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%bb%te?t_icfes: The aim of this study is to investigate the changes in hemodynamic

i i head down tilting. .

;‘la:tal:)::lss:m Tr:xip:t?: yt:vas carried out on 60 normal hea:lthy subjects, 40 ?ales and 20

females in order to study the cardiovascular reflexes in response to 20° head down

tilting by using non-invasive techniques including mercury sphygmomanometer for

measurement of blood pressure , pulse oxi{neter for .measurement of heart rate, Doppler |

echocardiography for estimation of velocity time integral (VTI) ,stroke volume (SV) ;

and cardiac output (CO).The subjects were divided into two groups: the first group

includes subjects with age between 20-40 years and this group consist of 32 males and

: #5 pinios and 12 fomales.s St b Tt Lt i N dons
t group there is signific
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In the second group there is significant increase in velocity time ‘intcgmj (VT )
volume (SV), gcnr«ﬁac output (CO), systolic, diastolic and mé’m b!fmd Preg,
response to 20° head down tilting. While there are no significant difference, i
rate (HR) and total peripheral vascular resistance (TPVR).
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Introduction
There have been many researches concerning the assessment of cardiovascyly, reflexey

in normal subjects to test the integrity of the cardiovascular performance such gg heag
up tilting at different angles of tilt (1,2,3), lower body negative pressure (1N ) Whigh
simulate head up tilting but subject remain in supine position(4,5), neck suction ¢,
stimulate carotid baroreceptors(6), valsalva maneuver(7), supine and upright °x°f°iﬂe(8)
or immersion in water (9) in which there is shifting of blood from the lower part of (he
body to the thoracic cavity so that it will cauge loading of cardiopulmonary low pressure
and arterial high pressure receptors(10) but there were a very little researches
concerning head down tilt for the assessment of cardiovascular reflexes, Head down ti}y
(HDT) has been widely accepted as an effective gimulated weightlessness mode] j,
humans by inducing a fluid shift from the lower body towards the thoracic compartmen
and result in a loading of cardiopulmonary pressure and arterial high pressure .
S0 the aim of this study is to investigate the changes in hemodynamic variables in

apparently normal healthy subjects, They are examined by ¢
they have no symptoms of any diseases with normal cardi
evaluated by physical examination, also R 2
cchocardiography, wag consistently within normal range
groups the first age group (20-40 years) and it congjgy ¢
the second group age group (41-60 years) and jt consist

2. Materials: The study is performed by usin a
cchocardiography techniques G.E Vivid 85:10.3.0 bujlc
probe frequency 1.7-3.4 MHz | Mercury sphygn
clectrically motorized tilt table,
3. Method: Study protocol consists of two phas
Phase -1 (supine control state): The subject

minutes for a steady state. The steady state mear
2-3 beats in consecutive minutes (1,11).
sphygmomanometer and heart rate by pulse o
Cardiac output was measured by echocardiog
diameter was measured at the level of the aortic a
view (12) in systole (13) using 2-D echocardiog
Wwas measured at the attachment of the valve ci
buellm.lndﬂuavduewumumedtobom
CO calculations. LVOT area was calculated as 7 |
Doppler sample volume was positioned in the
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-~ al 46 the i srakirs loallate B ’
10 1he aortic valve leaflets from the apical 5-chamber viex ‘
e contour of the velocity curve was trace R *
e b & “l0CIty curve was traced and the velocity time integral w
ed auto lly. Doppler-determined CO was calculated as the product of heart
o \'\—\.V":-v - . P e it Lo Uic JAUAULL Ul can
e Doppler time velocity integral x cross-sectional area of the aortic annulus
h was considered as a circle. So we use the following equations:
SV =0.785 X D2 XVTI (15,16)
CO=SV XHR
Tota P . or J 1sta 4 1 1 i TPVR
[otal Peripheral vascular resistance (TPVR) is calculated from the equation: TPVR
=MBP /CO
Phase -2 :The subject was tilted by 20° head down tilting and after a steady state the

measurement of all hemodynamic variables was repeated.

Tilt table (20° head down tilting).

4, Statistical Analysi:l:
Paired t-test was used 10 >
supine position and 20 ohead down tilting.

1 K iIC V "2 - urin;*
determin€ the differences 10 hemodynamic variables during

Results:

. in table (1) : . d?2 in
Data collected and rep f“’,f:,‘f,g;: tdhem(mlynamic variables in age grovp I an
Table (1): compariso

] i ( ) medn
P : ic d l'CSSUf ( ), ; : 3
2 b SUI'L .

i R).
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e ——————— GT "
| hemodynamic Group 1 5 ine__ilgg 020\ %
variables Supine 20° head p'tion : heag
position (downtilt | POST own i

SBP(mm.Hg) | 117.3+8.18 | 118.1£7.79 125 +£9.92 %

a

DBP(mm.Hg) | 74.1£691 | 74.6£7.44 78.8+£5.97 | 8475~

|
)
MVBP(mm.Hg) | 88.5%591 | 89%627] 94220649| 1007755

HR(bpm) 7594599 | 72.4%6.39 073-1 i3 69-3 72.35% %
VTI(cm) 2+ 211 | 268+248| 2 e e 23545
SV(ml) 712+ 10.1 | 86.7+12.63 . 3 %103
CO(L/m) 5.4+ 0.86 6.3+ 1.03 4.7+ 0. 53403
TPVR 16.8+2.94 | 14.6 +2.64 202£2.53| 19.1375

1. Cardiovascular reflexes in response to 20° head down tilting in groupl (29 - 40 yeary)
ind(i::ated that VTI, SV and CO Iv)vere significantly higher in response to 20° head down
tilting than that of supine position . Whereas the HR, TPVR were significantly lower iy
20° head down tilting and there were no significant changes in SBP,DBP and MBP.
2.Cardiovascular reflexes in response to 20° head down tilting in group2 (41- 60 years)
indicated that the SV, CO, VTI, SBP, DBP and MAP were significantly higher in
response to 20° head down tilting than that of supine position, where as there are no
significant differences in HR and TPVR.

Discussion:

1. Cardiovascular reflexes in response to 20° head down tilting in group] indicated that
VTI, SV and CO were significantly higher in response to 20° head down tilting than
that of supine position which is mostly because in head down tilting blood and fluid
are redistributed from the caudal to the cephalic portions of the body, leading to an
increased venous return. This increase in venous return induces distension of the heart
ancli adJace;}t' n\hesse.ls. "ll;ll1ere(:i is ﬁndmt}tfingic ability of the heart to adapt to increasing
volumes of inflowing blood called the -Starli i e
mcates fhoheo ol Sgc L rank-Starling mechanism of the heart so the

aorta.(17) the greater the quantity of blood pumped into the

The HR and TPVR were significant] i e :
result agree with other rese D oy decreased in response to head down tilting. This

arch .
and the filling pressure o ; fﬁ: vgl;grrteported that the cardiopulmonary blood volume

receptors in the heart, The mechani
cardiopulmonary low-pressure angm a:tl:rsiafr}‘l’itéibl

%’ﬁgb:g?‘r}afeg eficl:lh type of receptors, low v, l-lli)gﬁsi:;en;:c R tors. In humans relative
b b CSe receptors induce powerful de ¢ ascertained (18,19, 20).
ich is i te inhibition, In this study there was ngrgss"r reflexes with bradycardia

which is in a g :
volie v g?nmiim With other researchers who mporl::ggt;alrﬂSIBP, DBP and MBP

€ increase in stroke

indi ch returned t imately

ue t . - ed to approximatel
level %orr::zﬁxhyd ostatic shift and bloog o puitial increase in blood pressure 15
2. Cardiovasculas reﬂe?ésﬂ‘w secondary response (dep;m}.:;edmt% approximately the same
ng? and CO were sigl:iﬁcanﬂ h’t.o 20° head down tilting i;xm()) 2 indicated that
10 that af s POStion which i mogys S2SF 10 response to 20° e g tha
increase venous return to ?hv;nh:algns%mi{:\x;

gnificantly changed while SRp. DRY
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and MBP were significantly higher in response to 20° head down filting than that of
supine position. Normally increase in age is associated with gradual dysfunction of
regulatory function (21,22). However, the mechanism of this i phenomenon is
unknown. It has been suggested that age-related dysfunction (mmlamry meshanism
might result from:

A. Altered autonomic reflex function:

The structure and function of autonomic neurons appear to be altered with aging. These
structural changes are associated with dysfunction of body cardiovascular mzintenance,
blood pressure, water and electrolyte distribution, and energy metabolism. Several
studies indicate that basal sympathetic activity increases in some elderfy individuals,
and the increase may be associated with dysregulation of the ability of the sympathetic
nervous system to respond to a variety of challenges. (23)

B. Reduce vascular response.

Due to the cholesterol deposits of atherosclerosis and endothelial dysfunction Overall
changes in vasomotility with aging are characterized by (i) decreased relaxation (i)
increased constriction, and the resulting imbalance of vascular tone leading to increzsed
vasoconstriction Simultaneously , the vasoconstrictor action of adrenergic stimulation
may be increased (24).

C. The reduction either in the afferent or central integrating parts of the baroreflex
pathway (25).

Conclusion:

The cardiovascular regulatory mechanism facilitate the adaptation of cardiovascular
system to any volume or pressure overload on the cardiovascular system. Head down
tilting results in loadinge(;t; the art:;]ial h(1gh ;&rlemure and wdnop;lhnmay low pressure
receptors leading to a essor reflex (via the vasomotor center) in 2 manner opposiic
to that of head up tilting. There is age related dysfunction of regulatory function of the
cardiovascular system.
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