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Changes of Plasma Catecholamines and Minute Blood Flow in Large
Vessels during Orthostasis and Antiorthostasis

Seok Keun Yoon. MD; Won Kyun Park, MD:
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Department of Physiology, Ketmyung University
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Many investigators have studied the ceffect of gravity or cardiovascular homeostasis during
orthostasis and antiorthostasis by cenventionai approache: such as measurements of the heart
rate. arterial blood pressure, central venous pressure, cardiae function parameters including
strehe vomume of the heart, vascular blood [low, peripheral vascular resistance and respiratory
rute. Furthermore recently it has heen interested to evaluate the hormonal changes in catechnla-
mines. renin-ungiotensin-aldosterone and antidiuretic hormone as the indicator of the regulatory
mechaniems of  both cardiovascular and renal {unction to postural changes. Catecholamines
{norepinephrine and epinephrine) are transmitters of the sympathetic nerve ending and the
plasmin concentration of catecholamines represents the tolal activity of the syvmpathetic nerves in
the body,

TLi~ study was performed to measure the concentration of plasma catecholamines and the
pararceters of cardiovascular function in an upright and a head-down position. The aim of this
study was to evaluate the effect of catecholamines in conjunction with various cardiovascular
responses in the passive tilt, Lleven anesthetized dogs of 8—12kg werc cxamined by passive
tilting from the supine position to 77° upright (orthostasis), and f{rom supine position to —90°
head-down (antiorthostasis), for 10 minutes on each tilt. The concentration of plasma catechola-
mines was measured by a modified radioenzymatic method of Peuler and Johnson at every nine
to ten minute period when orthostasis and antiorthostasis were accomplished after each tilt.
Minute blood flow of the common carotid artery, external jugular vein, femoral artery and
femoral vein was continuously measured with an Electromagnetic flowmeter. Arterial blood
pressure, heart rate and respiratory rate were also measured. The measurements obtained from
ihe upright and head-down tilt were compared with those from the supine position. The results

obtained are as follows:
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In orthostasis, the concentration of plasma norepinephrine and epinephrine was increased from

140+11.5 and 131+12.7 pg/ml in the supine position

to 150412.6 and 120+10.3 pg/ml

respectively, however the changes were statistically insignificant. The blood flow of the artery
through both head and lower leg was significantly (p<{0.01) decreased. Systolic and diastolic blood
pressure were significantly (p<0.05) decreased and pulse pressure was also decreased. The heart
rate was markedly (p<0.05) increased. The respiratory rate was not changed except for the

initial small decrease.

In antiorthostasis, the plasma norepinephrine was significantly (p<0.05) increased to 167£15,2

pg/ml and the epinephrine was slightly increased in comparison with the supine position. The

blood flow through head,

arterial blood pressure and pulse pressure were not significantly

changed, but the blood flow through the lower leg was significantly (p<0.05) decreased. The

heart rate was increased and the respiratory rate showed an initial small increase.

In conclusion, it seems that the adaptation of dogs to short term orthostasis after an abrupt

passive tilt is maintained through cardiovascular homeostatic mechanism such as baroreceptor and

cardiopulmonary receptor reflexes.
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Table 3. Changes of arterial blood pressure (B.P.), heart rate and respiratory rate during

postural changes in dogs
n=11
Head-down position
0 1 2 3 4 5 6 7 8 9 10 min.
- : ; - 1267+ 140 141 140 141 142 141 144 142 143 145
Systolic Mean®SE 4™ 55 631 66 70 7.5 7.6 76 7.5 7.0 6.1
. L s 100* 113 116 115 116 117 117 119 117 117 120
B.P. Diastolic Mean+SE 3°% 47 49 54 58 59 60 58 61 59 47
\ - 109* 122 124 123 124 125 125 128 124 126 128
Mean  MeantSE 575 474 53 58 6.0 64 65 658 63 62 5.2
- - 181 191  187¢ 190* 182 183 183 185 185 191 192
Heart rate  Mean®SE 7'5 59 g6 81 6.6 67 7.1 63 69 96 7.1
: ) A 22,3 923.2 19.9 183 181 184 186 18.6 19.2 20.0
Respiratory rate Mean+SE 550 ™6 9b5 2706 2,08 2.32 2.20 2,04 2.30 2.43
1507
£ 1401
- 1304
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a 1204
5 1101
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g 1004
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-~ 90
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5 80
| st
< 70-1
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i b I 'l 11 L4 i [ 1.1 | S W T | 1t 1.1 1 15 ¥+t ¥ t Y r 3
Control 0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10mn.
SUPINE UPRIGHT SUPINE HEAD-DOWN
Fig.1. Changes of the systolic blood pressure (SBP), diastolic blood pressure '(DBP)
and mean blood pressure (MBP) in the axillary artery of dogs during the
postural changes. Significance in changes of the blood pressure in the postural
changes: *p<(0.05, **<0.01, #4p<0. 001,
AW A Wz 2sdelel wlshe] ebzk gastel . w81 A§lwEA % epinephrine 3 norepinep-
A Zsjelael 3 geld mulAeld 4msldl  hrine MF 181£12.7pg/ml ¥ 150+12.6pg/ml &
wlshe] k7t Zvbebdd o) vlwl ® mule] Ag)wst Ebsheglont f @ Wsbe ohgivh vk
XA foa Wil slglend, St 219 A8 A% 77 1164+12.7pg/ml 3 137£7.3
Fro] Al 72} zpel7b Al i rh. pg/mlz Ao Wz £z FHEHAg e, =
S=xa] A ¢lWst4A @% catecholamine o] 3} 8] 4] ¢} = th<| ¥ 3 epinephrine -& 12749, 9pg/ml
=% 7Y 2w Sl gkl wle AT 7} efzl Zsbelel a, ¥ norepinephrine 5=
317 epinephrine ¥ norepinephrine & 5%k = 167+15.2pg/ml 2 A 3 8o} ulske] F-29f

120:+10. 3pg/ml =

140+11.5pg/ml & o,

sl (p < 0. 05) 5 gk wgd b



19

A S VL T

Lat Q9T GOI  S¥ F6  zOl 6K o eet v

B LR S N U ssru oy P
W88 D8 w8 el W a8 bl gsFumN T=u v

‘upa 01 6 8 L 9 G ¥

uonyisod ourdng

(ponuijuod) sdop ul sadueyd jrinysod Suninp Jo] Jomo] pue pesy Jo UlRA pue AIdjte y3noiy) mofj poo[q jo sadueyd juadidd ‘G dqe],

100 0> Quxxe ‘100> 44y ‘600> d, :s08uryd [einjsod ay) ul MoO[] Poo[q 91 JO Sa3UBYD Ul IDUBDINIUBIG
*AJaA109dsal UPA [RIOWS) pur Alojle [elowia] ‘uleA Jem3nl [euls)xe ‘Alajple prjoied ueawl ‘A pue 'y “A['H °V "D Jo suonelnaiqqy

$AZ T AL A 454 A9 dskt 4% Catecholamine 3= 2 A3d Al =lA = 9%

gs1 9% 58 PV ler okl 6ol ASTUBH  p=U “A°d
0 S AL SR TN £ O L SO 9= Y
S S PN SO - £ ASFULW T1=U VD
U o1 6 8 L 9 S 12 3 4 1 0 Pnuo)

uonisod jydradp

(ponunuod) s3op ur saSueyd [rinjsod Burinp 83 Iamo[ pur pray jo ureA pur AIdjre YSnolyy mofj poofq jo selueys jusdiad °y o[qe],



'g00>d, sumop-peay Jo 1ySudn pue surdns usemjiag ssuiwe[oyodles ewseld Yl Jo uvonvIIUIUEY 2yl uf safueyd jo ddueoiyiudg

agl €L 97l 11 6°6 Lel
1291 et 0stT vl L3l 91t
400G 7! 0§t €61 601 83
Sle el 397 Vel V6 2
us1 €31 AR 844 a8 0L
€85 191 ¢9t et 128 evl
vET 611 Vel 86 S11 101
v6 vo1 18 44 8yl LL1
661 121 28T 811 il 191
066 (44} 136 S0¢ 8¢T 16
8¢l 1ot 661 9l 86 Sl
ast Vol 6el Vo1 11 U4
UMOp-praj| aurdng 1dudpy aurdng UuMOp-peaH aurdng
(puy/Adysurydautda
9771 0°1¢ 1A 6°99 L8l 6°cg V'l 9°91 $°8g 8°6¢
11 651 611 Sot1 eal Lot L8l 121 4 138
b9l gL Gl 1761 '8 20T 1°¢I §°¢l g 11 (4
+.8) 1199 w406 < xb¥ Py 4 + 28 «++0F 499 oame; 4 +489G
89 Z'cL L1799 0L c'cL 6°¥S ras v o8 9°L8 v oy
€L 9L L9 c8 L8 Gl 89 €L 29 L
G'SlL § 8l 0°LY G381 1°¢1 L1 9'¢l L6 I°6 1°01
46 96 €6 €6 96 §6 16 +18 *4 Ll +8L
i or 6 8 L 9 g v € 4 I

Lal
1€1
801
18
69
vel
ST
0s1
80¢
65T
Vel

1ysrdn

(qu/dd)surrydourdyy

£ 01

0gl
011
14

62

101
£ct
691
¥91
9e1
801
Vel

aurdng

qsF
U

-

[<o TR N To BT & - « B

- 3

Jagquin N

sSop ul safuvyy feanisod 1931w SaInUIW (] ¢ sIURLR[OYIaled vwseld Jo UolIBIjuddUO) L 2[qe],

s8op ut sesueyd [einisod

uonisod umop-pesyy

6°L8

8 as weapy
R
o) HST umay
£°L1

++08

LI gsruvey

001

0

vn;.?m
9=u V4
dsrussly g=u "A['T
SV

Suninp Be| JoMo[ puk pesy Jo ulas pur SI9)Ik YINoyl Mo POOly Jo saSUBYD JUIDID Y Ofqu ]

Ao0[) poolg



AR A - eyl e A S sk 9 Catecholamine eyl A g el v AL W9 21

210 H
2004
190+
180 -
170
160 1

Heart rate/min.

201
15 -
104

rate/min,

llllllilJlllllllllllll]lll'lllllll

conaroLo2458100246310024681b-min~
SUPINE UPRIGHT SUPINE Heap-DowN

Resp.

Fig.2. Changes of the heart rate and the respiratory rate during the postural changes
in dogs. Significance of changes in the postural change: *p<0.05, **p<0.01,
*++p 0,001,

100+

o
°

Carotid artery

T

1004

504

Femoral artery

| S W SN WS W U U S S UNNUURUIEY SIS S N S SIS S S S !

E ot T nin,
SUPINE UPRIGHT SuriIng HzAD-DOWN

F U WU TN TR TR WS S S Y |

Fig.3. Percent changes of the blood flow through the artery of head and lower leg
during the postural changes in dogs. Significance in changes of the arterial
blood flow in the postural change: *p<0.05, **p<0.01, ***p<0.001.
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Fig.4. Percent changes of the blood flow through the vein of head and lower leg
during the postural changes in dogs. Significance in changes of the venous
blood flow in the postural change: *p<0.05, **p<0.01, ***p<0.001.
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Tig.5. Concentration of the plasma catechola-
mines at 10 minutes after the postural
changes. Significance of changes in the
concentration of the plasma catechola-
mines between supine and upright or
head-down position: *p <0.05.
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