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(EF) ol @l ((LVESV) saliyl 4l 8 5l cphdl aas ((LVEdV)
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LVWd 3 idle « LVEdV g LVIDd 3 e « LVEAV 5 LVIDd g sTime
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Studding the Relation Between Sum Cretin Variables of
Hemodynamic and Circulatory System After Aerobic Effort for
Long Distance Runners.

Prof. Dr. Assist. Prof. Dr. Lecturer Dr.
Yasin. T. Mohamed  Jassim M. Tayeb Al- Mohammed T. Othman
Ali AL-Hajar Hiali Mohammed Tawfeeq
Abstract:

This research aims to identify physiological and morphological
responses for Hemodynamic after an aerobic effort using various
measuring techniques like echocardiography and electrocardiography
with other special and to study the relation between those variables. The
problem of this research is to identify the relation between these variables
and the ones of Hemodynamic after an aerobic effort made by long
distance runner. To verify the hypothesis the researchers used descriptive
method due it's appropriateness, the sample chosen intentionally were
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five players of Nineveh governorate in long distance running. The

researchers used the following tests and measurements to collect data :

- Physical test : aerobic effort test

- Body measurement: Height , weight, Body surface area.

- Cardiological physiology & Morphology:

* Hemodynamic Measurements : Heart Rate (HR), Systolic Pressure
(sBP), Diastolic Pressure (dBP), Total Peripheral Resistance (TPR),
Cardiac Output (CO) and Stroke Volume (SV)

* ECG measurements : Left Ventricular Hypertrophy (LVH), Right
Ventricular Hypertrophy (RVH), Systolic Time (QRS), Diastolic Time
(S-T Interval), T Wave and Angle of Cardiac Axis in Frontal Plane

* Echo measurements: Inter Ventricular Septal Thickness at Diastole
(IVSd), Left Ventricular Internal Diameter in Diastole (LVIDd), Left
Ventricular Wall Thickness at Diastole (LVWd), Inter Ventricular
Septal Thickness at Systole (IVSs), Left Ventricular Internal Diameter
in Systole (LVIDs), Left Ventricular Wall Thickness at Systole
(LVWs), Left Ventricular End Diastolic Volume (LVEdV), Left
Ventricular End Systolic Volume (LVEsV), Ejection Fraction (EF),
Fractional Shortening (FS), Left Ventricular Mass (LVM), Left
Ventricular Mass Index (LVMI) , Myocardial Contractility (MC)

The following statistical means were used average, Standard
deviation, simple correlation factor, absolute and relative changes
formulae.

In the above mentioned results a number of conclusions are to be
found to name one. The appearance of positive relation among the
variables like (HR) with (dBP) and (S-T Interval); the (CO) with (SV);
the (LVH) with (IVSs); the (RVH) with Axis; the (LVM) with (LVMI);
the (s time) with (LVIDd) and (LVEdV); (LVIDd) with (LVEdV); the
(LvWd) with (LVM), and finally the relation between (LVIDs) with
(LVWs) and (LVEsV)
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Aanal) Ll Yooy

Height : (ms) (H) sl s V-¥o£o7

Weight :(p2S5) (W) sl )5 ¥-Y-£-Y
Body Surface Area :('¢)(BSA) auall dualandl daluall Y-Y-£-Y

p Ay Aalad) e leal)

(0.007184)x (W)%#?* xBSA = (H)*'®
(SA-600 Operation Manual, 8-18)

s sl g8 ) a5 alal) Ao ol gand LUl Y- EY
Physiological and Morphological Heart Measurements

13 sadll 5 gall 5 adll A jay alall cilulall V-Yogy

Hemodynamic Measurements
Heart Rate : (Aad)\ias)(HR) il cilay Jaee V-1 -F-£-Y

Aload) crmal adag aing ¢ g de e () zlias Qi) Glian Jaze Glaal

Gilag e iy ¢ Ad)ll A 2easall (Carotid Artery) Sbad) glpddl Jde el
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-(Robbins et al., 2002, 58) 4sa)
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D (RaEy i\ (30 ale) (TPR) 4 43 jlall da glaall ¥o) - Fogy
Total Peripheral Resistance
P Ay bl e leal)
TPR= MABP /CO
“'MABP = DBp + 1/3 PP
PP =SBp - DBp
(You ¢ Yeur ¢zl ey gde) (Obert et al., 2003, 201)

Cardiac Output : (4483 i) (CO) Al gl £-)-¥-£-¥
t ) sl e bl
HR)/1000xCO = (SV
(Vender et al., 1994, 421) (SA-600 Operation Manual, 8-21)

Stroke Volume :(d<) (SV) 4 nall aaa 0-)-¥-£-Y
P Ay bl e leal)
SV = LVEdV - LVEsV
(SA-600 Operation Manual, 8-21)

(Sl aall baugia) Mean Arterial Blood Pressure = MAPB (*)
A D e SV el sang dyail (Ve v v) e Anleall a5 ()
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Left Ventricular : (<dst o) (LVH) ¥ ot pi i V-Y-To 807
Hypertrophy

A Y ¢ ) adad) s aaail (Sokolow = Lyon) ddph aladil ol
b LSy ) el adis Cluad (VB) 51 (V5) Giipaall Giluagill (gaa) aladi

. (V6) 5 (V5) uasill b jialddy (R) dasall g iyl b o
el Ll ) el il Jgay @
bl 8 Led llia Gl il e (Y.71) e S (R) sl ¢l ulid IS 131 @
. (RV50r RV6 >2.6 mV) !
(V4 « YaAd ¢ galeall) (Vecht, 2001, 70) (Goldman, 1979, 98)

D (8 ) (RVH) o) bl adui Y-Y-Yo£oY
Right Ventricular Hypertrophy

At 2y 3 ¢ gl el adzn aaail (Sokolow-Lyon) Ak alasiul
p b LS5 ¢ (VB) 5 (V) 5 (V1) 359 dpaall cdlya il
(V1) dpasil) & Siadall (R) dnsall gl ul @
. (V6) 1 (V5) dlaagill i jieddly (S) dasall g lii) (uld @
el Ll ) el iU Jaags e Ofinsall g il il aany @
L dllia Gl g e (Vo) +) w58 (S 5 R) Ofinsall (ul psene G813 @
. (Jakob, 2002, 110) (RV1 + SV5 or SV6 > 1.10 mV) a1 ) &

Systolic Time :(48)(QRS) (b ala) (o) F-Y-V-£-¥
oeudadl 4 (Depolarization) clagiuy) s AN el 35l s Jha
igall e Glus o3 285 cpiadad) 8 (aald@BU I el Jalay (g3l o Suday alidsl)
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Diastolic Time :(4:5)(S-T Interval) skl Llws¥) (e ) £-Y-V-£-F
cpiladl 8 (Repolarization) asiny) saley KU el pdgall 1aa Jiay
aisal) 13 Gl 3 385 ¢ el 8 JaluoDU KU il Jalay (3l ¢ (ks Jalusws)

t ol LSy (1) Apagl) 3 O)(S-T) dalisall (ol DA (e
o el (T) Assall 43l ) (S) Ansall diles (1 (S-T) ddlsal) cowns @
RS Y ) igad (v £) Bl i el (S-T) Bl 5 oy @
(Goldman, 1979, 25)
T Wave : (&g L) T dsgall 0-7-Y-£-Y
ald 3 ogialll aasiad a8 (oudadl 8 Gl sale) d3les b5l 138 Jia
t ol WS (1) sl & (T) dase g lin)y JS5 daslia digall 13g)
(T) dasall olai) daslia @
(T) dnsall 8 3dais el Y saclall ol Ulall dalad) (e (T) dnsall g liyl b @
- (Goldman, 1979, 23-24) s b bl Gl siadlally

(A2):(AXIS) ¥ g sll o (b eSI Q) ) gma A5l 5 pasd 1Y -YoELY
Angle of Cardiac Axis in Frontal Plane
35 (R) Ot sall gl ) Anlia A (o (aleY) o sl) e small ol a5 )
Lagran s ¢ (S) dasall Cundy (R) 4 sall o 3 ¢ (AVF) 5 (1) Otilsa il & (S)
:(Novosel et al.) Ualas aladiul ladey a3y ¢ L pa

aVF
(Novosel et al., 1999, 3) EA=tarctan (@(' —aVF)]

Axis I = EA D o éaa
il Jh LusSee = Arctan J) iy

‘Echo J e ) culbaal) Y-Y-£-Y
p ol Lo Aplall Aliaall luld Cled Sl
: (ale) (1VSd) Blaws¥) Dla b cpishadl G La lan dlan .Y
Inter Ventricular Septal Thickness at Diastole
: (ale) (LVID) Blui¥) Dla 3 ) cdasdl JS)al) i) ¥
Left Ventricular Internal Diameter in Diastole
Left Ventricular Wall Thickness at Diastole

(ST segment) i (ST) adaiall s i Goill (S-T) sy (ST interval) e 2aiy (*)
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:(ale) (IVSs) Gl dla A cpidadl) G La s dlaw . 8
Inter Ventricular Septal Thickness at Systole

:(ale) (LVIDS) by Ul A ju) cplaill Aa)al) jladl) Lo
Left Ventricular Internal Diameter in Systole
: (ale) (LVWS) aldiy) Ala & pad) culad) Jlas dla .1
Left Ventricular Wall Thickness at Systole

:(34) (LVEAV) Blai¥) 4lgd b suall) Galal) aaa .V
Left Ventricular End Diastolic Volume
(LVIDd)*xLVEDV= 7/ (2.4 + LVIDd)
o () L LVID (el 3ans 0585 o)) cany Aolaal) 028 &
:(Js) (LVESV) alady) A\ = BN AR axa LA
Left Ventricular End Systolic Volume
(LVIDs)*xLVESV= 7/ (2.4 + LVIDs)

o () L LVID (el 3ans 0585 (o)) cany Aolaal) 028 &

Ejection Fraction : (%) (EF) ) @8l .4

» Daleai¥ly pRlEY) G e Gahaill aaa (8 0l das sa

100xEF = [(LVEdV - LVEsV)/ LVEdV]

(Tiger et al., 2000, 66)
Fractional Shortening : (%) (FS) sl jsalil) .1
- by (al @) Gp o) Galaall AN 2l (8 il dus sas
100xFS = [(LVIDd- LVIDs)/ LVIDd]

(SA-600 Operation Manual, 8- 20)
Left Ventricular Mass :(a) (LVM) ) Gabad) Ak .

: da=all (Devereux. et al.) dabes aladialy il 1 Glaa
[1.04{[(1IVSd + LVIDd + LVWd)*]-(LVIDd)*}]+0.6xLVM =0.8
c (o) U i) wead (uld sans ()6 ) sy Alalaall 038 B
(Dhingra et al., 2005, 686) (Schvartzman et al., 2000, 215)

Left Ventricular Mass Index :("a\a&) (LVMI) sl Gadad) 1S jiiga N ¥

LVMI =LVM / BSA
(Al-Rudainy, 2004, 34)

Myocardial Contractility :(al 35 ale) (MC) galiill to dlianl) 4,46 .9 ¢
- MC I e matl) 8 40 Aalaall aladiind
MC =sBP/LVIDs
(Kalliokoski et al., 2004, 210)
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(Modesti et al., 2000, 976)
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(Carlhdll et al., 2001, 626) (Karagoz et al., 2003, 418)

¥y1



( QAL Ab Guby ]

Glua gl g alaliniyy) -0

Glaliviy) V-0

e Lo Ol il Gl il Aaadle DA (e

rdia Aapall A ) cpitia Cp Aslady) cBal) (ang sl )
Llawt¥) e) oo speally S-T Interval s ¢« dBP e Hr 1l 2le o
SVJ\CACOJHA}; °

IVSs 3 o LVH J ile @

LVMI 1 5 LVM Jis Axis I} xa RVH 11 i @

LVEdV 5 LVIDd gs sTime 1 &Dle o

LVEdV & LVIDd 1l 2Dl o

LVM J ae LVWA 1l 3D @

LVESV 1s LVWs 1l 22 LVIDS 1l (0 i)l @

LVESV Il ga LVWS 1l &l o

EF J s SF1 D o

ria dfpall A8 Gl clpitia G dnbad) ClBal) (g geds LY
TPR 1 o CO N idle o

- LVEdV 5 LVIDd & IVSd 1l i83e o

EF 35 SF 3l ce LVIDS I ¢y 38lall o

EF Jy SF 1) g LVWS 11 (s 2DMall @

Oilua i) Y-0

A3l Aleall = la g ) gl @lldg e e 4500l cilagaill slal )

CAdiae clye e o ddline aad @l ahlial il dglie dissy ehal LY

Asally yasdll s Doppler Echo Jie dfaa il aladinly dglie Sigay elyal WY
Y Al ahasiall pe il sl (Radionuclide Ventriculography) dsiall
Maolagl e Al i asdiall ECho 31 leas oSy

Ay 4 il Gl A0 e (A aall Bheal o Al Gigan elyal L8
pwal) ¢ liac)

(Al Al alllad e Giganglal Lo

Yyv



[ Qigadl) 8y 9allg anl) ASny dualll) Cial) piany (o ABDMaY) Auad ]

- dasll jabias

Lilaay) clighil) @ (1999) ae daae Gua ¢ ganally Gl as ¢ Sl L)
s el Sl s ¢ dwall Al Guay b csalall claladiulg
deasdl

O gy ¢ QAN Al S Jaads A juaidall 0 (V4A9) deal alY) e ¢ galsall LY
Bl ¢ sl ¢ sl il Ao Ll i)

(Vb dalyl A Sl sl (bl Gk (V39A) Gl el desa ol WY
- paa ¢ palal ¢l QUSD S5

ol Laglead @ (Yeod) daal Dl o) ¢ ZlEl de 5 s dese ¢ gl L€
il Ll Sl ¢ Yo el

¢Ah ¢ Dl Bolia t daasi ¢ Andall Laglgaidll A aasall 1 (Y24Y) Jsas osile .0
Col ¢ i ¢ Jlsadlil LasalS) s ¢ dsa gl dudall daSAll

u\)ﬁ) )\J ¢ G"‘lﬂ’)&‘ &_u_.)ﬂ\ Cua\).i ..LJL;J w\ : (\ﬁ/\/\) Jgana @.\; ¢ JL\M A
- ally de Lkl

7. Al-Rudainy, Laith A. M. et al., (2004): Athlete's Heart: An
echocardiographic study, Journal of the Arab Board of Medical
Specialization, Vol. (6), No. (1), 31-37.

8. Brian J. Shaikey (1997): Fitness and health, 4" ed., Human Kinetics,
U.S.A.

9. Carlhéll, C.J et al., (2001): Atrioventricular plane displacement
correlates closely to circulatory dimensions but not to ejection
fraction in normal young subjects, Blackwell Science Ltd., Clinical
Physiology, vol. (21), No. (5), 621-628.

10.D’Andrea, Antonello et al., (2003): Right Ventricular Myocardial
Adaptation to Different Training Protocols In Top-Level Athletes,
Echocardiography: A Journal. of Cardiovascular Ultrasound & Allied
Technology, Vol. (4), No. (4), 329-336.

11.Damm, S. et al., (1999): Wall motion abnormalities in male elite
orienteers are aggravated by exercise, Blackwell Publishing Ltd.,
Clinical Physiology, Vol. (19), No. (2), 121-126.

12.Dhingra, Ravi et al.,, (2005): Cross-Sectional Relations of
Electrocardiographic QRS Duration to Left Ventricular
Dimensions: The Framingham Heart Study, Journal of the
American College of Cardiology, Vol. (45), No. (5), 685-689.

13.Ellestad, Myrvin H. (1996): Stress Testing: Principles and Practice,
4" ed., F.A. Davic Company, Philadelphia, U.S.A.

YYA



( QAL Ab Guby ]

14.Goldman, M. J. (1979): Principles of clinical electrocardiography,
10" ed., Lange medical publication, California, U.S.A.

15.Greiwe, Jeffrey S. et al., (1999): Norepinephrine response to
exercise at the same relative intensity before and after endurance
exercise training, Journal of Applied Physiology, Vol. (86), Issue
(2), 531-535.

16.Jakob, Michael, (2002): Normal Values Pocket, Bom Bruckmeier
Publishing, Germany.

17.Javorka, Michal et al., (2003): On- and off-responses of heart rate
to exercise—relations to heart rate variability, Blackwell Publishing
Ltd., Clinical Physiology and Functional Imaging, Vol. (23), No. (1),
1-8.

18.Kalliokoski, Kari K. et al., (2004): Myocardial perfusion after
marathon running, Blackwell Publishing Ltd., Scandinavian Journal
of Medical Science Sports, vol. (14), 208-214 .

19.Karagoz, T, et al., (2003): Echocardiographic evaluation of
wheelchair-bound basketball players, Pediatrics International, vol.
(45), 414-420

20.Longhurst, John C. et al., (1980b): Echocardiographic left
ventricular masses in distance runners and weight-lifters. Journal
of Applied Physiology, Vol. (48), (Issue 1), 154-162.

21.Macchi et al., (2001): A comparison between the heart of young
athletes and of young healthy sedentary subjects: a morphometric
and morpho-functional, Journal of Anatomical Embryology, Vol.
(106), No. (3), 221-231.

22.Martini, Frederic H. et al., (2001): Fundamentals of anatomy &
Physiology, 5" ed., Published by Pearson Education, Inc., Prentice
Hall, New Jersey. U.S.A.

23.Matsuda, Mitsuo, et al.,. (1983): Effect of exercise on left
ventricular diastolic filling in athletes and nonathletes. Journal of
Applied Physiology, Vol. (55), No. (2), 323-328.

24.Modesti, Pietro Amedeo et al., (2000): Early sequence of cardiac
adaptations and growth factor formation in pressure- and volume-
overload hypertrophy, American Journal Physiology Heart
Circulatory Physiology, Vol. (279), (Issue 3), 976-985.

25.Nottin, S. et al., (2002): Central and peripheral cardiovascular
adaptations to exercise in endurance-trained children, Acta
Physiologica Scandinavia, Vol. (175), 85-92.

26.Novosel, Dragutin et al.,, (1999): Corrected Formula for the
Calculation of the Electrical Heart Axis, Croatian Medical Journal,
Vol. (40), No. (1), 1-3.

¥ya



[ Qigadl) 8y 9allg anl) ASny dualll) Cial) piany (o ABDMaY) Auad ]

27.0bert, P. et al., (2003): Cardiovascular responses to endurance
training in children: effect of gender, Blackwell Science, Ltd.
European Journal of Clinical Investigation, Vol. (33), 199-208.

28.Priede, Hans-Joachim & Skarvar, Karl (2000): Cardiovascular
physiology, 2™ ed., BMJ Books, London.

29.Robbins, Gwen et al., (2002): A Wellness Way of Life, 5" ed., Mc
Growhill, U.S.A.

30.SA-600 Operation Manual, chapter 8, Cardiology studies,
htt://www.kretz.co.at.

31.Schvartzman, Paulo Roberto et al., (2000): Normal Value of
Echocardiography Measurements, Arg, Beas. Cardiology, Vol. (75),
No. (2), 111-114.

32.Tiger, Steven et al. (2000) : Mathematical Concept In Clinical
Science, Prentice Hall, Inc., New Jersey, U.S.A..

33.Urhausen, A., & Kindermann, W. (1992): Echocardiographic
findings in strength- and endurance-trained athletes, Sports
Medicine, Vol. (13), 270-284.

34.Vander, Arther et al., (1994): Human Physiology, 6" ed., McGraw -
Hill, , New York, U.S.A.

35.Vander, Arther et al., (2001): Human Physiology: The Mechanism
of Body Function, 9" ed., McGraw-Hill, New York, U.S.A.

36.Vecht, Romeo (2001): ECG Diagnosis Made Easy, Martin Dunits
Ltd., London, United Kingdom.

Y.



( obsb&c.wle]

(") gale
Al ghal) ildlusal) 1de ganall

. Jlaasy) de i e . -
<daadlall (%) (Z&Lu\?S) JLEAY) ¢ 484l

3 11 slaal o

o)

¢ YLY ot 1 Ly |

o Yy LY Y-

1 V) Y Y_¥

v YYY s

A Yy LY ot

! LY 1-0

Y. Yy LY v

Y Yy LY A-Y

K 'Y A 9-A

VY 'Y A Y9
V¥ YY A EEE
V¢ VYA YY)
yo VYA YY) Y
1 VYA YENY
'Y A Yooy

(¥) gala
acluwal) Jandl (33 48
2ol 3 aa slaud da aal) salid) (e Jeal) (3358 (5SS
sl Jeadl (lSa o]

o) Gl gl e il

oo gal) el - gl ) A il 4

Slaall e desa ada canly o]

Echo ) ciluld 33

Tl el [ ) &K

ol ol s s

Echo ) cululd 33

:*-,\ﬁua “'\_‘)é_c& o e

(e e siSall

ECG J) s 2al

2aas aula (g20

ECG J) s 2al

(e 2asa mlla

QJ%‘#‘(}L“'HM

e s o

0o s Jshll (i

oo gell Gals — o) ) B

Sl &l e cpall clia o

clayl dlee Lana

oo gl Gmaly — ) B 1 B

oS gedea aile U L

IEPAEERY NN

ooyl Gl — Byl oy 01 &

sl 35,0 2 35e

Y Slel g Lkl Glel 8 Jemd

S5 aals - G Aol 3l K

223 deaa i deasab o

ae L

Ty T K s

¥y




