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Background: the integrity of cardiovascular reflexes & autonomic activities can be assessed
by different tests and different techniques. However most of these studies carried out on
male subject & usually on young group only .very little researches available concerning the
differences in cardiovascular reflexes between male & female in different age group.

Aim of study: is to investigate the differences in cardiovascular reflexes in young , old male
& female in response to go head up tilting using totally non- invasive system .

Sub. & Methods: this study was carried out in AL-Najaf teaching hospital on 85 normal
sub. , 41 males & 44 females they were divided into two age groups (20-40 years) & (41-60
years) for both sex. The blood pressure was measured by sphygmomanometer (BP) cardiac
out put (Co) measured by Echocardiography technique, heart rate by ECG & the peripheral
vascular resistance was measured by dividing the (BP) over (Co) according to Ohm’s law .
All these measurements were first made in supine position at a study state & then all the
measurements were repeated on 60’ head up tilting.

Results: the results indicate that there was a significant difference between the two sexes in
both age groups by using this totally non — invasive system to measure all the above mention
homodynamic variables.

Conclusion: this study provided great advantages for the investigation of abnormal
cardiovascular reflexes in patients with orthostatic postural hypotension on the detection of
some autonomic dysfunction or in case of prolonged bed rest afier post operative surgery.

Introduction

The integrity

of cardiovascular

reflexes and

autonomic activities can be assess by different tests
and different techniques such as changing of posture
from the supine to the standing position,, using
tilting tablens, lower body negative pressure
(LBNP)4s), immersion in watergs,, exercise by
treadmill or bicycle ergometerygss), or study the
carotid baroreflex by neck suction jp), or by injection
of vasoactive drugsss, or by elecirical stimulation of
the carotid sinus nerves, combination of LBNP and
neck suction(;,ss7, combination of upright tilting
and neck suction,, or using various tests for the
investigation of autonomic dysfunction and abnormal
cardiovascular reflexes such as valsalva
maneuvergs 455, Oor using other tests like cold
pressor, stressful mental arithmetic, reflex sweat test
and hyperventilation. s ss,
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However most of these studies carried out on
male subjects and usually on young group only
moreover a very little researches available concerning
the differences in cardiovascular reflexes between
male and female in different age groups and since the
changing of body posture provide a very sensitive
orthostatic test for vasomotor function.;, Therefore
the aim of this study is to investigate the differences
in cardiovascular reflexes in young, old male and
female in response to 60" head up tilting using totally
non-invasive system.

Material and Method: ,
The study was carried out in Al-Najaf teaching

hospital, involve (85) subjects,
(41 male and 44 females)f they are divided into two
age groups, young age group

(20-40 years) and old age group (41-60 years) for
both sex.

Each subject was placed on tilting table provide
with foot plat for weight supports for 5-10 minutes
steady state, (steady state: mean the HR in
consecutive minutes changing by less than three
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beat/mintus)(15), the blood pressure measured by
sphygmomanometer hold with stand move up and
down according to level of subject as recommended
by British hypertension society (BHS) was taken, the
systematic and random errors of this device was
previously evaluated.(16) The mean blood pressure
(BP) is calculated as diastolic pressure + 1/3 of plus
pressure (difference between systolic and diastolic
pressures).(17) The cardiac output (CO) was
calculated by
M-mode echocardiography which was evaluated by
many investigators.(15,18) The peripheral vascular
resistance (PVR) calculated as mean BP divided by
cardiac out put (CO).(19) heart rate (HR) was
calculated from ECG. The subject then passively
manually tilted by 60" head up tilt and the same
procedure repeated after 5-10 minutes of steady
state.(15)

Stastical analysis: the difference between supine
and tilting position will compared for both sex by
using paired techniques test and the difference
between two different groups of supine and upright
tilting was compared by using non-paired techniques
test the differences were considered significant if
P<0.05. Also the significance level were determined
between young male & female and also old male &
female in both the supine position (control) and in the
responses to upright tilting.

The anthropometric data of subjects including body
surface area (BSA) and body mass index (BMI) are
presented in table (1.a,1.b).

BSA: was calculated according to formula of
Dubois(20) and BMI: was calculated by dividing the
weight (Kg) by the square height (M2).(21,22)

Table (1.a): Anthropometric data for young male
and female.
value is a mean = SD

Young Young
Anthropometric data n;jie terr\lnzale
24(28.2%) 24(28.2%)
20-40
Age range (years) vears 20-40 years
30.08 £ 3279+
Mean age + SD (years) 622 674
e 7529+ 69.83 =
Mean weight = SD (Kg) 1153 13.84
. 17287+ 161.87+
Mean height £ SD (cm) 914 704
Body surface area 1.871 1.708 £
(BSARSD(m’) 0.157 0.172
Body mass index (BMI) +SD 2602+ 26.74 =
(kg/m’) 463 5.79

Table (1.b): Anthropometric data for old male and
female
value is a mean + SD

Old male Old female
Anthropometric data N=17(20 N=20(23.5
%) %)
41 -60 41 -60
Age range (years) o
= years years
Mean age + SD (years) 497+£57 4%8136i
; ’ 738+ 76.25 +
Mean weight = SD (Kg) 1508 1017
. t7L1T £ 160.25 +
Mean height + SD (c¢m) 357 734
Body surface area 1.81 + 1824019
(BSA)ESD(m*) 0.20 T
Body mass index (BMI) 2518+ ST
+SD (kg/m?) 49 2023l

Rersult:
Differences in the Control (Supine) values of

haemodynamic variables and the responses to 60

head-up tilting in young male and young female age
groups:

On comparison between young male and young
female age group concerning the control (supine)
values of haemodynamic variable the result indicates
that there are significant decrease in diastolic, mean
BP and cardiac output with a significant increase in
heart rate and peripheral vascular resistance in the
young female comparing to that of the young male.

However, no significant difference have been
found in the control systolic BP value as shown in
table (2.a) and figures.(1,3.4,5)

On comparison of the cardiovascular responses
between the young male and young female age
groups, indicate that there are significant decrease in
the responses of diastolic and mean BP with a
significant increase in responses of heart rate, cardiac
output and peripheral vascular resistance in the young
female than that of the young male age groups.

Whereas there is no significant difference in the
responses of systolic BP between the two age groups
as shown in table (2.b) and figures.(2,3.4,5)

Table (2.a): Differences in the control (supine)
haemodynamic variables and the responses to
young male and young female groups.
Value is mean = SD

Young Young
Haemodynamic male female P values
variable N= N=
24(28.2%) 24(28.2%)

SBP (mmHg) ’21%‘2* 1170250 | P>05
DBP (mmHg) 752+59 712+47 P>0.02
MBP (mmHg) 902+69 864 +4.1 P>0.05
HR (b/min) 754+43 780+58 | P>005
CO (L/min) 55%0.5 5007 P>0.001
. ‘ 26.74 + -

PVR (unit) 162+18 579 P>0035
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Table (°.b): Anthropometric data for old male and

female.
Value is a mean + SD

Haemodynamic Young male Young .
variable (Dil‘té}ence) female Pvalues
(Difference)
SBP (mmHg) 33+£77 35+68 P>0.5

DBP (mmHg) 83+24 64+27 P>0.02
MBP (mmHg) 48+3.0 33423 P>0.05
HR (b/min) 9.1+2.0 107422 P>0.05
CO (L/min) 1.0+£0.2 12+04 P>0.001
PVR (unit) 52+£1.7 69+27 P>0.05

Figure 1: Control values of blood pressure
(systolic, diastolic and mean pressure) of young
male and young female.

**p<002 *p<0.05.
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Figure 2: Response of blood pressure (systolic,
diastolic and mean pressure) of young male and
young female to upright tilting * p<0.01.
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Figure 3: Control heart rate and response of
young male and young female to upright tilting.
*P<0.05, **P<0.01.
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Figure 4: Control cardiac output and response of
young male and young female to upright tilting
*p<0.05, ** p<0.01.
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Figure 5: Control Peripheral vascular resistance

and response of Peripheral vascular resistance of

young male and young female to upright tilting. *
p<0.05 *P<o.0l
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(supine) values of

Differences in the control

haemodynamic variables and the responses to 60

head-up tilting in old male and old female age
groups:

On Comparison between old male and old female
age groups concerning the control (supine) values of
haemodynamic variables indicate that the systolic,
diastolic, mean BP and cardiac output are
significantly lower in the old female age group than
that of the old male, but there is significant increase
in heart rate in the old female than that of old male
age group.

However, there is no significant difference in the
peripheral vascular resistance between the two age
groups as shown in table (3.a), figures. 59,10y

On Comparison of the cardiovascular responses
between the old male and old female age groups
indicate that, there are a significant increase in the
responses of heart rate cardiac output and peripheral
vascular resistance in old female when compared with
that of the old male age groups.

Whereas there are no significant differences in the
responses of the systolic, diastolic and mean BP
between the two age groups as shown in table (3.b)
and figures. 59,10,

Table (3.a): Differences in the control values of
haemodynamic variables in old male and old
female groups.

Value is mean £ SD

Haemodynamic Old male Old female P values
variable 17(20%) | 20(23.5%) ¢
1282+

SBP (mmHg) 5g 1232440 P>05

DBP (mmHg) 80.8+5.0 76.5+6 .9 P<0.05
R

MBP (mmHg) 966147 | 907561 P<0.001
HR (b/min) 3452 )+4.2 P<0.02
CO(L/min) | 45106 ' 42504 P<0.001

4
PVR (unit) v, | 2128 P>05

Table (3.b): Differences in haemodynamic
responses in old male and old female group.
Value is meant SD

Haemodynamic Old male Old female pryaliigs
variable (Difterence) | (Difference) i

SBP (mmHg) 39%6.1 45+87 P>0.5
DBP (mmHg) | 6766 7244 P<05

| MBP (mmHg) 3 4%5 1 4141 P>0.5
FIR (b/min) 69433 83121 P<001
CO (L/min) 0514013 074+024 | P<0.001
PVR (unit) 38516 56523 | P<0.001
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Figure 6: Control values of biocod pressure
(systolic, diastolic and mean pressure) of old male
and old female
*p<0.05, ** p<0.01.
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Figure 7: Response of blood pressure (systolic,
diastolic and mean pressure) of old male and old
female to upright tilting.* p<o0.65 **P<o.0l

Figure 8: Control heart rate and response to
upright tilting. *p<0.02, ** p<0.01.
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Figure 9: Control cardiac output and response of
old male and old female to upright tilting
*P<0.001.
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Figure 10: Control and response of Peripheral
vascular resistances of old male and old female to
upright tilting. *P<0.001.

Discussion:

The integrity of the cardiovascular reflexes can be
investigated by dfferent stressful test and the most
important sensitive test is to use the tilt tableys,
which is considered to be the most important
orthostatic stress test to assess vasomotor function
and even to assess the autonomic
dysfunctiongs 145155 in this study upright tilting by 60°
is preferable test for cardiovascular reflexes to active
standing because standing involves muscular activity
of variable degree moreover using 60" angle of tilt
because the vertical displacement by a 60 tilt
proportional to sin 60 is approximately 90% of
maximum displacement on fully upright tilting; 325,
in addition passive upright tilting or free standing
unlike active standing there is no significant increase
in oxygen consumption in relation to supine
positiongg s, for these reasons upright tilting is a
more stressful test than the active standingss, in this
study a totally non-invasive techniques are used for
the assessinent of blooed pressure (BP), cardiac output

J Fac Med Baghdad
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(CO), heart rete (HR) and peripheral vascular
resistance (PVR) because using a non-invasive
technique in such study will avoid syncopal attack
which may take place in invasive technique due to
complicated instrumentation and catheterization
which are often used for continuous blood sampling
e.g. for estimation of cardiae output or intra-arterial
catheterization for measurement of direct blood
pressure, farther more usually the invasive technique
is un acceptable for normal or patients individuals ),
in addition it may cause different psychological and
physiological disturbances which might interfere with
such stressful test s,

The anthropometric data of the subject groups in
this study table (1.a,b) a relationship have been made
between cardiac index and the age of all the groups
(male and female) the result shows a positive
relationship as it was reported previously.so,

However, in this study a negative relationship have
been reported between cardiac output and body mass
index and also a negative relationship reported
between cardiac output and body surface area
although other study have reported a positive
relationship between the cardiac output and Body
mass index and between the cardiac output and body
surface areas. (4,

Haemodynamic reflex response in young and
old male or female age groups to upright tilting:

The cardiovascular reflexes in response to upright
tilting in this study as shown in figs.(1-5) for young
age groups and figs. (6-10) for old age groups
indicate that there are significant increases in diastolic
blood pressure (DBP), mean blood pressure (MBP),
heart rate (HR) and peripheral vascular resistance
(PVR) which are in agreement with other
lnvestigators.(5‘25,37,23'29_30, The most hkely reason of
the changes in these haemodynamic variables in
responses to upright tilting is that mainly due to
increase sympathetic outflow by the effect of
baroreflex activation due to pooling and redistribution
of blood from the upper to the lower part of the body
(central hypovolemia) resulted in a reflex tachycardia
and vasoconstriction in order to maintain a normal
blood pressure (23 31.32,33)

The systolic blood pressure (SBP) is significantly
decreased in upright tilting in all age groups, this
result is in agreement with another previous
study;034) While othersy;.3 found little decrease in
SBP in upright tiiting, other investigatorsss, found
that the SBP was the same as in supine and upright
posture. However, the decrease in SBP may be due to
decrease CO since the BP is the product of CO and
PVR.3637)

However  despite  reflex tachycardia and
vasoconstriction the value of CO was found to be
lower in the upright position than the supine position
due to the fact that some of the pooled blood will be
accommodated in the lower extremities in upright

Vol. 47 . No. 1 . 2005
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position resulting in a decrease in venous return,
decrease stroke volume and decrease CO3s 35 39

Differences in the control haemodynamic
variables and the responses to 60° head-up tilting
in young male and young female groups, tables
(2.a,b),figs (1-5):

Blood Pressure:

The result indicates that the control values of DBP
and MBP were significantly lower in young female
with no significant difference in SBP, the same
changes were found with responses to upright tilting
which may be due to less physical effort, less
dynamic exercises, less body fluid and electrolyte and
less autonomic activity in female. 36 40,

Heart Rate:

The control value of HR is significantly higher in
young female than young male also there is a
significant increase in the responses of HR to upright
tilting, this finding is similar to  other
observation.;4;y The cause of increase in HR in
young female than young male may be due to greater
decrease in thoracic blood volume in female than
male and therefore greater activation of sympathetic
system. g,

Cardiac Output:

The control value of CO is significantly lower in
young female than young male which is most likely
due to less body surface area (male is heavier and
taller than female), less metabolic rate in the
female. 4 43 44

Th> responses of CO is significantly higher in
young female than young male due to greater
decrease in venous return and left ventricular end
diastolic volume because of higher pooling of blood
due to greater thoracic blood shifting to lower
extremities in female. s,

Peripheral Vascu'ar Resistance:

The control valie of PVR a1d responses to upright
tilting is signific.ntl, higher in young female than
young male bec:use of lower value of CO in female
since PVR equal to RP75 therefore PVR is higher
in the female.;sy However, other investigatorys,
reported greater increase in PVR in men than the
women. While othergs, found greater increase of PVR
in elderly than young and more in women than the
men this may be due to greater activation of
sympathetic system and greater vasoconstrictions
which take place later on.

Differences in the control haemodynamic
variables and the responses
to 60 head up tilting in old male and old female
age groups. Tables (3. a,b) and figs. (6-10):

Blood Pressure:

The control values of systolic, diastolic and mean
BP are significantly lower in old female which may
be due to less physical activity and effort, less
dynamic exercises, less body fluid and electrolyte in

female. 3 40) But there are no significant differences in
the responses of SBP, DBP and MBP to upright
tilting which may be due to attenuated autonomic
nervous system in elderly age.s 47

Heart Rate:

The control value of HR and the responses to
upright tilting was found to be significantly higher in
old female than the old male which may be due to
greater decrease in thoracic blood volume with
upright position in female resulted in higher
sympathetic activity and greater vagal withdrawal
effect.Gg)

Cardiac Output:

The control value of CO is significantly smaller in
old female than old male similar to that in the young
female and young male. 44 Also, there is a
significant increase in responses of CO to upright
tilting in old female than old male which may be due
to greater blood pooling in female due to greater
thoracic blood volume shifted to lower extremities in
female. 53,

Peripheral Vascular Resistance:

The control value of PVR showing no significant
difference between old male and old female, but there
is significant increase in response of PVR to upright
tilting in old female, this may due to greater
sympathetic activity and more vasoconstriction due to
greater pooling of blood in female. 55,

This study provide a great advantages for the
investigation of abnormal cardiovascular reflexes in
patients with orthostatic postural hypotension or the
detection of some autonomic dysfunction specially
patients with history of syncopal attack as in late
complication of diabetic patientsz;4, or in case of
prolonged bedrest after post operative surgeryss in
which the process of baroreceptor resetting to the
normal  baroreflex  function  after  prolonged
inactivation of autonomic nervous system. g 4o

References:

1. Suman V, Norma E, Hill RV, Rishan GM,
Skatipada M and Harold S Baroreflex Function
during 45" passive head up tilt before and after long-
term thiazide therapy in the elderly with systemic
hypertension. Am. J. Cardio. 1994, 73: 253-257.

2. Hainsworth R and Al-Shamma YMH
cardiovascular response to upright tilling in healthy
subjects. Clin. Sci. 1988, 74: 17-24.

3. Al-Shamma YMH and Al-Zubiady AM.
Effect of  Beta-adrenoceptor  antagonist  on
cardiovascular responses to tilting in hypertensive
subjects. Kufa Med. J. 1999, Vol.2: 5-7.

4. Hoffler GE. and Robert LJ. Apollo flight
crew cardiovascular evaluation. Biomedical result of
Apollo. 2001, section 3, chapter 4,:370-380.

S. Al-Shamma YMHM and Hainsworth R. the
cardiovascular responses to upright tliting and lower

J Fac Med Baghdad

78

" Vol 47. No. 1. 2005



Gender an- age differences in cardiovascular reflexes in response to upright tilting

Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

AL-Shamma AL-khawaja Al-Abidy

body negative pressure in man Journal of physiology
1985, 369, 188.

6. Gauer OH and Thron HL Postural changes in
circulation. Handbook of physiology, sect. 2,
Cireulation, Vol. 1l Washington, Am. Physiol. Soc.
1965,: 2409-2439.

7. Al-Shamma YMH, Al- Sultani MA and Al-
Janabi FS.

Cardiopulmonary reflex responses to treadmill
exercise Kufa med. Journal 2001, Vol. 4, No.1: 7-11.

8. Al-Shamma YMH Reflex Cardiopulmonary
responses at rest and during exercise in elderly
hypertensive subjects receiving Beta-adrecoceptor
biocking agent J. Fac. Med. Baghdad 1999, Vol. 41,
No. 2: 371-382.

9. Hainsorth R. and Al-Shamma YMH
cardiovascular responses to stimulation of carotid
baroreceptor in healthy subjects, clinical science
1988, 75: 159-165.

10. Bevegand BS, Castenfors J. and Lindbland
LE. Effect of carotid sinus stimulation on cardiac

output and peripheral. vascular, resistance -during.

changes in blood volume distribution in man Acta
physio. Scand. 1977, 101: 50-57.

11. Abboud FM, Eckberg DL, Johannsen UJ.
And Mark Al, carotid and Cardiopulmonary
baroreceptor control of splanchnic and forearm
vascular resistance during venous pooling in man J.
physiol. 1979, 286: 173-184.

12. Bjursted H., Rosenhamer G and Tyden G.
cardiovascular responses to changes in carotid sinus
tronsmaral pressure in man. Acta physiol. Scand.
1975, 95:497-505.

13. Al-Shamma YMH, Khudhair SA and
Mohammed A.K. Autonomic Neuropathy in diabetes
Mellitus.

Kufa med. Journal 2003, Vol. 6, No.1: 12-20.

14. Wahbha MMA, Morley CA, Al-Shamma
YMH and Hainsworth R. cardiovascular reflex
responses in paitents with unexplained syncope.
Clinical science 1989, 77: 547-553.

15. Al-Shamma YMH, Al-Khawaja SA and Al-
Abidy JMH Effect of upright tilting on cardiovascular
reflex using Echocardiographic method for estim~uang
Cardiac output. Kufa med. Journal 2002, Vvol. 5,
No.2: 85 96.

16. Mion D and AM. How accurate arz
sphygmomanometer. J. human hypertension {988,
12(4): 245-248.

1% Rushmer RF  effect of Posture in
cardiovascular dynamic Philadelphia Wa Saunders
1976: 217-220.

18. Takeshi H., Kiyoshiy, Hsuiim, Takashi A
and Tsutomu T Non-invasive assessment of
haemodynamic subsets in patients with a cute
myocardial infarction using digital color Doppler
velocity profile integrative and pulmonary venous
flow analysis. Am. J. cardio. 1999, 83: 1027-1032.

19. Nixon JV., Gordon RM., Peter DL, Jeve
HM. And Gunner CB. Effect of large variation in
pressure-load on left ventricular performance
characteristics in normal subject. Circulation 1982,
65: 698-703.

20. Dubios and Dubios. Surface area nomogram.
Acta Medica scand. 1973, Vol. 39: 550.
21. Jwasaka T, Nakamura, Difference between

women and men in left ventricular pump function
during predischarge exercise test after acute
myocardial in fraction. AMJ cardiol. 1994; 73: 11-15.
22. Bray, GA, obesity Harison's principle of
internal Medicine 14 edition, part 5, nutrition 1998.

23. Petersen ME, William TR, Girdon G,
chamberlamin WR, and Sutton R. The normal
response to prolonged passive head up tilt testing,
Cardiovascular medicine 2000, 84 (5): 509-514.

24. Matalon SV and Earhi LE cardiopulmonary
readjustment in passive tilt. JLAPP. physiolo. 1979,
47:503-507.

25. Al-Shamma YMH. Reflex Cardiovascular

- FESPONSESs: i ~Man ; studied. “using a- single breath

method for estimating cardiac output, Ph.D thesis
leeds university 1986 (UK) PP. 51-64: 90-94.

26. Steven PM Cardiovascular dynamic during
orthostasis and influence of  intravascular
instrumentation. Am. J. Cardiol. 1966, 17: 211-218.

27. Crubb BP. and Kosinski D. dysautonomic
and reflex syndrome. Cardio. Clin. 1997, 5(2): 257-
268.

28. Crubb BP. and Kimmels, !~
table testing a
neurocardiogenic
103(1): 133-140.
29. Sung RY, Dun 2 D, Yu GE, Yammc and Fok
TF cerebral blood flow duri~ vasovagal syncope
induce by active standing cr i up tilt . chives of

~d upright tilt
safe and easy way to assess
syncope. Postgrad. Med. 1998,

disease i children 2000, 82(,.  i-158.

30. Vijayalakshmi P, Veliuth S and Moha M.,
Eftect of head up tilt on Cardiovascular responses in
neeial young  volunteers.  indian - J. physiol.
Prar.naco. 2001, 44(4): 46747 -.

3. Hirsch AT, Levenson DJ, Regional vascular

responses to prolonged lower body negative pressui
in normal subject Am. J. physiol. 1989, 257: H2i9-
H225,

32. Sra JI, Murthy V. circulatdry and
Catecholamine changes during head-up tilting in
neurocardiogenic syncope Am.J. cardio. 1994, 73: 33-
37.

33. Hinghofer-szalkay = H., Sauseng-Fellegger
Gand Zmbo-Polzc. Plasma volume with' alternating
tilting effect of fluid ingestion. J. Appl. Physiol. 1995,
78: 1369-1373. i R ,
34. Massimo P., Fedrico L.; Stefano G. Power
spectral analysis of heart rate, arterial blood pressure
variability as marker of sympatho-vagal interaction in

J Fac Med Baghdad

79

Vol 47 . Ne. 1. 2005



Gender and age differences in cardiovascular_reflexes in response to upright tilting

Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

AL-Shamma_AL-khawaja Al-Abidy

man and conscious dog. Circul. Research, 1986, 95:
178-193.

35. Lawrence RP, Gregorg JD, Samnel Guist
and James TE. Left ventricular performance in
normal subjects a comparison of the responses to
exercise in the wupright and supine position.
Circulation 1980, 62 (3): 528-534.

36. Reid IM. High blood pressure,
Cardiovascular update insight into heart disease
printed in cardley. Health England 1984: 14-20.

37. Ganong W Methods of measurement of
cardiac nutput, Review of medical physiology 1997:
238-240.

38. Frey MA, Tomasell CM and Hoffler WG
Cardiovascular  responses to postural changes
difference with age for women and men. J. Clin.
Pharmaco. 1994, 34: 394.492.

39. Laszlo Z, Rossler A and Hinghofer HG,
Cardiovascular and hormonal changes with different
angles of head up tilt in men. Physiol. Res. 2001, 5:
71-82.

40. Hurst  JW,  Normal physiology  of
Cardiovascular system in Hurst JW (4™ed) New
York. London Mc Grow-Hill 1978: 77-93.

41. Dambrink JHA and Weilling W circulatory
response to Postural change in healthy male subjects
in relation to age. Clin. Sci 1987, 72: 335-341.

42. Banet M and Gayton AC, Effect of body
metabolism on cardiac output, Rolr of the central
nervous system. Am. J. physiol. 1971, 220:662.

43. Hossack F and Bruce RA, Maximal cardiac
function is sedentary normal men and women
composition of age related change>

J. Appl. Physiol. 1982, 53: 799-804.

44. Tarquin C, Richard BD, Mary JR Relation of
stroke volume and cardiac output to body
composition. Circulation 2001, 103,: 820-825.

45. Gotshall RW, Tsaip F, Frey MA, Gender
based difference in the Cardiovascular response to
standing. Aviate space environ. Med. 1991, 62: 855-
859.

46. John T., Shepherd. Circultaory response to
Beta Adrenergic blockade at rest and during exercise.
Am. J. cardio. 1985, 55:870-894.

47. Watanabe T, Kobayashi F. Assessment of
sympathetic nerve activity controlling blood pressure
in the elderly using head up tilt Environ Res. 1993,
62:251-255.

48. Spyer KM., Neural organization and control
of baroreceptor reflex. Reviews of physiology,
biochemistry and Pharmaeology 1981, 88: 23-125.

49. Sleight P, Gribbin B and pickering TG.
Baroreflex sensitivity in normal and hypertensive
man: the effect of Beta-adrenergic blockade on reflex
sensitivity. Postgard Med. J. 1971, 47: 79-83.

50. Al- Abidy Jassim MK., Al-Shamma Yesar
MH, Al-Khawaja Sameer AM. Relation of the cardiac

index to age and sexe. Kufa med. Journal 2003, Vol.
6, No.1: 69-73.

S1. Haykel M. Khassaf, The effect of the
valsalva- maneuver on transmitral flow indices, these
of MSc, Faculty of medicine, university of Baghdad
2004, page 25-29.

52. Gauer OH, nervous anatomy and physiology
of Cardiovascular control and orthostatic regulation,
Cardiology 1976, 61 (suppl. I): 2-6.

53. tein DS, Hanwitz D. and Keiser HR
Comparison of techniques for measuring baroreflex
sensitivity in man, circulation 1982, 66: 432-439.

54. Eckberg DL, Fletcher GF and Braunwald E.
Mechanism of prolongation of the R-R- interval with
electric stimulation of the carotid sinus nerve in man.
Circulation Res. 1972, 30: 131-138.

55. Ibrahim MM. Tarazi Rc., Duston HP. And
Bravo EL. Idiopathic orthostatic hypotension:
circulation  dynamic  in  chronic  autonomic
insufficiency,

Am. J. Cardiol. 1974, 34: 288-294.

56. Al-Shamma YMH, Khudhair SA and Al-
Mudhafer ZA., Spirometric measurement for patients
with abdominal surgery. Kufa med. Journal 2002,
Vol. 5, No.2: 60-65.

57. Al-Shamma YMH, Gorge P. and Hainsworth
R., Cardiovascular responses in human to combined
lower body negative pressure and Carotid sinus
distension, International Symposium on Cardiogenic
reflexes, University of Leeds (UK), 1985.

58. Al-Shamma YMH, Al — Sultani M.A., Al-
Janabi H.S. and Kammona T.H., Differences in
angina severity and diagnostic evaluation of possible
coronary artery disease after exercise treadmill test in
patients with anginal pain with normal resting ECG.,
Kufa med. Journal 2003, Vol. 6, No.1: 100-106.

J Fac Me. Baghdad

80

Vol. 47 . No. I . 2005

v S



