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1. Concentric Hypertrophy
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FS%= (LVEDD-LVESD/LVEDD) x100

EF= (LVEDV-LVESV/LVEDV) x100
LVESV=[7.0/ (2.4+LVESD)] xLVESD?
LVEDV= LV End Diastolic Volume

LVESV =LV End Systolic Volume
LVEDV=[7.0/ (2.4+LVEDD)] XLVEDD(vs)

SV=LVEDV-LVESV (v%)
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1. Left Ventricle

2. Lv End Diagtolic Diameter
3. Lv End Systolic Diameter
4. Strok Volume

5. Ejection Fraction

6. Fractional Shortening

q¥ (-)G.AM/' :[Q_b)/'./'l; 8,9 .4:.5(5 /“A

Jlesl 595 2 ydoslany VB0 Slelo G (o ya3 4ol
ol Wilel (225 09,8 slo Ghge 5l jw dw b (0
sl 9o 5l ¥ bolpen a5 anilap LL @ Ty (g e
Ol ol Bdo asdllas 1 ((Bolas b ) J S 09,5
2dl palS e VT 4 gl ol la g (ole olass
Bl 99,55

O NF o 51 wigel gl polis oS > a5 bl
2l S (oo 80) el 5l (o5 Ole b o (g
(V) (@ 5skS 2 slilar o8 (oo Vo) 0 dbl5 9 (o5 oS
o ools )8 Cuty 4y oaler Cumdg 0 g WA Jigd o
J3 5 oS gl s andd (g5, wismsl gl J5 () JSS)
b p dgwl el ol sadle (lage Bi>) o9 ooy solel
Olyie & Soyel (B,5500,5551 ezl o5 0l 2l (o,
(YY) 5 00l &l s b5, gl Loal,

3 b gl gl oS | eslial b o s ls
VE i s o alosl (US55 cbl) Sigu 2
Jos el Caws @ e il VIO Ges 5 (LS 9) 5,00
gy s B (g, oS0 gy &S gl b 8,5y, S'sST
b cdly o adsl a8 Sl ceslie cuaS | MFMOde S,
oy oyl 31 Slayd el by sl g, gl 51 ool
'LV) e ol (51 slad g ok o o)l Cualiess
5 '(LVEDD) Jsoks 5 "(LVESD) Jsiums o>
ol el 29 ad 6n5 ol co Gl (S olps Culis
bis 5 (EFGR,5 5 TV ol 45 pr bapasls
a5 3,5l e sloged | osliad b TFS) (58 s
aalr 3T 5 e el Y abejo ol ldae alos (VF)
il 0920 L85 D90 Wignl gl jaadiie Lawgi g (S yed


http://yafte.lums.ac.ir/article-1-1499-en.html

[ Downloaded from yafte.lums.ac.ir on 2024-04-24 ]

OhKen g (b

Laisl

ools s adlllas Jsb o 00l &, (Fig Sl ¥ USS o
B ¢ Sola (gany 09,5 | awy aalllae gl o e 00
P=I¥YY) azs svalie b 09,5 59 oSl 55 60 sme
g aidly (el aslllae (bl ;5 (225 055 03y eles Wiz
35S o 098 o oo (P=2/-5T) ai s (e
oglis 095, e +/+ 0 mhaw j0 ralS pl 4 0g J S 098
s 81 (B g e el Job il j0 (5l sime
A odaliie 09,5 93 (G ook 9 B (559 (05

35 261

3

F—0—

Eiody weight Mean (g)

70
23 244
3
........ eeeeeeTh
S I 221
F— -
I
3 group O

0395 9 Jebiuo jlogei axdllo G )0 (yjg Ol pati ¥ S
395 4w) 021 (g5l LbT al> 3o ()b) (I 97 Jbaiuno (4|
03,5 oy yod TR (g ypid 31 JB) jigi aopo (qupis 31 Jud

.Jy5 CON

w
175+ —‘7
1ou-] J
T
=l -
==
75 X
T
L
.
o 1
A
25
o
(21 = EF

group
o) 03,5 cpyei 09 EFg FS, SV awslic F sl
(o9 W (giuw) J 55 09,5 9 (6 s>

ool oy (5,10 (Fxo

olee) o o (6,10 (Sxo sk

(YY) o 0,01 5 Jgesd 5 eoliial bl ige BSA

A ooliiwl EXCEl asl 5l s 0,90 Slowloes sl

W= (5,5 o 03
L= (e (ilo) o Jsbo

! Pl

b o colom s DI aeS Lawgi gl (al See
@l oloy o nlple b olo japex il y8s Siagh sl
Aol 1y g yed 0,90 aliuily o3 a5 Slo yhge (Soped adliy
oo Jaie do bge 2iS ain o ind €S LS wins
Sl o5 o AIoelS] ab 55 a3l 5 oeelS
pAAS o il e (oo Vo) bl 5 (G 03 S kS 2
N g s 3 S5 (o S L 350 o5 [0 39
bl Juloei

Al oads &l o skl Bl 5 Sl O jgo 4 Sl
I x5 K-S gal g b 03ls @395 03992 Jlo ol 5l oy
o Sl gl « LEVENE 9051 5 ooliciaal b b il g oy090
b dpnlome Jiwe glo igei T ogesl Goyb 3l 095 50 o
A By L 0 ¢[00 0 0 (gl ime e § 48, 5 (y903]

L14-5/38-VAS-Carctid

I'L"."'ENI

RAA A A0 A
o -

TWT
Py

b8 LVDd (g cuolied ST wcanly ooy yla8 RVD sl ook soluid
ole) 2 o oly (S B LVDS (Jgwls gloj p0 o ol (51
oz oy A 0jle0 Caolns PWT . giunw

W @luws; 225500 o9, bl /1\$


http://yafte.lums.ac.ir/article-1-1499-en.html

[ Downloaded from yafte.lums.ac.ir on 2024-04-24 ]

OhKen g (b

Gols SV g SF asle oS 5 slo Lasls 0 04 o e
TN g 0 e o i oS G o)l (e
)‘")LS;’"A > 05; O o LSQJ))-’)A‘MS uﬁl&b Lol .o somlice

JyS g (2355 09,5 o m-mode sbojluil .Y Jaus

P SD |l 09,5 b as L

VRS YL ST PUETSC) EOW SN HppINIT Py MRROWESS
- IYVA (mm)

SAY LY | U

JE | VA | ees (MM) ey Gl s 55
- IAEN

SYY | WY S

0| VAS eS| (MM) l o ojles cals
-IvYAa

YWY | S

VY |8 e (MM)e ple sty ks
ofe e Q¥*

AN R IR VLR N

JEY VA | (MM e gt jlab
IAVD

SN0 | VY | S

EE | OVOA RS (MM) als o)l Cles
-JafY

SNEY | NE | UsS

A | SYIA | (DS oy oligS
o[ovE*

fA | foo | Jes

£ LRI P () )5 S
o558

AR SANEE

YEE | VY IY | s & 4y o
oo e NF*

FIN | BN | JisS

R W S e
cle N g o o s s

ol s (o plis 1) asls sl eslal

039 @bl 0 J5S 09,8 Sl e 0525 09,5 0 BSA
) 6ol sme s BSA s 4 L8 055 5 o ol
P 5275 09,5 53 bl Ol & (e a0l ol
Job coms @ B g s o Ol 035 b)) o

Lol olas las 1) (gyls coe posd olad 5l yo lgseinl

qV (-jaw.A/' :[eb)}](: 8,9 :4.'4'9'0_. /\W

30 =
B
E L
£ e
i = L
- ==
@
=
£
- 10—
U
1 VW/RSA HW/RSA
group

On T a9y & e ohy Ok 0y BV S S
L) (HW/BSA) O C.h.w gy N uJS 039 9 (LVW/BSA)
(9 S i) J 65 9 (S rmnSe sl (i) (o0 03 095
o[ o jo (6410 (Smo

9 oS (Fedys plgtiinl Jsb g i ol 9 8 (339 ) Jgu

L gigo oy
p | SD |oNbe| 05 lo ol
LRy 4 VY | oS
<[+ OA (55 B 59

RV R VAR B ety

b | IVE | e
AT 5 ez ok 039
0| IVE | S

| YIRY | e R RCIE SR AR

A I A N (e )

<IFYF

| IR YV |
AR (e (ko) o Jobo
YRS | s

10 maw o gl s

Qs e ol |, m-mode sla ol ¥ g

O edB l ojlgs Culbrs Sl jo (64l gre OS]
» ez ol JBIs 5hE o iz oa id caaline Laog S
sl m-mode  slas . Sojlasl plo Joabs b
3 > k51.»’>l.> i Sl ozl o2 b 6)|\>L5:.,.A
S 3 S 098l i (025 098 )3 Jeebs oo

o/ c.‘a.w B 05; 99 O ua.‘>l...u Q"‘ wivl...a s.)jlﬁ.b


http://yafte.lums.ac.ir/article-1-1499-en.html

[ Downloaded from yafte.lums.ac.ir on 2024-04-24 ]

OhKen g (b

S JrS 09,8 b awslie j0 (2285 09,5 5o Jotubs oo
ool Syl g5 (95 mle Glo aain | chidi> jo oS
() el GmLaMl Sl yod 4y it 4

05,5 vz ol s b bjy ek a5 0 (! Ll
Bl gl re Dype a4 chaliiwl o ped Sl 0 oy
ol & Sl (pl Cod B85 I s g Ll il
B 039 eSSl g il (nl DS @l i 990 la
P=1-0M)sgs ls o Ll canls 1oli8l oo 09 S
il Sl Ol w3 (59 9 I o Gl &5 Slo;
Sipgh it bl bLs )l e o (P=+/fOY)as S
O s g Sl g Gl s a8 cl eols i b
G w1 al e Gl el
OYTA) col baly po aghy cnl @mbs b 5 b Giagl
o Gagh sl a8l 4z cage o (LY I (S
Slyyed 5l ool il sl pisn a5 cl ol el
wes gy Cely Gl 5o Sl (See (B (5 50 (Salil
ol cpl awl o i 608 o5l aslllas ol o oS s>
collad 1 s cely hay oygs 45 ol ol ol anllla b
OB 039 oeSilee BB 45 (5 )5k 4 Wl (o Sl Sy
OF) 09 5lo (e JFS 9 (0225 09,5 G Seni

2 Sl e i aS ol las M-Mode wbs
Sl caly Gl A3 oll 5 b o)lge cwlbs (Sl
(s 09,8 50 Ll il eolw 7y celaiul ol yes
e Jeebs o o ol Bl Gk S0l
09,5 1 ol Glie g (P=+/++9) ol plis |, )lo e
Sl o5 ols (a5 FS 5 SV sy 09 it (029
B g o) e 0 cip g ke (2525 09,5 0 Ll
Syl cae b 0g,5 o EF Sl Lol el o ixe

Bowe by elizal glo cudled gl o oad Jlesl b

S OM O)s Camd & o8 (39 5 o Gl 05 el
09,5 ;0 Ll e a5 me ol W ols lis |y (gls e

Dy s S 09,5 blie )0 o)5

BSA & e phay 9 ol (339 Ol (o (U5 Y Jgo
BSA 9 o 039 ool Gy plgrinl Jobo

P | SD |0eSlw|egs b asls
YYVY | $OVY | pes BSA (em)®

SeYNF
YeloN | SAV/E | Ups

oA Y| s BSA G MY ol s
ofe o §FF

NE | Y |y BSA (/M%) s 59

RS sl

S| TS | s

SN N | ges| IR b ez S0l
<IYYN (gem) s
SN | A | s

NN Y || o et Sl o
o[- FA (g/cm)
YN | CIYA | diss

el YTV YIVE s (IKQ) o 035 /88 0135
ofeedd
SINVE | YNA | U

SYAY | VIV e o i ez ol 03s
JenVE t(gkg)
ANV | YD | s

LoD e o (gl g
oY ey gyl g e

G5 Az 9 Sy
Slas,le Giaghy sle 4l (n w5l sl 40Dl
g0 JyuS 09,5 5l 5 ol (025 09,5 o Jsb Sl <)
O35 ol (gl aeln S5 0,8 b oanalie jo s
9 o e aizye oy« b o5 oS
SealS Cge wddy 90 pl acgeme Ll o(P=+/-5Y)
55 3t cow BSA 1) ws 5 09,5 BSA .Sl
lo sl alex 51 -V o)l 13 o Gj9 5 Jsb a3lo

P ez ol S Shs le (re Gl gl cnl Ko

ar (-)aww/' :[-G.b)/'./'l‘ 8,9 :4.39'({ /A


http://yafte.lums.ac.ir/article-1-1499-en.html

[ Downloaded from yafte.lums.ac.ir on 2024-04-24 ]

OhKen g (b

2l ol ol bl 53 85 Sge B | S g e
Sgabs 50 5l i Ssiuen 56 a5 ol LS udos
s gime o Sl 5 0,5 oo 15 SBen o il o
S 50 s ead ob Giaghy A Jhse 0 ik (e
() 0,85 ()55 (s (o S o Sl

Gl g ydS &8 T Ojg0 Slas pTojlul o iz ye
Lol i oas (el Sy o3 J1 50 o Ol g <8 039 50
& ez ok g B (Sis RIS S (e Gl
Ol il slr biregy 5l ilems 5o 1n) el ool
Slo sladigel > ppat @ G Gl g B (S5nle
@leoarly (Sl Gl 39 05 Js @) (ge wiile
(TANFNE) A4S o oalitiadd o

Loy 08 anli 1) ggoge ool Lrogy ool sl adl
il e Dz @ Sl 3550 b el &S b
Sl Fl s oo Sl g B e (s pRlE was
ez Gl 0jy S &5 655k 4l ol Salil
(P=/- ) 05 JyuS 09,5 51 VL 0y 05,5 ,0 BSA
G @2 09 oo ol 0y ke &S e ol &
o 4Bl il cteliisl ol s 51,0 "BSA o
S & o Sl g <8 0y Olss b)) (O
eoliin] Slo ped @ gl 4o Sla sla ages 0 BSA
S b oy @l OA) ol Slalllas & a5 b
s B 3> (59 9)90 40 Egdge (nl wed (oo Sleriny
@ S (225 09)5 B 09 45 (e cal 4 el Bolo
o & Gl Ll cils gl pme oglas JpuS 09,8
@il o8 (5 e plpiul Job Cond 4 b a2 ls

1. Frank-Starling Mechanism

q¥ (_-)b:w.b/' :[Qb)/'/’(; 8,9 :419'0. /“1

oy ol g el g0 aF il ez L AdlS
S [PERCIRSCE A SN IR SO PRERC g¥ic
o aS Sl SO el Y SMlae ey oy
S8 ge rge a5 (1) S o ol ) sozm L adlal il
ol S s e 4 SV e o 93 (i Jlade LIS
Czge 9 a8 (oo £y ld jo (FaiS &5 cadl dme o
St o ol prat a o Gl b e il
S e cal e 5 sb s 4 S oy 5 (V)
2 ke nl 5 955 o S5k (T 4 05 )8
Exoge (nl WS (oo lag 090 b Gl (SIS o ]38
A8 a3l o pgas 4 ol> iagy M-Mode o
R B N B S U E
&9 Simle Jlea b L8 (LB oo 8l Gl S50
Bk 3l e g ol s a5 el LI s Sl
crge oliiul el s 605 ojlil BB e
ol smbs bl Jhd 5 (V) o ol (J51s slal a5l
s gl o )58559 50 b8 SV a3 w0gd e
S 2575 09,8 SV eyl rgly 50 (V) Cu
2 ol Gy oo B 4 &5 0 i 55 05
Olsie 4 FS ol (025 05,8 50 Sl 5 By mole
9 3, 0l 8 Sgtcn 5 Shee )l Sln (P ld
las 0903 EF g FS 01381 o Slgian o Shoe ,0 3guge
OSle a5 ol (lis gl cnl sle sl (V) WS (e
Gl (rre SRl 7S 09,8 b dulie jo 20 09 5 FS
Soles 09,5 g0 0 EF (Sl a5 54 Jb> 0 ol ccuisls
b cdy oo el a5 550 0 (FUSE) catls 6,1 sine
095 ;0 shP S wdd Syt 51 o See il
s50 B5 o S ol Jaiol s a8l iy g

008 S 2 Sl bl g eSSl e &S


http://yafte.lums.ac.ir/article-1-1499-en.html

[ Downloaded from yafte.lums.ac.ir on 2024-04-24 ]

OhKen g (b

@‘a)bés s.'.n

Slcsls Ggaie b Colem L iegy

2 el (6 g0 Canly ) H9iS (55l 5 ol iy

sl Ghagh Dy wdl e palh o 25l
OYAA) &l 03,5 anli 1) gadge ol Sledl sl wiges
b oodis bL3,1 a5 el (2 Jsb 5 55 51 a6 BSA
O 0)9 IS (o8 03 (g A 55 g jle 5 S g Ol
e olsi oo BSA aiiles o ol glo asls 5l 5
59005 il ol & ced |y g ol 5 B B9 5mle
G o o9 sl eolatwl b le s li plas’ Sley ol sanlice
Rgd (o0 IS (e b Dglds Wgd (ol (oo 90
S>gS Slow> sla dges jo B ojlail a5 Sl
slital slo cllad S o Gl 5 B (g Ol et e
L Ol ol cusls HUasl als g cewl b 55 sl o
Ohr s B Slss Glie 625 o3l sln Bl Keis
4 il 05 s 2l oDl bl Sy pos 51 S50
@bl Olye B el 5l (BS e 881wl ala o,
A a plpls oyl cass a4 Sles Gle 5l A8
alwg 4 00l <l L8 sla (o )55l oLyl sl o oo
wel 5 olezel LB M-Mode g, « cwlitnl sl collad
sl a3l (5 (o lp 39h (oo Sleiiny odle &
2 &5 Bpae b oS BSA 5w i 5l i G5

S oolazwl bl )|

ar (-)aw.n/' :[Qb)ﬁe 8,9 :4.39'({ /1Y


http://yafte.lums.ac.ir/article-1-1499-en.html

[ Downloaded from yafte.lums.ac.ir on 2024-04-24 ]

OhKen g (b

References

1

Matsakas A, Patd K. Skdetd muscle fibre
plagicity in  response to Sdected
environmentd and physiologica  stimuli.
Higtol Histopathol. 2009;24(5):611-629.
Fluck M. Functiond, structurd and molecular
plagicity of manmdian skeletd muscle in
reponse to exercise gimuli. J Exp Bial.
2006;209(Pt 12):2239-2248.
Czarkowska-Paczek B, Zendzian-Piotrowska
M, Bartlomigczyk |, Przybylski J, Gorski J.
The effect of acute and prolonged endurance
exercise on transforming growth factor-betal
generdtion in rat skeletd and heat muscle.
Journd of physiology and pharmacology : an
officid journd of the Polish Physologicd
Society. 2009;60(4):157-162.

Konopka AR, Tragppe TA, Jemiolo B, Trappe
SW, Haber MP. Myosn heavy chan
plagicity in aging skeletd muscle with
aerobic exercise training. The journds of
gerontology Series A, Biologica sciences and
medica sciences. 2011;66(8):835-841.

Holzer N, Ziltener JL, Menetrey J. Pladticity
of driated skeletd muscle: training effect and
perspectives. Revue medicde suise
2006;2(74):1798-1804.

Hill JA, Olson EN. Cardiac pladticity. N Engl
JMed. 2008;358(13):1370-80.

Mihl C, Dassen WR, Kuipers H. Cardiac
remodelling: concentric versus eccentric
hypertrophy in dsrength and endurance
athletes. Neth Heart J. 2008;16(4):129-133.
Schahag J, Schneider G, Urhausen A,
Rochette V, Kramann B, Kindermann W.
Athlete's heart: right and left ventricular mass
and function in male endurance ahletes and

q¥ (_-)b:w.b/' :[Qb)/'.l'(; 8,9 :4.'4'9.(1. /‘Y‘

10.

11.

12.

13.

14.

15.

untrained individuals determined by magnetic
resonance imaging. J Am Call Cardial.
2002;40(10):1856-1863.

Pluim BM, Zwinderman AH, van der Laarse
A, van der Wall EE. The athlete’s heart: a
metarandyss of cadiac  dructure and
function. Circulation. 2000;101(3):336-344.
Zhua SS, Mab JZ, Yong YH, Niu J, Zhang
JIN. Left ventricular function in physiologic
and pahologic hypertrophy in Sprague-
Dawley rats. Science & Sports. 2008;23: 299-
305.

McMullen JR, Jenmnings JL. Differences
between pathologicd and physologicd
cadiac hypertrophy: nove thergpeutic
drategies to treat heart falure. Clinica and
Experimental Pharmacology and Physiology.
2007,34:255-262.

Baauna VG, Rosa KT, Irigoyen MC, de
Oliveira EM. Effects of resstance traning on
ventricular function and hypertrophy in a rat
modd. Clinicd medicne & research.
2007;5(2):114-120.

Wang Y, Widoff U, Kemi OJ Animd
modds in the study of exercse-induced
cardiac hypertrophy. Physiological research.
2010;59(5):633-644.

Anversa P, Levicky V, Beghi C, McDondd
S, Kikkawa Y. Morphometry of exercise-
induced right ventricular hypertrophy in the
rat. Circ Res. 1983;52(1):57-64.

Gao XM, Dat AM, Dewar E, Jennings G, Du
XJ. Serid echocardiographic assessment of
left ventricular dimensions and function after
myocardia infarction in mice. Cardiovasc
Res. 2000;45(2):330-338.


http://yafte.lums.ac.ir/article-1-1499-en.html

[ Downloaded from yafte.lums.ac.ir on 2024-04-24 ]

OhKen g (b

16.

17.

18.

19.

20.

21.

22.

Yin FCP, Spurgeon HA, Rakusan K,
Wesddt ML, Lakata EG. Use of tibid
length to quentify cardiac hypertrophy:
goplication in the aging ra. Am J Physiol
Heart Circ Physiol. 1982;243(6):941-947.

Se0 JS, Lee SY, Won KJ, Kim DJ, Sohn DS,
Yang KM, et d. Relaionship between norma
heart sze and body indices in Korean. J
Korean Med Sci 2000;15(6):641-646.

de Smone G, Danids SR, Devereux RB,
Meyer RA, Roman MJ, de Divitiis O, 4.
Left ventricular mass and body Sze in
normotensive children and adults. assessment
of dlometric redions and impact of
oveweightt J Am Col Cadial.
1992;20(5):1251-1260.

Paguette A, Wang D, Gauthier MS
Prudhomme D, Jankowski M, Gutkowska J,
et d. Specific adaptations of estrogen receptor
adpha and beta transcripts in liver and heart
after endurance training in rais. Mol Cdl
Biochem. 2007;306(1-2):179-187.

Jn H, Yang R, Li W, Lu H, Ryan AM,
Ogasawara AK, et d. Effects of exercise
training on cardiac function, gene expresson,
and gpoptossin ras. Am JPhysiol Heart Circ
Physiol. 2000;279(6):2994-3002.

SunlL, ShenW, LiuZ, Guan S, Liu J, Ding S.
Endurance exercise causes mitochondria and
oxidative dress in ra liver: effects of a
combination of mitochondria targeting
nutrients. Life Sci. 2010;86(1-2):39-44.

Kong SW, Bodyak N, YueP, Liu Z, Brown J,
lzumo S, et d. Gendic expresson profiles
during physiologica and pathologicd cardiac
hypertrophy and heart failure in rats. Physiol
Genomics. 2005;21(1):34-42.

23.

24,

25.

26.

27.

28.

29.

Sahn DJ, Demaria A, Kisdo J, Weyman A.
Recommendations Regarding Quantitation in
M-Mode Echocardiography: Results of a
Survey of Echocardiographic Measurements.
Circulation. 1978;6(58):1071-1083.

Hayward R, Lien CY. Echocardiographic
evauation of cardiac sructure and function
during exercise training in the developing
Sprague-Dawley rat. Journd of the American
Association for Laboratory Anima Science.
2011;50(4):454-461.

Stypmann J, Engden MA, Troaz C,
Rothenburger M, Eckardt L, Tiemann K.
Echocardiographic assessment of globa eft
ventricular  function in mice. Laboratory
Animals. 2009;43(2):127-137.

Stein AB, Tiwai S, Thomas P, Hunt G,
Levent C, Stoddard MF, et d. Effects of
anesthesia on echocardiographic assessment
of left ventricular structure and function in
rats. Basic Res Cardiol. 2007;102(1):28-41.
Farriol M, Rossl J, Schwar S. Body surface
area in Sprague-Dawley rats. J Anim Physiol
Anim Nutr. 1997; 77: 61-65.

Schultz RL, Swdlow JG, Waes RP,
Kuzman JA, Redeatzke RA, Sad S, « 4d.
Effects of excessve long-term exercise on
cardiac function and myocyte remodding in
hypertensive heart falure rats. Hypertension.
2007;50(2):410-416.

D'Andrea A, Limongelli G, Caso P, Sarubbi
B, Ddla Pera A, Brancaccio P, e d.
Association between |left ventricular sructure
and cardiac performance during effort in two
morphologicd forms of ahlete's heart. Int J
Cardiol. 2002;86(2-3):177-184.

ild (-)Ciuw/' :[-Q.D)}J'l‘/' 8,9 :44"9.({ /1YY


http://yafte.lums.ac.ir/article-1-1499-en.html

[ Downloaded from yafte.lums.ac.ir on 2024-04-24 ]

30. Brown L, Fenning A, Chan V, Loch D,
Wilson K, Andeson B, & 4.
Echocardiographic  assessment of cardiac
gructure and function in rats. Heart Lung
Circ. 2002;11(3):167-173.

31. Rottman N, Ni G, Khoo M, Wang Z, Zhang
W, Anderson ME, et d. Tempord changesin

qV (-Jaw.A/’ :[eb)/'u'l: 8,9 :4'4'9'0_. /Wr

ventricular function assessed
echocardiographicdly in  conscious and
anesthetized mice. J Am Soc Echocardiogr.
2003;16(11):1150-1157.


http://yafte.lums.ac.ir/article-1-1499-en.html
http://www.tcpdf.org

