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ADH and Cardiovascular Responses to Passive Standing in Flushed and
Non-flushed Man Following Acute Administration of Ethanol

Yoon Nyun Kim, MD

Depariment of Internal Medicine, Keimyung University
School of Medicine, Taegu, Korea

Won Jung Lee, PhD; Young Eun Choo, MD

Department of Physiology, Kyungpook National University
School of Medicine, Taegu, Korea

Antidiuretic hormone (ADH) and cardiovascular responses to passive standing (PS) were
compared in 6 flushed (F) and 7 non-flushed (NF) young men before and after ethanol ingestion.
After 30 min-resting in supine position, the subject was standing for 10 min with his feet 6
inches apart and 9 inches {rom a wall with his upper back leaning slightly against the wall for
support. Then, he returned to the supine position after 30 min and imbibed 3ml of 25% ethanol/L
total body water. Following 60 min in supine position, another PS test (EOH-PS) was performed.

Blood ethanol concentration reached a peak of 50mg/dl after 30min. Ethanol produced a marked
increase in heart rate only in F group and no significant change in systolic and diastolic
pressures in either group. Plasma ADH concentration was decreased at 60 min after ethanol only
in NF group (2.65+0.26—1.94+0.37pg/ml. p<0.05).

Plasma ADH concentration was not altered by PS, but increased after EOH-PS (F :2,924-0.29
—4.40+0.91, NF :1.94+0.37—4.71%1. 14pg/ml. p<0.05). Hematocrit was not changed significantly
by PS but was increased by BOH-PS (FF : 43.4+1.2-46,2+1.2, NF : 44.6:+1.2—47.2+1.2. p<0.01).
Percent fall in plasma volume was 10.8+1.4% in F and 9.63+1.9% in NF group after EOH-PS.
Decrease in systolic pressure was 10mmHg in NF and 5mmHg in F group by PS, but was 13mmHg
both in F and NF groups by EOH-PS. Diastolic pressure was not changed significantly by PS or
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FOH-ES, rcereased heart rate by PS was much greater afier ethanol in hoth groups.

Sixo osubiects felt dizziness during PS and the experiment was terminated. Plasma ADH
ceneentration was markedly increased (3. 03:£0.66--17. 5914, 29pg/ml) and heart rate was decreased
within 5 rain o1 dizziness.

Above result suggests that PS after ethanol ingestion affected ADH and cardiovascular system
much more thun PS before ethanol. However. the responses to the change in posture was not

ditferent Letween the [' and NF groups.
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Table 1. Physical characteristics of the subjects
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Age Height Weight Total body No. of
(yr) (em) (kg) water (L) subjects

Non-flushed 20.640.20 169.6+1. 4 61.9+2.3 39.5+0.8 7

Flushed 20.5:+0.20 172.6+1.5 62,9+1.0 40.2+0.6 6

Means and standard errors.
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Table 2. Changes in blood ethanol concentration (BEOH) and cheek temperature (Tcheek) in
flushed (F) and non-flushed (NF) subjects after ethanol ingestion

- (min)
pre 15 3¢ GO 100
BEOH, mg/d}
NF 34.5 40.7 34.5 28.8
6.9 5.5 2.5 3.1
F 41.8 51.0 46.2 26.9
7.9 5.5 4.5 2.2
Tcheek, °C
' NF 35.8 35.97 35.8 35.83 35.69
0.32 0.21 0.16 0.18 0.21
F 35. 87 36.27+* 36.18* 35.98 35.95
0.27 0.24 0.16 0.14 0.20

Means and standard errors.

*p<0.05, *'p<0.01, significantly different from before ethanol.

Table 3. Effects of ethanol ingestion on systolic pressure (SP), diastolic pressure (DP) and
heart rate (HR) in flushed (F) and non-flushed (NF) subjects

(min)
pre 10 20 39 45 60 100
SP, mmHg
NF 115.3 119.9 115.9 118.6 114.7 113.9 117.0
5.2 7.7 8.2 6.6 6.1 6.9 7.7
I 112.2 116.8 110.5 112.2 113.5 115.2 111.3
4.7 7.5 4.9 4.8 4.0 5.4 5.0
DP, mmHg
NF 68.6 81.0%* 71.7 70.9 70.4 71.1 74.3
G.7 5.9 7.3 6.4 5.8 6.7 6.9
F 66. 8 71.7 67.3 65.5 63.2 64.8 66.2
6.0 5.2 4.2 4.8 5.3 5.3 6.2
HR,
NF 74.0 74.0 72.9 72.7 73.9 71.3 72.1
1.5 2.1 2.7 3.1 2.3 2.4 2.0
F 66.7 80. 8* 84, 8+ 83, 8** 83,3+ 82.7+* 80.0*
2.5 5.2 4.8 5.0 4.3 3.9 3.0

Means and standard errors.

*p<0.05, **tp<0.01, signnificantly different from before ethanol.
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Table 4. Effects of 10 min standing on systolic pressure (SP),
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diastolic pressure (DP) and

heart rate (HR) before (control) and after ethanol (EOH) ingestion in flushed (F)
and non-flushed (NF) subject

(min)
Standing Post-standing
pre 5 10 10 20 30
SP, mmHg
NF Control 125.7 119.9*+* 115.6* 116. 3** 117, 3*+* 115. 3*
4.1 4.2 5.9 6.3 4.5 5.2
EOH 113.9 105.0 100. 3* 117.7 117.0 113.9
6.9 5.2 5.0 7.8 7.7 7.1
F Control 121.8 118.3 116.3 119.5 113. 2% 112.2~
2.0 5.0 4.5 4.0 4.8 4.7
EOH 115.2 106. 5** 102. 5+* 113.0 111.3 114. 0
5.4 5.5 5.3 5.1 5 5.4
DP, mmHg
NF Control 75.7 8.1 81.4 78.4 70.9 68.6
2.3 50 4.6 5.6 7.3 6.7
EOH 71.1 73.1 72.6 79.3 74.3 71.4
6.7 5.3 50 8.0 6.9 7.4
F  Control 70.8 74.5 73.5 70.5 66.8 66. 8
4.0 5.4 4.4 5.3 57 6.0
EOH 64.8 69.7 68.0 65.3 66. 2 G69. 2
5.3 5.2 3.6 6.1 6.2 6.6
HR
NF Contro 180.9 86.0 85.6 73.1%+* 75. 9* 74,07
3.1 4.5 3.5 3.5 2.6 1.5
EOH 71.3 94.6%¢ 93.6%* 71.4 72.1 73.6
2.4 4.3 4.5 2.9 2.0 3.1
I Control 70.3 75.2 76.7 66.7 69.0 66. 7+
2.1 4.3 5.4 3.3 3.2 2.5
EOH 82.7 101. 8+* 98.0%* 79.8 80.0 79.0
3.9 9.2 9.2 4.6 3.0 4,5

Mean and standard error.
*p0.05, *p<0.01, significantly different from pre-standing.
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Table 5. Effects of 10 min standing on plasma antidiuretic hormone (ADH), and % decrease
in plasma volume before and after ethanol ingestion in flushed and non-flushed

subjects
(min)
EOH
pre stand pre 30 60 stand 100
ADH, pg/ml
NF 2.78 3.04 2.61 2.37 1.94* 4.71* 2.68
0.4 0.37 0. 31 0.24 0. 37 1.14 0.05
F 2.8 3.19 2.84 2.90 2.92 4. 4% 2. 89
0.35 .45 0. 38 0.32 0. 29 0.91 0.42
HCT, %
NF 47.5 47.44 44, 49 44.37 44, 67 47. 19%* 45.3
1.44 1.25 1.4 1.29 1.25 1.23 1.34
F 44.7 45.6 43.3 43.2 43.4 46. 2%+ 43.4
0.99 1.15 1.21 0.9 1.23 1.24 1.09
% PV
NF —0.3 —-13.1 —13.6 9.6 2.4
1.3 1.9 2.2 1.1 2.0
F 3.6 —5.9 —-6.1 10. 8 0.1
1.2 1.2 1.8 1.4 2.1

Means and standard errors.

*p<0.05, **p<0.01, significantly different from pre-standing.
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Table 6. Blood pressure, plasma ADH level,

hematocrit

and % fall in plasma volume (PV)

in 6 subjects who felt dizziness during passive standing before and after ethanol

ingestion
Qtand ] OH stand
Pre D1z71ness Pre Dl/zu]eb
SP, mmHg 128.7 +6.4 122.7 £7.8 116.0 +12.08 1()9 3 =2.16
P, mmHg 73.3 +£9.4 71.0 +£4.6 76.0 + 9.8 72.0 £3.7
HR, beat/min 65.0 +7.6 54.7 +6.6 81.3 4+ 4.4 70.0 +5.8
Piow, pg/m/ 3.67+£1.3 19. 01 £9. 06 2.394 0.24 16.17+2.8
Het, % 42.9 +0.9 44.0 £0.64 42.0 = 0.7 44.5 +1.0
%PV — 4.5 +1.3 — 9.6 =2.1
Values are Mean<-SE.
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