[ Downloaded from journals.tums.ac.ir on 2024-11-29 ]

90 Lo 4 o)Lmi:So),) Ol g S50 je rc)l.c olSiuils - bz x93 0SS — (pr 98 (SRl g3 (SR 9 S (Sede Alzo

Pl &) Sledge 55 Lowdly Szl 12 (0 IS (gawl g (o) 2

5 & e dg05w ‘3)9.3, ! ol Cwgy ‘3‘_,~3.59): Olow ‘Zo:l)' W ‘1‘_;‘_,5.3 Lo 000w 55
Tl (5300 555 O g S Lo e 53 oS 5 1S

5 () 00001 a5, pole oSl il oaSsls 35 09,5 5 (sb5s9 (53l o 3550 -1

Iyt {ze) 00001 agty S5, pole olSutils catlips oaSls lagoms Eubligy o5 -2

(=) 00001 agty S5y psle elSls cudligs oaSuiils ey 15 psle 4] oli S -3

e () 00001 aty Sy poke olKetls S5y 0115 o osil 09,5 —4

O e Sy oty (SolSo gir Sl oStilol ¢l iga5ud 095 -5

ol () 00001 4ty (S pole oSy o9 (55932508 Dlasios 3550 -6

O i e Sy pole ol (Bl loyd 5 (5 Sy Sl 58 s qcn Sl pole Sliios grizad -7

S

Camdg Jlio 3 p3¥ (2551 Sgylpd (tles Slop dpaly S lyis 45 (Biyy el Gy S olgie & o IS gl 1B g i
5 Osesling @S 9 (el aize) 5> (IS (sl 0ol Al 4y dr g b adlise s g (S = (B (Solel b el g sl alo)l s cyoie sloglon
Ol b 51,3 adlllas 390 Sty &l 5 ) (bge y> 25l (sl geiaslyd 2 o IS Cogmnlpmg 3 (obj)l I )l 39 Lawsdly (slazisl,3

3908 o)) Jald mmslpmry opyed 0505 (gamdtd Ggulimy b jlos 9 S8 slamg S 4 p)5 140-180 (5 L jliwsg 5 (sladsn [(omypr (99,
0cdly ol o S wisei b ol 9 9 <855 plonl wtin B oo & o S puoginus

sk 6 =Syl 5 Jsalal s ol alewdly oo Oing: (H14) (syntr (o i3 slyls U8 09,5 L dunlie 1 005 0y (slahge (0 ALy
0955 )3 30yd 3 g o B =Syl o g S 203 033l (g )] (o aw e 203 00 35L > psling aw (e Slelng SV 0yng 09)5 3 ()l ine
05 oanlie o (65 03181 (ola gl 3 1S3 (gl (65503 ls L ime M1 059 YL 0409

329 oo i g bl olyon 4 045 adllas plawdly (sl gislyd 2 Sgm 2)lge b SIS gl ymg S sd sla gl 35290 )BT 16 g5 Ao

0cd s s 5 iles Slopd dpemly G i 1y o IS gmol g
louodly (sl geiasl iy &) Soge el JS gl g 1B 0319 S

(90/10/10ais 503y 90/5/84lie Jguog)
ol dz=) 00001 asy Sagy pole oSl cublagy ouSUiils =335 09,5 5 (05559 (ose5e8 Slindos S so | Jghans Dkkuuns 95

E-mail: naghiimr@yahoo.com

Mol 1 6 pSday 3 Gomling (nyed o Sl &S5 ] SOl
(S92 ¢(5-10) Olezel 0355 ials g leseinl  (Se 4
Shas 08 5 alas (Seely 5 Suytegnl Cundy
cble g o oz (il el g cal e (BNVY)

039550 (13) p o et
oy 5 2B polis (sils JoSo gl lojen b1
ol s Loles 1 (5585 oy (slbisl Byao b ol o 5
g wllo i sladge )3 plyinl (Slke ol 5 (Sg)
Conks gl @l ol Jlops (14) <5 5 oy 3y90
Slallhe a0 4 dog b g (5155 adgl 09,5 95 ;I oal
dgdore Loy slagnl 3 2 (igmslimg Ol yoit SIS b ye

Foo pmly S plgis @ plse Slawe clld

5 % GNas 0355 Julil ly (eges S0 )3 00 dpoy
9 3,5 oolaul > 0y L)«&K L glojen cu.;‘?o.wl ISPy
cdld sl (1) sls ilial 1) 531 eges oM Cundy
4 (Whole Body Vibration : WBV) 6 S jemelpg
oimddgny Jewly Gl (o859 (pS ey Su olge
4\.41.:).: L)"‘ &S Cuol oM Aoy (2) dgud g0 63y PL’ O wf).’
Bl oot (mles Slap> hy) o e (el
Slebon Jor 5 xS ) S0 il Glop Sl oo
NV PRS- SO IO 1 N [ ¥R P 0 [ W R S RS
el Vb (b b (Sl gyl o sy Sl 4
bal (43) deiwe cllges 0 lginl Cuglio o0



https://journals.tums.ac.ir/mrj/article-1-55-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-29 ]

29 UKo 5 (S8

chme ylyd ) (G > ige 4) (Sl loawdd
a3 22 el lod g celw 12 )9 a5 o eyl sl S
i g ol @ ol wyiwd 9 B 65-70 cub, o 51,5  slo
a3 (Slouadd Sl g 00l 1)y (Saan yglay Cllge a8 l)8

el be b (85l atin 5l e ol iy cnpes
095 & Gleie Sllg> Ggalimy (nyod el sl QoS
I8 Oameling (95w & 00l Loy daie Sy ) (gl

(L Jss) s s

4 baye ld)liF sl 5 oyl & baye slaosly 5 il 0
ol 2 10 il o o8 Lawdly sl il B yomml g (21,
smelyts G 3 Yl 5 S 3,5 Sl il
9 2ol g Jb 5 (g0 55 lewdly sla gl b S

"39‘2’5“‘ 4\.‘:‘)‘

37 OR9
5 s 140-180 59 aiels 3 jliuny 5 (slabge
o 82l 505 ans olKih (gl b 095 AL le
2 e gy (gl JS) 098 2 bse

s a3y el pan Sl 4 ey
W st (5595 aled Sy o) @l a9yl sldgeyon
B1 gL lax 24 celo g gl gloj 2 o Sladiges
Slego slod 5 g 00 (gillin ey jaw Lawdly (sladiges > S
cleS lsas gyl &5 3T los b3S ke as > 20
g M ol (Job slaghwlp sl WUy asuis
Josed 1ol Ll 5 g laygSh g
(Low 4ol J& L y&5gymea) {(Cholesterol: Chol)

(High YL J&s L &gy density lipoprotein: LDL)
(Triglycerides: 3 pualS (5,5 «density lipoprotein: HDL)
S, (Atherogenic index: Al) 53951 asls TG)
(Creatine Kinase: ;LS 1S (Risk Factor: RF) 456
(Free ljl O9ywgs o Testosterone: T) g iwgins CK)
> welug {Estradiol: E2) Jgolyil Testosterone: FT)
ool {Calcitonin:  CT)  yosuudS” Vit D)
S50l Al (Calcium: Ca) wudS (Parathormone: PTH)
Y cowlus b - ool snian jiiSly gy (Uric Acid)
,9818  (High sensitive- C reactive protein: hs-CRP)

5w S5y 2 ol yg (el plool (SsSe -1 IS

Jolis o and 4 (el Jol s 5> sl g (09
S0 od IS 83908 swgis Gy ol 485 D 0y 3
P dulr 3 S 24 55, b oy pskay &5 285 ploxl
60 oped aclp b g cdF sl aids 45 coaey g aan
8 win (ool b sam cop 20 (lp auly ja ) i
488> 30 48 el oo (o yed ands o 0ui Jlis Llojl,l8
8,5 pbool po 10 5

b1 ploj e Sl 4 Cigsling 0299 5l
sl b ygamlyog cpyed 00 o3l colpinl cusy aids 2
» 9 1-10 ausls b oy el Jols olfiws S oyles s
L ocdl ceyw 0us pbol pym 10-50 cus b Luls 3
b o 5 ORI L )yl 4 0)9d 0 )3 S5 o jladd Cundg
sl J35S 09,8 g Dogs olyan Sloj 0,95 10, ials
S S9y p g od o3 JIF dbgye daize > alie
i8S (o )3 Jgels Cundg ) Lol

el 12 5 o ladge ¢ oo yod aobiy aian 8 5l uny
9005 (ot 9 (njg (aeldl Ol & o yiod L) Wil b
b.cé)S plonl 4l jl 3598 sk 5l 93 sladiges

90 Yo 4 o plosts 5 095 Wl s Kb jo pole olfiuls - ibisuilys 0 aSuls - (i il g5 b 93y sele alze


https://journals.tums.ac.ir/mrj/article-1-55-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-29 ]

w2203 JS gsl s w2 30

5 375 pg/mly W5/7 CT o)y ey 4 905l b
0cé )5 )15 ¢ pSojlul 3,50 6/2 pg/mly %B3/1 PTH I,
Kinetic Photometric test b, 4 AIKOPh gl
&S ojlul Pars Azmun, Tehran, Iran oS 5l eolazwl b 4
Camlus 9 WHYCVS) U lojl SuS1y cupe Ous
93 UIL 505
Enzymatic ovey A Koyl el gl yd
Pars Azmun, Tehran, .S jl salazwl L o Photometric test
5 %2(CVs) % Lilejl (SuiSTy cops 0uis (6,5 o5l Iran
36 03 mg/dl yg05] sl
atomic absorption oKiws I edlaiwl b aelS’ clale

spectrophotometry (Chemtech Analytical, CTA-2000
L o Photometric test s, L AAS, Kempston, UK)

b 05 ojlul Pars Azmun, Tehran, Iran  cuS il oolazwl
O90j] e ¢ WL (CVS) B Lilojl SuiSTy oy
34 0/2 mg/d

Biovender Res0 & c<uS ;| odlatwl L hs-CRP
L ELISA y5, 4 o Diagnostics, Heidelberg, Germany
215 ng/ml y905] Comlus 5 %5/5 (CVs) B SuiSTy oy
B 5 5 il 2,50

L g ELISA b9, 4 TNF-ay IL6 (sl
<o b Diaclone, Besancon, France c<uS jl oolawl
IL-6 sy iy & Ghilojl Colus 5 (CV)% (Suisy,
xad 361 20 pg/ml 4 7/2 TNF-a (sl 5 19 pg/ml 4 5/9
350 Slaglid gl ool ol ()] gar 5 ptomio | g
M58l py SleMbl SSb oyly o 0aly o 09,5 soled ) dxlllas
Statistical Package for the Social Sciences [(SPSS), New
U9y 3 edlwl b g 1515,5 18 aswus York: McGraw-Hill]

S )5 dglia 3,90 Jiuws 5 Cs

b adly
wily ()b 39250 Laulyd bog)S 93 2 5> ledige
i e awtin Sl Gy Sl jed Jood (yed 0y 09,5 9
e pd Slus M (e a0l Lis 0e5 5l il
]iﬁ}gi}&iﬁb&@b9)§9b&ﬁg)‘md‘ﬁ9gi
Jsb » llse g (1 Jgso) 055 Gpae b &g

9 «(Tumor necrosis factor: TNF-0) Wl = 5005 osiad 59,55
33 Sye olKislejl 4> (Interleukin-6: I1L6) 6- 8¢l ]
Slp b xS ojlul e d (Sp pole ol
wdlawl 3y50 (gla olSiwd (63,8 9 (gyl3l sl 5l oSl
LUl ploal sl plad o oRinlejl byl dacus
g Sy
o gl 33U

Colorimetric  jigy, & TG 4 Chol (sla gl
Greiner, Bahlingen, oS 3l eclasl L 4 Enzymatic
(CVs) U Lialojl (SuiSTy copsd i (505 ojlul Germany
5 4 mgldl 5 %1/3 Chol (lyp cuiy 4 o905l Comlus
¢ 1/5 mgrdl 4 %1/5 TG ¢,

Colorimetric Enzyme b9, & HDL-C gl
oy b Randox, Antrim, UK ¢S 3l solazwl L 9 Method
ojlul 3 mg/dl (05l e o %1/9 (CVs) % Sus1,,
LD gy

Pars oS jl odlatwl L CK g LDL-C (slaguwl )
Enzyme gy L w5y « Azmun Tehran, Iran
«upo b g Photometric Test 4 Colorimetric Method
30)] Gl s WUB 5 LT (CVS) Yo iglog] LSSl
L5 65 o361 1 UN 5 2 my/di

CHD o048 g Jole laic 4 (RF) jlas Lole
b 39,51 asli g the TC/HDL-C ratio Cows dmlxe b
ol Cuwds LDL/HDL  Copun douls

odlizwl b ELISA gy 4 E2 g FT, T (sbazinl 3
Diagnostics Biochem Canada Inc, Ontario, <uS jl
5 (CVS) % Lislejl (SuiSly cups i 65 o)l Canada
FT;0/022 ng/mly %5/6 T clp cuip 4 y90)] ol
¢ 1 pg/ml o %414 €25 0/17 pg/mi s %6/2

Sl edlatul b g EIA jbgy & Vit D gl
L 9 Immunodiagnostics System Ltd (IDS) Boldon, UK
5 W6/8 55 41 g0l Cmla 5 (CVS) T (SiSly ay
A5 5J61 5 nmol/l

o3lizl b g ELISA jbg, & PTH o CT (sls gl 3
Rat CT / Rat PTH, USCN Life Science cuS jl
5 (CVs) % SxSly cups b g IncOWuhan, China

90 ¢liso) 4 o plouis 5 0993 Yl ps Kb i rc)l.c olSiuls - s il g3 0SS — (pr 98 (SRl g3 (SR 9 Sy Sede Alxo


https://journals.tums.ac.ir/mrj/article-1-55-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-29 ]

31 ObKed 5 S8

09 9 JFSS 89,5 (34 (139 9 ¢ a0 815E 9 O jlme Byl g (il pdlie -1 Jouo

o9
(N=8)s 15 (N=8)J s L
L gwly
17/8 17n (g/d) 1i cél
20-25 20-25 (ml/d) o
149+6 14510 Jsl 35, (01 o o9
242+34 229427 4 win
30641 280+31 8 win
15736 135421 (O * 5 i b o 0o »» SS]

05029 9 K5 09,5 55 Loy (61 gl 8 2 (yganwl g Sl poi 1 -2 g

09,5

P value (N=8) o9 (N=8) Jyus .
B
P>0/05 52+4 53+7 (mg/dl) Chol
P>0/05 1845 21+4 (mg/dl) LDL
P>0/05 1743 1743 (mg/dl) HDL
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P>0/05 3/30+0/84 3/2+0/42 RF
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Chol= Cholesterol, CT= Calcitonin,

LDL= Low density lipoprotein,
HDL= High density lipoprotein,

TG= Triglycerides,

Al= Atherogenic index,

RF= Risk Factor,
CK= Creatine Kinase,
T= Testosterone,

Free T= Free testosterone,

E2= Estradiol,
Vit D= Vitamin D,

PTH= Parathormone,
Alk. Ph= Alkaline phosphatase,

Ca= Calcium,

Ur Acid= Uric Acid,

hs-CRP- High sensitive= C reactive protein,
TNF-0= Tumor necrosis factor,

IL6= Interleukin-6
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Abstract

Background and Aim:Whole body vibration (WBV) has been regarded as an exercise training
method and as a non-pharmacological supportive treatment option appearing to be efficient for chronic
disease conditions, such as bone disorders and cardio-respiratory fitness. Since, data on the safety and
efficacy of vibration on plasma parameters are lacking, therefore, the purpose of this study was to
assess the effects of WBV on the plasma parameters in adult male Wistar rat model.

Materials and Methods: Male Wistar rats weighing 140-180 g were divided into control and the
vibration group. Vibration training consisted of vertical sinusoidal whole body vibration for 8 weeks,
followed by blood collection.

Results: The vibrated rats weighed more than the control group (approximately 14 % more). Plasma
CK, E2 and IL-6 levels were significantly higher in the vibration group compared with the controls.
The mean of Vit. D level was 15% higher; hsCRP level was 11% lower and IL-6 level was 32% higher
in the vibration group. No difference was observed for other selected plasma parameters.

Conclusion: The potential effects of physiological responses of WBV on several physiological
systems are without deteriorations in plasma parameters.
Keywords: Whole body vibration, male Wistar rat, hematological parameters, lack of side effects
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