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Effect of Hydrocortisone infused into a Renal Artery on the Diuretic
Actions of Acetazolamide and Aminophylline

Jong Hha Lee, Duck Hee Lee and Kyu Chul Cho

Department of Pharmacology, Catholic Medical College,

Seoul, Korea

This study was carried out to observe the direct effect of hydrocortisone on renal function
by infusing it into a renal artery. Iydrocortisone (5mg/kg) or saline (0.5ml/kg) was infused
directly into the left remal artery of the rabbit, the -right kidney was left intact to serve as a
control for general action of acetazolamide (10 mg/kg) or aminophylline (10 mg/kg), which was
administered intravenously 30 minutes after the direct infusion of pretreated drugs Chydrocorti-
sone or saline). The changes of urire volume, pH, urinary excretion rates of Nat, K+* and Cl-,
and the clearances of inulin and PA¥ were measured 'at an interval of 10 minutes for half an
hour after the direct infusion of hydrocortisone or saline, and for one hour after intravenous
administration of acetazclamide or aminophylline.

The results of the experiment were as follows:

1. Significant changes in urine volume and urinary electrolytes (excreted rates of Na*, K*
and Cl-) were observed in the hydrocortisone-infused group 10 minutes after the administration
of acetazolamide, compared with the saline-infused group. Especially, the effect was more potent
on the infused (left) side than on the contralateral (right) side.

2. Significant changes in urine volume and urinary electrolytes were also observed in all the
aminophylline-treated groups, but no remarkable difference was noticed between éhe hydrocorti-
sone-infused group and the saline-infused group, nor between the left and right sides.

3. No signicant changes in the clearances of inulin and PAH were in the infused (left) side of
all the experimental groups, as compared with the contralateral (right) side.

From the above results, it is obvious that hydrocortisone infused into a renmal artery exerts
diuretic action when administered in combination with acetazolamide, and the mechanism of action
rests not on its hemodynamic change for renal blood flow, but on the potentiation of carbonic

anhydrase inhibiting action. However, the exact mode of action remains yet to be clarified.
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£ 78 steroid T2 Eo] A48 o 2 FRatel BEE-S n
e FEA 8 d2 BERY EE @mEd 5
A Jehies ZEL FiFEhHERZe R wa u
gtor mE3 glucocorticoid 748w hydrocortisone
2] LR Frol £EREY Eikd B BY argi-
naser} proline oxidase o] {E#ERE/F HEinEl vl #HE
el givk(Mills, 1965).
o] BEhlA Nate REFmfEMel 9 Mme F
Eolvh, Zu EIFFRES HEAN HBBHAA
cortisol #Hi s %o papilla, medulla & cortex g}
Na* & K& B ETY WAE BFRFHASE Kess
ler % (1964)¢] #|&ESE vl 93 Raisz & (1957)L &
£(200 mg~500 mg)¢] cortisone 3} hydrocortisone #*
B2 abgte] gle]A Na* 8 Ko} Hiifke] HEhns 2 i#h
BERERERY F7to a%F/159 fEMl Jehd&
wEe vk gk AFAFH 27 1973)L acetazol-
amide ¢] - carbonic anhydrase E#:HISIERE Esk
corticosteroid ¢] F#-E Wk 9 Jdz $H <= =
T3 (1974) acetazolamide &) carbonic anhydrase 35
HEHNEIE Bl #i8) hydrocortisone 3+ aminophylline -&-
AR BES BT ¥ . FEEL hydro-
cortisone &} FEEA K3 KEFIRH WBWHHEA
Bl B3 BEEALAY T5S £ Rkl
I fERBEE Wiy B8 B £52 SRistd

ERBENRY hydrocortisone &- BEEEAT & ace- .

tazolamide W aminophylline S &4 LESl &
Ml EhRS FUREAS HBEEstd 2 2R @
&3k ol o,

Mz " Y

ERBWS BE 1.8~2.3kg 9 EES BHE £E7
£ —E% s —HE Yk #E e @Sty
o EAY AF ¢ kg 35mge] pentobarbital
sodium & FAg W] FAsld w7 o} GG
d MR YT -2 d=HF3NEe wFsly
polyethylene tube (NE; 22)-¢- Aolslz Qa4 A
¢l 0.3% inulin 3 0.04% PAH (para-aminohippu-
ric acid)4¢ 744k E£¢¢ 0.5ml/min/kg 8] EEE
AEAALE F2AAR A5 FPGh $2 95
F% L 2434 polyethylene tube (NE; 22)2 A}l
ot heparin & 715t Y214 4948 AY Fooiit

JulA o 2 steroid TEE

AxF7rel Ao Agsigch

AxE 37 At ®2AY AT AL A5
Ag vel 3~4cm A X GpEstel $F-E =
%Z Syale] polyethylene tube (NE; 19)<
g3t 24 A2 Aud Agsge a9 F=
FH & 354 polyethylene tube (NE; 22)& 4+
S o} tube o] o] &4 FUYTol 2L A% F
% ohe Ae)d 44 F& hydrocortisone & 2]
o A-gatgiet. o|%e fgzat] B¢ ©hg inulin
35mg/kg ¢+ PAH 3.5mg/kg ¢] prime dose & 42
A ol Falste] AR FUstgor] aud
o] dF&A & FAH Fuo} AP AAsgdch

E7le 4~gvtg AL 7o R 3o vl 2L 47t
A AHFo g FLIY

1. A F4dd4 (0.5ml/kg) @ acetazolamide (10
mg/kg)y 3 FolF

2. hydrocortisone (5mg/kg) ¥ acetazolamide (10
mg/kg)d ¥ FAE

3. B8 84 g0 5ml/kg) ¥ aminophylline (10
mg/kg)H{ FoF

4. hydrocortisone (5 mg/kg) ¥ aminophylline (10
mg/kg)H Y FIE

A9 47H AT #9Y AAL £4 25y
Alastgel. FE Rl 22 A7 ek 103
Aoz 34 Awst AYE g vh L37dAL A
BG4 (0.5ml/kgdE 2,434 gleJ4qE hydro-
cortisone (5 mg/kg)E v| 2] 324 A AL polyethylene
tube & B8l A& A FHe] ST b 1027274
o2 3 At AYS 24845 2 g5 1, 276
A& acetazolamide (10mg/kg)-2, 3.4F0] QJA =
aminophylline (10 mg/kg)-% #2 0.5ml/kg 2] A
A g LAt gE gy e FA4E b 108
AR 691 Axt APE AAGT

do.e A3 2ml & ALegst. F Nat g K+
¥52%  flamephotometer (Instrumentation Lab. Inc.
Model 143)2, Cl-%%%x chloridometer (Buchler-
Cotlove Inst. N.J.)2, pH X digital pH meter (Orion
Research, Model 7002 274 Z2A3t¢it}l. inulin
&3 Schreiner (1950) wWyo.z, PAHY =23
Smith & (1945)¢] wel gstgond & AReA A
4 oFge thish 2o

hydrocortisone acetate suspension U.S.P (Pfizer
Lab., N.Y.)

aminophylline U.S.P. (Torigian Lab., N.Y.)

" acetazolamide (Ledere Lab.)
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inulin (Ishizu Seiyaku, Osaka, Japan)
PAH (Matheson Coleman & Bell, N.J., U.S.A.)

A |
1. hydrocortisone F2{0] acetazolamide 2| 0f'x
ZHZ0 Ojxle g
O s Wi

Aald a5 F9e F acetazolamide & Fo 3t
TAA 2AYe HTFae] & 24 3.5140.22
ml/10min ¥ 3.1220.18 ml/10 min o] ¢ o &3 A
FHez A4 Adq A5 T4 F 108, 208
g 30% AsAel A2 7 4.65+0.93 ml/10 min,
4.45+1.23ml/10min @ 4.63-4-0.98 ml/10 min o]}
31, $-&L8 A7 4,.2040.62 ml/10min, 3.72-0.82ml/
10 min B 3.03:40.69ml/I0min 24 wjzzs} W}
£ W% §l9ltl. acetazolamide & Fojgl F 10,
20%, 302, 40%, 503 2 60% 7AFAA e 2% gFe
A2 6.03%1,24mi/10min  (P<0.01), 5.503-1.04
ml/10 min (P<{0.05) 5.6%1. 07 ml/10 min (P<0.05)
5.48+0.94 ml/10 min (P<0. 05), 5.957-1.17 ml/10min
(P<0.05 ¥ 5.20+1.23ml/10min 24 <FEF 10
ol wlaE fae FE ngond, $E2AAx
7+ 5.9320.82ml/10min  (P<0.05), 4.03--0.78
ml/10 min, 4.70.83 ml/10 min, 4.28--0.79ml/10
min, 4.2330.89ml/10min % 4.2530.78 ml/10 min
BA T 102F 494 g 3E ngdey
ZHFE 9ged #% A4 AodlE WAle] A ¢l

s

N pe

gkl hydrocortisone & EIEAZ A& Fo 9o 2
+5 AEARY BT 2%e A7 4.0220.38 ml/

10min ¥ 3.72-0.34 ml/10 min ¢} g} ¢ = hydrocorti-
sone ¢ FUE #H59 43 10&, 204, 2 30E 7
A A7 4.3240.86ml/10 min, 2.97=%1.09 ml/10
min % 2.9721. 12 ml/10 min ¢} ¢} © 1} acetazolamide
T F 1048, 208, 30%, 40E, 50& g 60% A=A
Zz- 9,221, 22 ml/10min  (P<{0.001), 4.24£0.82
ml/10min, 4.87+0.97 ml/10 min, 4.53-£0.91ml/10
min, 4.89+0,98ml/10 min B 4. 01=0. 80 ml/10 min
2 FEFS 0EF JAT 2578 Yehiglel 5
24| & acetazolamide Foixl 30278 10874 &
e Z7b 3.7630.76 ml/10 min, 3.262:0.79 ml/10
min B 2. 41/0.54ml/min o) ¢l 0= acetazolamide ¢
o 28] g uke 77+ 6,560, 86 ml/10 min (P<C0. 01),

3.94:£0. 82 ml/10 min, 4. 08-0.79 ml/10 min, 4.70=
0.95 ml/min, 4. 201, 05 ml/10 min @ 2.972-1. 10 ml/
10min 2 °F2 R F 1034 A4 4% S/ 1
At 13=). acetazolamide Fo F & 10387
8 8% 295 Aol AAT o] & vEkiig e

@ AHA WA WE

a) Na* wjde] w5 :

Ao Ad4E FUT 22449 Na*t e
A2 A FUYAe] FF 2R 73.69+5.57
#Eq/minel g3, A=A dd4 FUF 108, 2029
304 A3kA A7 75, 74-210.52 pEq/min, 74.38311.21
#Eq/min ¥ 73,674:12.53 pEq/min ¢] ¢l 2., aceta-
zelamide Fof 3 108, 208, 308, 403, 504 2 608
7354 Na* wjAdgko. 7h7- 95.43+26. 92 yEq/min (P
<0.05), 88.0812.64 #Eq/min (P<0.05), 94.43%
17.20 #Eq/min (P<{0.05) 90.64+14.22 xEq/min (P
<0.05), 90.10%9. 27 #zEq/min (P<0.05) & 86. 24+
13.52 pEq/min (P<0.05)0.% A4 445 27 (P<
0.050% 2yvh $Z2A42] Hx24d JFAE 61.67
+4.98 pEq/min 2 323} 8 o]s}; gig.on] 24
B A4 AQ4E U F 1038 208 2 302
A4 Na® wldeke 72 67.04£10.21 #Eq/min,
66. 15-£8. 97 1Eq/min 8 75.50210. 22 #Eq/min o] §}
o t}A] acetazolamide o LE 10X, 20, 30%,
404, 50% 9 604 73skA] Na* s =e A7 86.71
+15.57 pEq/min  (P<0.05) 84.30%11.58 ¢Eq/min
(P<0.05), 85.19-13.57 uEq/min (P<0.05) 76.98
16.52 ¢Eq/min, 76.873:12.52 uEq/min 2 79.83+
12.26 uBq/min & #¢4 & F7-5 Jehigieh.

sl hydrocortisone & F 3 E7le] A 2] Nat a4

& 22 g 24F HTAE 63.4713. 21 Eq/min o]
9l 3. hydrocortisone ¢ -3 102, 203 2 303 A=
A 27+ 78.33+12.05 tEq/min, 82.30+12.66 uEq/
min (P<0.05), ® 81.38:12.52 pEq/min (P<0.05)
2 fzHd dsd ot YA JrwWEFe 4
919l 0™, acetazolamide o] F 102, 203, 30X, 40
2, 508 9 603 AstA Nat v ze A7 114.40+
20. 80 #Eq/min (p<{0.001), 75.55216.07 uEq/min,
85.22+18. 13 zEq/min (P<{0.01), 85.88:13.21 xEq/
min (P<0.01), 85.25%12.28 #xEq/min (P<0.01) 2
79.002-12. 15 #Eq/min 24 <+EFe] 108 A=A 7}
2 83 27+ (P<0. 00DE ngch $3AL T
o 227} 61. 374, 29 #Eq/min o]} 3 hydrocortisone
& AZ W] F48 3 108, 208, 2 30, AFAA &

2] Nat wjAgke 2z} 63.28+9. 74 pEq/min, 60.39%
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=£9.29 pEq/min § 62. 01-L6. 46 2Bq/min 24 &}
#l5le) ekzk Na* sl o] A0} 487 Ao]x gl
it}h. acetazolamide 5o & 92 4] Ao A 8] Nat i) a
#Fe 10E, 202, 308, 403, 50, 2603 7shA)
47 82.52:£12.69 pEq/min (p<{0.05), 70.69+10.88
#Eq/min, 66,22::10. 19 #Eq/min, 69.60:10.71 sEq/
min, 3 61.25::9. 42 #4Eq/min & acetazolamide 5
F 102 A4 b FARP<0.05) FA4E gy
PHE 132). acetazolamide F4F A& 108709
Nat g 2k} ZFole] glo] #2392 spojo) = &l A
& Aot ggen, of B ke Ao Ad4 Td¥
ol W3 = A5 Foolg

b) K* wale] wig:

Aed Ad4E FUF ALTAA 2235 229
Kt deke] vlzdy FFAE 44 7.89+1.17 uEp/
min ¥ 8.18+1.21pEq/mingxm, daH gz
59 AFHe) Fd F 108, 208, 2 302 Ax
Al #5449 K+ A eke 2h2 87141 59 4Eq/min,
8.72+1.78 yEq/min ¥ 8.92+1.23 yEq/min g3 o
%-¢ 9.60:1.32 pEq/min, 8.3442, 21 zEq/min % 7.60
£1.69 pEq/min 0 2 #9414 lole] 8 olrt gy
o}, acetazolamide F-¢ % 103, 203, 30%, 408, 50
£ ¥ 602 AAA £33l 37 10,5621, 98 uEq/
min (P<0.05), 8.39:£1.58 #Eq/min, 8.98+2.12 yuEq/
min, 7.23:+1.234Eq/min, 7.3471.63 Eq/min o
7.75%+1.83 gEq/min 2 & WEL gdgon, A2

A& K} A gke] 27k 10.912:1.69 4Eq/min (P<0.05),. 1

8.951. 78 yEq/min, 9. 17+1.96 £Eq/min, 7.734
1.72 pEq/min,. 8.22:+1.82 uEq/min % 7.6441.52
#Eq/min 2.4 acetazolamide Fof 1025 okzd f-o 5t
Z7HP<0.05)% g}l ks hydrocortisone 9] 3}
AR 22 9 93¢ d24dY FAL 474 .06
£0.39 #Eq/min B 7.860.37 uEq/min o] 1 25
A FY| hydrocortisone & F4% F 102, 202 2
30 A4 A58 K 4 ve 27 8.9041. 22 4Eq/
min, 7.79%1.54 uEq/min ¥ 9.66%1.85 4Eq/min
for 922 10.88:£3.29 #Eq/min, 10.93+3.03 zEq/
min % 7.30::1.32 yEq/min 0 = 224 Aol W A}
°17t gigv}. acetazolamide $-o & 104, 202, 302,
40%, 50% ¥ 60%F AA FHE Kt dzke #7
15, 042.82 uEq/min, (P<0.001), 11.29-+2.02 rEq/
min (P<0.05), 13.28:2,21 #Eq/min (P<0.01),
11.732. 98 pEq/min (P<0.05), 11.7842.87 uEq/
min (P<0.05) & 11.3642.03 #Eq/min (P<(0.05)
24] acetazolamide ¥} F & 1084 HAFA 4

T 57HE (P<O.00DEY o $3 = A7 12.26
4:2.93 pEq/min  (p<{0.01), 12.202:2. 45 yEq/min
(P<0.01), 10. 162, 44 ¢Eq/min (P<0.05), 11.52
2,12 pEq/min  (P<{0.05), 10.692. 31 £Eq/min
(P<0.05), & 10.46-:2. 15 #Eq/min (P<(0.05)¢] K*
WS debiglel, g o] e fog wE
of shgivh(E 1=,

c) Clejde W%

A8d A4d+E FY§ Tl glo] Cleidge 52
8 WzAY FFA}F 7. 79:+0. 38 4Bq/min Q0 2
FAFH Aad Ad4E FU4F 108, 202, o
303 A4 72} 76. 31410, 25 pEq/min, 80.62+17.21
pEq/min 8 76.25:15, 23 uEq/min o] @5}, acetazol-
amide Fe]F 104, 204, 304, 408, 504 2 60
733+A) Clj A gke 27} 86. 25418, 21 uEq/min (P
0.05), 74.62412.14 pEq/min, 73.37=+12. 69 uEq/min,
73.25+11. 22 xEq/min 73. 25+10. 98 #Eq/min % 61,
62:£9. 24 pEq/min 24 acetazolamide 5 F 1034l
Wl 98 E7HP<0.05)% Jehi Byl =
2 AF24Y sIFAT 70.87+7. 63 #Eq/min 1, A
24 4442 F4F 108, 208 ¢ 308 4734 CI-
WA ge 27 64.52::14, 73 uEq/min  60.51410. 21
#Eq/min g 43,6148, 79 uEq/min o] 2.5, acetazo-
lamide F4% 10& A0z 234§ ClAdge 2
7+ 78.57+12.21 yuEq/min, 59, 124-10. 31 #Eq/min,
56.42+11.17 xEq/min 61. 328, 69 zEq/min 56. 124
8.26 pEq/min B 49.62+5. 13 yEq/min 24 w3
WEo] ¢gldo}l. g hydrocortisone & F9l4; 4 # 3
ol gle] #29 AF yz:AE 59.53%4. 12 4Eq/min
olglaL hydrocortisone 9] F 10&, 208 4 304 7
A 22F 60.32412.58 uEq/min 65.36+16.214Eq/min
2 62. 493-13. 02 2Eq/min o) o=, acetazolamide 5
o % 10-%, 204, 304, 404, 50% © 604 A4 CI-
WAguke 47 8834210, 21 xEq/min - (P<0. 001),
81.66:£12.53 #uEq/min (P<0.001), 86.05::10.84 uEq/
min (P<{0.001), 78.48213.54 uEq/min (P<0.0D),
87.85:+10. 69 pEq/min (P<{0.001) ¥ 87.23+12.21
#Eq/min (P<0.00D24 A4 o2 A 25
TR vEbgith $-3el A g 24¥ 4 BF Cl
A7kl 51.10:5. 98 pEq/min ¢ 5. hydrocortisone -
F4F 108, 208 9 308 AskA] A7 541541021
#Eq/min, 55.76:-8.97 ExEq/min 8156.23+10.72 zEq/
min 2 & W5 JERR ohshgd k. acetazol-
amide F-o % 108, 204, 304, 50% o 608 74
Cluj dwke 22 7551412, 28 pEq/min (P<0.05),
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Table 2. Hemodynamic changes in the kidney
Cia (ml/min) | Ceau (ml/min)
“Time(min) side - -
SAccn=4>]HAc(n=9)|SAm(n=4) HAmn=7| SAc | mAc | sAm | HAm
Prime dose (inulin 35 mg/kg+PAH 3.5mg/kg) into the femoral vein
Control | #L 10.66 | 18.00 | 1179 | 9.62 | 30.64 | 47.15 | 24.26 | 40.54
"R 9.06 15.57 15. 62 10.73 39.22 53.63 27.94 40.82
“Saline (0.5ml/kg) or hydrocortisone (5mg/kg) into the left renal artery
0~10 L 13.23 17. 40 17.26 [ 15.82 33.52 46.78 38.34 37.37
R 16.04 22.81 17.06 13.32 41.86 41.12 32.44 39.43
10~20 L 15.31 21.00 10.82 9.24 30. 27 47.67 28.32 30. 86
R 12.10 23.72 13.29 9. 33 46. 19 40.29 27.19 37.62
20~30 L 11.88 21.83 12.35 10.13 41.48 40.14 31.54 34.90
’ R 18.89 19,51 9.53 12.52 33.94 42.73 41.33 45.17
30 Ac Am Ac Am

30~40 L 19.92 26.22 17.91 16.57 33.59 54.29 38.54 56.24
‘ R 15. 26 22.34 15. 42 15.54 41,02 52.74 36. 34 49. 82
40~50 L 11.29 23.73 15.90 9.38 34.26 48,54 34. 60 35.72
R 11.10 21.73 9.47 7.73 31.29 46, 37 32.22 25.28
5060 L 10.89 | 26.65 | 14.78 | 7.67 | 23.87 | 40.72 | 26.77 | 27.23
’ R 11. 09 21.14 11.13 8.84 28.22 47.27 21.42 20. 37
60~70 L 10.93 23.13 9. 06 11.46 23.70 44. 58 20.13 22.64
R 10. 05 25.02 9.95 9.03 26. 56 41.91 25.29 26. 17
7080 L 10.77 | 2252 | 805 | I1L78 | 24.64 | 33.74 | 3536 | 20.82
R 10. 62 17.43 6. 44 10. 29 36.58 33.09 25.39 26. 89
80~90 L 7.84 | 1632 | 1L14 | 522 | 2561 | 3463 | 2193 | 3133
R 9.16 17.61 8.98 5.45 34.15 31.67 29.55 35.25

n= number of experiment

Cin & Cpau: are the clearances of inulin and p-aminohippuric acid, respectively.

SAc: Saline (0.5 ml/kg) -+ Acetazolamide (10 mg/kg) combined treated group

HAc: Hydrocortisone (5mg/kg)+ Acetazolamide (10 mg/kg) combined treated group
SAm: Saline (0.5ml/kg)+Aminophylline (10 mg/kg) combined treated group

HAm: Hydrocortisone (5 mg/kg)-+ Aminophylline (10 mg/kg) combined treated group

L: left (infused) side
R: right side

Ac: Acetazolamide (10 mg/kg) into the femoral vein
Am: Aminophylline (10 mg/kg) into the femoral vein

61.622-9. 97 #Eq/min, 61.83+9.62 #Eq/min, 51.28
49, 21 #Eq/min, 63.97+8.98 yEq/min 8 64.87112.
27 pEq/min 24 & A% 4= E 132D,

@ pH4 ¥-F

o] 424 4944E FIT A9TAN I 45
3

o L uo &

A33} ALY $E5H9 Aol AR felak W
<] gl EXF AL

@ Cn 2 Cran8] 45

% 2014 2E whelRe] Cia 2 Com s 5L 43

A Aed4 597 @ hydrocortisone F9) el 4] ]
g Aol & bl A ggred, gL AR T4
Z4] glo] acetazolamide F-]F 104 A4 k7
Ao Jebigth 28y Add o #9424} o]
o &Ag AT AL 4 Adsich

2. hydrocortisone Z2{0] aminophylline 2
Ol =220 DXl HEk
© 8% %
Ay 4d45 FYAT 4P T4 2499 &
Y #H HiAe 47 2.82 ml/10 min 9 2.84ml/
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10min gz 238 Fald Ag400.5ml/ke)
£ F9g F 10%, 208 ¥ 30F A HE g5
2.03ml/10min, 2.05ml/10min & 3,33ml/10min
olger, $2.¢ 230ml/10min, 1.78ml/10 min
¥ 2.63 ml/10min B 2}$ WA o]} g1l T, amino-
phylline (10mg/ked¢ Foig F 104, 203, 30%,
40+, 50 @ 60F, AdA AZe avke g 0lml/
10min, 5.38ml/10min, 4.78ml/10min, 5.03ml/10
min, 3.95ml/10min ¥ 3.55ml/10 min ¥ aminoph-
vlline o £ 1020 k& T Aol Wsled fojat 5
e 2glen, ol
5.08ml/10min, 4.90ml/10 min, 3.88 ml/10 min,
2.85ml/10min ¥ 2.50ml/10min 2 eFE%s 103
Feoll 44 fog F4E 290 @ A2 5
hydrocortisone & 41§+ F-of] 4] &]--,— 49 oz A
P svke HFE A4 3.24ml/10min ¥ 3.12ml/
10min o]glx hydrocortisone & A FQ] (BEEA) &t
HA5AEE a5 FAF 104, 208 @ 308 A4
A7 3.47 ml/10 min, 4.24ml/10min ¥ 2,49 ml/10
min 2 -$F-2 3.19ml/10 min, 3.46ml/10 min Bl
2.47ml/10min 2 241G 2}oldl] Erjg zpe]x ¢
%1t aminophylline %o 3 104, 202, 302, 403,
50+, o 602 A4 #HEF AA4e] guke 2 7,93
ml/10 min, 5.50 ml/10 min, 3.26 ml/10 min, 3.51 ml/
10min, 2.69ml/10ml % 1.87ml/10 min 24 =<F
F L0 "R F4E ngn &3
6.80 ml/10 min, 5.77 m1/10 min, 3. 40 m1/10 min, 3.49
ml/10 min, 2.76ml/10min ¥ 2.10ml/10 min 24
FA AR 108 AFAA A 9§ 25 ngo
1}, 484 A4d4 F9 T3 hydrocortisone 8] F3)
9 Aoll el glE Aol BEY + Gglom, A
<} hydrocortisone ¢ 3ol A & 2-9-4) A2}olell E7]
& Aol ggvi(zE 22D,

@ RANA wWF

a) NatijAde] w5 :

AEH qd4 FRETAAN A 228 2953 F Nat
Wl A wke 2b7 45,53 pEq/min 9 45. 39 yEq/min o] g}
2, A A FU4F 108, 208 8 308 7
#Z A A Natwjdze 77 33.47 pEq/min, 33.86
#Eq/min ¥ 48.14 ¢Eq/min gl o= $5&.2 Z+7+ 35.82
#Eq/min, 26.29 yEq/min ¥ 41.79 4Eq/min o)} o},
aminophylline %% 102, 203, 30%, 403, 50%-
% 60% A3t 25 Natejdwke 2b2l 96.88 pEq/
min, 66.01 xEq/min, 53.38 «Eq/min, 67. 55 uEq/min,
57. 80 pEq/min 2 60.38 yEq/min 2 103 A=l 9

23 A7

Ml

= a9 77 6.68 ml/10 min,

e S vgx, $3AAe 47 97.73¢Eq/
min, 67.31 #Eq/min, 57.63 #Eq/min, 53.28 uEq/min,
39,78 xEq/min ¥ 43.70 4Eq/min & Zok%E 104
A4 £ AEL Vel gt gsd hydrocortisone
& 39T AFTAA A AR AzARY BT
Na*#] 428 77 49.3 4Bq/min % 45.3 4Bq/min o]
Q3 &0 8 hydrocortisone & F9 3 o2 102,
20 B 304 AAAl #A59 NatwAdzpe:
#Eq/min, 51.9 4Eq/min ¥ 41.8 yuEq/min, $-3& 7
7+ 33.3 #Eq/min, 43.5 #Eq/min ¥ 35.1 ¢Eq/min o]
91}t aminophylline Fof 3 108, 203, 304, 40,
50 ¥ 60% AFA HFAAY Natjdgre 7t
100. 4 yEq/min, 81.1 ¢Eq/min, 53,3 xEq/min, 60.6
¢Eq/min, 48.6 pEq/min ¥ 34.0xEq/min o] =, &
< 27+ 98,5 pEq/min, 81.7 uEq/min, 55.8 4Eq/
min, 58.9 #Eq/min, 47.4 uEq/min ¥ 37,2 yEq/min
2 oFF By 54T 108 AFA @xskA Nataj 4
gro] © FrbElglen oF 1A7E 30 A & 23
Aoz A4 geh 2et 2 Agaold Navwj 4
9 o8 Aole v (aE F=).

b) K el w%:

BA 444 299 29 Kujdge 2304
OM B23 % A8 dd4 FUF 108, 208, 30

B AR A 2.17 pEq/min @ 1, 154Eq/min, 1.42
#Eq/min, .2.60 uEq/min ¢Jgla $-Z2] Ktaj gk
Z+7b 2.37 pEq/min ¥ 1, 11#Eq/min, 1.14 uEq/min
2 1.66 #Eq/min o]l v}, aminophylline o3& 10,
203, 304, 40+, 502 2 60 Ak A2 Kl
A% A7 5.85 xEq/min, 4.45 4Eq/min, 3.83 xEq/
min ¥ 5.15 #Eq/min, 4.99 #zEq/min % 5,43 xEq/
27 5.70 uEq/min, 4.28 uEq/
min, 4.25 xEq/min 4.21 yEq/min, 3,55 zEq/min =
4.30 #Eq/min o]} A oFFAlge 4 FFE 102e] o
7+ #49 8 E7FE 149l 85 hydrocortisone & F
sjgr 9 #e 3 dz4¥e Khjdge 47
5.6 uEq/min ¥ 5.4 yEq/min § 3 hydrocortisone -&
Folat vhe 103 208 2 308 7AFA 29 K
Azke 3T 244 6.9 4Eq/min, 8.0 #uEq/min, 2 4.7
¢Eq/min, $3-¢& Z2 7.4 yEq/min 6.1 pEq/min B

5.4 pEq/min 2 &7+ $7HE vehfgle =, aminoph-
ylline Fe & 10%, 20%, 30%, 40%, 508 2 60%
AFA #3534 Ktdgke 2 FF 9.6 #Eq/
min, 6.7 yEq/min, 5.8 #Eq/min, 6.3 xEq/min, 6.1
#Eq/min B 4.8 #Eq/min, $-3¢. 27 9.1 yEq/min,
7.2 pEq/min, 6.3 ¢Eq/min, 7.0 ¢Eq/min, 5.7 uEq/

7 7; 42,

[&)]

=

min ojgx $5

A 1o
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Fig. Effect of hydrocortisone (5 mg/kg) infused
into a remal artery on diuretic action of
aminophylline (10 mg/kg). Continuous lines
indicate the saline(0.5ml/kg) infused groups
(control), and broken lines the hydrocort-
isone infused groups.

SR: right side of saline infused group

SL: left (infused) side of saline infused
group

HR: right side of hydrocortisone infused
group

HL: left (infused) side of hydrocortisone
infused group

min 4 5.6 xEq/min 2 ¥&o] 2F FokE 1030
g A8 Jebgglsh A8A dde AT

hydrocortisone 9] it#-2] feloll gle} §¢ &+ ko)
7b 9, AA #FE FEAAS F8 o) A
T+ ey F=2.

c) ClajAde) &%

A Adg FdF Clidzge 49449 o
248 JdA 7 Z4 40.71 xEq/min 2 43. 31 uEq/
minojgon, HH. Ads FYF 108, 208 »
30% 734 #22 30.08 uEq/min, 30.05 #Eq/min
g 4713 pEq/min ojglx, $3F&  30.02 pEq/min,
24. 63 uEq/min % 42,53 yEq/min ¢] ¢l ¥}, aminophy-
lline FolF 1048, 203, 30%, 40%, 50% 2 603
AN BE3AAS Clh 2wk 4 5T 83.83uEq/
min, 65.58 #Eq/min, 54.10 xEq/min, 65.25 xEq/min,
50.50 yEq/min @ 48.78 pEq/min, $-Z.2 7 AT
80.10 xEq/min, 69.75 #Eq/min, 60.25 #Eq/min, 53. 83
£#Eq/min, 52.70 uEq/min 9 38.33 pEq/min & &
FEo| FEF 1034 42 44 & 3AE 29
t}. &3] hydrocortisone 4] 24 Clwjdge =
AR AxzAY FEs A7 37.7 pBq/min B
38.2 puEq/min o] ¢} 3, hydrocortisone & & I
108, 208 R 303 A4 33049 Cldzge
Z2 3T 46.2 yEq/min, 57.3 uEq/min 9 37. 4 xEq/
minolgm $3¢& A7 s3F 42.584Eq/min 43.5
pEq/min 9 40, 17 uEq/min ¢ v}. aminophylline %
% 108, 208, 30k, 403, 502 2 60% 7AHA

#5449 Cll A #e 247 33 95.6 #Eq/min, 83.8

#Eq/min, 51.1pEq/min, 55.7 xEq/min, 43.9 sEq/
min ¥ 32.6 xBq/min oy z, +5& A4 BT 82.7
#Eq/min, 82.8 yEq/min, 51.4 ¢Eq/min, 56.9 xEq/
min, 44.4 pEq/min ¥ 34.5 yEq/min 2 F4F 108
ARA e o] BE WAT CluldDy 575
Vel g o A A Add4 FYEa hydrocortisone
FQFNA FAG Aol: WAT 4 A=Y 3
Z5.

® pH& W%

Aeld 4 g4 3 Fathydrocortisone FY L A
2 448 |58 Jebigm 55 pH 5.75~6.50 AF
o]l A opzk BFHF Wt ggled FEE AFY
T #3334 Al $5344] Aol E FoF 5
A ART F g ad F2D.

@ Cn, @ Con¥ W%

2014 BE atege] AHA dd4+ FUT 4
hydrocortisone F9] ol A =% <kzke] BFH G A
& ngon, EE AFYTE HFo] $FEH A3
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Aes ZHho ‘f‘r 495 o] & olglen, amino-
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Thorn & (1955)01 T4 A"z R T2
AESH A EY NAES 3sr A5}, mineral
corticoids 7}%-u] = aldcsterone o], glucocorticoid o}
A& hydrocortisone o] A&l 7}4 who of g4 wlx]
o}, Nat g K*59) a4 Azl = Aggria fle
=, Kass & (1954)- hydrocortisone (17-hydroxycorti-
costerone) & corticosterone 98] 7] ¥ (21~282 7H)
= corticosteroid & Hnm) oFalS- wiFlAlA steroidge-
A wlA vt B.aElgd o). Pecht £(1959)
- glucocorticoid ¢ prednisone, prednisolone % 9a-
ol 4] Nat Afell =
&, o] A& H-E4 o B paradoxical effecte]] ¢4 7

ole} FZFalg 3, Kessler & (1962)& fluid 7} o] =}
T el 4 o) wAgo] nrlk AAEA dElE A
2 A4 A Y Fabelol @A A 17w EelElz
A Ak el Stormont & (19590 F4-(fEAK) 3
ol glucocorticoid Fejz €2 Fs2 a3 o],
mineralcorticoid 2= o] 2 Z-8-¢ 7o) 5}x) E3lvtkn
gow, Jicks (1963)% 247485 3bael 4 methyl-
prednisolone §¢ 2 o] watgo] - AT o]
W o] #EAEL A4 (lowsalt diet)e}gl o2 2 Cyyo
(free water clearane)7} %759l v w8} v),

g Goldsmith 5 (1961)% Aol 4 glucocorticoid ] 73}-
71%e] Fo wr) 8o 8 Nate|d & Srish 2 gn
th= TCugo (solute free water reafsorption) 34 <A
£ FAEE BASYgm, Vander & (1958)-& stop
flow Wl o = H4.8 Axjs) 714l aldosterone & %
o] g}t ‘Ej AE 5ste] aldosterone ¢ A-go. Fm
A Aol A Natal ool 4] shd 2414 5ol 4 9
Na* A —“F-‘?Jr—— BE BAUSE #3eH, 94 glu-
cocorticoid §] cortisone & 914 A ahel] v 5ted aldo-

pesis o] &

fldroprednisolone 52 FAlald

%—'5’}-0% aldcsterone 2] 71’%'r—rl= A4 4
ko] w 0]:"”01]/‘1 Na®t A5%%& FAskes Aeolel 3h4l
v}, %39 Yunis & (196@»— g AFel
ﬂ]— aldosterone & $oi5l¢i-2 wl,
T A urine flow ratedll = W <dakge] Na'el
W g0 Exdle] QAEQHS ZAHoH A
Foll M S w2 EEm TCho FAE A7}

[s]

o] m2hg-8 o] o 7|1y, aldosterone -2 <)ol 4

¢] hydrocortisone

hydrocortisone -&-

o) LmBA AL F ) 2 el A
Qojrim shgeh. £ o] TEEe ADHE gl

7F2 " Agr Al e 2] solutefree water reab-
sorption (TCuy)-& 27kt x R aslgr). Raisz &
(1957)-2- hydrocortisone ® cortisone 9] w8 Foj &
(200~500 mg) #A}A)A TA}-Taled=z-&8 A<, Na*
Al Fu 8 eFEsE Raslgr).

o] 9} 7o} hydrocortisone & 3x}o] Foddled o] il
& AT 91 ok Qo A Ay A
He Wz glor =3 GTFAZY AdE AT &
o 4ol gl AAert. ARA =R Q97D
E 6] 4 hydrocortisone 3} acetazolamide &) £4] F-o]
2ol g SR E RS, o F3 g 2TA
(1972)-2- xanthine % 7} acetazolamide ¢] =-8-&
AAHQ e, F4EH 2T QTS
acetazelamide, aminophylline 8 hydrocortisore % 3
A FES] BA TR 2 6)ketto] % Fejn
o} A A F4EE nmstgdel o] ae Apde =
Aske], A=5-L hydrocortisone 5} o)Al S A o 7
FA FAE e WS WA E,
< FFE AF5dor Fdste AFYW (direct in-
fusiom) o 2 2h4 F%e] ALl 5e WE HFE 22
gHE, o] o] o] hﬁ]% HAH o 7 Fod gk A3 hydrocor-
A3 FAARE A BF Aol

FFARL

A& hydrocortisone

tisone ¥4 A1 59 o]
e Fold ‘%l-i ol kat-go] 9158 motel 2w
%—E}% F7EA AR oF7ke] o] mAbE-g pERE 54

< £9], o]+ hydrecortisone &) &L
& A Fgoz £ 8 A wjAo)
FzF AESHE F Y wFelvh el £ A6 A
= %— 2 5 dav

ne & A5 A I 5 H2o

3}
9] A acetazolamide %oy 8ty hydrocortisone &

mlm
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o] xAgol] u] 7] = 9g—

FAA e Fgual
AeA FAHY9 =
= 93 Aol &

5wl o) mAhgo] |
=3} Al A 4d g Tl v sty
24}l o] & hydrocortisone o] ace-
tazolamide ¢] 4] A carbonic anhydrase$] ojA] =t
4 ZAA 5 G A9 A w49 acetazolamide
o Na* A §4 A 44¢ 287 Aoy 225n
¥, ¢]i carbonic anhydrase 7} &3} A7 28] A
Ut EAS B4 WAL DuH Ar maew
Meldrum & (1933)¢l] 18] A4 o], o] H47+ Zn
= e Y dFo s AYF P g2 o =
Aol EAStS Fagk Ao 444 Do Fx9
A4 elrl. 53] carbonic anhydrase 7} 149 29 ©
DA A=A ol EAs Na* & HCOs~¢] A%
<ol %2 stelslid], acetazolamide = o] carbonic
anhydrase?] 71-21‘;1— inbibitor24] Friedberg £(1952)
ol 5m o] okEe A AnolA BaHL
<Al HCOs~ ';»} Na* A F4+ AAE doA Nat,
K* 8 HCO37¢ aZw AL Zrlslko
el et sty i, Maren (1963)-& acetazolamide 7}
ANz pHl 27 & dbon] Asladd S
defell 2H-go] <k3}bmlvia slglen, Pollak & (1965)
& g4 AT E o2 dEst AstsEda shgld.
o] A& oful <kilé]l acetazolamide ¢] A xralol] 48] <=
A AF5A 89 pHell 93 5] wia A 2
v} gk Brodsky & (195902 ZEA4 2 oA 4F
A AugAZHAAE pHIF F4E Hlolw o]z
<1# acetazolamide 8] o] A-go] AdHE A Ak
it
3t 2 4 ¥ell 4 aminophylline ]
Cé =

= o} p ALY A
4 494
/ﬂ

i
4 Fo] 7ol w]3}el hydrocortisone 3
Izt FrbEg o, A FUT A5 4 =4
334 Abololl = wolg ol LAY + 94

o] & aminophylline & = o] x 2§71 6] F o]
2*] A ot £33 A Bl gt A2 o)A

Fgo R I o] mALe] vehlE Ao e nugt)
(Goodman & Gilman, 1970). Davis ¢} Shock (1949)
-2 aminophylline 5o 2 A AFel o &34 A 8A 3x}t
<l gle} thzke] &#FrE fAgor, Goodman®
{1970)-2- aminophylline 7o & A1 22} AbT3] o 3h-go]
F74H ol o] mAEo] vEhdetn Bugtul ¢lvh. Nec-
hay (1961 & 1971)= aminophylline & hydrochloro-
thiazide 9} T #F-g-okato] wl$ FA5te] Nat g Cl-8]
A EA7ELe Nat g CI°8 AF A gt
Folgki dtgrt. =8 Orloff ¢ Handler (1962)%
theophylline o] toad bladder o] 4 - cyclic-AMP 4 =

23;‘341.@_;!.

ol wg-E

& vasopressin 3 fAlgE ke Agom FEEAY
st Na* $£459-& S8 Alzehd 58l 548
9] osmotic flow & Z7HA1A o] A4S Veldicln
stdch. 2 Ao A= aminophyllined] ©]dl hydro-
cortisone ¢] A4 Zgo] HASH Foked] L o)fre
A ehx) v}, v} hydrocortisone 3 aninophyll-
ine & QAo FA 9 %‘—Eré%x] ol mAE8 FAE
IE A B3 ( HE3 2A, 19709 w5
o] F7bA FEL AAZE olnl AFAE F3 9
A FE7b AREE dlolH

5] acetazolamide 9] o] =%gef] =3 hydrocor-
tisone ] ZFAFd3E E AFAH AR Foll -9
G g A% $eS AT @A AR And
Az g 2R Fgoz Mdhc). =3 e 4E
Zo A hydrocortisone @ A7 4T AH AEF
Wy ef] F915F th-8 o] :A| (acetazolamide R amino-
phylline)3 A4l Foigt u} 2h&0ral A 7k(onset of
action)o] A &sIA A, o mAF]FE 1034
@25 3A4EHF Jebdo 2 Rol hydrocortisone o]
acetazolamide ¢ A& R4l A9 $a%E fxid] o]
Hte Aoz st

=3 B A A 2a-2 hydrocortisone 8] X1z
Ak 442 AYAsE T IR, aminophylline
W gFol ot @ acetazolamide | FolAdl A3
hydrocortisone & 3613 #Zo] gxAel S|4
B 598 o A8 F44 el Aow Hof,
AAEFol Gekg viA ] B 038H 423 5
3] Axatd Nat, Kt 9 Cl-9) JA#ld %o o3k
Fof olmatg-& vehl: RezxE s o
A 2}E-2- hydrocortisone 8} 944l w3}e] #-& o]k
3, oluAlY $E 9 & FEFY HIEF4

9 RS

b

¢ Axsta 48Uy x W7sle] hydrocortisone £
AA g FEE dd AEAA BAFA AS 2
ARAE 27 Aok :

¥ 8w

Glucocorticord §1 hydrocortisone 34l¢] carbonic
anhydrase -inhibitor ¢l acetazolamide % xanthine -§-
Ea14) aminophylline o] :r3h-&o] o}wgl o gF-& w|X]
e Tt Brld dol #EF A5 L 3
A4 hydrocortisone (5 mg/kg)-2 F48 F 304 74
33}4] acetazolamide (10 mg/kg) *i= aminophylline
(10 mg/kg)& AT st agk 9 AsA a3
WE, AFLFA wlxe ¢ AFZsS st
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Ze A s gyt
L. hydrocortisone & ®la] A A4-EHe] AR Fqlgk
25 A4 9L acetazolamide o % 103e] w3
9.22+1.22 ml/10 min 24 o] Zh-e hydrocortisone -2
T G $E3A AN Fre 4478 a3 656
NE Frkelgdel A
AR F9Y% F acetazola-
3 FHAAY ol
2. hydrocortisone %] & acetazolamide £ A5
8k F 104 #A A hydrocortisone F91% 4] 2ol A}
-9} Natej A zhe 533 114, 44:20. 8 pEq/min, Cl—fA
%2 ¥ 88.342:10.21 4Eq/min o] ¢ 0w FLe Az
-#] hydrocortisone 59]-& &7 e -2 2] Ao A 9
Na* 5l Clij Al gke 535 27 82.52+12. 69 4Eq/min,
75.51£12.28 yuEq/min o) o} A -9 A AFfelel §g
B Aol & vpehu ol et
3. hydrocortisone & wlg| % Al E ol A =
5

‘98t ©h¥ aminophylline & A4 Folgt 2 Fol| 4%

a8 A AP sle] 9 Al galelel A
b Aol & E 4 glgle

4. A4 4441} hydrocortisone & A Sdle]
A 594 F acetazolamide 1} aminophylline - A%
Qg BE AP TAA Cuoltd Couwdll 494 9= m

3} hydrocortisone 2 acetazolamide £
o xAEE A ol F2 AF4 24 hydro.
«cortisone <] ]k carbonic anhydrase ¢ <&} =g&
‘hydrocortisone 5] A A EAA7= Aom Alzse,
Fgol e ALY g

hydrocortisone o] e g Ao v A

aminophylline ¢]

ADEEHE

1> Brodsky, W.A. & Satran, R. (1959): Compari-
son of effects of acidosis and alkalosis on the
renal action of diamox. Am. J. physiol. 197,
585-594. .

2) Davis, J.O. & Shock, N.W. (1949): The effect
of theophylline ethylene diamine on renal Junc-
tion in control subject and in patient with
congestive heart failure. J. Clin. Invest. 28,
1459-1468.

3) Friedberg, C.K., Halpern, M. & Taymor, R.
(1952): The effect of intravenously administer-

ed 6063, the carbonic anhydrase inhibitor,
2-acetyl-amino-1, 3, 4, -thiadiazol-5-sufon-
amide, on fluid and electrolytes in normal
subjects and patients with congestive heart
failure J. Clin. Invest. 31, 1074~1081,

4) Goldsmith, C., Beasley, H.K.,- Whalley, P.T,,
Rector, F.C. Jr. & Seldin, D.W. (1961): The
effect of salt deprivation on the wurinary con-
centrating mechanism in the dog. J. Clin.
Invest. 46, 2043~2052.

5) Goodman, L.S. & Gilman, A. (1970): Xanthines.
& Inhibitors of carbonic anhydrase. In The
pharmacological Basis of Therapeutics, 4th ed.
London. The Macmillan company p. 358-369
& p. 865.

6) Jick, H., Snyder, J.G., Finkelstein, E.M., Cohen,
J.L., Moore, E.W. & Morrison, R.S. (1963): On
the renal site and mode of action of glucocor-
ticoid in cirrhosis. J. Clin. Invest. 42, 1561~
1568.

7> Kass, E.H., Hechter, O., Macchi, I.A. & Mou,
T.W. (1954): Changes in patterns of secretion
of corticosteroids in rabbit after prolong treat-
meni with ACTH. Proc. Soc. Exp. Biol. Med.
85, 588-587.

8) Kessler, E.,, Allen, R.L. Jr., Kirman, D. & St-
rauss, H. (1964): Effect of aldesterone and
cortisol on sodium and water content of the rat
kidney. Am. J. physiol. 207, 109-112.

9 Kessler, E, Hilton, J.G. & Levy, M.R. (1962):
Renal and adrenal relationships in reflactory
edema. Circulation 26, 12-25.

10) A/A, 2734 (1973): Acetazolamide &) Carbonic
Anhydrase A AA LA )8 Corticostoids
4 9. A=Y Y =i, A2, p
69-78.

11D o183, =14 (1972): Acetazolamide & Carbo-
nic Anhydrase Z-AdA ZLd] o8 Xanthine
=AY 93 ATIAT XY T8, A
15-24.

12) Maren, T.H. (1963): The
enzyme inhibition and physiological response

relation  between

in the carbenic anhydrase system. J. Phar.

Exp. Ther. 139, 140~-158.



146 —o]&3) 9] 24) : Hydrocortisone 8] 54 F4¢| acetazolamide Bl aminophylline &
ol yahgol ®lalE GIg—

13) Meldrum, N.U. & Roughton, F.JJW. (1933):
Carbonic anhydrase: Its preparation and pro-
perties. J. physiol. 80, 113-142.

14) Mills, L.C. (1965): Adrenal cortex and adreno-
cortical hormones. In Drill's pharmacology in
medicine (8rd), ed. Diphalma, J.R., p. 1182-
1280, N.Y., McGraw-hill Book company.

15) Nechay, B.R. (1961): Aminophylline and its
relationship to some other diuretic agents in
dogs. J. Exp. Ther. 132, 339-344.

16) Nechay, B.R. (1971): Renal response to amino-

phylline in relation to hydration and exogenous (

vasopressin. J. Pharm. Exp. Ther. 176, 377~
382.

17) Orloff, J. & Handler, J.S. (1962): The similarity
of effects of wvasopressin, adenosine 38'-5'-
phosphate (cyclic-AMP) and theophylline on
the toad bladder. J. Clin. Invest. 41, 702-709.

18) Pechet, M.M., Bowers, B. & Bartter, F.C.(1959):
Metabolic studies with a new series of 1,4,-
diene steroid. I. Effects in normal subjects of
prednisone, predinisolone and a-fludropredni-
solone. J. Clin. Invest. 38, 691-698.

19) Pollak, V.E., Mattenheimer, IH., DeBruin, H.
& Weinman, K.J. (1965): Ezxperimental meta-
bolic acidosis: The enzymatic basis of ammonia
production by the dog kidney. J. Clin. Invest.
44, 169-181.

20). Raisz, L.G., McNeely, W.F., Saxon, L. & Ro-
senbaum, J.D. (1957): The effects of cortisone
and hydrocortisone on water diuresis and renal
function in man. J. Clin. Invest. 86, 367-379.

21) Schreiner, G.E. (1950): Determination of inulin
by means of resoricinol. Proc. Soc. Exp. Biol.
Med. 74, 117-120.

22) Smith, H.W., Finkelstein, N., Alimincsa, L.
Crawford, B. & Graber, M. (1945): The renal
clearances of substituted hippuric acid deriva-
tives and other aromatic acids in dog and man.
J. Clin, Invest. 24, 288-293.

23) ¥4 2R (1974): Acetazolamide 9] Car-
bonic Anhydrase B9 Az g Hydro-
cortisone 3% Aminophylline B g5 48, 71
EYuj e oY =73 A263, 2. 863-372.

24) Stormont, J.M., Crabbe, J., Fast, B., Wolfe, S.J.
& Davidson, C.S. (1959): The effect of predni-
sone and amphenone- on fluid and electrolyte
balance and on aldosterone excretion of patients
with cirrhosis and ascites. J. Lab. Clin. Med.
53, 896-416.

25) Thorn, G.W., Renold, A.E., Morse, W.L, Gold-
fien, A. & Reddy, W.J. (1955): Highly potent
adrenal cortical steroids: structure and biologic
activity. Ann. Invest. Med. 48, 979-1000.

26) Vander, A.J., Malvin, R.L., Wilde, W.S., Lapi-
des, J., Sullivan, L.P. & McMurray, V.M.
(1958): Effect of adrenalectomy and aldoste-
rone on proximal and distal tubular sodium re-
absorption. Proc. Soc. Ezp. Biol. Med. 99,
328-325.

27) Vander, A.J., Wilde, W.S. & Malvin, R.L.
(1960): . Stop flow analysis of aldosterone and
steroidal antagonist SC~-8109 on renal tubular
sodium transport kinetics. Proc. Soc. Exp. Biol..
Med. 108, 525-527,

28) Yunis, S.L., Bercovitch, D.D., Stein, R.M.,
Levitt, M.F. & Goldstein, M.H. (1964): Renal
tubular effects of hydrocortisone and aldoste-.
rone in normal hydropenic man; comment on:

sites of action. J. Clin. Invest. 48, 1668-1678..

—T7 4 —



