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Abstract

Background: Spices with ability to accumulation of heavy metals grown in various regions of the world have
been used for several purposes such as flavorings and condiments for culinary and even use as drugs for patient's
treatment since ancient times. Therefore, this study was carried out to analysis and assessment of health risk of Zn
and Cd in cinnamon, black pepper and chili marketed in city of Hamedan in 2015.

Methods: After preparation of 18 specimens of each spices and acid digestion of the samples according to
standard methods, the concentration of Zn and Cd in samples were measured with the flame and graphite furnace
techniques, respectively using atomic absorption spectrophotometer (AAS) in 3 replicates. Also, all statistical
analyses were performed using the SPSS statistical package.

Results: The results showed that the minimum and maximum mean concentrations of metals in spices samples
for Zn (mg/kg) were 0.43+0.10 and 0.60+0.14, related to cinnamon and chili, respectively and for Cd (mg/kg) were
0.02+0.01 and 0.03+0.01, related to cinnamon and black pepper, respectively. Also the mean concentrations of
metals in spices samples were lower than WHO maximum permissible limits (MPL), and health risk assessment
showed that no potential risk for children and adult by consume the studied spices.

Conclusion: The controlled consumption of spices has not adverse effect on the consumers’ health, but due to
the lack of adequate information about processing conditions, habitat adjacent to industrial areas and polluted with
heavy metals, increased use of agricultural inputs, sewage sludge and wastewater by farmers, regular periodic
monitoring of chemical pollutants content specially heavy metals in foodstuffs are recommended for food safety.

Keywords: Spices, Zinc, Cadmium, Health Impact Assessment, Food Safety

How to cite this article: Azarshab Z, Sobhanardakani S. [Health risk assessment of heavy metals (Zn and Cd) via consumption
of cinnamon, black Pepper and chili marketed in city of Hamedan]. Med J Tabriz Uni Med Sciences Health Services. 2018
December - 2019 January;40(5):7-14. Persian.

© 2018 The Author. This is an Open Access article published by Tabriz University of Medical Sciences under the terms of the
Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work is properly cited.



https://orcid.org/0000-0002-7708-9555
https://orcid.org/0000-0002-6038-0514

VY (50 9 53T 0 o lad ¥+ 0,90 ju s Sile yom Sicdilags Silosd g Subijs o gle olSEMS Sk ja dlaa /A

o § 5 llEo

308 SIS goluacy A5 (paa yla cilanda gul yu p ga0als 9 59y polis Cuodls adl b))
Ofaad ja oudd dd 4o

D® 88, Glases Jagea « s (3T 1,8
Ol ecylaan ¢ coMad o131 sl (laan aal g ol pole suSmily i yhasna 55 S
s_sobhan@iauh.ac.ir :la, saiews g3 Jaashi

AWAV/A/TY sl o HLERI AYAO/NYNA il ATA0/A/4 sl o
VE=VAO)F - fga 5 53T WAV 558 (Slesan idlags slesd 5 Sty asle sl Sty dlas

LEYLEN

&uﬂgmqﬁmgu@:gjmxmﬁb pidas 3l S Olge 4 anddS éuouj)laﬁwal}u@qa%léhubwal Wy
BE ry:ls_gé_g)f.pl}& S f}-uum’ﬁ&_%.)&bﬁ)} u:'.l Lleds eslanes! Q‘)Lm.:.v L}\A).) LS‘J" _5)‘) u\j.oaud“a-&l.)& J‘)AA.:@J)J 4;-)3
g:a.%lirbul\Y‘q‘fJLA)JQ‘M*JJDJMJA}JA}}erﬂJAﬁ‘ﬁ)\é

6}&)&)5})%&9%@@&)‘ BL) Lhdu}w &%‘“W}é)l”‘“l’“ canllan )0 CJ[}-MJJ‘)&JA)‘M},N \A%J‘M.JK ‘_;'JJ
CJLLrl?u‘SPSS)bﬁkjLﬂjﬂ@bé)hi&)‘bﬂ.L&ux:ﬁ&31;0;3&‘41&&&_9)M%}M@‘ukel{&»:bﬁ
byWHO JN))"J:VSJ)‘)AM)J)o%&u)&'ﬁ)lsy.]aﬁf v.;jdu v /oY /0 J'/'Ti'/'\ L€j¢>l5§lj)fjé&dﬁjﬁ)‘b
25 S FSE S Slra ol aes gl HD ol astls ol (izmes

Jé;qblca)l,\};)lf,\:;Se_émegl}!&ilw}giajblsu@lyanss)be-q_plaMJﬁSe_éfmdh)}:wl@t}qst&.ﬂ\lf:‘_;ﬂfq-,ﬁ
ohsn I slassS 3l eslital ann g (S il a el 5 o bl b el sy sl 5505w Lol 5 5 IS Sl s g pae

=

J},J:@Wj &Uf«w‘.bb-)}h—wMCJB-M’_pJ‘Jlbo}»JM&_%fAAﬂ&UPb‘}a)bk)&.w

L;U& L;A.Ll WD CJ‘J:?U JL.’.))‘ ‘p:,uls S 44.1_9:‘ Zlbej“g les

ekl e 58 als g ol JAbb (o ls Sila sl s 5o 5 Say pole Cadle yald Gl e G5l Ol g.,.::).)T 2[R R G RPPE
V-V (O)F s dYay 55 JLAJJ_Q;’ZU'@J C)La.b—j L;.&j_v r}l& Ksls éﬁaﬁ o . Olhea

el b yion QW3 (o) il >
(http://creativecommons.org/licenses/by/4.0) 345 s 5 5o Covi 31,5 oy o bl Slodst 5 Sy o ke oKy Lo g 35T oo b alis
2L o el plor ) 5 slad i o 4y ol 4 o ol Slome 55 g 53 g5 elind 68 a0 slis G S 0l e



https://orcid.org/0000-0002-6038-0514
https://orcid.org/0000-0002-7708-9555
mailto:s_sobhan@iauh.ac.ir

4/ 80 lases g cacd 3

Olsad ya ouudi dud e o S JAB g olaws JAS (aa jJu Olada gul ja 8 ga00lS § (59 peolis Cuodhw yadld b))

FlAl g5 5 S 250S 2ol Sl e el s L
Pl 5 iy oS i S Ol aden o
b Coegone 03 ol 501 olse Sl A, S s S
OV) il g,y e

SClle 5o S ey e 5 So9p0 B e S psedlS
o Yo Ol pss s 5 2 sy Sk 5 0l o
“e o i 5 i G b Sl el e ) O)
o 5 e sl G led 53 O 53 Sl ) ey 5 355
Sphe el o Ses s P s 5 w35 2550
0l s O LS s Olsl DAl (5 5dS et
GRSy S e lags bl Sl Ol o s
e g A1l D olew Julse ol 53 O slis (e Caoglao
Wiy Biae ke 350, () el DL, poendlS
xS ke 4 ole (Estimated Average Daily Intakes)
@ Db e dels QESG e 5 e SV b (sl bl
Uy ame ootV Sl e S )y e
oSobe 350 cans 5l |, (Health Index) cdle als
dsd B alhs, Crae 4 jas p Ay, s
polds 5 S als 2¢Ol (Acceptable Daily Intakes)
Gime S Sl O S0L K 3 5SS cdle Laxls
5 3,0 eSS im0 (gl il s g I G0 esle sdid xS
OF) Sl

DA 4Bl med SRS ) a3 anlllas Lo O5SU
5 i3 el il bl Jae Sl ol glsl o
Sl o bl cpead Bl b oS s 55 S5 Gl
A Qi s il ol Slrasl 3 psS 5 oal
S B o (2l \TAY L s Olles jgd e
Sl s Sl K S Slra sl aen gl o HE ot ls sl
e fags 4l (0) Sl o bl LU oSS ae
S ) 2 s feiley ) 4 S O (B S IS5
Jo 5 a3 (U8 o Dlorarsl 53 e 505 S (S A
ol slie S sl Ol s f\"é\ Ol ol 5 e
Sl S FSe S Sl s gl Sl o bl
sea & agh mlE(10) Lol o blie LB kiSO s
J sy Slara ol s K il 2l
b plawl BN g3 B ae sk 5 4l 5228 50
S B sal 5 c);j&\ Sobe bl (Sl o8 ol Ol
World Health )l cllig Obile ssem,
o oskea & gladlas s (V) .l (Organization
Sk el A 3 Bas wgman) 3 s
dom 3 e el e e (o Sle S A5 jasiie

doudo

s Jlxd g0 3l (Gl e Sl ol 5 OlALS
B ‘3‘35%‘)&)‘&14 Lilg o S
Gls sl (V) LIS U o Sl 5 C e glaanl
m4 Jgeme poba 8 Gl (G b Sy ) 0 (S
S50 gl sl Baim 5 ) i Godins qab) il Olse
Lav;da K3 03 o 3l gl Gl A 55,8 a8 el
Ao ol Sl § e Bkl s e sl
Lyl W 0 lis ws s Ol as by Ao o S
o e Slge (gl Wil e T I S Sy (Y9
sl

Sl J S Cl S sl Glaw sl 3l s
3,8 i el s :ﬁf&a O3 el sy50 Lis Sl 55 e
S 5 Sy aals (ME gl sl
Lol clakas IS5 a4 oo sl Gy e S 5 31
shasask S5 SG Ogen O sy ol s o
(5) 555 o eslanal O gllae

Upea o b o3 Ly 5l & ol alS ol Jals
-4 s oSl sl anils 5 )8 Calises lasys s
SV K gt s ek SIS gl 5wl Olge
0) clod g leanr.g,«(g)b,d

g el (S el S 5 08 a3 i b
C pols 58 s mio ol ool a5 ble 5 oy S o
Lol DS o 3l S Sl OTC el g e 5 AL
b O el s s e ST Gl e S
lasys )3 68 (ol (e glas s U'JJ?J c(..W;L:)
() 355 o o3l OF 31 Ll S oo Ol gy 5 Al Do

o s SV ame s S S mans 5 Cder
CHIE (s gy il 3 o b a1 e 3
Ay o 3ol S S cuis oo 5 S s K Sl
Sb 3 5ol Ol 3 dgame S 423 5 XS
WS Ay A e a0 ol slge Slgee 55 DL ) 5
V=9) 5 ls L5<:wa e g il o 5 Sls n  JE e
o3V e & 55 5 S o ] e (555 Sl s
Tl > s b e s O A5 Gl ME Sl o
GACLLE 3 paelS wile S5 ns Jesd B VL
RS

OL 53 5m 0 LS e egd eS8 (6, aie
Olertl s 5 SIple dlasl 53 2 b 3 503 ool 3w
e 5 03y U Jolea LS o IS5 (rhe Slagy
S s a1y Oldl sl Wil o 58l o3Il I A
el e 08l s 3l g sl e (s oS .(VY)


http://creativecommons.org/licenses/by/4.0

W’iV&J‘gJ&TO oylaidi ¥ro0,y90 3 (Sl yoa Sddilags Olead g (Sudiyy a gle olSlibly (Sediyy ddaa/ Ve

Hollow Cathode ) k1S gla (glacwY 0L > codd wids
(Slit Width) b GIe slgy 5 el ke # L ), Lamps
e digeld o fﬁ"'bg SRS Gy 3y gl VL
ASSY 53 S oS s a s el der oKaws bau g
LOD | yesis glacyssi=e B b 51 (V) A& il 3
ool e Bl oY alady 3l 2o s (Limits of Detection)
oS sl 5 (COO) Aol Jgloes 3 0l (5,503l
daly 3 50 e & (gl (Limits of Quantification) LOQ |
5 4l Gy pSSbe 350 (YY) U3 ails ¥XLOD
Vol bl by o jn @ ae p Ol Lol

(V0) A acwls
EADI = Ve,
:\ 4.]4_:\) o
390 Lf’U& OJLAJJ)«MJA 4:3[;@.>J ohble ﬁkﬁﬁulﬁfc
(5 hS 53 o S e e adllas

(YP0) Jleo slasgy slaas sas LIS D

2o by e el VL G ime o Sle SOLF
(0) p S AS o

4 e SIS N0 sV L ) O L5 Sl sdaas Ol W
) Sl (OS5 5 VS 55 6l o 5

_ EADI

Y 4.]4_:\) o
e i 33y Gy 5K 5,515 S BADI
5553 p SIS 3 S ke

vﬁw > J‘M A J}..; J;B g_).).?- [ W) QLL.:ADI
VL 0 5eslS 5 S5 Sl S s 03 0SS o
LYF) ol /e

Sl )\J-.falpj Y4 il Sl Laesls okl ool ke
Jbj s mop Sl S Sosopnl 4 LS o.sL:twq\ SPSS
cble h}:<’l:ﬂ ML&A d‘j Lshaper-Wﬂk Qj&)l )\ (aoals
033l 3 Sler il Olojl ssain,y b Ll 5550 ol
Sobte cble Sle awslis [ lea, 5 One Sample T Test
G Seed gy p et 5 Sl g S5 5
S 5 el o ole wilrens chls oSle
One-way ANOVA (Duncan Multiple Range  (sla 505
L3 oslizul Pearson’s Correlation Coefficient , Test)

st; ej:L“; jja} JALO L’<i Q‘j& L] u\.:\):&d g &:«ws'\ J)\JJL‘L«J‘
)jjé.'vm.g oS 6\4&“]4» clb" (W) J)..Z e QKJMS&_&JWGA
SO 03 B pae Slrasdl (53 2 oo
568 s 3 o ke J.<:LA S ol OlES (sl (al>,,_}|
Cosl FAO/WHO 55085 3l 5 s J&.Lé);j;{é 43,5
SR )}]4«44.: oS L;‘:"“J}i B ;SJLAJS 9 K’“’)}*zjj*" (\/\)
gl (Gt (JAE Sl gl 5 e 5 as o) ols
el Ol 53 (B e ()les) 5 Oy (25 &y (pu]
Oy wssl 5 jobe chle (Sle & L35 Olge il
S Sadl 5 ba S o8 ks Jame Lald 4 Slra sl
08) 35l S ailais OF o jlaes

LsLAA.L_}J\ U"JSCL\) d‘)~°4-’ Jﬂj.; JLL;) oL:w Jﬂlﬁ LQ:?;)\J
L}JB jbu& 49 4.:\))) )}J&A_: J\Ji\ 61.%0.5\).:‘.?' oslal 390
Jed ol ol 0,8 o 5 eslid sy W 5 4 g
4.]4...«\)4.: uaivw Q‘Jb 0 94 LAo.L.L‘Eﬂ a‘}:‘ @ &‘J& QY}M
5l i glastlr o S § Camshaee S
B) oL:w JLL& ‘Qt’-f)b BE (‘j::‘—’LSJ E3) J.JL& el u.a;-u
i ¢L>.;,l WAY Jle s Olhea g5 53 (B ae 503 |dd

Lagigy 9 919
@ gad o3Il nd Jge b 4 slaal b (b g andllas il s
Slras g3l (glals € gad ¥ pimman 5 (ol L Y51 OIS S
Y pliS pn Olhen 1o 0 (e po 8 Jalb 5ol Jalb (ol
J5 ) ok A e sl as e aelKis bl e
53 b gl Il s ime ol&le3T 4 5 (50 308 OF L go
5> Sl Ohs 4 Oy B (LS slo a3 YY=Y0) Sl (sles
A S S ean dulp bl e 4 s il
L Bpl2ls Jue Sartorius Jlizws (g3l 5 Laws 490l 4 gel
STP Ses Al A da Yo Ol a5 i p S 0/ 2B
o ya s 03330 ) & ¥ o e b 80 SIS, o
:\qu:}b s Vel s Kol 35 sdalie Obos U
05 3 g ekl ek sed LS esls Sl > s w5
& by Ol L) de O I s FY sl Lo S5
):Ladjbw&bj\mQL@_})J.(V),\},L.ZMULA)Wq
S0 A gl hle )3 gy, e Sl sl (S sl
ol s 035 S 5 2 3 eSS Ve
ooy 4 sy gy, chle AA-680 Jue Shimadzu
p’\f A el JSSY s el YIYA s Jab s glades
Ol Cs iy (Say e Chle O3 (6l y oSl S5
2 N0 s 0L e il 53 VA Ll Sl



W [ Slsay) Glases g a3

Olsad ya ouudi dud e 3o S JAB g olaws JAS (paa jfu Olada gul ja 8 ga00lS § (59 peolis Cuodhw padld b))

sogesl Al ml bl 53l B el o bl
Ay (p-value) s )ls me C]a.~ @4 g Lol OLES eslanal 5550
Al r‘}:AJlSJ S0 Sl s Sa IME 5 AL
5 obwe Jald 5 r}:&JtSJ S Sy s jay VY 50490 L
Jade s U:,o:lSj S Sy e ja /AN 5 /ARY L
sl 3 ppadS 5 (5, yole chls 4 by e glaesls e 3
Sl Ol o 1 5 sl s, JL»J;@J')SJ Sl gsl (gla
oy Sl 3 S eslinul (g el (slalse 513 esls 2 3s
Gladisad o & 2y LI (Sl lasls ke Oa3D) (55!
clile (Sle a5 g0 3 ks 5 ol s glaged b el
I 3y bl spme NS gy, el ablpen
rae Gl Slra sl o S ) 58S S50 5 (P<0/0)
Jsd) >4/00) 300 395 gobel Jls gae il o038
wlpass chale (Sbe o o 55 O S0by mls 350 510
SO L (@) LS:MM o b f}:n[s) Sy yole
Loy Lﬁ.m oo by ladisal 5> p= /YA
oo by ook i gladisad > p= o/FYY 5 —e/¥AY
e b sladigal s p= AYD 5 AN Ll Sen

S 3 g g Sl J"&”"‘M

sl

J&h‘ el sk gel 5 U:,o:lS) oy pols (G
Duncan Multiple Range Test  se 51 CL’ 58 Jds ol
Gt se o Dl wlrezs Clile o Sle aglis ) liten,
2 i S el 5 Say pobe bt Jedly pall bl
"L;’Ll)l" M)J &S als g)L.l.: G_L“u el 0 4.:‘)‘ Y 9 \ d)‘,\;-
Sy s Lﬁ‘j" ws&udﬁbjbu 9 M LSLAQDJW
VO Df,gs B Df&“’ VO QUAEYAY L S e
L2l odiia el e Gl g oS5 0 Sk
e C;JM VAN E) ijL“S B vﬁw /oY QAOEY/N .
S5 p 5 5hS

ladi sl 55 ole cble J:il,.a Al oS 2y QLIS @L:j
0538 5 S35 Sln oSS 22 S e o y Slra s
_}Jﬂj.; J,dﬁ 4 ']9)’}‘ ;MSJ}'A.: A ==V R 9 Y ==VAR L:J;\JJ
4) WHO 5508, §l 56 e 53 58 350 55 5 obew Jil8
563 obe Gl eSS 3 p S e Y 500 Ll i
d Sl GeS 5 Kl S S el e ¢l Sl

Q\a—ﬂ;)\du&ﬂ)érﬁﬁjér;&w}v rﬂ)gjéj)ﬂwwdgl.f\ d‘g.l?

f}.‘“"s },a.&
4 92l
N EYAL NE ool
Y ey N Tyl olus Jdé
a o]} - oo
JeY e V2= PP Y

Al e 4503 VA il Sile 4 by e slel

ML@Q))\&L&M}MWrﬂ)gjéj)ﬁl,&\;}al&ug@:(])< '/'O)é)bi)\)bgbu Q}LEAM)QL:JQ}ZAJ.&))b)a ‘—%Jj" sksie

£5:038 5 S35 ot Jroucly oladd y Dloray ol B e ot ol il 0¥ J g

Fole Sl asld g il ol Sl

(mg/kg/day) (mg/kg/day)
ool

Y Vas) VYEYT O+ e
N Ve OIYAXY + Y/EEx) Y £ 338

XIRTTE

=0 =Y . Jﬂb =0 =0

O/AVX + Y/VEx\ + VVEXY NYYX S5
A3 FIEx) VA FIETxY pe3lS

A Ji
O/AVXY 0 YV VVEXY 0 ANYYx)V 0 ey
A VMY #/\Fx) o YIAMXY o o538




\Y’iV&J‘gJ&TO oylacd ¥ro0,y90 3 i (Sl yom Sddilags Olead g (Sidihy o gle olSlbly (Sidiyy dlaa / VY

Mé\ﬂja}WAS:‘JQLi}HIua}LiMW@u
ol e a3 1S e pl il b S S S e o
@L:j S e diS B e (gl milg sse ST Olbra gl
a3l 52 ps S 5 ol Sl o ble pad Ca L &S Ly
o 3 Ohas e (b me 305 Jalb 5 oo Jald (o ols
don gl HI jaxtls olie o5 by Ol 23l CL?;,\ \Yq¥
o blie BB oliSCh ae (gl 5 K K S Slay o
on L O b 8 agh s b 5 0) o
sl 3 e s S Sy oAl skl it e Ll
W f\"\;\ Ol g8 Boae | s aprsy) (5 p3g Sl
Sl 9ol dan (gl Dl o bls ety alas 45 s Gl
10) el 6 blive B85 0S5 o (&) 5 K 5l 5SS

S yiSdaia

4 5 dame o Lot VT £l 033l 555 30,5 88 o s L
- g e e JAS 5 L 4 e e 3 535
— ol e s K Sl e )l slae T wl
e el e i Sla gl e LB pan Sl e
sampaars badlae ol o doa bl osh e ao s
E3 31 Sl s aalllas s S SEasy (Sl 3pdoee O
5 35 gy A plBl e 538 5 (555 L, 5 40l
Pl 5 0 5 o DIl ey S ST s
gl f\"é\ 4 g3l J.<.i.s

a8
GV Y W RN O QP 1 P | g s ol
oled L Oes s ol Sl oK Cpeas
5 s ol o) s 5l O i 55 .l YVAOL 02 AQYY YV
o S andlas (gl ol UGl 05 S o2l s oKl gy sks

S ENRAIZES T
ok ol s O ol 1 el asl el

S s o 4

e c._\lL\.a
o a8l plol Qe mit ausa b e ol

&

;.A.}..A

oS 5 ol s ks QS 0 3l ege i OALS
b @bobs S oS cpl pesdle Lol b g S il
5 bley gl 55n e s des 4 S LS 4y
O0) 555 0 s s 50 s s ol gl ol s g S
3 oS pole Sl uie Bl OlalS Cilse law S
2oodhe S e Jes Sosline 35 el s Lao i
iSan Ao Cile e Jelse (S35 sl
Uir 2 Mg 58 Gosrd gl pobe b oS Sl
o 05 00 Wil See Ol bug Sl Ol
G Je a  Slasl S Sl g il
5 (G s o ils) oS s ey slame (sla S5
3K Olgea 5K S5 L00) sl S (gl 2
R R N I N R L
chle 5 Bos s a JBE 5 Cadipe (s
e Oll ahoz Sl ey s s go Gl 5 o (e Sl
390 Od 4 3555 3 o S8l g0l 31.000) das
0 2 ey by Wl e g el 6t il ys o
ol pord (65 e Sl plie ey SVL QEASC e
e 3lse 5 el Sl Wl S S Sk )
o ble 4 Comse b pl 3l 5 edd O O L 54
(e 0S¢ oot Loz S 3l aslizal 5 Lagsl edlw kil
gl et S o 5 G gl 5 AL
Q0YF) Ly o sl 4 S a0 K Slb 5555 b 8
-4 gad 3 pgsdlS dﬁ,ﬁuwgﬁLfs;\mu@u
ol o Sl Salig Oll ssea Sl JaS Dl sl sla
(V) esgdl o gble 55 Olra ol Aa, L Ol 0 1) gso 50
sl 5 plralr SEE5 5 SIS oo S O3 LS
g e aly; SAB AN alss el 4 laaly 5l g seeslS
LSl s e (B rmas 5 (TA) (G5, jmis med
53 dls B3 (105Y4) oS bav g (a5 Sl e U
adlas 3y5lis b gty ol Cb Sla 4 Olg e dady ol
wL’@.>u S5 3,3l 5 b oS Alagusundaram , Kumaravel
Olw gdin 53 b il 43l £ 50 oy 53 o e &
S e sl 5 gy hile S0he ki S am
speiny S FeS s/ s VO L s g g SAS
oon b S OSen 5 Vs adlae 5 (Y0) <ol WHO
OHS 52 Gpan Sl o R Sl S (s s
L) sl 5 g5y pobe chle (Sle b5 wns 5 5l
B3 (SAS 3 S e Y0 5 5 s e (Sl
5,5 o3L31 (1)) 3.5 WHO/FAO 5 302 3l oS 1a s



\Y/ @lSJJ‘ ub.u.u 5;_\4.53‘)41

Olsad ya ouudi dud e 3o S JAB g olaws JAS (paa jfu Olada gul ja 8 ga00lS § (59 peolis Cuodhw padld b))

LSJLJ U‘L)‘JJL’ 9 OK..L..:_LA)T DLl LAAJ‘)«N J:Blj 9 6JL~05LJ 44:@3 B

References

1. Krejpcio Z, Krol E, Sionkowski S. Evaluation of heavy
metals contents in spices and herbs available on the
Polish market. Pol J Environ Stud 2007; 16(1): 97-
100.

2. Thomas F, Daoust S P, Raymond M. Can we
understand modern humans without considering
pathogens? Evol Appl 2012; 5(4): 368-379. doi:
10.1111/.1752-4571.2011.00231.x

3. Srinivasan K. Plant foods in the management of
diabetes mellitus: spices as beneficial antidiabetic food
adjuncts. Int J Food Sci Nutr 2005; 56(6): 399-414.
doi: 10.1080/09637480500512872

4. Anderson R A, Broadhurst C L, Polansky M M,
Schmidt W F, Khan A, Flanagan V P, et al. Isolation
and characterization of polyphenol type-A polymers
from cinnamon with insulin-like biological activity. J
Agr Food Chem 2004; 52(1): 65-70. doi:
10.1021/jf034916b

5. Azarshab Z, Sobhanardakani S. Study of health risk
assessment of Fe and Cr content in some spices
marketed in Hamadan City in 2015. Razi J Med Sci
2016; 23(9): 28-34. (Persian)

6. Ziegenfuss T N, Hofheins J E, Mendel R W, Landis J,
Anderson R A. Effects of a water-soluble cinnamon
extract on body composition and features of the
metabolic syndrome in pre-diabetic men and women. J
Int Soc Sport Nutr 2006; 3(2). 45-53. doi:
10.1186/1550-2783-3-2-45

7. Tabande L, Taheri M. Evaluation of exposure to heavy
metals Cu, Zn, Cd and Pb in vegetables grown in the
olericultures of Zanjan Province’s fields. lran J Health
Environ 2016; 9(1): 41-56. (Persian)

8. Naser H, Sultana S, Haque M M, Akhter S, Begum R.
Lead, cadmium and nickel accumulation in some
common spices grown in industrial areas of
Bangladesh. Agr 2014; 12(1): 122-130. doi:
10.3329/agric.v12i1.19867

9. Abou-Arab A, Abou Donia M. Heavy metals in
Egyptian spices and medicinal plants and the effect of
processing on their levels. J Agr Food Chem 2000;
48(6): 2300-2304. doi: 10.1021/jf990508p

10. Plum L M, Rink L, Haase H. The essential toxin:
impact of zinc on human health. /nt J Environ Res
Public Health 2010; 7(4): 1342-1365. doi:
10.3390/ijerph7041342

Jaliis adlis
S il b S e sl 6l e Al Ol 5o
1 Al

Ol 30 s yLiis
}JNJ‘J.EJ&_.&:.SU clj>-‘ nu,il.hj}: f‘)la L;S:)\ QL>=.-: e
RS NS SV NG - E N PEAR SV P VHP ES I W

11. Barceloux D G. Zinc. J Toxicol Clin Toxicol 1999;
37(2): 279-292.

12. Wagner G J. Accumulation of cadmium in crop plants
and its consequences to human health. Adv Agron
1993; 51: 173-212.

13. Bernard A. Cadmium & its adverse effects on human
health. Indian J Med Res 2008; 128(4): 557-564.

14. Zhu F, Wang X, Fan W, Qu L, Qiao M, Yao S.
Assessment of potential health risk for arsenic and
heavy metals in some herbal flowers and their
infusions consumed in China. Environ Monit Assess
2013; 185(5): 3909-3916. doi: 10.1007/s10661-012-
2839-y

15. Sobhanardakani S. Potential health risk assessment of
Cr, Cu, Fe and Zn for human population via
consumption of commercial spices; a case study of
Hamedan City, Iran. Int Arch Health Sci 2016; 3(3):
119-124.

16. Das P K, Halder M, Mujib ASM, Islam F, Mahmud
ASM, Akhter S, et al. Heavy metal concentration in
some common spices available at local market as well
as branded spicy in Chittagong Metropolitan City,
Bangladesh. Curr World Environ 2015; 10(1):101-
108. doi: 10.12944/CWE.10.1.12

17. Gleason K, Shine L P, Shobnam N, Rokoff L B,
Suchanda H S, Sharif Ibne, Hasan MO, et al
Contaminated turmeric is a potential source of lead
exposure for children in rural Bangladesh. J Environ
Public  Health ~ 2014;  2014: 1-5.  doi
10.1155/2014/730636

18. Senanayake M P, Perera R, Liyanaarachchi L A,
Dassanayake M P. Spices as a source of lead exposure:
a market-basket survey in Sri Lanka. Ceylon Med J
2013; 58(4): 168-169. doi: 10.4038/cmj.v58i4.6308

19. Suliburska J, Kaczmarek K. Evaluation of iron, zinc
and copper contents in selected spices available on the
Polish market. Ann Natl Inst Hyg 2011; 62(3): 271-
274.

20. Mubeen H, Naecem I, Taskeen A, Saddige Z.
Investigations of heavy metals in commercial spices
brands. New York Sci J 2009; 2(5): 20-26. doi:
10.1016/B978-0-08-018068-7.50036-8

21. Chizzola R, Michitsch H, Franz C. Monitoring of
metallic micronutrients and heavy metals in herbs,
spices and medicinal plants from Austria. Eur Food


https://dx.doi.org/10.1111%2Fj.1752-4571.2011.00231.x
https://doi.org/10.1080/09637480500512872
https://doi.org/10.1021/jf034916b
https://dx.doi.org/10.1186%2F1550-2783-3-2-45
http://dx.doi.org/10.3329/agric.v12i1.19867
http://dx.doi.org/10.1021/jf990508p
https://dx.doi.org/10.3390%2Fijerph7041342
https://doi.org/10.1007/s10661-012-2839-y
http://dx.doi.org/10.12944/CWE.10.1.12
https://doi.org/10.4038/cmj.v58i4.6308

W’iV&J‘gJ&TO oylaid ¥r o090 3 i (Sl yoa Sddilags Olead g (Silihy o gle olSlbly (Sidiyy dlas / VY

Res  Technol 2003; 216(5): 407-411. doi:
10.1007/s00217-003-0675-6

22. Akbari B, Gharanfoli F, Hassanzadeh Khayyat M,
Khashyarmanesh 7, Rezace R, Karimi Gh.
Determination of heavy metals in different honey
brands from Iranian markets. Food Addit Contam B
2012; 5: 105-111. doi:
10.1080/19393210.2012.664173

23. Tang W, Cheng J, Zhao W, Wang W. Mercury levels
and estimated total daily intakes for children and adults
from an electronic waste recycling area in Taizhou,
China: Key role of rice and fish consumption. J
Emviron  Sci 2015; 34: 107-115.  doi:
10.1016/j.jes.2015.01.029

24, Turkmen M, Tirkmen A, Tepe Y, Tore Y, Ates A.
Determination of metals in fish species from Aegean
and Mediterranean seas. Food Chem 2009; 113(1):
233-237. doi: 10.1016/j.foodchem.2008.06.071

25. Kumaravel S, Alagusundaram K. Determination of
Mineral Content in Indian Spices by ICP-OES. Orient
J  Chem  2014; 30(2): 631-636.  doi:
10.13005/0jc/300231

26. Jalali M, Arfania H. Leaching of heavy metals and
nutrients from calcareous sandy-loam soil
receiving municipal solid sewage sludge. J Plant
Nutr  Soil Sci  2010; 173(3):407-416. doi:
10.1002/jpIn.200800225

27. Alam M, Snow E, Tanaka A. Arsenic and heavy metal
contamination of vegetables grown in Samta village,
Bangladesh. Sci Total Environ 2003; 308(1): 83-96.
doi: 10.1016/S0048-9697(02)00651-4

28. Claus J, Bohmann A, Chavarria-Krauser A. Zinc uptake
and radial transport in roots of Arabidopsis thaliana: a
modelling approach to understand accumulation. Ann
Bot 2012; 112(2): 369-380. doi: 10.1093/a0b/mcs263


http://dx.doi.org/10.1016/B978-0-08-018068-7.50036-8
https://doi.org/10.1080/19393210.2012.664173
http://dx.doi.org/10.1016/j.jes.2015.01.029
http://dx.doi.org/10.1016/j.foodchem.2008.06.071
http://dx.doi.org/10.13005/ojc/300231
https://doi.org/10.1002/jpln.200800225
http://dx.doi.org/10.1016/S0048-9697%2802%2900651-4
https://doi.org/10.1093/aob/mcs263

Medical Journal
of

Tabriz University of Medical Sciences and Health Services

Original Article

The effect of endurance training under microgravity condition on serum level of
Brain-derived neurotrophic factor in male rats

Mohammad Asadi Golzar" @ , Ali Kazemi'®, Neda khaledi'® , Zahra Hajebrahimi’,Vahid Nikbakht', Morteza Yari’

;Department of Eexercise Physiology, School of Phﬁsical Education and Sport Science, Kharazmi University, Tehran, Iran.
Aerospace Research Institute, Ministry of Science Research and Technology, Tehran, Iran.
Department of Eexercise Physiology, School of Physical Education and Sport Science, University of Tehran, Tehran, Iran.

*Corresponding author; E-mail: agmohammad111@gmail.com

3

Received: 21 April 2017 Accepted: 12 August 2017  First Published online: 13 December 2018
Med J Tabriz Uni Med Sciences Health Services. 2018 December - 2019 January; 40(5):15-22

Abstract

Background: Exposure to microgravity condition such as space, bed rest and other microgravity environments
lead to several neuromuscular problems. The purpose of this study is to investigate the effect of four weeks
endurance training under microgravity condition on serum level of Brain-derived neurotrophic factor in male rats.

Methods: In this regard, 36 six-week-old male Wistar rats (weight range 175 + 15 gr) were randomly selected
and divided into four groups including suspension group (n=10), endurance training group (n= 6), endurance training
+ suspension (n=10), control (n=10) and were examined for four weeks. To simulate microgravity condition on
Earth, hind-limb suspension model was used for four weeks. After collecting blood samples from left ventricles of
rats and separating serum BDNF levels were measured by ELISA kit.

Results: our results showed that serum levels of BDNF in endurance training with suspension group compare to
other groups significantly increased (P<0.05).

Conclusion: Based on the present results, it seems that endurance training under microgravity condition
could reduce the neuromuscular problems induced by microgravity. Also this type of training like exercises
with anti-gravity treadmills can be used for other physiological condition similar to astronauts, such as the
elderly and patient on bed rest and people with spinal cord injury.
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Abstract

Background: Metabolic syndrome and aging are main important factors in being depress. The aim of this
research was to investigate the effect of eight -week aerobic exercise with moderate intensity and consumption of
curcumin on IL 10 and depression in 60-65 years old women with metabolic syndrome.

Methods: a total of 44 women with metabolic syndrome (MetS) voluntarily took part in the present study.
Participants were randomly divided in 4 groups of MetS exerciset Curcumin (MECU), MetS exercise (ME), MetS
Curcumin (MCU), MetS control (MC). During the first week MECU group and ME participated in three sets of ten-
minute aerobic exercise training (AT) with treadmill (AT) also they have 5 minute rest part between the sets. One
minute was added to the duration of exercise sets weekly basis. Beck depression questionnaire and blood samples
were conducted before and after eight -week. IL1p was measured by ELISA method and memory test were conduct

with Picture recall test. To analyze the data, researcher made use of One-Way ANOVA, paired-sample t-test with the
significance level of (P<0.05).

Results: IL1J and depression significantly decreased in three experimental groups (P<0.05) as effects of tow-
month aerobic exercise. Also there was significant change in blood pressure, waist circumferences, fat percentage,
triglyceride and HDL (P<0.05).

Conclusion: These findings indicated that eight -week aerobic exercise leaded to a decrease in depression and
amelioration in metabolic syndrome. It is also probable that depression decrease as an effect of tow-month aerobic
exercise relate with IL1J decrease.

Keywords: Aerobic exercise, IL1(, Depression, Metabolic syndrome, Curcumin
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Abstract

Background: Brucella is gram-negative intracellular bacterial pathogens of both humans and animals. Among the six
recognized Brucella species, Brucella melitensis is the main etiologic agent involved in ovine and caprine brucellosis and is also
the most pathogenic species of humans.

Methods: We amplified by specific primers, two of the best outer membrane antigens Omp31 and Omp25 for this disease,
and the construction of recombinant chimeric Omp31-Omp25 combination of them, with using the (EAAAK), linker.

Results: The sequence analysis results showed that strain Revl of melitensis for Omp25 antigen has most homology with the
strains melitensis M16 and also Omp31 antigen showed the most homology with of B. Ovis melitensis species.

Conclusion: Then recombinant chimera Omp31-Omp25 was cloned into Pet32a vector and transform into BL21 (DE3) host
cell for expression.
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Abstract

Background: In this study, both acute and chronic therapeutic effects of metformin on memory retrieval and the
number of intact neurons of hippocampal CAl area in streptozotocin-induced Alzheimeric male rats were
investigated.

Methods: 48 Male Wistar rats weighing 220-250 g were divided into six groups: control group (saline-saline),
streptozotocin group (streptozotocine-saline), treated groups with streptozotocin plus metformin for once, one week,
three weeks, and eleven weeks. ICV administration of STZ (3mg/kg) was down in the first and the third day of
surgery and i.p injection of metformin (200mg/kg) or saline (ml/kg) daily starting one day before surgery to the end
of care period. After the memory test, the animals were killed and their brains were fixed and density of intact
neurons in the CAl area of the hippocampus was investigated. Statistical analysis was performed with software
SPSS, ANOVA and software Prisme.

Results: The ICV injections of STZ significantly reduced memory retention and the number of intact neurons
compared to the control group (p<0/001). The use of metformin in once, one week and three weeks improved the
effects of STZ (p<0/001). But metformin in eleven weeks treatment period don’t have significant effect on memory
retrieval and the number of intact neurons in hippocampal CA1 area compared to the STZ group (p>0/05).

Conclusion: Both acute and chronic metformin uses have different effects on memory retrieval and the
number of intact hippocampal CAl area neurons.
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Abstract

Background: Many immunologic and inflammatory mechanisms play a role in asthma etiology. A member of a
T cell immunoglobulin (Ig) domain and mucin domain (TIM) gene family, TIM-1, in 5q31-33 region is shown to be
correlated with development of T helper-2 (TH2) Cells and allergic diseases. So the aim of this study was to
investigate the association of the genotype and allele frequencies of the TIM-1polymorphisms with asthma and the
relationships among this polymorphism to IgE levels in patients with asthma.

Methods: PCR-RFLP (Polymerase chain reaction—restriction fragment length polymorphism) and
polyacrylamide gel electrophoresis (PAGE) were used for investigating the presence of TIM-1 polymorphisms in
200 asthmatic patients and 200 healthy controls. To assess the frequency of genotypes and its relationship with
serum immunoglobulin E and asthma, chi-square test was used and P<0/05 was considered significant.

Results: The genotype and allele frequency of TIM-1 polymorphisms were significantly different between the
patient and controls. Significant association was observed between this polymorphism and the risk of asthma.

Conclusion: The 5529A>G, 416G>C and 5529A>G polymorphismS of TIM1 gene may be associated the
susceptibility of asthma and also with total serum IgE levels.
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Abstract

Background: Voice is one aspect of speech. In this study, evaluation of the audio signal is used to determine the
severity of the speech disorder and intelligibility. Until now, methods studied the quality of speech.

Methods: In consultation with the specialists a sentence with 5 words and 8 syllables has been determined to test
80 sample random persons were randomly selected among healthy people with different age groups and gender.
Unhealthy people randomly selected from among the pupils centers. Among the different grading unhealthy and
speech disorders were present. The cases were 50 healthy people and 30 patients with speech disorders. Using the
model proposed in this paper, an intelligent system designed base on the principles of speech and image processing
for detection speech disorder.

Conclusion: The proposed system has been tested on the different voice signals and statistical data have been
extracted. The results represent a breakdown of people with an accuracy of more than 92% has been compared with
the results of other reports, the result is very acceptable. The percentage of the proposed system error that leads to a
repeat of the experiment is also about 7%.

Keywords: Speech Intelligibility, Voice Quality, Classification, Data Collection
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Abstract

Background: The aim of the present study was to investigate the effect of glucose supplementation on response
HSP70 serum in non-athlete men after six-week exhausting endurance-intermittent training.

Methods: The 18 non-athlete healthy men were randomly divided into three groups including: glucose
supplementation training group (n=6) and a control group (n=6). The blood samples were collected from antecubital
venous at the onset of training protocol period and after first and final training session immediately. Serum HSP70
concentration were determined by ELISA technique.

Results: Serum HSP70 values in the second posttest in three groups was 1/1 & 8/3, 2/1 + 9/3 and 2/1 £ 8/2 ng/ml
respectively .The results Analysis of variance with repeated measures test showed the significant difference between

supplement glucose-train group and placebo-train with control group(P<0.01). Also, the results showed significant
difference in glucose-train between all three phases (P<0.01). Bonferroni post-hoc test showed the significant
difference between pretest with post(1) and post(2) and post(1) with post(2) phase(P<0.05). Also, showed
significant in train-placebo between all three phases (P<0.05). Bonferroni post-hoc test showed the significant
difference between pretest with post(1) and post(1) with post(2) phase(P<0.05).

Conclusion: Exhaustive exercise on glucose utilization adaptation with the response of HSP70 more
effective than exercise alone is exhausting endurance-intermittent exhausting endurance-intermittent training
with consumption glucose causes adaptation in response HSP70 than exhausting endurance-intermittent
training.

Keywords: Glycogen Depletion Training, Glucose Supplementation, HSP70, Non-Athlete Men
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Abstract

Background: Jump and landing is the characteristics of most sports and one of the main mechanisms of anterior
cruciate ligament injuries. Researchers believed mechanism-based designing the preventive exercises can possibly
have a better effectiveness. The aim of this study was to evaluate the effect of eight weeks of jump- landing exercise
on feedforward and feedback activation of selected trunk and lower extremity muscles and performance in active
females.

Methods: In this quasi- experimental study, 25 active females age ranged 18-26 years were participated. The
electromyography device ME6000 model and triple hop test were used for muscle activity (hamstring, quadriceps,
gluteus medious and maximous in drop landing) and performance evaluation respectively. After pre test, the
experimental group underwent to Herrington et al eight weeks of jump- landing exercises. After implementation of
training, post test of electromyography and performance were done similar to pre test and data were statistically
analysed by using independent and sample t tests.

Results: Results of paired t test revealed that the jump- landing exercises led to significant differences in
feedforward and feedback activation [VM(Pg=0/002, Pg=0.001), VL(Pz=0.001, Py=0.021), RF(Pz=0.004,
P=0.001), MH(P=0.001, Pz=0.001), LH(Pz=0.001, P3=0.034), Gea(P5=0.001, P=0.001) and Gy (Ps=0.001,
P#=0.001)] and performance(P=0.001) in experimental group from pre test to post test whereas there was no
significant differences in control group.

Conclusion: It can be concluded that jump- landing exercises with modifying and optimizing the knee stabilizer
activation and in other hand with improving the performance might have important role in anterior cruciate ligament
injury in active females.

Keywords: Anterior Cruciate Ligament, Injury Prevention, Electromyography, Feedforward Activity, Feedback
Activity

How to cite this article: Keshavarz L, Letafatkar A, Hadadnezhad M. [Effect of eight weeks of jump- landing exercise on
feedforward and feedback activation of selected trunk and lower extremity muscles and lower extremity performance in active
females]. Med J Tabriz Uni Med Sciences Health Services. 2018 December - 2019 January;40(5):72-82. Persian.

© 2018 The Author(s). This is an Open Access article published by Tabriz University of Medical Sciences under the terms of the
Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work is properly cited.



https://orcid.org/0000-0001-9411-5471
https://orcid.org/0000-0003-1704-9604
https://orcid.org/0000-0001-8485-6364
mailto:letafatkaramir@yahoo.com

AAWEE B Y- SEREY @'nl.’.'n'.i?bkljd.'ﬁ.._\ﬁlmQMGAﬁGSngéggéJlngéA:\éaﬁdwfa‘gﬁfubxQi)a‘.imm‘xﬁ\ﬁ

s § 5 llio

940 A0 DA (A 3 (Kol 9 (585) 9, 9908 Cuallad 399 58— (4l (3 ya 48D ol 55
Jlas oy liad alail o jSlas g xS Al

TalFaakia aaale 0 s cadlial el ' 5, glitis Sl

Olonl S S anly el T stils (o305 psle 5 s amul
Q[);\‘;o‘w‘ua‘}J‘ﬁa&.ﬁl‘dr@i‘}Jstdch&JgC)ﬁt\)}bﬁ‘ét@i\}\)\,@.ﬂ&i%&‘JS&B‘S@\,&\AJ‘)S
letafatkaramir@yahoo.com sas! ¢ J s ficus sicws 537

AYAV/A/TY sl o SLER AYAO/A/YA Gl AYAO/V/Y - sl o
AY=VYR)F ts 5 53T WAV 5058 Slosun adlag olasd 5 Sy asle slals (Ko dlas

LEYLEN

b Ll sdde Qliie 35 g0 gmin A ko QWL ol ool (lapnilSe 31 5 La 2555 ST gla Ss 5308 5 b k)
3_9)5—024}1 C)Lija;wwj;b O U':'A}}l J\JLS&_@M .L&L il a\ﬁkwdﬁd)‘.’g)‘ Ju‘ﬁyw‘)jmm&bl& CJL\:[JA:
Q}A)T)ME6OOOJJAfhw@‘ﬁy}ﬂ‘a&a))%}Méf}&)(@é})ﬂJ}Jﬁ)bwﬁ;b)mxhwﬂﬁjm)slﬁ
Q‘)K«mﬁ_}g}fiﬁﬁ e.,\.'v)ji.fv Jﬁﬁ_u;‘ﬂ élwmﬁﬁ Ml.vj.v o Lf')’g a); LSLAJJJ")‘ GQ)A)| u:":l rbu‘)‘ .,\x.:JwT: oslal mlfw‘)
)‘J; &)L&‘ J.:bu“_} 4.3‘}>J S0 Lﬁa)‘)_} [ %9 rbul d}‘)\ U’:"..‘i Lile QSSJ’- DJSLA.G_} @\;j‘u}jﬂ] Q}A)‘ o cCJLiJw“ rbu‘)‘ ey .,LI.%; )‘)';
ICRYY

= orsils] (Sld 5 63 )lays8dd Cllad el ps sl ol ad sl 4 e 5y B 5 by el &S S LS s S Q}aﬂ cu laasl
P VP = /00 sad s (P gumt PNV P =t /o)) Gl A sals (P gm0V Py st /01D e
Pt e w8 P =t /Y Pyt ) S faadl R = NP =t 00)) S feaadlde
050 o sl G Sl e e S B/ ) (S s Sles 5 [P gum/00) Py =t /00)) Gusee Sl a8 5 B g =/
S0 oline J 28 05 S 55 Ll &S Jb= s 55

-@/YLQ.&-(;(JA( S 3 Ses s5g Kon b 35l sdald clae Sl O e 05,8 w5 haS bsg o oy Sl a3 PR
sl ansls Jld 0U 3 ACL Suscnl (2ol 55 age i Al

L;;Jtﬁ g:»:“aﬁ céb)b)).").lé C,\:.u&e wlos g_;<ij“§‘“ g;.:“;t.é g&_,:.\.j )‘ éﬂiﬂ;ﬁ ‘LS‘U‘; L;?L,d QLAK.:S .uéjb J;JS

fu;‘JA;: g,.‘>=‘&a CMLs ?J_g é.&é}d))b)}é.&é C»:j[xﬁf J)_/.é—u:lj_! u’l}“‘. PWEN Q«..ZAJ:SU r b‘}’v:\.b— d )lS il AJ )')}Lis ke dﬁ‘ & st c‘?u'
AY-VYL()F+ VYRV 55 lays - gy et 5 Sy o e olSls Sy aloms Jlab 065 St 1 3 Shae 5 s

o B gien O e gl Il
(http://creativecommons.org/licenses/by/4.0) 3ol sz S 5me S 5 oy o bl Dokt 5 (S pske oKl o 5 55T oo b i
3Ll osls gl 5 sl e i 4y ol a4 oS S Slome ) g0 3 g5 el €55 58 Ol slie 3 S 0l iz



https://orcid.org/0000-0001-9411-5471
https://orcid.org/0000-0003-1704-9604
https://orcid.org/0000-0001-8485-6364
http://creativecommons.org/licenses/by/4.0

W’iV&J‘gJ&TO oylaid o090 3 i (Sl yoa Sddilags Olead g (Silihy o gle olSlbly (Sudiyy dlas / VY

el ACL Sis ol ole sl (g) 58I 55128 s
- s el 1 358 ol s gl I S i Julse o
Saasl y Conws 4 | Oldies L}A‘f gl 4 gz S (V0) S
S odls DL Sl das o s WT RS sz:<~.~q
SR NS 4l Lo Vv Sl S 550> ;3 ACL ol
sl 430 Lo \YA i S, Ohlae (gsladlee Sl
ACL ol 8 ol ol Sy mls o) OYY) el o
" o S sl hae S el Sl e A
Gk Ol Gl Ses gl Slae cle ol OY) aas
Sege by Dlae Sy s Mae S 5 Shas
o] Sy o ame  SLalEzl g o Lol U 5 edidise
adsl (el 5 Shes (68 pl (0F) e 2als |, SLKY
ol i B s s B Dlae ae Sl b
Siledlad 55 Dl Sl g5l W5 o S el Sl o3
Sl &b 3L el s by 5 Sdas
-08 ) 5 odlae wenl Yl iiS Sy a0 Slas eae
S el Sl el (1Y) S sl S5l S8 sla
5 oS RS ey Jell mSe 558 S 4 e WS
5 Sl C\Jdl hae Ol Jll oy b e 53 Ol ST
s Kong .(0F) 555 5l gl glacao! sl s
Ll S et opsed ade 3 Jlesl L5 OliSes
e ol - s oSl cMae (a5l s Cled
Ol 5 Alentorn-Geli .(VF) das W5l 15 oSl 5 oSl
2 e DS bl b S e 4 S 0 G
S SolanS ot o Ll K S edalie o, SoleS
b SRy Sl S LS Ol T ) s S eaalis
S ey ot K Sde 0 IS pmasS Dl e o e
L OLKes 5 Monajati .(\0) 355 o Jlew (““‘3‘ Soless
258 S, S Ul w58 55 5l AU Ll 4 a5
by g as 5 O Lls Dlae e el JUs 4
055 33 0 Shas ae Dbyl aws s )y
25 sobslas Qt\ijdqnzzjjzéx&laﬁjk}vs)#ﬁ
ol Sy bl zls ly0g S s S5 2SI Rl
il & el (gl 3 e st (S 05 S e 515 (2SI
NS sty 038 5 Sy ped ol ax ST S Ly
Sy e Ol Do w3l we J RS Gl Js ol
o o ;s OLKaa 5 Blackburn (WO F) col mi o aS
e g p (SE5l 5 (Seesnl Sl e p
o 3 dag sl ACL 5 ) Jlesl MK\A}L{«JM
5 Spasnl Slojed b S Loy an pl 4 a0 auis
O s & 5 e il Plae STIFNESS oS53

doudo
anterior ) ACL ol 5l LS ol Al
U0 Ul OLICa5,5 55 & (V) il e (cruciate ligament
doys Vo s Ol ("‘“?’&‘ 3l SR dl. YO
V) Bl o BLE1 (63,55 5 Ao 3 0 5 (83,55 50 8 D)5
59,8 clid LAl o Veme ACL (63,9 5,8 slacaul
Slassile ol (gl OAd oslel 5 i pKa L 5
).sfa'jj;a):;)f&ACLJQL;Q\}:».O“)M%;:'C)JLJ{
(SOl 5 S sl Bl a4 0L (1) sl 0l 555 5 Jlos
0 Uy 3l ey te (Dhse - a5 (S5n 5
spi e il by Sis 5l & ks 13 ACL ol o me
6\,\;;j,;)u;ﬁuugujwiéu,,;uf@ﬁouﬂs
Sl (g Sl Sl 5 s el e slapaslSe
Oz Saadled jn e sbosls 5 odle S
53 ol Sl by 53 gls (S e 5 g3l S
Gob il sl S SW Clides s Sas oy S
s 2 AU 2 S e b i Sl S e R
@ amd o3 bl el S 50 Do e gLl aed
NV PV e P\ S CONA B - S5 S S (W S SR |V
Sl Sy fan e s eslrl o 3L Blis IS
Al b sl el Ly A 5 oS L Olejen st
(5=%) &S (5,5 sl ACL OLKJ sl Tiogul < > sl
Sl A Jes VYVEPS Gl Yeuof Jle 3 S5,k
o Jos o wyn Ja e S 43S ol IS0 53 ACL
o] o2l PD) 35 Ns #ren B Oves 350 ACL Kijy
O case J¥s Oades YO wUll by Oloys ausa o sdle
s Jead 0ol s Bl o s S8 JLhe Ol s
Vel e ORI Tl e e 56 glal sl 55
23 S5 5 s Sl 5 OISCae 55 Seie SL
S Uk ol IR Eas S mer (AY) 33,5 0 33
5 HS o Joo Glssare Do 4 S Jade 3 bl
ol 3 Vet W s Bl (655 8 Sl
dsoe 5 Jlsp Juarle il 5k 5o L2 5 &S >
(ol Q) wl e Ol e dor s 4 S
Bly Laseis sysly s Wse Vel g5 baly o
2 S el gl g LB S U il e A5 o
e b e Sy By bl das e Ol s iass S
JB 1 o & Plae g5, i) sl 6,581l H5kis
&Lgsjjévlf;ajz(@t"y'/'\‘ Sede- L&) s UL uled
2 M e 4 NG (S bl e
Dad A s S s Ose w b sl 4 e Jll
S Asly Rl Sl e 2l 2y a5 4 S



VO oy ylsan g5, 9lis

3 A1) g 45 ki SRS 3 St 9 (53,19 3598 Cualad g9 8-y O 4388 Cutit 306

LAl G o)l oy Gas 4 2905 4l kil b &S
D D)o 4 e 5 OB adda sy 1) a4 gl
)\ R M (JJ:S 9 bjj.é _U':'Ji QLuJAS) oj; 9 @
oyl Yo Sl Kz s la So a3l (G 5550 anal
e Sl WORYRYSY 6 Il TYVERAY ) s
ONYEYN o5, Sl anle s rjfjlﬁs FA/TEO/FA O3
L) alie Cladss 4 slaal b bad e sl as bl (Lo
(Gats o e J;/\»l:.a 5 bl Gl il slie 4 g
03,5 2l haisyse ol slis dsl&awlﬁé,ufb.al
A3 3 3 G b s s gs el Sl S, K8
55,5 o Sl el 0y S 53 L8 10 (28 (Slad gol Slas O3

.M@;JE)JJ}S@));JJ}\O)
N=[(Z).aiphe2 + Zise)’ (SP+S)]/(M-M)}

eK:wa )‘ SMae J@}Q‘ g:M.SL’d R e
Mega =S ,& ool ME6000 Jiae o L;\Jf}:ab:ﬁl
oli“wub .,\.:vLauA JL:S \# LS‘)"’ eL<2~uJ u)l A obulw\
SAL e 3l eslad L MEG000 Jie el L;\Jf}:ab:ﬁl
e g el ool BB Iy V0w ST S
sl S e S s o e L sy el
L Objer  &ojsem RECU TLIE W P < PERY IO
CJM @‘;}:‘ﬁ)ﬁ‘ Q,Jl;:.e szﬁfe)\.,b\ 6‘j L;‘}‘;}:AJJ:Q\
Qoo sy SB 2 2SS 55 50 5L Sy 2002
@;)\JB oslanl 390 MJLL:JJJP-JJ UL‘)JM':JLS\}J
A eslaal L: & S 2 J}j& <=L>u\ 6‘], S LSL'M‘L.’. )\
IS slaais o gl ol g gl Fooaly ol plis)
WM}J&AJLLA A\ CLL?)\ )‘ JJJ.‘.B BE )ng..vlﬂ)))}
.(Yw\‘\).,\..ive:u;ﬂ\ Cw)‘wbﬂ)\ﬂwd‘ L A
9 J:AJ:;JL«I 92 LAJ)J,IQ‘ }k; A ealanad k_gijﬁjj‘ u.phﬁ;‘
e 3 sy S cd e gl gy lasy STy alols
Sl s Sl S B e 2 se IO la
LSMJJO' 4‘]45..:).5 [AJJJ,&J‘ cijwﬁ)W§ﬂQ(
Fotle e L udbde gty dae (S 80 b
Lol Jtls =SB Lot a4 e 5 s e silos 4w 5 YL
I3 Gy So g oses bt 4 s a5 00 45l
(I rgtels e (SR S e Sl s S
L;Wg@&;bcjup&bw}‘%]&uﬁuh
g R N L Tk RS AR

el g8 b & g 4 55 ACL 5 Jbesl il
ACL 0L canl 3l 6,8k (VAWY) sl s (6,8 55
SOk ile ol ol w56 glacanl sl 51 (g8 Sl s &
o Blas ils oy Coeal 515y Tl 5 Ses
5 Sl ause b ACL 0L ol Claze
3 Sy slaaely (SIS ey (elarl Sy Jelse
S 3l Jlo slady 5o e dle Ll S 53S0, %*‘:“T
g5 S3e Sl e 3hs s Gl s a5y Jed JS 0l
5o Sal 4 g b paes 3l 0 ACL QLIS ol
ol ol SlaamdilSe Sl 5 5555 S| sla S5us 355
Lo edids Oliims D3d o gmrme ol il QLK
SN W55 Vil ool 1, Ky iy o3 b
A3 Gime $ 8 e 4 a5 LSk anils ol s 4 5
by sy = 5 Dby e JS$ g, auis e 36 5l
Sl el 5 4 e as S s Ol
ehil S~ 3 S0s 5 (JES 5 a3l S (K faen)
oop 20 Jle 0L (B8 aw Sipla 0031 S jad) Sl

Aas )\)3

Laigy 9 919
Sl 5 JgS 6 S sy wktlle sl 4 e g L
S ol G s el Coale e ay a3 sa5l et
05,5 Jels ws S 53 Gy Gs pl L S
Jols 5505 Glaslas 5 J RS 0 S 5 395 - b Sl e
oY slab i e lls 5 e Y8 BIA 05,5 Jd 0L
Slsbas 25 SU S lp Sty sl Slxl sl
Sy Syl wely 3 S8 Jeld G 2
S 3 (Shs el a3y @338 e S s ol
Oloy 53 5,3 35y (Sl v\x,l 5o a4l s @i Jl
Sy o Sl 6\,\3\ 545 a4l Sl ale by Sl
SFL S ke ) Gl il gla (g leal
sl b sl JB) (Blo gl 8 5 ) cae g5l
S el a5 (005 3) Olagl a3 5 L5 s
Jo K s Sles elul s SLE 5 s 58 GVt
Gt ol olel axel= 5 &M AbsS 35 FERNLY
28 g S Sl JL Y BIA s wals b 065 ol
wr g bdndl G642 Jude 5 Jld b Iy sla s
ACL ol Slany NSlass RS sl 3 4
i 55 ACL WTJ ails 54y Jlad ol 3l ).sjzi.:{iij
S Csl 035 aw GEe ol pls 553 0 sdalin Jled OU3 o
=l @ axxl e bdas plsl 1 355 Goioss amslr ol (555
3 M (5 sTmam p 3 oSS Sl g oS 0 sl



W’iV&J‘gJ&TO oylaid ¥r 0,90 3 i (Sl yoa Sddilags Olead g (Silihy o gle olSlbly (Sudiyy dlas / VP

MWlS Sy b Ad el 3sail S Osail plwl ol
oy g a0y mg;o;ﬁgoygndzlﬁa;é:}w
- Gl g &;;}aj)'l U;;\M.Jih);quksg S
O ge)! ¢l>.=;\ S8 s bas 4506 o el Carnsy A
2 S e B el 2y gfj@;w&,;\ RNy
I3 sl Cans s asesl S A (S 8 ps 0
L;MQ&}@&AS&AK;AJA:}UMQMQ“;A;&
cHlae S ey i Clad (B s g eaids LB
Syl A Ab e b S s bes bt Olge s eld
551 cpl Sl plrdl BT ol L | s (25 S
bl s A8 e (6,8 ol Sles el Ul 5 8
6L L Sagesl ol ods )5S 7AA Hamilton Law s O
ey 5 G AW S a5 Sl o b 2y
:}JA)L::»\.;l:L;a?lqd\WL}&J:Uijﬂ&Lél{&
Sl asl 3550 Jee U g s B 5l e il doly
45 0 dr g Glsa3l AD dlome B e 3 e L
o 5 w520 S g3l 2,585 Sile S WA e o
Geis ol o3 el 3550 ST, (FY) UG e esliad Laesls
Herrington & ) &oysaelS 5 0580 0 s, 5l a3 5,
MszdlmjmwQJﬁqéJ.ib_&a(Comfoﬂ
A:Jts{‘ﬂ:dj“\l}f)ﬁtl}fwjéﬁJ)}Athﬁ.?.MtL?L}\
S5 el tpss e Oler UG aade) 258 -5
b da wn) Jolge Sl el i g Al o 5 (LA B oy aida)
Qtﬁf.:«{&.\z@ﬁ&mﬁ,g.m)mvbal((m
BLal 5l Ul Ao Bl a0 G g o Ll L3
3 S dhesl doys e Sy win sl s L
Llod asife BT Jloj o3l sy Oloy 4 aly & Sl S
win o Slads 5wl wis Jglads 5558 Uz
4SS o ol Oy 55 e cped | 4l B0 il
ol Al B S b e 5 S
03 A J:SULAL;;J}AJT)J@Z.AJ}} Sl 5 IS5
My b il oo b sl 3 b (Sl >
O 5l i Oy sid e als s il Js L S
S 933580 JSHs A2 g 2SIl s B
Ll oy b dad g3 5pl0 ASBI s g edd o a s P
<=l>_L}\QJ9)>@lﬁogf&\bbaj}):ﬁc&»@\;”w
Sy ba 04y &S > Plue Oy 4l 4w Al rads e
a1y 35,5 Sl ey s ls Oloy 35050 b SSses
o el dbm s JSa555 & aslp adsl 1 53 o g
s (ol @iy Dlge el B L s alS Ojles
S O 55 S Sl e Al e S S5 Al e il
o el ea by A el B s la jole

V8 dbi (Ko er dbdle dze glasy SIS Joe
oo Js i JWS) aus g e dbol gdo s
o Ky en I 5 (Sl @3558 3 3,5) e
S50 2 Vs o U ISl 4035058 oo Aol sl 55 O
st SIS ke NS ey dhas (S
fiw s 5 ) 5 O Sop S5 Ole dols vy
s Sl sl alae (IS5 S e Ll S
el Sl sloojge 5 O Sop 55 Ol ahols Ly
Sampling ) (5,15 5 @ses S 3 L S gas S laesls
Ol a0 Ml i ol 55 0 (Soslmeor 35,8 Vo oe (rate
o3 9dwe ;3 5 (Preamplified) st oy 585 oy (Vo) ol Ve
A8 A 5 a0 B Ye o (Band-pass filter) as,i8
gors Ol «Dae (63))5)580d b Uy ale (4l
- e 400 6 ke —Fr o Sl el s oolae cJl
T N TS P NCRPRE
Ol Cpiomat Ao deslms s Clad Olpee sl oy
3o b e 400 Jley o3l o 5 IPlas  Sud el
e b b s Ol e e Y0 B s L L 3y
S s A st Ui 5l (1) 2 b
Root Mean ) RMS 1, 831 ahs sty o Ol Jlo 3L 3
0 s b b (Slape ooy alons) (Square
ool 5550 ¥ oasees Megawin 5l £ dew st 5 45l Lo
oS uSaie RMS sy (o3l 5l ol sae 25 8 ) 3
|y ke Clad gl b Ol o ol W K 05 See
g:MJLx.e Q\}:.a QJ/S JL«J; & Gt O‘.’.‘ 3 (V) Aas e ol
Maximum ) (sl Sl olal Sl (S
() as as S L s (Voluntary isometric Contraction
S s ) S5 4w s e ok Jo 5 S SU cllas
o S B L s asd e e b S gy 2 00
e S adls O SS an pl s (SOSTE slac s
Sy MVC e (M) 258 ot dze (ol
SiSB ) Jhis Sy g dds e 3l S 8L
o3 Sl Ky s E0ae (gl 5 gl 4 A el
(e w5 IS (s Sl e Ve K el Sl
oSl Blie 5o 13 VL @ Caslis ool 2 g 4 s
2 N e Do s Sl S AS l Ad sl 0L
Caglie (s ol CaS gy, 45 5 S5 S IE css sl
JW\V}éﬂjbdb ST lae 53 s Oy 4 Sl s
s 3 el & S a3 Osail sl sl s
" b el Tl S e 4 Sop dsles
J Ll o b asl) Gl I s B gl S sl
Sl il 4S5 S gl ad 4 @ S 18 (S sl



W/ olsaa g 5,9lis

3 A1) g 45 ki SRS 3 St 9 (53,19 3598 Cualad g9 8-y O 4388 Cutit 306

Sy ai plxl ol plad 53 Gl LS Ol Guo
Olsl 5 Sle Jl oy Sl s s ol s>
O3 3l sl b s eslital Waesls Cim 5 (gl o luilead
GOsesl 5l s e Laosls s 0o by S mls
A eslinal as S Os 5 28 0903 amlie Sl a5 S
SWT Ol 5740 (gl sne o 5> Dbl o 5 425
WA a5es SPSS 8l 3 5l esliiad b 5 +/00 (g5lwe b S S
G sla gssesl sl S ol S5 p"}f sl o plo
moals (Gais Lg) 55 93503l O Bl )y S Lsy T
Q)Aﬂ Cb s S Jos 5 452 3550 J}:fﬂ YO sla
ol g s glaesls adS (3 b Sl Sl
Al ekl golel Jew (ol Sl golel slagsesl
Sk 5 ol Sl skl Gl 5 Sl
53 addllas 3550 (Slaoy S Q)A)'T ) Q)Aﬂ oo 0> D ae
el 0 11 J g

5> s (b 5 63, s Sl el 3ylled Gl 5 S0ke Y g
(12 s MVC 3l g3 ia1) Og03l G 5 09030 i

03l o 055l e
5 s osf IiSef  amaf bl e
JRS (N=\v) (N=\Y) WN=\v) e
N=\Y)
[NEY 08 FY/AYEV/VA YO/OAETM  YA/AYEOVA Sl - gl
v )84 ol
S
AAEZ% FV/OTEY + /Y] YE/FFENY YY/VEEAYE G
" S
JOAES/YY TANLS/F #¥/0AE0/A4 [SES TR G P - sl
#A )84 oA
S
AENYE FVAAES VY $NOEVA FA/VYES/TY O
o S
/YOENYY FV/\oa/fA VI7AVEY/Y4 VA/*VEAAQN Ales -]
w a4 oosed
S
NS /FY F8/VEVVO AvIONEY/SY AY/avE Y s
AY Sk
NOESIOY FY/AYE) 4 /5¥ YYNSESFA VATV s -l
¥ Sk Ky
S
NOEV/AD AZNESNTAVY YVVOEON YY/E5EONY G
A S
ESNN YO/#\EV/AY JONEYY/¥O VN F s -JdA
v ¥o Sk Ky
S
ESVV2N A3\l [AVETY/eY NAE\NAS s
OVOA o o) S
JOAMEVVA TY/AYED/¥Y YOANVEVYA YYAAETAL el T
w a4 ke
S
£V VA YVAYE\ YT Ya/oANF AZAESNA( Ales
YV/58 Sk
/A\ENS YA/QYENY/A5 IR VE NeEVV/tY GNP T
4 W Yo s mBl
S
/Afa/ay FO/ VY 1 YYNVOEN /8 /88N V/5Y s

i1 YA S

Nals sla b b a0,y b Ol Sy ol ol (Jg 05
Coles ol JSRA5 S 5 B e Lpd e plal el
wile STy e ol 53 Wl s e plond | i o055
Ll,s s g solar jole OS5 )l S5 6lS glae Ll
e i Clysas Jold @b s b S ss b L Sy
e ol Jle (gl das e O 4 Moy, S Al e
bbb b a0 b 5 oy bl Nl ol
Llg o Jos ool AL kS gla oLl 4 CML: BrgerS
Loamos A LAy gla i o b gl A b il L8
maie S B L el glawjie S 5 b S
3 e b ole S Gosb 4 osd LS 5 el gl
S b Rl Lawg) spip S pola b 4 cgx
b s S a0 31308 5 e b b (s K505
s b G Gl S s e LSS e e ()
oyt S UL G 5 0555 S 5l g ool
Sobel anal AL Sl el ol gl L;)ii.sdtu Ll o e
Osms 33 Gos a6l 6l Jlad 0L G ()
wele VO andr av Blus aiin 53 o Ldd sl s el
S 4 sk s Loy Jprde e S e o
Sl G el ol 5 G Sda 5 arle es
c;,y,;t;,\.:@\fﬂﬁulw.,\.‘;e;\;@;ogﬁ&b
4ol atie Olele s oadsl gl pu ¢L>,;\ Sy ks
S Wi ools b 3 (gl pman S wnr e oSS
aslsh . Jlad pde D) g0 53 G el ol e 5 Ol 8 o
La 53503l bl (gl pmman s OBl il Al 55 o (55 SKan
S s 03 gl s eslinad DS (65l ar 05
5 shis iy o D33 o) el gl Shs b bl s
2 S0 sl s el el ol il (sl il
Sy e Dbl Gl aas s e e Ulpe 5 (ol
Sl gl eld e 3905 Glalae 4wz s L opd
Al ey 5 Olaabsl 3 e eslanad s (gla 5o a3l
S5,5 dl s gls ol 3l S asl ol ¢ el g ags s
o3l bl 3 i3 S 3 U5l 5550 (G @
3 LS o Gl JES 5 355 — i ned 055 93 4
Sl bl 5 4 Mas B S ses S Ol e W
Sas 29 o (a8 Sl Ul 5 (skile)
mwclaéb'lm.»l&dwqgff:)ﬂwjggﬁl
S 3 S ans S gl oy 28 055 Sl e
5 S sl 0503l e Glas Sl Ll i 5 5 Shes
» Sl Sha p'\l RO ngLaTJ:bJ)m“ﬁJ 380
JeaSS pae) U8 058 ola Gasasl J) b G 0L
I (S, 55 Cd) 05,5 Ol LB s s (a3l



VYAV (59 9 43T 0 o Hlaks ¥o 0,599 33y (Slo yoa Sudilags Giload g ((Suliye o gle oSl (Sbiyy dlaa / VA

e Ol g 8= 5 Ol b (gl 3 e oS sl 0L b
5595 S fanlode llda sl (S 5 (5355 505
~ gy e Ll il (53 e Sl s34 5 e sple
@l e Bl el S and| 5 Gesed S ol
P=o/00)) S5, See U BL ) o il S e O350

Ll S gme SIS 5 o 0n 8 93 e sl oS oy O

P=./e oy Pl

460
455
450
445
440
435 ¢
430
425
420 ¢
415
410

P=-/-YA
== L_JCRVS:
.r o
S oS

Fo

el

A‘.O}"j&:ﬂ,j\;Walﬁwméljfbéoyj@u:\ﬁ
.Jﬁ)&ﬂa;ﬁ);brﬂm
Osa3liry & Ose3l e S ol sme i slasoles”

&
&

e
Cled ys (gl pme Dl RS ol e G_L:J ©arg L
= o Sl s Gl S A e 50 DEE (635, B
- sSSP Sl o ol 3 S Sl i ol 38
sl S A ey 5 K pead D e gad
i Sl IS eade IS ODlae
ol al Gl K e Jbde 5 adbde esials
S ae s Sl s (gl pae Dl i yiomen
Cdled S cnl s ol s - S Sl el sl
Sl I8 5 (S endlide s o gtly SLs
Sy 5 NA s Ko A s U el
Sl b Gk 1 il gl ol Bl 8IS 505
5ok laasl bl jame 51 &0 53 5 O, 5 Hanson
slasl b Koo Sl & 3l Wl syls Jlsean O
slacde 31 (OTIY) cl Olgenal Os 5 Hurd
Ll d s Dl sed D Jib o Ol sl D35 Ol panl
o555 e (VU Sl Ol 3 S o Ll s s g3l Sl
Sl S g3 Sasiean I3 5 3 Gosiels e
doss B b op Vo Jley e s R Sl S
53 50305 S 1y 55 bl 5,b 4y ey 3550 Sla s s
Immature Stabilization ) JelSU sdkasld (35l 2l 3 )
Freezing ) (g3l ol 5 03 S VS L5 S e oslinal (strategy
e ool (sK;A aJsl 51zl Ol gas (Degree of Freedom
2 el ghls A O0)) cul Wi IS S s s S
Sadees 345 33) 350 (Sal a4 Ools DU s WL e el
(v ACL dhw gy ool 3 Ol (slacsid 5 Saluls oS

ot 03 Gt 3l 30 B0 b a5l 5 5 053l gl Y U
JJ,ISJ d:_/aﬁ e)_)s O}é)"

Sk T Ol RS RIS s
eYs e SVASE FYATEVAA YA/AYEONVA - sl s o5
ordoe 27
UARAE Y VVYY YANES/F [AES7AM ¢ e IN=\Y)
N
DA ES O/AVY FV/NOE4/¥) VA/*VEARY - 5S
ot
UARAE Y —£/Y)) ¥Y/AYE) o /5F YA/YYE/fY -dbde
DEEAES V/fav YO/VEV/AY FVENY/ -did
UARAE Y YA YY/AYE0/ Y YY/NALY/AQ -y
e
Vs =0/ YABFENYAS YONOEYV/EY oS sS
i Sl
CAVE Vi¥os YV/ANESFOF T OALE M - sl s 774
J":“i"\’“ J ,’-'S
JYVE V/\OA 1 /OAES/Y #¥/0AE0/A4 - oo sl N=\Y)
N
A —/YVE VV/YOEA/YY AAVANESALY 5
oyt
V0 \/AA¥ Yo NOES/OY YYNeES/FA -k
VY —V/fvy AAZARESA7ANS YO/OAEYF/F0 -did
YA\id V/OVA YY/OALVVA YO/NEV/YA Y
e
AN /¥ \PIANENS VAAYEY  VE Ry
S

U303l g 4 Osn3l e O s ma e adasilis”
Mz (K Cdlad Ol 5 29 - o Sl 03 ST g

Osn3l om0 030531 e 3 S Sdlab i (el 05 sl b F sk

58S 5 S e S
Shlas T ol RIS RIS Mas
Jew VY YVOTENYS TYNFEQYE - el Y
o 2ol
AYVE AYAY FVNAEEN £4/YYES/YY - sl N=\¥)
E
UAKAEY VIAY F8/VEVIVO AY/eVE4/0Y S
ot
UARAE Y —0/fYY YIOTEV YA YY/¥710/NY -dbde
QANEY £/84Y AREaL VAN OVNAE\NAS -did
Vs SANAY YVAYE)YAT YEINYEAND 5
e
Vs ¥ FO/HVEY /] YA/FAENV/PY -y
i Sl
SOV Y ARZARESTANN YY/SFEN Y - sl 55
ordlits s
QARN \/VAY FYIOENYE #8NOEVTY e N=\Y)
E
+/Vao EAlAled AYNVokF/fY AvJOAES/PY 5
ot
*FYA V/eYY YONOEV/AD YVNOEON -dbde
CNYY - V70 OV/OAEIAPA O+ /AVEYY /Y -did
VAR VVAY YV/SEN « VA Ya/0EANVE -y
e
/YAY \AYE Y/ A AE4/8Y YYNVOEY + /8 -y
Sl

U303l e & 0303l 2 3l s sme i om0l



VA ylsaa g5, 9lis

03 il 9 435 300 SAE A s S0 9 (5919998 Caalad 359 3 e (e 438 ka3

Sl el e Sy e S S L () S e Ly Al
Ll alie Ll s (al)l ¢\Jl sypaS il plog b= 5y
5 Glas 5s sl 0sls J 3L el pa das e S5 ol a3l
Lol 055 Sl o oS S o mw cdishe (Glac a5
el S S e ko Ll al s 8 S b S
sLoays elle (VY) 5,13 ol w ) b Hlae gla
Ol 1y cwlie L;pLleA BT LG JURSTIPLY :J.hf&a
Sl s il olils ) bl ((zaB s 2 £) das
Sooce dal ol ssd 0 Ogeses weds K 35 (DB >
A 5 I A sl 5 msed iS5 S RS S
3,505 S Uil w5 B IS 5 K en EPL2e Sl
5 Shais i IS sy S5 U e 6l ke
aoarg booplly WL ACL a4 es)ly slay o 055 25de
<=L>,=_3\ ey gliwly po b G CL”’ Ad Olge oS (655050
Sy Sy 5 5 S e SFLA S iy ol 3 ek
Alae ol bi- Ol 5 4SLe bas ACL (ol
DL sl ol lasgle oo 53 JBH8 5 Ky pmn
DL bl s alts AL o b G (555 25,5 L ACL
S T e g
Sl e SRl Sl jel G605 s 0L
i S 38 (g sl g3l 3l eslinad L) il
Sl w3 S5 s sy cilhe Clidss s ol
Sl 5o 435 |3 e 250 S 25 slaysSG
SSo5l Ol (o (S350 iy CL&.U\ Jel NAALY
«hopping) Kuls s sesl gl 5 OB (Sl el
5 O OHae o8 ‘;;"t" (Silsr Oy Sl s
wdliee (glastlie Dl 3 dies 059 o059 SlaadSS
Sdle sl el sdaline 5559 5 Shae 3 (glsbas 2153
U5 Al ) Ol Sigls glalisesl 51 0L o ol slo
S Sy gladsgosl . les S eslinad OIS, 63 Shas
sl ol osliial ol ot sas uldl gla a8 oluls
Ll 5l das o 2l 1) ol s S S > gla ek
- Bl ol IS G0 s s Ses p WS e 6055
LSt Aol Olsm OUSKESs Sl ook Jri LS
(V0) azl azils Kol a0 gesl dhw g add olulis S >
el R s e B Dlds ae S s ek
s =Sl M5 Julge 5l s it ol AS e 53k S
Jaz=l OB 55 Gl pllil 5 &5 Dlze e J 1S JalS
Jazt 5 dms o Jrall | Gl pltl s e Sy Conds
- Vasl ol bl s s o VU 1y ol s OIS
Al s oo (neuromuscular imbalances) Slas  .as gl
ol Sl e 53 OS5 o s aleks

S 5 oy Lile S o ploil (6l (V) S S o )les
2 LS g pldl g e G5 Jeade LS 038 S 4
Sl 03 35 g Cmien plitedo 25 (5 ) G S
59 ACL (¢l Ll 3 Ol js Conl sl Jlaz>l &57 S8 >
S B AS Cde L 3550 A 3 1y g5 Jeade Ll 58 s ls
whas (o3)lgypad Oladls (V) 5, fats 4 p'\l
Jos pl & Wisey e 5 L OF (S Sl 5l Jle|
el 53y e Mg 5 eld el g DS > ey
Oso)) bl dir a das lals Plas S5 WS 4 |,ACL
Cled an 5 o)l d Sl s S 0l 0L s S
il 5 8l alS S s A e S
S Sl 3 sl Wile Jumde s esl S = Sl (6l
Ly S o Sl (Sl IS izl 5 58U S
5 dbds ae Jbe sk il Jolee SLE Glls 05 4
Joe s sz sk g5 058 0 (gl S eendl I
25 (5 e Ss) Lol SIS = 5y, 3l &Sl B (V) (W
2ph S (G sl pasie oS bl
“dslaze 3 B bl Ko jtmen I EJlas 2alS sl
DS Kb iy gl Sl cdlas e 05 S
(o g e o IO AL 6y, 5 e sSs
Sl s Sl s e A8 S nadlile dlas
Sl gy Klods (6550955808 35 85— 5 (gl Sl day oSS
2 Lghi Jos 2y 2l P Do e il S Gl
O Joe i 8 505 oo i 1 IS Ll
e (S Sl € WL (Gl Ll a0 e Sols
S et S CDae S S > 5 das LS 55
Ol 5B Ced Ola 0 AL (gl Sadie S S
338 2 ACL ol & pwie &S o ool 68 o3l LS ol
AE 5 S s ey UL S e ol
Sl 5B el 03 esie ot Gt S SRS
ol Joe 3l L a8 il 5 eaiST 1S Jelge I S
ab s ol pl 3 S 6K L ACL  Suscand (g5
o)Ll Ko reeadlde ol b 4 U155 oo Gt (glaasly
é:;bbwgghwy\)d@ohwbdbuj\ﬁpésﬁ
Sy o3 V) S o U5 1 (b o6 2l ) s ol
Sl B o3 S K o 1y Oyl (gl s Vol 55,8 = i
ol OY) s 1 Dlae S el s 1) e
5> Dz (VL Sobel 4 e Dlae g5 Sl
Geios 3 o ol e V) 25 o o pre s 4 el
5o el s)ls Jlsan OSas 5 Hurd el o
Cles Gl alazel Oly o3 gl 3l da Lles S Ol s
S sandl Sl Ol Iy a8l 1S peeadlis



W’iV&J‘gJ&TO oylasdi ¥+ o090 3 i (Sl yoa Sddilags Olead g (Sudiyy o gle oSlbly (Sudiyy dlaa /Al

Uy 5 isles IS0 L Vlazl 550 5 Sy el
ol o 53 68 Ao 1y OISl ol Laphtl s s e
el 3 g aal wils S o cp"}f 03 gdoms 53 e SIS >
33 VSQ,.“JL&@ U dlae cls 53 20 s S la
QM}\ﬁ:fﬂJJMQLQJQMfﬂ
9 S aaly Cosgdee (b Ol 5 giley VL))
bR Sl el S S5k Ll 2y OBlas AU
el Jlay 95 0 5 (655 0 oy 3 by a3 ) omes 35 3
@33 Gl S Jamas Ol sl b Ol a3l Yl
slagsesl 5 & s o |y Ol cpl 58 4 Ll e sers
a-b Dl o3 55 oyt e a5 ll o Sl (0 Shes
S Al g ) Ol o (e QLS 45 55
o3 I 53 O 5 o S Joolhe llae 28 e
dols ombis et RS b (6,8 Sl (o3 Ses S~
- 2 Shas Cpl 5 Jla S5 DU B e Dlas
Sl RIBL s sk s Shes 4 e S () ss
b Jolie S Wlgie S 35 e Sls pl colas
2 el 585 et Jlal culg 5 5 e el Sl
Sy Sha Gl 0 () das JalS ) e rl.bl
Sl S gn 5 S (glaosls (6,803l (gl be dlacys gl = s
3 80es slasl oslmer sl 5 L S 2 2
Q@J,::ﬁJJ%éMeJWlQKMJJJSf
S AU e ) aslid edle & 3pd e e
5 SSES laesls oslaar ln alie S 50 amio
5 Kjer OMae e apd el SSlas
CS o J5S Gl e 631055343 Sl s ¢ s 5315
Dol gbaysle 5o 55 Salils DA 50 5 Jate Cundy

LS o Gl s

S dala

€38 GuSemd Ufe ohd U Sl 4 5 L
e ollad Olje 035 e 5 b L2 h oy Sl el
- N Sl S s Shes 5 b 3l sl ekasld
Jus U3 53 ACL  Sscaml 288 )3 age 28 il
— o Sl T ais Sl <=l>,=}\ S sls OLiS @L:} LSl axsls
Sl g s bosshe S (S 5 Sas 4 e 35
S S el SR Cel (S Sae A1
25 39,0 ey Sl el eslanad @L:} gl g Lol
el ot S 5 (S 5 Shes 035 4oy S Jld 0L
Sga g 3lgls ACL

gl Sy jai b s Klg e or 5 bled SeS S
@Lﬂw.(\‘ﬁ;)aﬁ)\}o:u@lbf o059 S et ¢l s
iy Sl el aia ta o o 0l Lol ey ol ol
Sl atdls (golabae 3G cgf;ihﬁ)fjﬂ &ﬁﬁe);JJ 34,8
LS bl 5 oS (oo Shas laisesl 3l J S b0 ses!
Aol e | vKa 35 Jpy Sl 5 Olg w,d Aol
— emar (Sealen ( Oz 56 4 Sk @ Shes U5
23 &S o SIS Sl rlJJl 0 et U 5 SDlae
L ool glabid gl Llg e 65 Shas (slag sa ) LVJLNCA);,-
Bl ol oSl s 5 555 eslinal Ak e ehbl s
A dde SdS (S Ulse 4 Ll ool 5 Ol
aw JJ Ose3l s asllas > Hamilton (YV) 555 0 a3 S
380ee 3 e 5 6 oS L te S Ulse 4|y 48
WL SO I el S e B 5 s ol gla0se]
;.&.Lﬁw@t»ﬁ)cm&)fﬁﬁésﬁwg"mﬁ&gly
RC N3 P W PCIN [P ST S P JU S PR
235 Shae e Ulge 4 pges b 4L S I el
2 P sk a5 Sl Gk el s e e L5
A ko Caol) Al e el 053 3 S (03l
FM Gl b ST 5 IS 0050 2355 oo eslinal sl
D o engdome 53 il 5 Shee S R s glelbd s
ol il e o SUKs ) 0sesl sl e gds
2 B2 g o amio ) ,ﬂgécw\vibgoyj
(YASYY) &S o o Jliprlos amin 5 ) S i b S 5
S) USar 5 Marina sallas 3| Jol> 2l b lassly ool ol
Ok 3, 8es (o) oslie Dl ol wtda 3 S0 oy 4
25 L s (TA) (istlsy dle Vem)Y el Calins
(FgTQ) il lshan OLKes 5 Raj Abbasi asllas
Sl g5 93 4 S AS e Oy o axlas ;> Marina
Oy 38k 0 ol o 5 Lol sl
Kby cl ail gblae L0 S, slacabas)
B S 5oy dea Jles ehll ) 5 1oP=V sl 8l
sesle Sl a3 3l e (U8 e Ll L L Sl s e &S)
UKen s Marina asllas ;5 &S o Wy 55 olast] o
S Rl el Sy Sl el Sl el 457U Ol e
s Bl o Shas 5 (goblas ssg S| o 5sd e S5
S350 oy CUJ)l 33 olsbae Ll (,5 3 pomen
53 e p Oy il (sla i e 31 OTA) ]
Gl Al e SIS e a5 Db 5 5m
(Y8) 5.5 oylal ol o QLK SL 4 Ol g e bl
o S Dol ol il K 6 Shes glalses )
(A sl Obles 1y 5l b ghw 5 S5 & il



M lsaa g5, 9lis

03 il 9 435 300 SAE A s S0 9 (5919998 Caalad 359 3 e (e 438 ka3

Ol 30 s yLiis

b adlas mls Jlos 5 12 I 5 Sl b e 5 d
JI s essed AU 1 dlae S 5 J pomes (il odge
sl 03 5 AL 5 0kl 1, OF ol ases

References

Yu B, Garrett WE. Mechanisms of non-contact ACL
injuries. Br J Sports Med 2007; 41(1): 47-51. doi:
10.1136/bjsm.2007.037192

Hewett TE, Ford KR, Hoogenboom BJ, Myer GD.
understanding and preventing ACL injuries: current
biomechanical and epidemiologic consideration- update
2010. North Am J Sports Phys Ther 2010; 5(4): 234-251.
doi: 10.3928/19425864-20101222-08

Letafatkar A, Rajabi R, Ebrahimi E, Minoonejad H.
Effects of perturbation training on knee flexion angle and
quadriceps to hamstring cocontraction of female athletes
with quadriceps dominance deficit: pre-post intervention
study. The knee 2015; 22: 230-236.

Feiffer RP, Shea KG, Roberts D. Lack of effect of a knee
ligament injury prevention program on the incidence of
noncontact anterior cruciate ligament injury. J Bone Joint
Surg Am 2006; 88(8): 1769-1774. doi: 10.2106/00004623-
200608000-00012

Zebis MK, Andersen LL, Brandt M, Myklebust G,
Bencke J, Lauridsen HB. Effects of evidence-based
prevention training on neuromuscular and biomechanical
risk factors for ACL injury in adolescent female athletes: a
randomised controlled trial. Br J Sports Med 2015; 50(9):
552-557. doi: 10.1136/bjsports-2015-094776

Chappell JD, Creighton RA. Kinematics and
electromyography of landing preparation in vertical stop-
jump: risks for noncontact anterior cruciate ligament injury.
Am J Sports Med, 2007; 35(2): 235-241. doi:
10.1177/0363546506294077

Sell TC, Ferris CM. Predictors of proximal tibia anterior
shear force during a vertical stop-jump. J Orthop Res 2007,
25(12): 1589-1597. doi: 10.1002/jor.20459

Lephart SM, Abt JP, Ferris CM. Neuromuscular and
biomechanical characteristic changes in high school
athletes: a plyometric versus basic resistance program. Br.J
Sports Med 2005; 39: 932-938. doi:
10.1136/bjsm.2005.019083

Myer GD, Ford KR, McLean SG. The effects of
plyometric versus dynamic stabilization and balance

10.

11.

12.

13.

14.

15.

16.

17.

S g ysads

o Ll i S ol DL gl Sl o 8 8, sl ol
QSJ;«QS)HJLEAL)K,LM{} ﬂdy.uﬁ.h J\.ZL:L;AVV‘\YIY' e)l».\z
.,\.:)\J \)Jg.ﬁ JL«S LM u.:\ e QKJWS

e c._\lL\.a

s 5l ) Ll e  3ls o Jlgbl 3o

training on lower extremity biomechanics. Am J Sports
Med 2006; 34: 445-455. doi: 10.1136/bjsm.2005.019083

Onate JA, Guskiewicz KM, Marshall SW. Instruction of
jump landing technique using videotape feedback. Am J
Sports  Med,  2005;  33(6): 831-842.  doi:
10.1177/0363546504271499

Chmielewski TL, Hurd WJ, Rudolph KS, Axe MJ, and
Snyder ML. Perturbation training improves knee
kinematics and reduces muscle cocontraction after
complete unilateral anterior cruciate ligament rupture. Phys
ther 2005; 85: 740-749. doi: 10.1093/ptj/85.8.740

Hurd WJ, Chmielewski TL, Mackler LS. Perturbation-
enhanced neuromuscular training alters muscle activity in
female athletes. Knee Surg Sports Traumatol Arthrosc
2006; 14: 60-69. doi: 10.1007/s00167-005-0624-y

Hanson AM, Padua DA, Blackburn JT, Prentice WE,
Hirth CJ. Muscle Activation during Side-Step Cutting
Maneuvers in Male and Female Soccer Athletes. J Athl
Train 2008; 43(2): 133-143. doi: 10.4085/1062-6050-
43.2.133

Kong P, Burns S. Bilateral difference in hamstrings to
quadriceps ratio in healthy males and females. Phys Ther
Sport 2010; 11(1): 7-12. doi: 10.1016/}.ptsp.2009.09.004

Alentorn-Geli E, Myer G, Silvers H, Samitier G, Romero
D. Prevention of non-contact anterior cruciate ligament
injuries in soccer players. Part 1: Mechanisms of injury and
underlying risk factors. Knee Surg Sports Traumatol
Arthrosc 2009; 17: 705-729. doi: 10.1007/s00167-009-
0813-1

Monajati A, Larumbe-Zabala E, Goss-Sampson M,
Naclerio F. The Effectiveness of Injury Prevention
Programs to Modify Risk Factors for Non-Contact Anterior
Cruciate Ligament and Hamstring Injuries in Uninjured
Team Sports Athletes: A Systematic Review. PLoS One
2016; 11(5): 1-15. doi: 10.1371/journal.pone.0155272

Blackburn JT, Norcross MF. The effects of isometric and
isotonic training on hamstring stiffness and anterior cruciate
ligament loading mechanisms. Electromyo & Kinesiol
2014; 24: 98-103. doi: 10.1016/j.jelekin.2013.10.010


http://dx.doi.org/10.1136/bjsm.2007.037192
http://dx.doi.org/10.3928/19425864-20101222-08
http://dx.doi.org/10.2106/00004623-200608000-00012
http://bjsm.bmj.com/search?author1=Mette+K+Zebis&sortspec=date&submit=Submit
http://bjsm.bmj.com/search?author1=Lars+L+Andersen&sortspec=date&submit=Submit
http://bjsm.bmj.com/content/early/2015/09/23/bjsports-2015-094776.short?rss=1#aff-3
http://bjsm.bmj.com/search?author1=Mikkel+Brandt&sortspec=date&submit=Submit
http://bjsm.bmj.com/search?author1=Grethe+Myklebust&sortspec=date&submit=Submit
http://bjsm.bmj.com/search?author1=Jesper+Bencke&sortspec=date&submit=Submit
http://bjsm.bmj.com/search?author1=Hanne+Bloch+Lauridsen&sortspec=date&submit=Submit
http://dx.doi.org/10.1136/bjsports-2015-094776
http://dx.doi.org/10.1177/0363546506294077
http://dx.doi.org/10.1002/jor.20459
http://dx.doi.org/10.1136/bjsm.2005.019083
http://dx.doi.org/10.1136/bjsm.2005.019083
http://dx.doi.org/10.1177/0363546504271499
http://dx.doi.org/10.1093/ptj/85.8.740
http://dx.doi.org/10.1007/s00167-005-0624-y
http://dx.doi.org/10.4085/1062-6050-43.2.133
http://dx.doi.org/10.1016/j.ptsp.2009.09.004
http://dx.doi.org/10.1007/s00167-009-0813-1
http://www.ncbi.nlm.nih.gov/pubmed/?term=Monajati%20A%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Larumbe-Zabala%20E%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Goss-Sampson%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Naclerio%20F%5Bauth%5D
http://dx.doi.org/10.1371/journal.pone.0155272
http://dx.doi.org/10.1016/j.jelekin.2013.10.010

18.

19.

20.

21.

22.

23.

24.

W’iV&J‘gJ&TO oylacdi ¥ro0,y90 3 i (Sl yoa Sddilags Olead g Sl o gle olSlbly (Sudiyy dlaa /AY

Tik-Pui Fong D, Lam M, Lai P, Shu-Hang Yung P, Fung
KY, Chan KM. Effect of anticipation on knee kinematics
during a stop-jump task. Gait & Posture 2014; 39: 75-79.
doi: 10.1016/].gaitpost.2013.05.027

Gheidi N, Sadeghi H. ACL injury prevention programs
due to intrinsic and modifiable risk factors in female
athletes. J Rehab Med 2014; 3(3): 89-108. doi:
10.29328/journal.jsmt.1001002

Fuller C, Dick R, Corlette J, Schmalz R. Comparison of
the incidence, nature and cause of injuries sustained on
grass and new generation artificial turf by male and female
football players. Part 2: training injuries. Br J Sports Med
2007; 41(1): 27-32. doi: 10.1136/bjsm.2007.037275

Ebben WP, Garceau LR, Hsu BE, Lutsch BN, Feldmann
CR. Gender-Based Analysis of Hamstring and Quadriceps
Muscle Activation During Jump- Landings and Cutting.
Streng & Condition Res 2010; 24(2): 408-415. doi:
10.1519/js¢.0b013e3181c5094

Herrington LC, Comfort P. Training for Prevention of
ACL Injury: Incorporation of Progressive Landing Skill
Challenges Into a Program. Streng & Condition 2013;
35(6): 59-65. doi: 10.1519/ss¢.0000000000000013

Letafatkar A, Rajabi R, Ebrahimi E, Minoonejad H.
Effects of perturbation training on quadriceps to hamstring
electromyographic ratios. Koomesh 2014; 4(52): 469-481.
(Persian).

Shinkle J, Nesser TW, Demchak TJ, McMannus DM.
Effect of corestrength on themeasure of power in the

25.

26.

27.

28.

29.

30.

extremities. Strength & Cond Res 2012; 26: 373-380. doi:
10.1519/js¢.0b013e31822600e5

Cook E, Burton L, Hogenboom B. The use of
fundamental movements as an assessment of function- part
1. North Am J Sports Phys Ther 2006: 1(2): 62-72. doi:
10.2519/jospt.2006.2160

Filipa A, Byrnes R, Paterno MV. Neuromuscular training
improves performance on the star excursion balance test in
young female athletes. J Orthop Sports Phys Ther 2010;
40(9): 551-558. doi: 10.2519/jospt.2010.3325

Hamilton R. Single-leg Triple Hop Test as a Predictor
ofLower Limb Strength, Power, and Balanc. 2006. Directed
by Dr. Sandra J. Shultz 77 pp.

Marina P, Claudia B, Giovanni F, Giovanni I. Effects of
resistance training on jumping performance in pre-
adolescent rhythmic gymnasts: a randomizedcontrolled
study. ltalia j anatomy & embryl 2014; 119(1): 10-19. doi:
10.1016/j.humov.2014.10.001

Abbasi A. Effects of in-season short-term plyometric
training on jumpingand agility performance of basketball
players. Sport Sci Health 2013; 9: 133-137.

Raj K, Harish K. Effect of Six-Weeks of Plyometric
Circuit Training on the Jumping performance of Female
College Player. Exerc Sci & Physiother 2005: 1(1): 46-59.
doi: 10.15282/mohe.v7i2.236.585


http://dx.doi.org/10.1016/j.gaitpost.2013.05.027
http://dx.doi.org/10.29328/journal.jsmt.1001002
http://dx.doi.org/10.1136/bjsm.2007.037275
http://dx.doi.org/10.1519/jsc.0b013e3181c509f4
http://dx.doi.org/10.1519/ssc.0000000000000013
http://dx.doi.org/10.1519/jsc.0b013e31822600e5
http://dx.doi.org/10.2519/jospt.2006.2160
http://dx.doi.org/10.2519/jospt.2010.3325
http://dx.doi.org/10.1016/j.humov.2014.10.001
http://dx.doi.org/10.15282/mohe.v7i2.236.s85

Medical Journal
of

Tabriz University of Medical Sciences and Health Services

Original Article

The associations between S-HTTLPR polymorphism of SLC6A4 gene and autistic
disorder in North West of Iran

Sima Mansouri Derakhshan'® , Farzad Taheri’, ShahrokhAmiri', Liela Shekari Khanian®,
Mahmoud Shekari Khanian*'“

'Research Center of Psychiatry and Behavioral Sciences, Tabriz University of Medical Sciences, Tabriz, Iran.
*Department of Biology, School of Basic Sciences, Ahar Branch Islamic Azad University, Iran.

3 Ministry of Education, Tabriz, Iran.

4Depalrtrnerlt of Medical Genetics, School of Medicine, Tabriz University of Medical Sciences, Tabriz, Iran.
*Corresponding author; E-mail: Mahmoud.khaniani@gmail.com

Received: 4 July 2018 Accepted: 31 July 2018  First Published online: 13 December 2018
Med J Tabriz Uni Med Sciences Health Services. 2018 December - 2019 January; 40(5):83-90

Abstract
Background: The serotonin transporter protein (SLC6A4) transports the neurotransmitter serotonin from
synapses to presynaptic neurons. The serotonin system has been studied in many behavioural and physiological
conditions. Variation of SLC6A4 gene is known to modulate its expression. In this study, the association of various
alleles of 5-HTTLPR polymorphism of SLC6A44 gene with Autistic disorder was investigated.
Methods: In this study 78 samples of patients with Autistic disorder and 100 healthy controls from Iranian Azeri
Turkish population were recruite. 5-HTTLPR polymorphisms were genotyped by Long Range PCR method.
Results: All statistical analyses showed no significant correlation of the genotyps and alleleles of 5-HTTLPR
polymorphism of SLC6A44 gene between case and control gropes (P> 0.05).
Conclusion: This study revealed there is no association between the 5-HTTLPR polymorphism of the
SLC6A44 gene and autistic disorders in the northwest of the Iranian population.
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Abstract

Background: One of the research areas that in recent years several studies have been performed on it is
emotion recognition in the EEG signals. In this study, a 4-layered approach has been provided to improve the
emotion detection in EEG signals.

Methods: In this study, we used DEAP data set. We provided a 4-layered approach as follows: 1- Preprocessing
2- Feature Extraction 3-Dimensionality Reduction 4- Emotion detection. To select optimal choices in some stages of
these layers, we’ve done some other experiments.

Results: The three different experiments have been done. First, finding the right window in the feature extraction.
The results shows that Hamming window was the suitable one. Second, selecting the most appropriate number of
filter banks in the feature extraction. The results of this experiment showed that 26 numbers was the most appropriate
choice. The third experiment was to detect emotions through the proposed method. The results showed 81.58 percent
accuracy for arousal, 79.87 percent accuracy for the valence, 80.35 percent accuracy for the dominance dimensions
in 2-classes experiment. For 3-classes experiment the results was 68.54 percent accuracy for arousal 66.31 percent
accuracy for the valence, 66.92 percent accuracy for the dominance dimensions.

Conclusion: The 7.38 percent accuracy improvement in 2-class experiment and 3.38 accuracy improvement in
3-class experiment. This improvement in valence dimension was 7.54 and 5.21, respectively. It seems that using the
proposed method can improve emotion detection in EEG signals.

Keywords: Deep Neural Networks, Electroencephalography (EEG), Emotion Detection, ICA
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Abstract

Partial Nephrectomy is the preferred surgical procedure for those tumors (<7 cm) which are restricted to kidneys.
The most of the partial nephrectomy laparoscopic cases are performed transperitoneally. Here in we report two cases
of renaj masses smaller than 7 cm which underwent laparoscopic partial nephrectomy by retroperitoneal for the first
time in Iran. The first patient was a 59 years old man with a 50*55 mm lesion. The second patient was a 65 years old
woman with a 27 mm lesion. Both lesions were located in left renal inferior pole. The durations of warm ischemia
were 28 and 24 minutes, respectively.

Keywords: Kidney Tumor, Laparoscopic, Partial Nephrectomy, Retroperitoneal
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Abstract

Background: Nocardia are filamentous, aerobic, gram positive and partially acid fast bacteria that lives in
environmental sources such as: water, soil and dust. This bacteria are cause of respiratory, neurogical and cutaneous
infection in both of immunocompromised and immuocompetent patients.

Methods: A 20-year-old man with no history of a certain disease symptoms such as headache, weakness,
drowsiness and urinary incontinence was referred to Al-Zahra hospital. Bacteria were isolated from the patient's
brain abscess based on microscopic examination, culture, biochemical characteristics and molecular were identified
as Nocardia cyriacigeorgica. And according to result of antibiogram, this patient was treated by prescription of
cotrimoxazol, amikacin and linezolid.

Conclusion: Nocardial brain abscess can be seen in both of immunocompromised and immuocompetent
patients that if was not diagnosed and appropriate treatment was not prescribed could associate with high
mortality.

Keywords: Nocardia cyriacigeorgica, brain abscess, Infection, 16STRNA
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