = (bl Wloas g Sy pale oL alo


https://jssu.ssu.ac.ir/article-1-3725-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-06 ]

B vey

OliKod g 295 b oo

og,S )0 (195 Josedsss law IS (e 02 i o
(O JS2) 053 lo gine

O3 J935395 9ay98 s 5 oy 30
32 VY el 093 50 93 JsiedysS ke ek
2 eSS eSae A Do ppPM 09,5 5 g +/FY LLPPM 05,5

Effect of Lead Acetate on Nociception in the Mouse

b

Cortisol (ug/dL)

Blood Cortisol Levels

I\ O

Lead Acetate Concentration (ppm)

oy, S L aald 09,5 ;5 (593 955185 9es98 gl lxe sla g (uSlee 1 jloges
M=A) Gtalojl ogg; A+ 0y50 (Ll 5o ol )0 yw SLsl 8- -PPM 5 OPPM ke |

odds ,l55 (slazan 003len 0,95 S ,0 lawgie yobo 4y e
P 50 ooy, S L el 09,8 0 (ghlo sre Dglis ool
(\ Jj») A ol D

s & Ol e 50 o 5 138 3T Gl V Jgar o

R0 0N (9 Dl uizeed g 4lie g0 2 )0 lawgle

IS Jsb 53 Lsgie job 4 (lsa> 10 50) G (39 5 Dl g (Ad 50 58 50 s> e bawg) OF 9138 35 i dslie ) Jgu
(N=8) LT 3 Gyus Sliwl B+ - PPM 5 OPPM clile b Hlos sloog 5 L vl 09,5 ;5 (slazan VY 6,90

b 5
DALY ALY ¥ (a2an VY o/p,5) 13é by o
JREEN AYLF AOEY (a2 VY o/ o) 136 b o

—+/y£-/f —e[PENY -+ IYEV/Y

Do 2l g 8,0 elea ey 4o 3G ols Glas | s sine
W08 canlie oy By [0 leeg S 0 00 wlesd
wals 09,5 55 55 JoiehsS g Oliee 50 g Dol
Olie 5o pizmen i cddlice (o B ye 40 (slRog,S g
saplie o s glds 35 59 Sl g ol JiE G pas
20,55
w56 4 50 g selate 4 &5 (LS Slalllas 51 (S,

Q‘)ﬁo 39 59y YY Cowe L Lb(.')) W) ‘Dl.?U‘ S0 uul.m}‘ »

1van )ST s 0 lou (e 9 S 090

aaa \Y ;000 ,5) 65 039

P ) o Gl 0y5e glagise adllas ol o
Sl 53 s 2l ol slaol, 51 (S0 oS ez 5 (23155
alinl olobs imgh ol 5o w60, cdl,s wel pls g
aallae 3,50 Gllej® 825 9 Elo dzmbo (b9 93 4 9,0 G20
SO
Eard oloj 33 Silosine Dygetr 330 el o 3T
05 odalie w0 (B )3 Sy S 50 ()l 9y e

uﬂ.colf S0 U’"Lw}l IR W) €D ua).ko o 6%05; o

O3 (PBguo vt Floyd = (bl wlous g (Kbj pele o KLS1S alxo


https://jssu.ssu.ac.ir/article-1-3725-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-06 ]

v 1 ST 0 e il pojo aglge il VEY

Cod Jowie i a5 Sllgs o ol colaal ol 5 le
O ad oGSl 60,0 w0 Sles o P wisges
G3gml sla le (Kt o8 5l cos Sy o0 Ol
ool g ol plosl CE7BLG slo yige (59, (5,590 axlllao
So 2858 addllas 9550 9,0 (el oy S g3y
Olbe bawgi S)ls3 el 5 (S e so Latse 5l egS
u] )‘ 39y YV S A 05; u.:‘ e Sl
@ s ;500 09,5 ais S ooliiul Gy 1010 (g9l Sowels]
Uinlesl ioges cdlyo 1) o 1010 g9l ol 59, VY e
&S lge 4 Sloj Dol pladil Dllgs (g9, 1 Elo aran
3 oS I e ol & oy 5 audin |y 055 sl
@ G b i Giolejl s Gialesl 8,90 Sllgus j0 850
OOy e yokaie 4 aslal 5o g oy U Cod yeS 18 e
ooalive .o RS UL.MS}‘L UUP L Oy b);-Lo.C 09> A
Slol oo 5 5 3l cpl 5t 5l ik Yool oS 59 e
(V) e
on S50 o At slajes DI 6% adllas 5
oslitl gl ol 5 slagige 5l Giety cnl o 283 518
b S 0 ol Gy oalesl 1o sl sl 4y o
38 Gl @ -0 BBo o owedd Gley Do a0 5 solaiul
Al 4B S I s ped JB Gleie a4 YO-Y 3B 0 5 ol
y eSS YO g VO Nee VO B sries Loy
logs o gl B ,0.000)5 g b A0 gy p S5l
ORI G Oloy Do pS6kS 50 S (e Ve 5 VO -
adgl 58 o Koo Oile @ .00 5 cvaline 0,0 Lilidl 4 cél
o oy g0 3B )0 0905 j90 A audly 0y wles| 5

(V) 09 590 a4 duly 89,902 ol s al 89,0

1van )ST s 0 lou (e 9 S 090

g oy By ) S)le et oley 5 59, Vs
Veooppm 5 Yeoppm a0 g0 L 1) g oliwl ool
O Do 30,5 28l e ol Ol o Jolome )50,
YO 5 Ve slagg, jo olS e az e 00 Ol e asS
2 VO gy p0 9 Ve PPM oS 0 Ve g, 50 ol ploxl
5,5 wles! oley 4 w36 Voo oppm 5 Yo oppm slaos S
(VY)W samline
3ead Wate slacs, o 0y ulasl (Ko adlas o
ol 50 e )T addlas (og oy b aglee o a5 ok
Ol j Jeoe Syge 1) Gy bl hole ol
VY Soe a iolesl 0,90 slaes, 0,8 o 2l o @MLA
(x5 s 5l Ole)) W 5l am 59, YV B (s (595 59 3,
g Yeoppm oy oliwl cdale aszils )8 i Byre 4o
a0 00 Ol o o ouiS o iolesl g Ve eppm
30 Oxdyee 0,8 el Yo g VY Ve slags, yo ol 5 ol
590 2z by Gialesl plowl 5l LB azBo £0 5 Y0 00 slagle;
Oloy e Ve gy 50 Yeeppm 09,5 5o 0l )5 calixe
Sy 9 05 My Aals sald 08 b awlie 0 050 JeS
Oedrge (63,30 WS Sl a8 )9e Jes ;0 ST o
Jleix! opl cailas Solas walis 09,5 L Y. 9 ¥ (slajs, yo
G| (Gloosi S @ ol s g a5 0l 3g2g
Only Ge 50 Sl ol 05l o0 (635 10 Slacl gl
(P cel i
o Alg3 oo oyl a5 0als ool s aslllae cpaiz o
OO s yokaie 4 puddses (VY1) 00,5 550 ules| ol
L stlojl 3550 wlasl g oy 90 Shos 0 &
590 VF 5 s Olss o oo talel al o i S (b
Ohsle Wsg e (220 35 (G55 et (y90) W 5l o
¥erppm a0 68 50 (Gawelil O o Jslone &jg0 0 1) e
2w Floein Sz W3S S8 Veeeppm
L Ollges 4 050,85 oolaiw] HluSolb 5l gaudem! slooni S
a o Sl eyl oS Bl a0 Yo Ol o L s

a0 00 Ol 40 e ol g sl 5l oe bl jshate

O3 (Pguo vl Floyo = (Sblage wlous g (Sbp pole olLilS alxo


https://jssu.ssu.ac.ir/article-1-3725-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-06 ]

YEY

OliKod g 295 b oo

Slaggere golw ;0 G)locne Dglis anlllas 9590 il
(YF) 025 o0 GNRH 4 LH

Sy Sy SOy n o DSl ises
i)l slocs) (s, anlllas Sy b 0 el 413,55 anlllne
L TSH 5 T4 T3 lacy50,5n ooy zobaw 45 ols lis gl

2 bogesse (i p e 55U et Glagiegh 5o
ol 5o adlas 0,50 Sllg> 005 adllas g Jl slac,
YV Sae a o5l 5 pSike A Gl a1y oy (tale]
S ol azg BB aisges cilys Blao S Sjso 4 )
OIFwsS,8S Oy e e g Sl

2230 33 8 S p o Dledb Koo laalllas o
e (597 ol L85 13 (o) 3590 Wdg 0w b (i
2 09 J909,5e0 VA Lagie w0 ialesT 050 S o
TSH LH 535,55 6lapssnysn lpis ialoj] 50 o3
(YY) 095 (ormbs 03game )0 (g s 9 T4 (T3

ol s dalllan ol gl 4 osd o i bls S b
et o Sl b Congenns j3 09> 938,85 gl
0976 sy g0 I 4 @S (pl el (gl S ed (5o e
Sedse N 3)ly & gy Olime riares 9 G A o S99
il Juzo el ol o

Y o) ol 913 33 e Lidgh ol 5o Oldlae aslsl jo
Job @ GialesT S S 50) (o 35 Dl 5 Gy athe
O A 9)90 Slayally )3 .C3)S 13 cw) 090 (a2in VY
Mg Dol ©yw b agzlae jo (laog)S g wald oS

b plowl ey e bawg a5 Ko glasllls o
Syge & \Veo 9 Ao Yoo ppm LgLﬁ)jd lJ ‘) e LQCJ)
09,5 g9 ,0 oole g 5 i 90 ;0 .58,5 8l 0 ol yo Jele
(YA) 03,5 ovalice o il o zals VYoo gAc+ ppm

5B s plul asdS )5 cpdioe lawgs a5 degh o

Siabosl cnl jo cdF 13 Dbl Sy % (s oo

1van )ST s 0 lou (e 9 S 090

s Al b oo emaganae 45 ols )Lt yblo dalllas
ST RURE T N A SURE VEES e LIV R OUE. Jrvow
a5 (Sl 050 G T g 30 ek (nl 00,5 50 050
Ol e 53 g o Gre 5 S seme (Gl 9,0 b
@ o O 8es il plulid o5 d90d az g WL s
oS 5o (golaitl olends)s Slis Sy ol cle
e &5 Cowl odd 5158 conl Hlads cas s DS
oLasl i) e ieilB e o Slee il Jol
(YY) aad oo 513 ,5b cou 1) (03,8 0 Shes 5 s gilio
5 SISS st o PESTL ) 095 8 ol (Son oy
S (1Y) 05 Jlae! 555057 soipmssl oty (g jlwol;l
Ssdsn) Swosi S o I b e 4 S ol
L Oy S 45 090 (B8 Wil e Geizmen (V7)) WAL
Bl A el So )58 adsd Wiy 50 1) setee GBS S
oBolr p ) Sl pelS 5 e a5 3580 00l Jloxs]
o N Olidss (F) Wl edlig,g slesls]
oz o1 51 a5 0L o 0l oy gl |, cilizis (glapanslSe
Ot By Cools 4 a5 el olatSl o 1S o5 352
Sy B A eizmes (V) 3l (bLI i g S
b onl ) o 280 (e g G 4 o S99 092
gl «ile] 90 cilis (sloog,S 5 yol> aalllas o
5 0000 J955 )95 (o0 rhaw (liae 2 )Mo e
2l e SISt sg Slalllas jo 5 (pdey (e
A s 50 dols B ey 30 o slapgese
PSS, 50 (g rind (90598 9 (i J18) 2 e S
@ 59y YA Gae a1 Gy ialesl 0590 Sl 050 3 aalllas
PRS reS ke Vor 900 VO Glajes b (Shes &j9e
PALS 2 p S Vor g B0 slaog S j0 oS 8Ly
(YY) o ool (g fasinnd (190,98 gelans (2alS
Slocszer90 2 oy b oo b S0 laalllas o
YD glo0 L Ly oy 5 (slos, b casy 2 GNRH 5 LH

10 0ges b, g, Voo e 4 ol o Y g /0 o))

O3 (PBguo vl Floyd — (bl Glous g (Kbj pele o KLI1S alxo


https://jssu.ssu.ac.ir/article-1-3725-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-06 ]

e 1 ST 0 e oliw] po jo A4 Tee Sl VEF

23 ON A @ 39)9 0975 dasy oo IS 4 (pizen LS oo
&S Ao
oled 5l e 8 SUsys sloS e 4y 23STy o 56
u‘&..c L Cenl uio.o 05..»‘54 0 Oy Sl Lu Odwe GY}’O
Toae 80 caias e U (el 4 e S SO
SLESE (o 5 oy b oled oy Do a5 il 5l
cilize s (slog,S 50 oy b @ 30 (o sl eSS
b alBile;l Gy o s ST wlidss o pd el
3 Pl anslr o (Sl w0 Soidgrean] e o

D55 O yg0

References:

5 iz by 955 olpele by 4y GialesT 90 sl
Sy b agzlse 5o Sl woe @y By )0 (S lsP el
aidlys lad wald 0g )8 L awslie jo 1) (gl gme Sl
(T9)

oy 039 Sl p g 536 Koo aslllas oyl
PO g ] oy 5o o)l slacs, addllas opl jo s,
Feo Yoo ppm Ql)él.n g0 Ly j9d .43.59.3 e uo)m B
@;.\?aua]g])obblmd))ydgf“’ PARERIN ERRIA R
2o 86 Ve PPM (VL (slajes 5o b b L o
(V) aldoasd 651 ol sloen ;o Lol s dgzg aydss

2 R o Wl 0 VU (sljg0 50 s sy o0 a5 4,

Oy b sl390 50 Sl pl 00,5 13 g Ol 33 e

1- Jacobs DE, Wilson J, Dixon SL, Smith J, Evens A. The relationship of housing and population health: a 30-

year retrospective analysis. Environ Health Perspec 2009; 117(4): 597.

2- Finkelstein Y, Markowitz ME, Rosen JF. Low-level lead-induced neurotoxicity in children: an update on

central nervous system effects. Brain Res Rev 1998; 27(2): 168-76.

3- Yun SW, Lannert H, Hoyer S. Chronic exposure to low-level lead impairs learning ability during aging and

energy metabolism in aged rat brain. Arch gerontol geriat 2000; 30(3): 199-213.

4- Cory-Slechta DA, Weiss B, Cox C. Delayed behavioral toxicity of lead with increasing exposure concentration.

Toxicol appl pharmacol 1983; 71(3): 342-52.

5- Domingo JL. Metal-induced developmental toxicity in mammals: A review. J Toxicol Environ Health, Part A

Current Issues 1994; 42(2): 123-41.

6- Silbergeld EK. Interactions of lead and calcium on the synaptosomal uptake of dopamine and choline. Life Sci

1977; 20(2): 309-18.

7- Struzynska L, Rafatowska U. The effect of lead on dopamine, GABA and histidine spontaneous and KCI-

dependent releases from rat brain synaptosomes. Acta neurobiol experimen 1993; 54(3): 201-07.

8- Baraldi M. Neurobehavioral and neurochemical abnormalities of pre-and postnatally lead-exposed rats: zinc,

copper and calcium status. Neurobehav Toxicol Teratol 1985.

1van )ST s 0 lou (e 9 S 090

O3 (Pguo vl Floyo = (Sblage wlous g (Sbp pole olLilS alxo


https://jssu.ssu.ac.ir/article-1-3725-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-06 ]

Yo o) 5ed g opeS LS deso

9- Bondy SC, Hong JS, Tilson HA, Walsh TJ. Effects of triethyl lead on hot-plate responsiveness and
biochemical properties of hippocampus. Pharmacol Biochem Behav 1985; 22(6): 1007-11.

10- Vickers C, Paterson AT. Two types of chronic lead treatment in C57BL/6 mice: interaction with behavioural
determinants of pain. Life Sci 1986; 39(1): 47-53.

11- Jackson HC, Kitchen 1. Perinatal lead exposure impairs opioid but not non-opioid stress-induced
antinociception in developing rats. British j pharmacol 1989; 97(4): 1338-42.

12- Dennis SG, Melzack R. Pain modulation by 5-hydroxytryptaminergic agents and morphine as measured by
three pain tests. Experimen neurol 1980; 69(2): 260-70.

13- Dennis SG, Melzack R, Gutman S, Boucher F. Pain modulation by adrenergic agents and morphine as
measured by three pain tests. Life Sci 1980; 26(15): 1247-59.

14- Murray CW, Porreca F, Cowan A. Methodological refinements to the mouse paw formalin test: an animal
model of tonic pain. J pharmacol meth 1988; 20(2): 175-86.

15- Ramabadran K, Bansinath M. A critical analysis of the experimental evaluation of nociceptive reactions in
animals. Pharm res 1986; 3(5): 263-70.

16- Kitchen I, McDowell J, Winder C, Wilson J. Low-level lead exposure alters morphine antinociception in
neonatal rats. Toxicol let 1984; 22(2): 119-23.

17- Jackson HC, Kitchen I. Swim-stress-induced antinociception in young rats. British j pharmacol 1989; 96(3):
617-22.

18- Millan M. Stress and endogenous opioid peptides: a review. Mod prob pharmacopsych 1981; 17: 49.

19- Terman GW, Morgan MJ, Liebeskind JC. Opioid and non-opioid stress analgesia from cold water swim:
importance of stress severity. Brain Res 1986; 372(1): 167-71.

20- Kaufman T, Kalderon N, Ullmann Y, Berger J. Aloe vera gel hindered wound healing of experimental
second-degree burns: a quantitative controlled study. J Burn Care Res 1988; 9(2): 156-9.

21- Govoni S, Memo M, Lucchi L, Spano P, Trabucchi M. Brain neurotransmitter systems and chronic lead
intoxication. Pharmacol Res Commun 1980; 12(5): 447-60.

22- Bailey C, Kitchen I. Ontogenesis of proenkephalin products in rat striatum and the inhibitory effects of low-
level lead exposure. Develop Brain Res 1985; 22(1): 75-9.

23- Mokhtari M, Zanboori M. The Effects of Lead Acetate on Sexual Behavior and the Level of Testosterone in
Adult Male Rats. Inter J Fertil Steril 2011; 5(1): 13.

24- Sokol RZ, Wang S, Wan Y-JY, Stanczyk FZ, Gentzschein E, Chapin RE. Long-term, low-dose lead
exposure alters the gonadotropin-releasing hormone system in the male rat. Environ health perspect 2002;

110(9): 871.

1FAD 43T (s 0yloid oo yle 9 Cows 0590 339 (890 ey (il 30 = (Sl lous g (S iy pole olKitils alxo


https://jssu.ssu.ac.ir/article-1-3725-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-06 ]

v 1 ST 0 e ol pojo aglee il VES

25- Sujatha K, Srilatha C, Rao TC, Amaravathi P. Lead induced thyroid dysfunction in Wistar albino rats and its
amelioration with Ocimum sanctum leaf extract-a hormonal and histopathological study. J Environ Occup Sci
2012; 1(1): 12-6.

26- Biswas NM, Ghosh PK. Protection of adrenal and male gonadal functions by androgen in lead-treated rats.
Kathmandu Univ Med J 2006; 4(2): 218-21.

27- Gustafson A, Hedner P, Schiitz A, Skerfving S. Occupational lead exposure and pituitary function. Inter
Arch Occup Environ Health 1989; 61(4): 277-81.

28- Kubaszky R, Esdaile DJ, Forster R. Reproductive effects of lead acetate administered in drinking water to
Wistar rats in an extended one generation toxicity study. Inter J Toxicol 2013; 32(1): 80-1.

29- Winder C, Kitchen I, Clayton LB, Gardiner SM, Wilson JM, Lewis PD. The effect of perinatal lead
administration on the ontogeny of striatal enkephalin levels in the rat. Toxicol appl pharmacol 1984; 73(1): 30-4.

30- Carmichael NG, Winder C, Lewis PD. Dose response relationships during perinatal lead administration in

the rat: a model for the study of lead effects on brain development. Toxicol 1981; 21(2): 117-28.

1FAD 43T (s 0yloid oo yle 9 Cows 0590 339 (890 s Sl 30— (Sl lous g (S pole olKiils alxo


https://jssu.ssu.ac.ir/article-1-3725-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-06 ]

YV o) 5ed g opeS LS deso

Effects of Chronic Exposure to Lead Acetate on the
Reactions to Painful Stimuli in Mice

Mohammd-kazem Koohi (PhD)l, Goudarz Sadeghi-Hashjin (PhD)2
Ali Rasouli (PhD)?, Zakiye Khorami (MD)**, Ebrahim Shahroozian (PhD)°

14 Department of Basic Science, School of Veterinary Medicine, Tehran University, Tehran, Iran.
> Department of Basic Science, School of Veterinary Medicine, Semnan University, Semnan, Iran.

Received: 13 May 2016 Accepted: 6 Oct 2016
Abstract

Introduction: Influences of lead on functions of many organ systems are known, but less experimental
studies has been done on influences over the behavior, including pain sensation. This study was carried out
to reveal possible changes in the onset and intensity of reactions to painful stimuli in mice, after long-term
exposure to lead acetate.

Methods: In this experimental study, 24 adult male albino mice were divided randomly into 3 groups of 8
each. Control group received fresh water ad lib and 2 treated groups received drinking water contaminated
by either 5 ppm or 500 ppm of LA for 90 consecutive days. On the day of 91, nociceptive were performed
using a hot plate and formalin, to evaluate onset and intensity of reaction in response to the thermal and
chemical pain, respectively. At the end, the animals were euthanized and blood samples were collected for
determination of cortisol levels using an ELISA assay.

Results: The animals exposed to LA showed a delay in reaction to painful stimuli induced by thermal
stimulus by 52% and 59% with low and high doses, respectively. Thermal pain intensity of reactions to was
declined by 63% with LA 5 ppm and by 82% with LA 500 ppm (P<0.05). Delayed reaction to chemical
stimulus was also prominent in treated groups up to 68% and the pain intensity was declined by 80%, but
they were not statistically significant. Blood cortisol levels remained almost unchanged.

Conclusion: Delayed reaction to painful stimuli after chronic LA exposure may be considered as a
complication which weaken the alarming role of the pain. Further studies regarding the mechanism of action
and the extent of the importance of these effects are warranted.
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