KBEEEGHE : 108 F19

55

Furosemide 5] 3 Aldosterone 2-u] §2] &%

AFAAG A4 B2 G T

%
fol

(=}
d-w

=Abstract=

o F @

Ho

Changes of Aldosterone Secretion Rate Following Furosemide
Administration in Normotensive Subjects with High Sodium Intake

Ho Kyung Sung, M.D., Yong Wun Ryu, B.S. and Joo Hwan Koh, B.S.

Korea Atomic Energy Research Institute, Nuclear Physiology Laboratory

Marked augmentation of urinary aldosterone excretion following furosemide administration

was observed in previous experiment.

In this study, author measured the changes of aldosterone secretion after furosemide admin-

istration in normotensive young volunteers with high sodium intake.

After intravenous injection of 1.2-3H-aldosterone, urine samples‘ were collected in course of

time until 24 hours after the injection.

Furosemide administration was done at 30 minutes prior to aldosterone injection. Specific

activities of *H-aldosterone during and after diuresis were measured and aldosterone secretion

rates were calculated dividing the doses by specific activities.

Results were as followed

1. Furosemide resulted in a marked increase in urinary aldosterone excretion.

2. Furosemide lead to an increase in both sodium and potassium excretion.

3. Aldosterone secretion rate was also increased during furosemide diuresis, but the rate

was smaller than that of urinary excretion.

4. Continuous modest increase in aldosterone secretion rate was shown after diuresis and

total excess amount of aldosterone secretion-for 24 hrs was equivalent to the amount of aldo-

sterone excretion produced by diruesis.

5. Abrupt marked loss of circulating aldosterone produced by diuresis was supplemented by

long lasting increase in secretion for over twenty four hours.
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Table 1. Effect of Furosemide Administration
on Plasma Concentration Urinary Ex-
cretion and Secretion Rate of Aldost-
erone in Subjects with High Sodium

Intake
Plasma Urinary Secretion
Conc. Excr. Rate.
(pg/ml) (pg/24br)  (pg/24hr)
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%34¢ o]-431¥ Chromatography & A =sh W
Y& o] §35t nFHEA aldosterone & wAlF& 23
gt 243 nF aldosterone FE$F ¥A] aldos-
terone §Fab50 2 H8) w|wkAEg AlAstw g 4
off =g} aldosterone 2u]§(ASR)E A Ast4 el
Dose(uCi)

S.A.(uCi/ngd

DA 4 Na g K, 23 24 8 =% Na
8 K 5XE+ JARELL-ASH A1A4] 8] 4 AF371 & ¢
£ Al Ss14 .

4) 1.2-3H-aldosterone - activity &3 .&
Chicago #}4} ¢} Liquid Scintillation Counter -& A}-&
a4t

ASR=

Nuclear

48y

A4 FFH AL o] BolAl furosemide & F-oi 3o
3 o129 ¥ % aldosterone 3%, 47+%% aldoster-
onevi A QL 4z ool wigk FHE Al
el glel. EdlA 2 wkelge]l FAE 5
aldosterone ¥ %= 52.9-+11.6 pg/ml 0] 9l 3L furosem
ide 3% 244158 FEE vt 571 BFS 24
61.4+12.8pg/ml & Vebi ol »%F olAdz-g
A A Aol 23.2-48.30pg/24 hr o] §l 3 furosemide %o
Foll & 55.1+18.40 pg/24hr 24 2001 A48 FI-E
Bojgleh, 2 Bulg-& ¥ AA4Ae] 149,971
76 pg/24 hr o} gltl Aol furosemide £ 2 175 447
4.80 pg/24hr 24 &gl Frletan & & g9A
a Z7MA G 3 o Bug oy Aol mnel A
9w &7 AF 2959} o]#] ¥ furosemided]
g Qs AfYE PANARARAIE FRDeF
aldosterone ¥4 2+ furosemide ¢ F 24] 74(¢] & A
) F 2T oF 1097 AN E v 2
3.9 ug/2hr, furosemide 2| 39.9 ug/2hro]gich. oluf
aldosterone $41 &-& W 23] 3.1ug/2hr |92 furo-



~—H.K. Sung, et al.: Changes of Aldosterone Secretion Rate Following Furosemide Administration 57

in Normotensive Subjects with High Sodium Intake—

[JRate/24 hr T2 First 2w

cpm
EZA° to 6hr 13 to 24 hr 50, 000
g §200- 40,000 1 :’C‘;"‘i‘l“‘d’:
—ggﬁloo- 40,000 7
SR
20, 000
10,000
601
50 E . Time in hour »
g:f 4ot o Fig. 2. Changes of urinary tritium excretion
2 ‘;—-: 30} rate after 1,2-3H-aldosterone injection in
ég %: 20l subjects with or without furosemide
<= = e administration.
o} :

P— semide £12] 10.1pg/2hr 24 o 309 JuE F
_E 78 nolx glovt AAl Fulge]l WAEE w=2A
é .§. sor 23tz 99 Eut furosemide 34 A 2] A1 aldo-
SE 4ot sterone o] 9% wFo 2 A% Aol ARAel ak
5 200 dosterone 4 4-& £4%& W 4+ & F& o4l

< ®] Aolr}, furosemide FF o]k 4o} B vH&
9] 224 7+%-qk = furosemide 61 F 24| 7t~244] 1A}
0]¢] %% aldosteronew]Ad=}& uvwl dzx\st T
300k 19.2 peg/22 hr 61} 2 furosemide o} X} & 23.5 pg/22
hr 24 92 Holetzm & 4+ gl aldosterone
39 8% ud EAS ST 135.9 pg/22hr furose-
250r mide 27} 97 149.2 pg/22hr 2A F8 g Aol
¥ 2k Qo JF A FoE B o 13pg0] F
- 200l 5 Aejrh o|ohzrd As}E B} furosemide ¥
t ' & 4% olw 712%F A, Na, K53t ol el 4
£ 150 - o aldosterone o] WAL= Fol= ol ol AT
§ [ aldosterone 34 %75k & 15 4% $4T 3
o A AL FgAT o] xF 2247k S aldosterone
g oo} FoE i FA50 £4% 43¢ 23 aldos-
= terone & S} 3% 2447k Faholl EulFitele e
2 sob Bevh Nag K9 4448 2ebeGils 2
- - &) furosemide 3 2 Na @ K wW&o] =A Z715
g 1 furosemide B F 2470 B4 HE GAL
‘Control Furosemide o K/Naxx 0 124 H]%—i]—ﬁj"_ ot wFol K/Na
W 0,302 Z/Fgod dzAdE 293 37t

Fig. 1. Changes of aldosterone secretion rate,

urinary aldosterone excretion rate and = 9gemz aldosterone Aol #Aa Asdekn ¥
N

urinary electrolyte excretion after furos- = 8
emide administration.



58 — kiR Eeil  B10% £ 1% BE FI8E 1976—

o &

2] A& ¢lu] furosemide A Z ¥F aldosterone,—‘-g—
%9 9 3.3 aldosterone WjgPe] Zlakd F8 A4
4g S 399 furosemide 3L 1% ARE A
2 wug wl gtk Bayard®& furosemide T 2
aldosterone #4¢] 743t nd 43S FANA F
FFekato] thzcty Bugul vk, o E furosemide
£ 4] aldosterone M| o] F7TL HdAY AA7} g
o7 BAGAE furosemide £ F o] wgo] A&
e 247 Tkl F o 29 aldosterone WAL Al
5] =7Fs+9 % Aolvk. Furosemide % F- o] =&, Na
3 @Al K o wAdvke] 4 Fststges] Nao] 4
3ol K s wko] A7 3o € AdAe s golx
2 Y9ul BF nF K/Navle olmst we) 57}
Adz 2a®u got olwwke FAF 1472
o] el m 2Fd e 4% Es1e 2 furosemide
5% 2471598 AnF vl 22 E WEE Bl
A %9 Aelvk, K/Nawl 2 aldosterone 49 3
EE Atolgtal-Pfurosemide T F A7t 7 ol &
K/Naul = aldosterone sj A 23} £ A48 »g
At FAF 247 FaAd AxF vER E6 & aldo-
sterone B3¢ Fstelm 2= P}t 2R AL o}
o] aldosterone & w5 wjAo] AA R Frlsgleoeny
97 furosemide = aldosterone A& 7147 A¢|
2+ & 4 9ot Furosemide 31 nef o Al
8 WAl FASNenzE o AYFe EATE
aldosterone 2] FalwjAdo] glglvts % aldosterone
8 Z7b8 AL uksA] aldosterone 39 ZFrlel o8
Aoleta & 4uke- gk #HEld & A4 ald
osterone W 2 %3}t Al Ful&-& FATL Aok d
437 o 2 furosemide Fo]F 2471514 aldoster-
one W] AL HzAje] uldtd dAs FrlstgdAnk
&7 % aldosterone F-u] §-& WA P A-FEuId F
A5 BolA & gunl Aeolvh FAZ olxA <l furo-
semide = Y Nazl o2 Krlr &7, =
2}A] aldosterone #5844l Y 74 Na 747t A
Z1t}a §v] el = aldosterone -2-u] & A A A3 K0
g A i AdFeld Nazrzd 84 F544
s} ArragS ged Aolth weld furosemide F
A F 24 7ol WA el A3l aldosterone 2v]
2718 neolx 44w A2 K4 8¢ 9= 2
#H3z %< 4 9t 28 furosemide F4 F o] w3}
g0} T3 k&g 2247 Fad 44¢ 23 fure

semide B¢ 4] ¢ aldosterone ] 4 #-& .o} ZFo »} 3t
o] Wul Aol E RolAE &stnl Aolth olshe A
52 2o furosemide o F 2417 Fok¢] %% aldo-
sterone Mj A % F7HE ol mel] 43 AR W B MAA
o] 254 aldosterone o] FAol &% Aol aldo-
sterone 2l Z7toll ogt Aol ohd& ¢ £ A ¥
255y 249 e AFeR Hol Ao 244
Aol QA A Nazt & K& s ol
wat g 71259 aldosterone 38l F7HE A A
2 A ohigld Relh. EE aldosterone & sj A=
Ajo]gle} AR o] Fo] A QoA o] FolAl o
A2A4 3 Tetrahydroaldosterone & & Agudo g
L 23] 5z ¢gonz olud aldosterone | =l
Q) MCR &} W5 W= 3t Al A WA EF W
So} W 277t glelok & AolAnt 2AAG AL
2 2a} aldosterone 3-¥] 7} A3 Zs}sE ek &%
A& oqeh

B3 24748 ol mAgo] B F 2247 T al-
dosterone Bul % 944 & WEolgn & +& AR
uk B A mel L AL o]k 7l 5ol WA
aldosterone o] 437 Fq F 7T Bl SHE
BAgwE ol gwut Nag-¥3t 3 K7k &4

= oo AYYg gav NaAFFE AT aldo-
sterone 8] u] & Z7FARE] HEkE o] wAld] Fik
WA R 2 aldosteroned] FAE A gubglk

CZ7bk ol AN E S ARFez & oo $uFt

= oolx AT 53 F4d 2F 2 14 Fde
Aul gt FuFt ASsEE Ao 24l ofshgd
AA o g ¥o} aldosterone &7l 9 FulFrtdle
Hq dA 9E Aez A4 ATk 2o
aldosterone 8] =) AF:= 73} Al A} o] Fojx BBV R
ATl A 2447 ¢ AHE Bz ngl WAl
4125 aldosterone Bu] Z7b7t wk4d ol w2 sieldl
A WAE FE 2FAAAT ALA, B2 A4F 2

- &v NaAF4E A% 293570 dgles A4

AA gl ol 3k AdlA A A gHF P s
AA 2348 BAEEAE AR AdAE Fe2 F
Falor ¥ FAT A2, v F4ET L2-°H-
aldosterone 8] ®% Wity 234AE vd o w7
% (furosemide 31 % 24709 Wb =9
oF 3u& nolm glol RulgAs} vxHue RulT
7}R aldosterone & 7| A& =} AAFY FAst
JArt & 4 9o olwage] HFu g
Al E Al A28 3 o] A& Al YAk
o] 7| 7+%E kel £A 5 aldosterone Zulg-& i FA )



—A %7 9 241 : Furosemide 54 F Aldosterone 4] &4 wW-5— 59

ukgt bl 23 edE ETska
ahe] = zhell A9 ) ALA A A+

AL 754 AvE 48 Aok A gk g
47k god AW SFPTE WFAY 2 LY
Hejare s Folx W A

42 4oz Bulx] aldosterone
B X

2E Aol

o

¢ F d& EA

AR & AP 4 2 5 g+ A& vint furosem-

ide S 2 cheke] olmFstrh ol Feldw mFow

Z7}51g 2} aldo-

sterone $¥ F7hE A TS wl2x] T olnF

ARt EolEhh 195k AlSse] sods] wjam

aldosterone & 2 ZI3 o] F71E 2gviE Ao

= F2H3E 1, 2-*H-aldosterone 9} =% Ao = wol

furosemide %o 2 aldosterone 48 ¢]4ro 2
3 A54e delgrhn o,

o

A Fg AT dv ART AL e
A7+ aldosterone
g, 4dE 9 HEFESE SH5 oluls g
AAE Agrh

1. Furosemide ¢ 3% 247 %419} aldosterone ®
AFE T8 uba] e Agte] wde WA 2
G 2

2. Furosemide 5% n% 029 Na g KWAH
<+ =5 ¥R FAskgch

o

—
[~
-
[=]
&
g,
(=
4]
L
r
N,
i
ofN
4a
2
5
o
b

A3 F7t= 9l e} aldosterone Hu] $-& Y4 u)Fal
$eh

4. Furosemide o] =% 1917+¢] aldosterone Al

) . AHo2 3ol aldosterone 3u]2 Z7lsle

Bl FH A de Aoz ngo o] F syl
At = A AAE S4o] glelek & Ao g 3
a5 gt

= 8

L
K

1) Denton, D.A.: Evolutionary aspects of the

emergence of aldosterone secretion and salt
appetite. Physio.l Rev. 45:245, 1965.

2) Mulrow, P.]., P.J., Lieberman, A.H., Johnson,
B.B. and Luetscher, J.A. Jr.,: Potassium to
sodium ratio as an index of aldosterone ou-
tput{abstract). J. Clin. Invest. 35:726,1956.

3) Laragh, J.H., Baer, L., Brunner, H.R., Bubler,
F.R., Sealey, J.E., and Vaughan, E.D. Renin
angiotensin and aldosterone system in patho-
genesis and management of hypertensive va-
scular disease. Am. J. Med. 52:638, 1972.

4) AF7 3T Y Aldosterone 4ol v] ] & so-
dium R AT 2L potassium Fo18] 33k oigk
o138y 8=, 18:586, 1975.

5) 437 : Furosemide %9 %8 % aldosterone
FEd K/Nav told apAl. o atAd=dslx. 9:
125, 1975.

6) 457, nE%: H4LT Y A4dAQA 2
ol mA o332 Renin-Angiotension-Aldoste-
rone7|. WA TR, 18:586, 1975.

7) Vetter, W.: Radioimmunoassay for aldoster-
one with out chromatography. Determinati-
on of urinary 18-glucuronide excretion. A-
cta Endocr. 74:548, 19738.

8) Bayard, F., Beitins, I.Z.,, Kowarski, A., and
Migeon, C.J.: Measurement of aldosterone
secretion rate by radioimmunoassay. J. Clin.
Encocr. 81:507, 1970.

9) Bayard, F., Alicandri, C.L., Beitins, I.Z. Luba-
sh, G.D., Kowarski, A. and Migeon, C.J.:
A dynamic study of plasma renin activity
and aldosterone concentration in normal and
hypertensive subjects. .Metabolfsm 20:518,
1971.

10) Boyd, J.E., Palmore W.P., and Mulrow, P.]J.:
Role of potassium in control of aldosterone
secretion in the rat Endocrinology 8&8:556,
1971.

11) Luetsher, J.A., and Dowdy, A.J.: Studies of
secretion and metabolism of aldosterone and
cortisol. Trans. Ass. Amer. Physicians 75:
293, 1962.

12) Bledsoe, T., Liddle, G.W. Riondel, A., Island,
D.P., Bloomfield, D and Smith, S.B.: Compar-



60 ~The Korean Journal of Nuclear Medicine : Vol. 10, No. 1, 1976—

ative fates of intravenously and orally adm- 13) Frank, E.D., Frank, H.A., and Jacub, S.W,,
inistered aldosterone: Evidence for cxtrahe- and Vine, J.: Hepatic blood flow in experim-
patic formation of acid-hydrolyzable conju- ental hemorrhagic shock. Am. J. Physiol.
gate in man. J. Clin. Invest. 45:264, 1966. 202:7, 1962.




