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Effects of Ethyl Alcohol on Urinary Constituents after Sweating

Kwan He Chung and Dong Hoon Shin

Department of Physiology, College of Medicine, Seoul National University, Seoul, Korea

The changes of urinary excretion after alcohol drinking on 6 normal subjects sweated in a hot cha-
mber were studied. The results are summarized as follows:

1. The urinary minute flow is increased rapidly to maximun about 60 minutes after intake of
alcohol, and this is supposed to be originated from the antidiuretic suppressive action on osmoreceptor
by ethyl alcohol.

2. Free water clearance and osmolarity of the urine showed the maximal and minimal values resp-
ectively at the same time when the urinary flow is maximal.

3. The concentrations of Na, K and Cl were roughly proportionate to the urinary csmolarity and
the minimal values after drinking were diluted to more than 10-fold than those before drinking, but
the minute amounts of these ions is decreased only slightly during the diuresis.

4, The concetrations of urez were decreased less than 10-fold, but the minute amounts were rather
increased slightly.

5. The diuresis could not excrete whole quantity of fluid intake in the period of 2 hours, and con-

siderable amount of water was still retained in the body.
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1. Sodium %X : Baird-Atomic
Model KY

: Baird-Atomic Flame photemeter,

Flame photometer,

2. Potassium X%
Model KY
. Chloride 3% : Buchler-cotlove chloridometer.
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4. Urea %X : Micro-diffusion method of Conway.
5. Osmolarity: Fiske Osmometer.
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Table 1. The amount of sweat
- " |Weight gain| Increase of |
Subject of clothes | vapor in ch- | Total(gm)
(gm) amber (gm)
1 118 61 179
2 92 62 154
3 174 63 237
4 129 103 232
5 90 97 187
6 288 101 389
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Table 2, The effects of high temperature and alcohol intake on the concentrations of urinary constituents

Temperature: 45°C for 40 minutes
Alcohol: 4%, 640 ml

Subject Su;f::e Age %e;ia(l)f Na K i Urea N NfIllgvl\lr.te 0:21':;[ Fé'lzear:v:;:r
No. o | YD | yrine | (mEa/D | (mEq/D) | (mEq/D | (mg/mb) | (ml/min) |(mOsm/1) (ml/min)
1 | 1.68 22 1 380 23 367 6.71 1.00 1,000 —2.50
2 400 20 357 6.85 0.90 964 ~2.13
3 408 32 362 7.16 0.53 1,060 —1.44
4 400 29 327 6. 88 0.87 930 —1.93
5 348 46 318 7.07 0.83 916 —1.83
6 360 34 316 9,03 0.60 1,020 —1.55
7 80 5.4 64 2.93 4.13 129 +2.27
8 18 2.0 19 1.09 7.03 83 +4.96
9 34 3.4 % L1z 4.0 246 +0.53
2 | L7 21 1 296 20 285 8.63 0.7 880 —1.25
2 166 14 150 5.78 1.67 520 —1.40
3 260 19 240 7.79 0.63 760 —1.07
4 230 24 234 7.51 0.9 740 —1.45
5 190 44 238 6.63 0.76 738 —1.05
6 230 39 266 11.10 0.37 860 —0.75
7 70 9.8 60 4.48 2.10 310 —0.23
8 12 2.6 14 1.73 6.10 78 +4.42
9 10 3.2 12 1.38 4.73 92 +3.20
3| 1.72 19 1 400 30 351 8.76 0.83 1,060 —2.23
2 456 27.6 303 7.40 0.97 900 —2.11
3 432 23.6 305 7.85 1.13 956 —2.68
4 416 14.4 286 6.90 1.33 920 —2.98
5 280 36.0 211 6.20 .11 702 —1.68
6 264 70.0 261 11.70 0.40 1,034 —1.06
7 114 9.2 85 6.16 2.17 430 —1.13
8 18 2.8 13 1.04 11.70 45 +9.85
9 24 3.2 18 144 6.87 9% +4.56
4 | 1.83 21 1 206 12 171 8. 02 0.80 692 —1.16
2 168 5 166 6.15 1.80 600 —2.01
3 160 16 146 5.35 2.27 492 —1.68
4 184 2 156 5. 48 1.70 560 —1.66
5 220 7 257 6.42 0.93 860 —1.89
6 272 7.5 168 7.00 1.57 630 —1.93
7 30 1.3 27 .75 7.67 142 +3.84
8 26 1.8 19 1.08 8.30 9 +5.48
9 9% 2 67 3.29 3.40 285 —0.08
5 | 1.73 21 1 176 12 191 4.12 1.70 580 —1.78
2 208 14 215 3.93 1.83 612 —2.12
3 240 15 238 4.43 1.53 668 —2.09
4 128 14 122 2.79 2.40 364 —0: 64
5 216 23 232 6.10 1.00 724 —1.59
6 200 16 172 5.46 1.63 540 —1.47
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7 26 2.4 26 114 | 10.10 120 +5.82
8 42 3.7 39 1.46 5.87 160 +2.55
9 130 12.2 133 4.85 1.53 510 —1.23
6| 178 21 1 82 5.2 82 2.09 3.90 250 +0.45
- 2 60 3.2 60 114 7.53 168 +3.06
3 120 7.4 128 1.99 4.17 360 -1.13
4 136 15 135 2.34 2.50 376 —0.82
5 184 18 188 3.78 1.77 540 —1.61
6 268 16 223 5.78 L.07 74 —1.74
7 27 3.2 33 1.38 8.03 150 +3.77
8 26 2.0 18 0.48 | 10.37 74 +7.66
9 144 9.6 110 3.41 1.77 430 —0.92

Table 3. The effects of high temperature and alcohol intake on the minute-output of urinary constituents
electrolytes in mEq/min. and urea N in mg/min.

Temperature: 45°C for 40 minutes
Alcohol: 4%, 640 ml

Shject 1 2 3
Muent
Urine seri al\ Na | K Cl |Urea| Na K Cl Urea Na K Cl Urea
No.
1 380 | 23 367 | 6.71 207 14 199 6. 04 332 24.9 297 8.70
2 360 | 18 321|6.17 279 23.5 252 9.72 432 26.7 294 6.82
3 216 ] 16.9! 192 |3.71 164 12 151 4.90 488 26.7 345 8.88
4 348 1 25.5| 285 |5.98 207 21.6 210 6.75 555 19.2 380 1.20
5 289 | 38.2 | 264 | 6.87 144 34.4 175 5.03 311 40.0 236 6.95
6 216 | 20.4 | 189 | 5.42 85 14.4 97 4.11 106 28 104 4.70
7 340 | 22.3| 263 |12.1 147 20.6 | 127 9.43 248 20 185 3.35
8 126 | 14.1 | 134 | 7.7 73 15.8 84 | 10.10 211 33.8 146 | 12.18
9 136 | 13.6 | 134 | 4.07 47 15.1 56 6.53 165 22 126 9.90
Subject 4 5 6
Constituent
m Na| K | Cl |Urea| Na| K | Cl |Urea| Na | K | Cl | Urea
No.

313! 3.4 265| 9.32 33533.6| 293|6.60| 340 | 37.5| 333 |5.85 | Hot chamber
..................................................................................................... 6 70 (subj. : 4-6)
Hot chamber

(subj. : 1-3)

216 | 4.6 154 8.97| 246 | 21.7 | 228 |8.56| 270 |20.8| 187 |8.14
326 | 6.8 226 |11.15 199 | 18.7 | 204 | 7.43 | 255 | 17.0 | 195 6.04
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Table 4. Excess excretion of urine during 2 hours
after drinking a bottle of beer, 640 ml

Subjte | 1| 2| 3| 4 5{6
Increase in
urine output | 360 | 300 | 510 | 480 | 420 420
(ml)
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