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Renal Responses to the Changes in Volume and Osmolar
Concentration of Extracellular Fluid
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Table 1. The changes in urine volume, osmolarity Table 1-1. A representative data out of the
and urinary sodium excretion following subjects of table 1.
the oral ingestion of 1, 000 ml of water. o B o

. e e a T ) T » N Cl
Volume Osmolarity NaCl Time Volume Osmolarity &
Time —————]- —— e —— | = ml ml |mOsm ‘'mOsm| mM mM
(min)] ml ml! [mOsm mOsm| mM mM : mOsm ;- mM $
/min]/L mOsm ninl /L mM Tmin /min{/L /min | /L /min
0 593 419 0
0 . 8 80 1.4 240 27 0.9
30 | 118 39| 315 37 1.2| 207 24 0.8 3 14 3 3 43
- 60 | 300 10.0 90 27 0.9 16 5 0.2
g0 | 229 7.6 103 24 0.8 50 11 "0.4 90 |36012.0 60 22 0.7 10 4 01
90 |277 9.2 114 32 11| 42 12 0.4 ) '
120 | 250 8.3 65 16 0.5 26 7 0.2
120 {206 6.9 172 36 1.2 71 15 0.5 150 5 15 6 3 01 2% 1 0.03
150 | 96 3.2| 296 28 09| 138 13 0.4 180 | 30 Lol 535 16 05| 200 6 02
180 | 57 1.9| 546 31 1.0| 258 15 0.5 ' )
Table 2. The changes in urine volume, osmo- Table 2-1. A representative data out of the
larity and urinary sodium excretion b f table 9.
following the oral ingestion of 1,000 subjects of table 2 -
ml of isotonic saline. Volume Osmolarity NaCl
T 1 NaCl Time
Volume Osmolarity a min)| ml ml |mOsm mQOsm| mM mM
Time ¢ /min|/L mosm/min /L mM /min
(min)| ml ml [mOsm mOsm| mM mM
/minl/L MOsm et L ™M i, 0 750 500
0 668 408 45 81 1.8(1,040 8 1.9 436 40 (1)2
45 |163 36| 420 69 1.5| 189 31 0.7 0 1110 2.4 9500 95 2.2 243 g’; e
9 |169 3.8| 420 71 1.6| 255 43 1.0 185 1130 2.9 743 97 2.2 R
135 | 63 1.4] 619 39 0.9| 409 26 0.6 180 150 3.3 | 600 % 20 | 464 70 1.
180 63 1.4 655 41 0.9 421 26 0.6
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Fig. Fig. 2. Relationship of urinary flow to total solute
and sodium chloride excretion following the

oral ingestion of 1,000 ml isotonic saline.

1. Relationship of urinary flow to total solute
and sodium chloride excretion following the
oral ingestion of 1,000 ml water.




Table 3. The changes in urine volume, osmol- Table 3-1. A representative data out of the
arity and urinary sodium excretion subjects of table 3.
following the oral ingestion of 600 ml
water as a priming dose thereafter

Vol Osmolarit NaCl
200 ml water every 30 minutes. ADH Time oume smolarity
was injected after the start of experi- (min)l ml ml |mOsm 0 mOsm| mM M mM
ment intramuscularly. /mini/L BV min (/0 M /min
. Volume Osmolarity NaCl 0 500 304
(Tl'm§ — o o - IVT M* 30 220 7.3 315 69 2.3| 192 42 1.4
min) ml ml |mOsm mOsm| m m
/minl/L mOsm/min /L mM /min 60 | 294 9.8 100 29 1.0 32 9 03
: 90 | 360 12.0 60 22 0.7 22 8 0.3
0 671 408 120 13301.0| 20 7 02| 24 8 0.3
30 121 4.0| 427 52 1.7 211 26 0.9 150 {110 3.7 | 100 11 0.4 30 3 0.1
60 .23¢ 7.8| 122 28 0.9 54 13 0.4 180 | 15 0.5 360 5 0.2 280 4 0.1

90 |30810.3| 8 26 0.9 36 11 0.4
120 [30910.3| 121 38 1.3 | 70 22 0.7
150 | 298 9.9| 220 66 2.2 | 138 41 1.4
180 | 128 4.3| 426 55 1.8 | 154 20 0.7

Table 4-1. A representative data out of the
subjects of table 4.

Volume Osmolarity NaCl

Table 4. The changesin urine volume, osmola- (Tim;: R 5 5
rity and urinary sodium excretion foll- min)] ml m , |mOsm o mOsm mM mM
owing the oral ingestion of 50 gm urea. /minl//L ™Y /0 | /L mM /min
. 1‘ Volume Osmolarity NaCl 0 920 392
(Tlm;:f 45 1200 4.5 573 115 2.6 204 41 1.0
min)l ml ml mOsm mOsm| mM mM
i Jmin/L mOsm Jmin | /L mM Jmin 90 | 170 3.8 569 97 2.2 180 31 0.7
| : 135 | 150 3.3 | 655 98 2.2 208 31 0.7
0 739 384 180 ;100 2.2 760 76 1.7 | 144 14 0.3
45 1203 4.5 543 110 2.4 240 49 1.1 R -
9 109 2.4 683 75 1.7 | 237 26 0.6 Z7l5 & AAlo) FAFE & APA A} 5EF 225
123 119 2.6 | 776 92 2.0 1 241 29 0.6 2 FelAE 47%, 0FAAE 67%, 1352 AE 82%,
1 9 2.0] 811 7 1.6 236 21 0.5 180%6] A= 80%}.
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Table 5.

The changes in urine volume and osmo-
larity following the 1,000ml beer by

mouth.
Volume Osmolarity
Time
(min)
ml mOsm mOsm
ml /min /L mOsm /min
0 535
30 65 2.2 327 21 0.7
60 290 9.7 113 33 1.1
90 415 13.8 225 94 3.1
120 337 11.2 247 83 2.8
150 35 1.2 289 10 0.3
180 30 1.0 653 20 0.7
Table 5-1. A representative data out of the
subjects of table 5.
Volume Osmolarity
Time
(min) ml mOsm mOsm
ml /min /L mQOsm /min
0 714
30 65 2.2 765 50 1.7

60 290 9.7 135 39 1.3

90 415 13.8 79 33 1.1
120 337 1.2 92 A 1.0
150 35 1.2 327 12 0.4
180 ° 30 1.0 920 28 0.9

AM3F FTAAAH L Table 3o g2 2F =HEAH
A& Table 3-1 @ Fig. 3o AU =] WIE
Ay APAAFE 30, 60, 90 € 1208 =7 7.3
ml/min, 9.8ml/min, 12.0ml/min ¥ 11.0 ml/min &
A 7ke] 7 73] wtel Friste] 90Ee] A RAE 2o
Zo ot APAAF 24715 £ A Z(3:00 P. M. )ol ADH
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Fig. 5. Relationship of urinary flow to total solute
excretion following the oral ingestion of
1,000 m1 beer.
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Fig. 6. Comparison of the urine flows between
water, saline, ADH, urea and beer groups.
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oo ®eol A sEolxA £A9 FLAEE
% 42g olmAele el vEe. F2E olnd
£2] 7]Ae] a4 & ADH ¥ulgs ASAA o] F
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1950 Wk E W 640 mlF Holn no WEE B
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ABSTRACT

Renal Responses to the Changes in
Volume and Osmolar Concentration
of Extracellular Fluid

Woo Gyeum Kim, M. D., Seung Woon Ahn, M. D. ,
Jong Heun lee, D.D.S., Ki Whan Kim, M.D.,
Yung E Earm, M.D., Myung Chul Kim, M.D.

Department of Physiology, College of Medicine,

Seoul National University

Sixty-six healthy medical students were divided
into 5 groups and induced the changes in volume
and/or osmolar concentration of extracellular fluid:
The first group (water group) ingested 1,000 ml
water; The second group (saline group) ingested
1,000 ml isotonic saline solution; The third group
(ADH group) ingested 600 ml water as a priming dose
and thereafter 200 ml water every 30 minutes, and
ADH(10 mU) was injected intramuscularly 2 hours
after the start of the experiment; The fourth group
(Curea group) ingested 50 grams of urea; The fifth
group (beer group) ingested 1,000 m! beer(4% ethyl
alcohol).

Urine was collected every 30 minutes. Urinary
volume, osmolarity and the excretion of sodium ions
were measured.

The results obtained are summerized as follows:
1. The water group showed that the urinary flow

begins to increase within 30 minutes and reached
its peak at 90 minutes after the start of the ex—
periment. The total volume excreted for 2 hours
was approximately 1,000 ml. Urinary osmolarity




and sodium jon concentration decreased almost
in proportion to the increase of urinary flow.
The saline group revealed that the diuresis was
moderate and greatly prolonged. The volume of
urine eliminated for 8 hours was less than 500
ml. Urinary osmolarity and especially sodium
ion concentration increased in parallel with the
increase of urinary flow.

The ADH group showed that the urinary flow
increased as the water group, but the decrement
of urinary flow rapidly developed within 30
minutes after ADH injection and the urinary
flow reached subnormal level 60 minutes after
the injection.

The urea group revealed that the changes in
urinary flow were in parallel with the changes
in solute, especially urea excretion. Maximal
urinary flow developed 45 minutes after the
start of the experiment and then decreased
gradually.

The beer group revealed that the pattern of the
urinary flow was similar to that of the water
group, but the volume of urine eliminated for
2 hours was more than that of the water group
(1,100 mD).
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