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Fig 1. Experimental protocol for measuremets of various parameters during the postural changes in anestheti-

zed dogs.
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Fig 2. Changes of systolic, mean and diastolic blood pressures during the postural changes in anesthetized
dogs. *p<0.05, **p<0.01, ***p<0.001 compared to the value of prone: # p<0.05, # # p<0.01 compared
to the value at 30 min of head-down tilt(—6°).
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Fig 3. Changes of arterial blood flows through common carotid and femoral artery during the postural changes
in anesthetized dogs. *p<0.05, **p<0.01 compared to the value of prone: #p<0.05, ¥ % p<0.01 compa-
red to the value at 30 min of head-down tilt(—6°).
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Fig 4. Changes of peripheral resistances(PR) of head and lower extremities during the postural changes
in anesthetized dogs. *p<0.05 compared to the value of prone: #p<0.05 # #p<0.01 # # # p<0.001
compared to the value at 30 min of head-down tilt(—6°).
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Fig 5. Changes of heart rate(HR) and respiratory rate(f) during the postural changes in anesthetized dogs.
*p<0.01 compared to the value of prone: #p<0.05 # #p<0.01 # # #p<0.001 compared to the

value at 30 min of head-down tilt(—6°).
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Fig 6. Changes of pH, Po;, Pco; and hematocrit(Hct) of arterial and venous blood during the postural changes

in anesthetized dogs.
at 30 min of head-down tilt(—6°).
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Fig 7. Changes of concentration of plasma catecholamines during the postural changes in anesthetized dogs.
#p<0.05 compared to the value at 30 min of head-down tilt(—6°).
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Table 1. Comparison of hemodynamic responses to head-down tilt(HDT) or orbital space flight in animal experiments.
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Note: HR

no variation.
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Fig 8. Comparison of percent changes of mean blood pressure(MBP), blood flow(BF) and peripheral vascular
resistance(PR) through the head in each position of the experimental group and prone control group
without tilt in the same time course. These values are calculated by the mean values those obtained
at every five minutes from 10 to 30 minutes of each position.
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experimental group and prone control group without tilt in the same time course. These values
are calculated by the mean values those obtained at every five minutes from 10 to 30 minutes of

each position.
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ol T@F Bofoiix AL Fvislel HAHA
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=Abstract=

Initial Changes of Hemodynamics and Plasma Catecholamine
Levels during —6° Head-Down Tilt

E Up Chae, MD; Jung Ae Hyun, MD; Jae Hoon Bae, MD

Department of Physiology, Keimyung University
School of Medicine, Taegu, Korea

Head-down tilt at —6° has been used as an experimental model to evaluate the effect on hemodynamics
by movement of blood toward the central portion of the body under the conditions of weightlessness. So
far there are a few disagreements between the findings reported by the different authors about early hemodyna-
mic effects of head-down tilt.

Therefore, this study was done for the purpose to determine the early changes of hemodynamics and
plasma catecholamine levels at head-down tilt from the prone position, which is more familiar than the supine
position in the dog. Ten mongrel dogs weighing 8-12kg were anesthetized with the intravenous infusion of
nembutal(30mg/kg), and the electromagnetic flow transducers were set up on the left common carotid and
the right femoral artery to measure blood flow. Arterial pressure was measured directly by the strain gauge
pressure transducer. Heart rate and respiratory rate, and pH, Po,, Pco, and hematocrit of arterial and venous
blood were also measured. The concentration of plasma epinephrine and norepinephrine was determined
by Peuler and Johnson’s radioenzymatic method.

The postural changes were performed from the supine to the prone position, from the prone to the
head-down position, and then to the prone position after head-down tilt and each posture was maintained
for 30 minutes. The results are summarized as follows:

When the posture was changed from the supine to the prone position, mean arterial pressure, heart rate,
respiratory rate, blood flow of common carotid artery and plasma epinephrine level were increased, and blood
flow of femoral artery was decreased.

Tilting to the head-down position from the prone position, arterial pressure was increased initially and
maintained thereafter, and heart rate was slightly decreased and then gradually increased. Blood flow of
common carotid artery was revealed a persistent increase, but that of femoral artery was not significantly
changed. The change of carotid peripheral artery resistance was not significant, and femoral peripheral artery
resistance was slightly increased, and respiratory rate was increased.

At 30 minutes of head-down tilt, plasma norepinephrine level was slightly decreased and epinephrine level
was increased.

In the early phase of the recovery prone position after head-down tilt, arterial pressure and heart rate
were significantly(p<0.01) increased comparing to the values at the end of the head-down tilt, and the higher
arterial pressure was shown persistently during the recovery prone position. The changes of blood flow of
common carotid artery and carotid peripheral artery resistance were not significant, but in the femoral artery,
blood flow was decreased and femoral peripheral artery resistance was increased. Respiratory rate was not
significantly changed.

At 30 minutes of the recovery prone position after head-down tilt, plasma norepinephrine level was increased
and plasma epinephrine level was significantly(p<0.05) increased comparing to the values at the end of head-
down tilt.

Through the periods of the serial postural changes, the changes of pH of arterial and venous blood were
not significant, and gradual increase of Po, and on the contrary gradual decrease of Pco, were revealed,
their hematocrit were increased since 30 minutes of head-down tilt.

In conclusion, when the posture is changed from the supine to the prone position, the heart rate is significantly
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increased and the other changes of cardiovascular systems are not significant.

At the early stage of head-down tilt, the heart rate is transiently decreased and it is suggestive that cardiopul-
monary baroreceptor is adequately operated according to the increased venous return from the lower body,
however the arterial pressure and the blood flow of common carotid artery are increased thereafter.

The significant rise of arterial pressure and heart rate in the recovery prone position after head-down
tilt may be a result of the pressor reflex by the cardiopulmonary baroreceptor according to the diminution
of a hydrostatic pressure produced by the head-down tilt, which is evidenced by an elevation of the plasma
catecholamine levels.

Key Words: Head-down tilt, Plasma catecholamines, Prone position, Arterial blood flow, Cardiopulmonary
baroreceptors.



