ke ke AR A 23
XKorean J. of Pharmacology
Volume 11, Number 2, 1975

Acetazolamide &] Carbonic Anhydrase 384 o] A] =80
o] &+ Testosterone 2] <3 3k
AzRAE e g

X =
S S

[0

-olads- =7

=Abstract=

Effects of Testosterone on Carbonic Anhydrase Inhibiting Action

of Acetazolamide

Dong Won Chang, Sang Bok Lee and Kyu Chul Cho

Department of Pharmacology, Catholic Medical College,

Seoul, Korea

This study was carried out to observe the effect of testosterone on carbonic anhydrase
inhibiting action of acetazolamide.

Carbonic anhydrase activities in the kidneys of mice were measured by Philpot and Philpot
method(1936) at 30, 90 and 150 minutes after intravenous administration of saline(0.5 ml/10 g)
or acetazolamide (0.25mg/10 g) in mice pretreated with testosterone (0.1 mg/10 g).

The changes in volume and pH of urine as well as those in urinary electrolytes, such as
Na*, Kt and Cl- were measured at 15 minutes interval for 150 minutes in the rabbit pre-
treated with double administrations of testosterone(10 mg/kg), 1 hour and 18 hours, prior
to the administration of acetazolamide (10 mg/kg).

The results were as follows:

1. Carbonic anhydrase activities in the kidneys of mice of testosterone-pretreated groups
were significantly higher than those of acetazolamide-treated group at 30 minutes.

No significant changes of carbonic anhydrase activities were observed in testosterone
-pretreated groups compared with saline-treated groups.

2. Combined administrations of acetazolamide and testosterone exhibited higher carbonic
anhydrase activity than those group of acetazolamide alone in the kidney of mice through
observed period of 150 minutes,

3. There were no significant changes in the excretion rate of urine and urinary electrolytes
in the group of rabbits with testosterone administerone alone.

Urine volume as well as Na* and Cl~ excretion rates in the combined treated group of
acetazolamide and testosterone were significantly lower than that of acetazolamide group
throughout experimental period except 15 minutes after drug administration at the time
transient increase was shown.

4. Generally lower K* excretion rate was obgserved in the combined treated group of

acetazolamide and testosterone compared with the single acetazolamide-treated group and the
testosterone-pretreated group shows lowest excretion rate of potassium.
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Fig. 1. Effect of testosterone on the carbonic
anhydrase inhibiting action of acetazol-
amide in the kidney of mouse,

Table 1. Effect of testosterone on the carbonic anhydrase inhibiting action of acetazolamide in the

kidney of mouse

Treatment Carbonic anhydrase activity
o dose/b.w. - . .
Tim\e‘ Saline Acetazol. Testosterone pretreated 0, I mg/10 g i.m.
(min)\ 0.5ml/10 g i.v. 0.25mg/10 g i.v. Saline Acetazol.
T~ 0.5ml/10 g i.v. 0.25mg/10 g i.v.
30 41.98+1, 287 26. 622, 7T0** 39.8142.45 35. 281, 26%*
(n=7) (n=7) (a=7) n=7)
90 42.654:0.81 38. 111, 18** 40,51+1, 22 39, 5740, 60*
=7 (n=7) (a=7) (=7
150 40.41+1.37 36. 48-£1. 70** 40.66=+1.83 I 38. 12+0. 96*
(n=7) (n=7) (n=7) l (a=7)
TMean+S.D. n=number of mouse *P<0.05, **P<0.001.
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Testo.; Testosterone 10 mg/kg (n=4)
Testo.+ Aceta.; Testosterone 10 mg/kg+ Acetazolamide 10 mg/kg (n=4)

*P (.65,

P <004,

P <0, 001.

4

PRy

Table 2. Combined effects of testosterone and acetazolamide on renal functions in the rabbit
Time Treat- Urine volume H Na+* + Cl-
ment (ml/15 min) b- (#Eq/min) («Eq/min) (#Eq/min)
) Aceta.  4.35+2. 117 8.49+0.59 49.52+25. 91 8.61+3.21 42,31£11.19
Testo. 4,80+0. 20 8.35+0. 24 50.80+16. 18 9.60+2, 12 32.79%10.24
Testo. + 3.524-2.24 8.25=+0.21 33.01+14.15 6.4442.00 25,04 8.36
Aceta.
15 Aceta. 9.49+2.00 8.62+0.31 99.55+18. 59 14.69+3.51 63.38-+21.35
"~ Testo. 4. 4042, 38** 8.45:+0.25 50. 19+16. 67%* 9.50+2, 37% 27,21+ 5. 25%
Testo. + 14.05+6.83 7.88-40. 38* 120. 17+57.50 13.14+2.06 56, 65-137. 36
Aceta.
30 Aceta. 10. 69+2. 59 8.63+0. 17 99. 34:+13. 58 14.641-2.87 - 69.03+16. 66
Testo. 3.384-2. 87** 8. 230, 24* 33. 40419, 23%** 8.9442. 47* 18. 86k 6.76%**
Testo. + '8.62+2.80 7.9440.51* 78.00+21.49 10. 36 1. 67* 35.88+12, 63*
Aceta.
45 Aceta. 8.95+2.57 8.67+0.29 89.22+12.35 13.2143.02 64.00+15. 11
Testo. 3.002. 45%* 8.0740.52 28.79--18. 89*H* 8.34+2, 47% 13. 89 3, 32%k
Testo. + 6.70+1.81 7.93=0. 48* 66. 28+12.95 10.56+2.85 28.31% 9. 20%*
Aceta. : ‘
60 Aceta. 7.78=+1.68 8.7040. 30 84.594-13.56 14.25%+2.31 59.01%13. 21
Testo. 2.6041.91** 7.92+0. 46* 35. 6521, 54** 8. 39+2. 85* 16. 19+ 6, 22%**
Testo. + 5.69+1.54 7.99:4+0, 17%* 58.07+11.43 11.35+3.09 22,09+ 8, 80**
Aceta.
75 Aceta. 7.2542.52 8. 76i0. 26 73.85+13.51 14.83%3.11 54.01%19.11
Testo. 3.33+2. 15% 7.8340. 45%* 26. 44218, 15%% 8, 171, 78%* 17. 46+ 8. 28%*
Testo. + 4.5240. 46 8.03+0.62 46.66+ 4. 16%* 11. 03+3. 98 19. 384 2.89**
Aceta. N .
90 Aceta. 6.4341.59 8.63+0.30 66.071-12.24 12. 48+43.89 47.98+12.01
Testo. 3.83+4.30 7.5440. 26%%% 23, 58-13. 40** 7.80+2. 68 17. 16 6.89%*
Testo. + 4.701.01 8.08+0.59 45,024 5, 33* 12.07+4.27 19.29+ 2.75%*
Aceta.
105 Aceta. 6.99-£3.54 8.53+0.16 . 71.324+14.30 13.2742.51 53.89414.32
Testo. 3.30+3.03 7.91+0. 44* 20. 6311, 31*** 8.51+1.91% 13.714 7. 25%*
Testo. + 4,254-1.17 8. 134-0. 49 39. 13+ 4. 13%* 12.55+3.69 19. 14 4. 56%*
Aceta. ;
120 Aceta. 7.58+2.12 8.4740. 12 73.73+13.57 15.594+2.31 60..86-1_‘12. 51
Testo. 2, 6022, 08%* 7.3040. 40%%% 17, 6411, 91F+* 8.5342, 31%* 17. 354 5. 20%**
Testo. + 3.67+1. 54* 8.1840. 44 42.01:& 7.97%* 13.774+3. 20 20. 351 6. Qgkk
Aceta.
135 Aceta. 8.31+3.52 ©8.444+0.12 73.31+15. 08 15. 9842, 59 62. 72i17. 59
Testo. 2.03+0. 75* 7. 4320, 61%* 16. 98411, 15%** 9. 101, 88** 12,784 3. 11%**
Testo. + 3.050, 65* 8. 16+0. 33 32,45+ 6. 33%* 12, 48£4. 02 15. 67% 0. 64%*
Ace;a. :
150 Aceta. 8.69+1.97 8.354-0. 21 75.49+15. 21 13.88+1.53 62.08:21.31
Testo. 2. 060, 87* 8. 1840.48 16, 3111, 74%** 9, 1943. 17* 12,73 1. 09k
Testo. + 5.95+3.81 7.88+0.07 45, 11+19, 65* 16. 11+6. 83 19. 78+ 4. 58%*
Aceta. :
Mean+S.D. n: number of amimal Aceta.; Acetazolamide 10 mg/kg (n=5)
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Fig. 2. Combined effect of testosterone and acetazolamide on urinary volume in the rabbit,

(2 T HEo| et A
1 229 #HE(Table 2, Fig. 2 ¥2)

L& A I5E e MAE e kog EA519 v

o) 248 3)5Fo] 4.35mlelgl o n, acetazolamide
£l 5 15%, 308 9.49ml, 10.69ml=z =759
I, 2 Fw 23 Fashe] 46F, 602, 758, 902,
1058, 1204, 1358 ® 160-3e] = 335 8.99 ml,
7.78ml, 7.25ml, 6.43ml, 6.99ml, 7.58 ml, 8.31ml
3 8.69mle]glc}.

testosterone w5 5oy 72 o 22 acetazolamide X
Al #dkel H2 QYA A4BPor, 15E, 304,
458, 608, 754, 004, 1058, 1204, 1355 @ 150
Bl Z7 HF 4.40ml, 3.38ml, 3.00ml, 2. 60ml,
3.33ml, 3.83ml, 3.30ml], 2.60ml 2.03ml 2 2.06
ml o] ¢ BH(P<0.01, P<0.01, P<0.01, P<0.01, P
0.05, n.s,, n.s,, P<{0.01, P<0.05, P<0.05).

testosterone A x| X] 3~ acetazolamide 5o 7--& ace-
tazolamide w1556 X 8} #| ;& w] acetazolamide =
AF 163 AYskne o7 F7-E dyen, 2 3t
£ 153, 30%, 453, 60, 753, 90%, 106, 120
+, 1354 4 15084 A7 g 14.05ml, 8.62ml,
6.70 ml, 5.69ml, 4.52ml, 4,70 ml, 4. 25 ml, 3. 67 ml,
3.05ml 2 5.95ml o] g},

2) MaHE Mol HS(Table 2 #x)
=

AN e W
Ashge.

acetazolamide F-of Fof| A FEF A Nate] wjdz

ESEE SR EE R T

k1

5

2 49.52 pEq/min o]l o=, BT F 1584 99,55
#Eq/min 2 2 74 F2 S71E 2yl 304, 453,
60%, 75%, 90, 1053, 1203, 135% g 15039 4
7k Zsbell whel b 3 99, 34 uBq/min, 89. 22 uBq/
min, 84,59 pEq/min, 73. 85 uEq/min, 66.07uEq/min,
71.32 pEq/min, 73.73 4Eq/min, 73.31 gEq/min %
75.49 pEq/min o 2 WA ke A3 g5t

testosterone 5o Foll Al Na*te] wldgke Az Azt
o wel ofk gastd e, 2 e 5%, 0%, 45
&, 60, 753, 90%, 1053, 1208, 1353 2 1503
o 27 33 50. 19 xEq/min, 33.40 xEq/min, 28.79
#Eq/min, 35.65 uBq/min, 26. 44 pEq/min, 23.58 uEq
20.63 uEq/min, 17.64 yxEq/min, 16,98 ¢Eq/
16. 31 pEq/min ¢ 2 acetazolamide F-of ¥}
WA A g AR 2 vH(P<0. 01, P<O0. 001,
P<0.001, P<C.01, P<0.01, P<0.01, P<0.001, P
<(0.001, P<0.001, P<0.00L).

testosterone A A A &  acetazolamide T Foll A =

/min,

min 8

Na*e] wjAdzke] w2219 33.01 tEq/minol] u]s}ed
1524 120.17 #Eq/min 2 2 R34 Zrstg e

=, o] T AR L] 308, 46%, 60, 75,
90, 105%, 1204, 1358 © 1508 Z7
78.00 pEq/min, 66. 28 yEq/min, 58. 07 #Eq/min, 46.
66 uEq/min, 45.02 yEq/min, 39.13 zEq/min, 42.01
32.45 yEq/min, % 45,11 #Eq/min 2.2
acetazolamide ThE-2 o) T3k wl ;A BB F 753
8 FARUA FaaR P00l P<0.85, P
0.01, P<0.01, P<0.01, P<0.05).

K*¢] w49 acetazolamide gt 52 2l 15258}

#Eq/min,
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15087k 2 WEe] flglen, 2 e 12.48~15.98
#Eq/min ¢] gl v},  testosterone 2oz K9 =L
Raste] 15%, 30, 458, 602, 752, 90%, 105-%,
1202, 1358 % 1508d] Z7F BF 9.50 #Eq/min,
8,94 pBq/min, 8.34 uEq/min, 8.39 #Eq/min 8.17
¢Eq/min, 7.80 #Eq/min, 8.51 4#Bq/min, 8.53 uBq/
min, 9.10 #Eq/min, ¥ 9.19 #Eq/min ¢ =4 aceta-
zolamide 2 734 w24 /A4 QA A&£IHFHPL
0. 05, P<0. 05, P<0. 05, P<0.05, P<0.01, n.s, P<
0.05, p<0.01, p<<0.01, p<0. 05).

testosterone A X 3 & acetazolamide Fod T A&
K+¢] AL acetazolamide gh-5Fol T3l vl ILA Izt
ve Ase ngos, 158, 30%, 458, 602, 75,
90%, 1053, 1203, 1353 %@ 1504} A7 I+ 13.
14 yEq/min, 10.36 #Eq/min, 10.56 #Eq/min, 1135
#Eq/min, 11, 03 #Eq/min, 12. 07 #Eq/min, 12.55 #Eq
/min, 13.77 uBq/min, 12,48 yBq/min % 16. 11 z¥q
/min & }epa gt

Cl-¢] MAFHe gzAgdA A I Aol & et
Wgok 499%E AolE Mgtk

.acetazolamide $o] % 158, 304, 456%, 60%, 75
B, 90, 1058, 1203, 135% 2 15084 Cl-¢ )
Age 24 ST 63.38 #Bq/min, 69,03 #Eq/min,
64. 00 #Eq/min, 59.01 p#Eq/min, 54.01 ¢Eq/min, 47.
98 yEq/min, 53.89 #Eq/min, 60.86 pEq/min, 62.72
#Eq/min % 62,08 xEq/min olgl o, testosterone
2 AAA G FolAE Cl- WA % gaste] 163,
308, 45, 603, 754, 90%, 105%, 1208, 1353
5 15088 2 s3E-e 27.21 xEq/min, 18.86 pBq/
min, 13. 89 #Eq/min, 16. 19 pEq/min, 17, 46 xEq/min,
17. 16 #Eq/min, 13.71 #Eq/min, 17. 35 pEq/min, 12
78 #Bq/min ¥ 12.73 xEq/min & 2 acetazolamide
FEFS T v A o 4 9A #Lzede (P
0.05, P<0.001, P<0.001, P<0.001, P<0.01, P<L
0.01, P<0.01, P<C0.001 P<C0.001, P<0. oL.

testosterone & A x| F acetazolamide o ¢l 4]
Cl-9) w4 % 154, 304, 454, 60, 75+, 90+,
1058, 1208, 135% 9
/min, 35.88 uEq/min, 28,31 #Eq/min, 22.09 pEq/
min, 19, 38 £Eq/min, 19. 29 uEq/min, 19. 14 £Eq/min,
20. 35 yEq/min, 15,67 x3q/min @ 19, 78 pEq/min o
2 acetazolamide v,}%——‘?-fﬁ 3 aA 450 &
4% 23gvH(ns, P<0.05, P<0.01, P<0.01, P<O.
01, P<0.01, P<0.01, P<0.001, P<0.01, P<0.0D).

15086 7z %3 56.65 uEq

6

3) pHe| HE(Table 2 =)

AE 4495 B A pH = 337 84909l =k
tazolamide R} 5% 2 155, 308, 45%, 608, 753,
90%, 105%, 1203, 1358 2 1508 AstAle] pHE
77+ 13 8.62, 8.63, 8.67, 8.70, 8.70, 8.63, 8.53,
8.47, 8.44 2 8.350]9l.27], testosterone RL-EF-o 4]
= A7 A W pH AF A3} 24sel 158, 304,
458, 60, 754, 904, 105%, 120%, 135% 4 150
o] Zzt 3 8.45, 8.23, 8.07, 7.92, 7.83, 7.54,
7.91, 7.30, 7.43 & 8.I8%A acetazolamide %=35
o] F3b v 2] 30L5H 135874 A 24E
29 e(P<0. 05, ns., P<0.05, P<0.01, P<0.001,
P<0.05, P<0.001, P<0.01).

testosterone %] X 3] ¥ acetazolamide Fo] A1 & 43 '
A% Rwpelle pHA 2stod, Az Astl meh 3
S Eohskd e 159, 308, 453, 608, 753,
90%, 1054, 120&, 1358 o 15084 27 55 7. 88,
7.94, 7,93, 7.99, 8.03, 8.08, 8.13, 818, 8.16
7.8824 15304 60%71x = acetazolamide 5%
st Mz | F9489A R gek(P<0.05, PO,
05, P<0.05, P<0.0D.

ace-

1

up$- 2o} 4] carbonic anhydrase &4-¢ S & A=A
g A A nul, testosterone FE-F-o] Aol A=A
A =] F 3} u]asle] carbonic anhydrase 24 ol
HelE ol Jehllx] 44l o), testosterone I}
acetazolamide & W FH4 3514 <¢ AL & acetazol-
amide 55 ei A wrh 7 dAge]l Fags 2R
sl

sulfonamide(—SO,NH )71 & &85 carbonic an-
hydrase &4 A FE-2 10°M~10"M FEA BE
%-Eo] Z£A8= carbonic anhydrase &4 A &
g 39 o= (Maren, 1967), o= }__ﬂ_%}oﬂﬂ 2 &
g0} W5 Yelhdoka sy vt (Maren, et al, 1961;
Kaye, 1965; Brodsky & Satran, 1959). =g+ o] <
FEL e FER 9YFAL Aol E 2 o] W
Fulel ebdet. ' '

ojd 3o} 2WA1972) aminophyllinej]- aceta-
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