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Experimental Studies on the Diuretic Effect of Serum Derived after

Osmotic Stimulations in the Hypothalamus Upon Urine Volume
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¥ (1963) 9] stereotaxic cordinatesel 2]A g il i
el shEfust (&% Table 1 7 Fig. 1-1, Fig.
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Table 1. The sites of osmotic stimulation accord-
ing to Choi’s stereotaxic coordinates.

~ |Posteriorly Laterally \
In;ected‘ No. of | from APO ltrom mid- Depth from

sites plate skull surface

line in line in

: mm mm ln mm

) |

C P7‘ 7 2 14

G P9 o 6| es

3 ‘ 9 2 12
|

N | 9 2 14
} |

Q Pll‘ 1| 6 \ 8

5 ~ 913\ 13 \ 6 . 11
$3HE REERH

1. Medial preoptic area off &K U 0.9% NaCl
mAEE AT BRe MAEHA &Y KHRE XR
o| WE

D #EmEK LA 104 mEEsd &3 RREe] BEH

#m¢] medial preoptic area o 9lol formix &) FHT
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Fig. 1-1. The areas of P.7 of the rabbit brain
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Fig. 1-2. The areas of P, 9 of the rabbit brain
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Fig. 1-3. The areas of P. 11 of the rabbit brain
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Fig. ©. Effect of the serum of the rabbits derived
10 min after the injection of H,O (1) and
saline (2) into the C area of hypothalamus
upon urine volume in hydrated rabbits.
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Fig 1-4. The arcas of P.13 of the rabbit brain.
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. Effect of the serum of the rabbits derived
30 min. after the injection of H,O (3) and
saline (4) into the C area of hypothalamus
upon urine velume in hydrated rabbits.
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Table 2. Changes of urine volume in the hydrated rabbits followed by injection of serum derived 10 min

Time l
No. of | \ (min) | before treatment
Treatment
its T
repbits Urine N/ 15 10| 5 0| s ] 10 15 { 20 | 52 | 30 ] 3

(1) The serum derived 10 min. after the 5 Mean (3. 54‘3. 90:4. 224. 424 525 806. 34|6 887 388 468 76
osmotic stimulation with H,Q S.D. 0.24 0. 24;0. 17]0. 37 0. 480 52/0. 50l0 67‘0 98/0. 67‘0 88
(2) The serum derived 10 min, after s | Mean iz. 283. 464. 04 4038/4. 16!4. 184, 70;4 32l4. 20i4 003. 68
the osmotic stimulation with saline S.D. 0.490.760. 370. 240 35‘0 45!0 40'0 63(0. 660 490 36
(3) The serum derived 30 min. after 5 | mean 3 043. 703. 86/4. 524.784.824. 903. 34!5 74‘6 14)6. 20
the osmotic stimulation with H,0 S.D. 0. 58}0. 41!0. 33/0. 230 880 370 900 840 690.7110. 40
(4) The serum derived 30 min after | 5 Mean 3.5213. 92:4. 264. 424. 70’4. 66|5. 005. 34;5. 405. 40{5- 02
the osmotic stimulation with saline ) S.D. 'O. 460. 240. 430. 49 0. 51;0. 220. 661.140. 900.630. 70

Table 3. Changes of urine volume in the hydrated rabbits followed by injection of serum derived 10 min,

|\T1me i
mm) before treatment‘
Treatment No. pf
rabbits Urime ‘ ! : .
Vol(ml 15110 j015|10=15|20 25\30

(5) The serum derived 10 min. after the 5 Mean r3 163 H84 244.164. 92'4. 644, 505. 005 —
osmotic stimulation with H,0 ‘ S.D. ‘O 17 ID 140. 260 140 480. 170 751 011 090. 89
(6) The serum derived 10 min. after the 5 Mean 3. 283 643. 684 144 34|4 504 74‘4 995, 305 16
osmotic stimulation with saline S.D. ‘0 140 240 330. 22‘0 42'0 680 38,0 62(0. 730 66
(7) The serum derived 30 min. after the 5 Mean 3. 383, 904 084 644 805 265 48‘5 385. 30.5 40
osmotic stimulation with H,0 S.D. 0 450 420 490 51r0 470, 710 800 620 400 g5
(8) The serum derived 30 min. after the | 5 Mean 2 883. 664. 364. 784 784.725. 145. 105 164 84
osmotic stimulation with saline . S.D. 0 350 220 240 230 52\0 3900, 33‘0 8910 17‘0 8

Hit 3074 REL 5.4010.63ml2 <k FrhAE 107

MolZ FEH 1105790 4.963-0.59ml 2 FER RE .
THEE 25, 7
2. Lateral geniculate body2| dorsal parte| F& EG" [ R
of @K U NaCl B#S FAS FKmmmisol of 3| et e TR
¢ S
B OKpAFERRL Ritel B N <3
o
} A AR 105 mEEstel &3 BB mE .
15 5 £ 5 0L 35 45 ‘5 05 75 8:‘3 9§ 175 5 125 135 145

Ko METE lateral geniculate body 2] dorsal T n e L G m e s
parte] BT T & G (Fig. 12)6 %46 HE e A e
2= FEKE 0.05mlH EALT 105 Wil g

[F-RAR VI E v D]

Fig. 4. Effect of the serum of the : rabbits derived

g HwEmE 1.omlS 3ol o] 3m KAME 5 10 min. after the injection of H,0 (5) and
FOGY NB £4 #ikdn o FEo WES pae saline (6} into the G area of hypothalamus
A= Table 393 Fig. 495} 2o} upon urine volume in hydrated rabbits.

5, KGAME MFFEN %% RETLE 416+ WS 1579 4.5030.75ml 2 7 Erlslm ke
0.14mle) o] Eafal L7 Mi#-S 1.0ml sl elat 3053l 5.44+0.89mlel] ol on o]s] AejE A&
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& 30min. after the osmotic stimulation into the C area of hypothalamus,

after treatment

40

|45 | 50| 55| 6065|7075 80|85 95 | 100] 105, 110] 115] 120| 125 130] 135| 140] 145] 150 155

9. 00

0. 45; 0.41 0. 45\ 0. 54‘0. 40‘0. 350.92]1. 09i1. 05;1. 1411. 24'1. 100. 941 18!1. 210.730. 781‘0. 77

4. 624. 3614, 18
0. 520. 630. 32

|
:

852 8.36| 8 32‘8. 308, 38. 46‘8. 06. 108 10&7. 90\7. 866. 766. 436. 56‘6. 105. 665. 485, 4815. 445. 24
0. 660. 5000, 60

4.20
0. 66

6. 00
0.54

6-185.035. 665.545. 335,065, 184. 744 541 1
0. 81.0. 890. 680. 190. 530. 56 0. 550. 80 0. 730. 51

4.48 4.62

4. 42
0. 45! 0.30

3. 96\4. 48'4. 52
0.48

4,044, 18 4. 424, 36[4. 504. 5614. 30} 024, 064. 36 4. 043. 643. 663. 303. 36:3. 34
0.4100.410.30 1

! |
0.400. 280. 200. 260. 390. 550. 36/0. 660- 820. 49’0. 240. 140. 36}0. 2000. 200. 17

4. 52]4. 0413, 723. 963.603. 60
|

5.84 6. 16| 6.406. 48“6. 446.18
0.500. 290. 620.340.360.39

0.56' 0.5 0.240.350. 550. 84

4.88
0. 59

i
5.36' 5. 50:

‘ |
5. 665. 30&5. 465.305. 515. 535, 465. 305. 285. 085. 404. 96 4. 634. 4814, 624. 364, 023. 8813. 302 96\
0.94

|
0.510. 820. 730. 320. 32,0. 700. 53,0. 37,0. 320. 59,0. 590. 870. 37;0. 630. 37/0. 47)0. 46

0.77 0.52 0. 59|o. 50 |

& 30 min. after the osmotic stimulation in to the G area of hypothalamus

after treatment

3H

0| 45| 50|55 |60[65]70 75|80 85 |ﬂ[35_|ﬂ‘_1ﬁ»\ 110 115 120 128] 130] 135, 140] 145 150

5.28 5.34 5.26 5.525.665. 185. 345. 46 5. 565. 645. 18:5. 12{5. 52'4. 834, 924. 964, 68/4. 624. 884 88
0.78 0.84 1.20 0.770.630.350. 63‘0. 26}0. 810.85

4. 5014. 1

1. 063. 64
0. 48!0. 72

! : 0.640. 64

llo. 130. 57 0. 570. 560. 280. 67 0. 57)0. 51:0. 570.71

|

5.30 4.78
0.39 0.30

4.74) 4.805. 004.824.82,4. 621.644. 564. 70?4. 90'5. 204. 634. %24 644, 48.4. 824. 784. 403, 943. 56 3. 203. 36
1 H ! | ; |
0.39] 0.81)0. 960 470. 66(0. 730. 8110. 860. 67 0. 61,0. 640. 99. 66,0 3900, 66]0. 4900 630. 35,0. 400 220. 280. 20

5. 24
0.74

i i
5. 185. 164. 92,4, 844. 82/4. 284, 524 264, 334,26 4. 564.424. 142 043, 663. 60

0..500. 37 0. 44{0. 47)0. 50}0. 66/0. 290, 050. 190. 440. 530. 710. 63}0. 420.330. 24

3.60/3. 30
0.20/0. 31

5. 3205. 06/4. 80

5.32
0. 3710 28'0. 35

0.77)

5. 54
0. 67

4.70, 5.00; 5.06] 5. 285. 2614. 904. 80}4. 624. 524. 56;4. 56/4. 5414. 40'4. 10%4. 224,264, 324. 264. 104. 063. 833. 783. 703. 30
0.22] 0. 23| 0. 57‘ 0.86/0. 720. 70\0. 37‘0 ‘6200, 480. 660. 4500. 48[0. 22‘0. 340. 650, 380. 320. 5511. 100. 5200. 3200. 47'0. 360. 52
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Z koLt mEHEN ¥E KRETRE 4.34L

5 5 2% 45 55 B3 7§ S?‘ 95 05 1S .2‘5 !315 138 0 42 ml oﬂ o] = w_!’ D.” j_ i m_‘- 1 o o Ei u
L . & w a0 fo €0 70 B0 %3 0O 1¢ 20 30 @0 U ) = Ak # 1.omlg gaiEetaledut
Before . Lt 7l “meie FER 3BTl REFHFE 5 .3040.39ml f o] =]

oFgt FrHE 2 rh

Fig. 5. Effect of the serum of the rabbits derived
saline (8) into the G area of hypothalamus K2 GEfrel A HBHOE HEAE 0.05ml
upon urine volume in hydrated rabbits. W O AG T 3058 B6T mF Loml e L@er
= rhrt FFEs 10050 4.88+0.56 ml 2 =] ol vl o] KGR A SEP VA £& fFEsty 2 RE

2) 0.9% NaCl ¥ HA#H 105mEl Kt K 9 © % AF AT Table 373 Fig 57 Z-h

|
30 min after the injection of H.0 (7) and 3) MK AR 307 miEEHd kY RES &8
|
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Table 4. Changes of urine volume in the hydrated rabbits followed by injection of serum derum derived

| Time |
No. of (min) |before treatment

Treatment rabbits s - i_
Volmi | 1510 5] 0] 5]10]15]/20] 25 30 35
(9) The serum derived 10 min. after the 5 Mean  [2.623. 143. T2l4. ogl4. 2004, 74ls. 76:4.544.544. 84r5. 00
osmotic stimulation with H.0 S.D. |0.730. 530- 33(0. 3200 610. 6900. 66,0. 67,0. 65,0. 770. 87
10} The serumd erived 10 min. after | Mean 2523, 043. 62/4. 2204. 76 4. 7215. 24l5. 144, 84l4. 80'5. 40

( 5 [ o . ) g I
the osmotic stimulaiton with saline S.D. ‘0. 56|0. 23|0. 47‘0. 3210. SIJO. 53‘0. 75|0. 71‘0. 50|0. 32,0. 62
(11) The serum derived 30 min. after 5 | Mean 2. 94:3. 324.024. 20{4. 144, 141'4. 68l4. 90l4. 96/4. 8¢]1. 82
the osmotic stimulation with H,Q | S.D. ’0. 48‘0. 24‘0. 20‘0. 24:0. 62;0. 87‘0. 72.0. 57|0, 24‘0. 79(0. g9
_ bl | Bl M
(12) The serum derived 30 min. after 5 | Mean . 96{3. 2&{3. a4, 128 30:4. 564. 76}4. 44"4. 28l4. 50“4.64
the osmotic stimulation with saline, S.D. 0. 63"0. 51|0. 3610. 14;0. 2810. 700. 62‘0, 85“0. 7710. 48i0. 53

Table 5. Changes of urine volume in the hydrated rabbits followed by injection of serum derived 10 min.

Treatment

No. of
rabbits

Time
{min}| before treatment

Jrine\J15 [ 10] 5] o 511011520 25 | 30

Vol (ml)

(13) The serum derived 10 min. after the 5 | Mean {3. 783.783.94/4. 18/4. 38 06?5.60'6.18‘6.04}5-96
osmotic stimulation with H.0 s.D. 0. 170.37‘0.24J.4000.350. 750.810.360. 52)0. 58
(14) The serum derived 10 min. after the 5 | Mean '2.963‘70'3.904.34;4.66‘4.62 .2214.444.104.24
osmotic stimulation with saline S.D. . 33}0. 20‘0. 240. 17‘0.26!0.240.420.22’0.64‘0.49

_ (15) The serum derived 30 min. after the 5 | Mean {2.33!3.344.004.10{4. 724.744.744. 26;4.32'5. 14
osmotic stimulation with H.0 S.D.  |0.530.330. 300.46@.43]0. 660.91:0.87‘0445‘0.68
(16) The serum derived 30 min. after the 5 | Mean [3.243. 60!4.024.04'3.92“4. 08l4. 124.444.384.70
osmotlc stimulation with saline S.D. ‘O. 20;0.22‘0.500. 170'33;0'400'6240' 74‘0.26‘}0.39

5 3@ KSANE mERERN SE BE2EHE 4 64
0.5l ml ol o] Ewle]l kil miFS FREslddw} gk
155 REFEHMZ} 5.43+0.80ml & F7l&gdn =
#h Wik Fadld 904yl 4.28+0.66ml B FHiEst B
BTFHMEe v x3A Hol.

4) 0.9% NaCl & EAE
REo BE

FES BETHe GEre A4 BEBHo = 0.9%
NaCl ##®& 0.05ml Y {HAT 3058 Hmar 5
Eif g Ealel ol KOAMT HE 5% 0 £4&
sl o REY WEL AFgsl Table 393 Fig
523 ztcl.

F KoaME OFFE 5 RETHE 478+
0.52mldl| o] Bmlel LA miES #HrEsgdul B
1550 5.1440.33ml 2 g2 2 Fex ¥ ¥ Fo] ¢
pe g

305 miFEsl ki

3. Halbenulo-interpeduncular tract off K W
0.9% NaCl Z#%S TA3 REMBTHN o3t K4

HARRC REQ S

D K LA 10 mdste &y REs g

FRY HAETHY habenulo-interpeduncular tract
& JEnr(Fig 1—-9)o] &4 B@mez HEAE 0.05
mld AT 105 Bt miF Loml S Frzmet
Zre] 3 KA KE 5E % o &% st
Iz RES 95E BAWE Table 499} Fig 609}
2,

& 3m A AME MBI X% RETEE 408
F0.32mld] o) Exfel LT mKE 1. oml @ikslgie v}
FHER 155 REFHME7] 4.7610.69ml 2 o7 F
7t ol Ael-g X &3lvbrl @i 6550 5.98+1.0
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10 min & 30min. after the osmotic stimulation into the J area of hypothalamus,

after treatment
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Fig 6. Effect of the serum of the rabbits derived 10
min after the injection of H.O (9) and sal-
ine (10) into the J area of hypothalamus
upon urine volume in hydrated rabbits.
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Table §. Changes of urine volume in the hydrated rabbits followed by injection of serum derived 10 min.

time
(min)| before treatment
Treatment No. of
rabbits Urine\‘\ i ‘ ‘ - -
Vol 1510 5 10 15]20 2 |%
(17) The serum derived 10 min. after the 5 | Mean [3.123804. 08'4 705. 025 38[5 04[4 965. 185. 34
osmotic stimulation with H.O S.D. 0. 460 300 330 480 740 35‘0 370 500 490 52
(18) The serum derived 10min, after the 5 Mean w3 2Q3 82‘J 90|4 604 96 5. 305 383 335 545.60
osmotic Stimulation with saline S.D. 0 320 250 16|0 490 370. 18‘0 3’7|0 55{0 790.78
(19) The serum derived 30 min. after the 5 | Mean ”23 424 ‘724 164 80‘5 105. 225 385 625.10
osmotic stimulation with H,0 S.D. 10 500 260 170 260 650 510. 490 490 410 53
{20) The serum derived 3) min. after the 5 Mean 53 744. 144 304 304.604. 94‘5 205. 0415 205.24
osmotic stimulation with saline S.D. j0 340. 290 280 170. 22‘0 530 440 330 460.9¢

Table 7. Changes of urine volum in the hydrated rabbits followed by injection of serum derived 10 min.

. time | . |
(min). before treatment
Treatment i%‘bi(g o ‘
Urine i ‘ 1 i i i
Wrine wJ1s 100 5 0] 5 10]15] 20 25|20
(21) The serum derived 10 min. after the 5 Mean 3. 0‘73 783 80‘[4 3“4 22'4 52{4 30’4 36[4 34‘5 30
osmotic stimulation with H:0 S.D. 0. 410 390 300 330 280 650 751 161 llJO 72
(22) The serum derived 10 min. after the 5 Mean 3- 123 333 684 044 404 524 384 5&4 58:4 68
osmotic stimulation with saline S.D. 0 28/0. 280 280 2‘70 6{0 700 390 100 440 56
(23) The serum derived 30 min. after the ! 5 Mean 13 203 444 124. 544 584 804 444 54<5 005 00
osmotic stimulation with H;0 S.D. 0. 240 260.170. 200 330. 540 36‘1 161 100 73
(24) The serum derived 30 min. after the 5 Mean 2 443 283 ‘04 004. 124 665 16:5 165 105 04
osmotic stimulation with saline S.D. |0 410 650 050 170.570. 870 69‘0 35‘0 660 77
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Fig. 7. Effect of the serum of the rabbits derived Fig. 8 Effect of the serum of the rabbits derived

30 min after the injection of H,O0 (11) and 10 min after the injection of H.Q (13) and
saline (12) into the J area of hypothalamus saline (14) into the N area of hypothalamus
upon urine volume in hydrated rabbits. upon urine volume in hydrated rabbits.
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& 30min, after the osmotic stimulation into the Q area of hypothalamus

after treatment
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Fig. 9. Effect of the serum of the rabbits derived
30 min after the injection of H,O (15) and
saline (16} into the N area of hypothalamus
upon urine volume in hydrated rabbits.
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Fig. 10. Effect of the serum of the rabbits derived
10 min after the injection of H,O (17) and
saline (18) into the Q area of hypothala-
mus upon urine volume in hydrated rabbits.
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Fig. 11. Effect of the serum of the rabbits derived
30 min after the injection of H,O (19) and
saline (20) into the Q area of hypothala-
mus upon urine volume in hydrated rabbits
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Fig. 192, Effect of the serum of the rabbits derived
10 min after the injection of H.O (21) and

saline (22) into the { area of hypothala-
mus upon urine volume in hydrated rabbits.
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Fig. 13. Effect of the serum of the rabbits derived
Jomin after the injection of H.O (23) and
saline (24) into the { area of hypothalamus
upon urine volume in hydrated rabbits.
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Verney(1€47), Jewel(1¢53) % 2% Sundsten 3} Sa-
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loci eb= A& 2 o#]al ApAel vk
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MmEZEHS] W fFAste receptor 7} LEA,
M2 M{kol HKMEFI= receptor 7} carotid sinus &
aortic archel fFEd 2 4714 FAEE #bo}l Es
Eslod FfzhEMES =9ed ADH e st
B 98E e ol 2l %ol WIE= gl (Share,
1967; Johnson et al., 1969; Satto et al., 1969; Share
1969; Johqson. 1570; Menninger et al., 1972) B
Menninger (1972) %] fKebd mBAH] F7hstd A
DH Z#& oAMAAA KFHELEE FH7E 44,
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one olelsly FEEHREFAA Nad AMFTE JAL
v}z 5+ ). third factor ) Sz Smith(1957)4)
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92e gz gxut okxlx FHE FBEHALA bt

T EREARLE REHRY BEBEEHNRE i
B OREY REc §43 Frhsts @il disid B
HEBN HRCT oy $(1972)-Lc FEY RETHAK
o HiEKZ BEEFHS shd KRS miERA A3
9 FiR4HEe]l WHTE HEsx oF 4 FiR
hormon ol 2} fr&dsl o o #HEY £ HRE
Fed = tevtz wxEtdch = o] FIRMHESY £K
2 TGl lelel W A ghom o FiR
hormon | fEAIHM S A& il Azt 2 A5
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8 HEE Rt aleleb)

ABSTRACT

Experimental Studies on the Diuretic
Effect of Serum Derived after Osmotic
Stimulations in the Hypothalamus
Upon Urine Volume.

Tae Sub Shim, M.D.

Department of Pediatrics, College of Medicine
Seoul National University

(Director, Prof. Rie, Kook Choo, M.D.)

Many studies have been reported on the role of
the hypothalamus as the regulating center of the
water and electrolyte balance. Since 1962, Rie and
his associates studied on the effects of osmotic sti-
mulations upon urine volume in various areas of the
brain and demonstrated that the 3 areas in the cor-
tex, 6 areas in the thalamus and hypothalamus and
6 areas in the midbrain showed osmoreceptic func-
tion. In 1972 Rie also studied on the effect of the
serum of the rabbits derived 10 min and 30 min af-
ter injection of H,Q into the anterior hypothalamus
upon urine volume, and assumed that prompt and
marked increase of urine volume following the in-
jection of H,0 into the above area was not because
of inhibition of release of ADH or prompt depletion
of ADH in the circulation but another factor, possi-
bly due to diuretic hormone.

The object of this study is to investigate the diu-




retic effect of serum derived after osmotic stimula-
tions in the various areas of hypothalamus upon urine
volume of hydrated rabbits. Korean domestic white
male rabbits weighing 1.8kg were used for this
work, They were well hydrated oraly by giving 100
cc of 2% NaCl solution three times at one hour in-
terval to maintain positive water balance through each
study. The sites of osmotic stimulations were 6 areas
of hypothalamus in where osmoreceptic functions
were demonstrated in previous studies., 6 areas of
hypothalamus were as following:

1) lower part of fornix in medial preoptic (area C
in Fig. 1-1)

2) lower area of dorsal part of lateral geniculate
body. (area G in Fig. 1-2)

3) habenulo-interpeduncular tract (area J in Fig.
1-2)

4) a little outside of paraventricular nucleus (area
N in Fig. 1-2)

5) dorsal part of lateral geniculate body (area Q in
Fig. 1-3)

6} lower part of medial geniculate body {area { in
Fig. 1-4)

Into the above 6 areas of hypothalamus, osmotic
stimulations were applied with distilled water and
0.9% NaCl solution separately using sterotaxic app-
aratus. 10 min and 30 min later, 1.0 ml serum was
obtained respectively., When the urine volume of
another hydrated rabbits exceeded 4ml per 5 min,
each 1.0ml aove serum was given intravenously and
ohserved changes of urine volume per 5min for over
150 min.

The followings are observed:

1. Marked and prompt increase of urine volume
was noted in the hydrated rabbit by the [ injection
of 1.0ml serum derived 10 min after hypotonic osm-
otic stimulation into the C area of hypothalamus and
the other hand diuretic activity of the serum der-
ived 30 min after hypotonics timulation as above
was mild.

2. Also mild diuretic activity was noted in the
serum derived 10 min after hydotonic osmotic stim-
ulation in the N area and ; area of hypethalamus.

3. No diuretic activity was observed in the serum
derived 10 min and 30 min after hypotonic stimul-
ation into the G area, J area and Q area of hypoth
alamus.

4. Also there are no diuretic activity in the ser-
ums derived 10 min and 30 min after isotonic osm-

otic stimulation into the all Gareas of hypothalamus.

Judging from the results of these experiments,
the C, N and ¢ area of hypothalamus have the ab-
ility to produce some potent diuretic substance, pr-
obably diuretic hormone in the serum and itwas the
most prominent in the C area.
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