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Effect of Prostaglandin E, and Acetazolamide upon Carbonic Anhydrase
Activity of Whole Blood in Rat

Hyoung Jin Park and Yang Hyeok Jo

Department of Physiology, Catholic Medical College, Seoul 110, Korea

This study was undertaken to investigate the influence of prostaglandin E;(PGE,) upon
the activity of carbonic anhydrase and upon the inhibitory action of acetazolamide on
carbonic anhydrase. The heparinized blood was sampled by cardiac puncture from Sprague-
Dawley strain rats under ether anesthesia and was hemolysed by adding distilled water
1,000 times the amount of the blood.

The activity of carbonic anhydrase of 0.1ml! of the hemolysate was measured by
Maren's simplified micro-method. In the first experiment, the 7 rats were used, and the
activity was measured by adding 0.1 ml of various concentrations of PGE;(0.5, 1.25, 2.5,
5.0, 10 and 20 zg/ml). In the second experiment, the 6 rats were used and the activity was
measured by adding 0.1ml of PGE,(5pg/ml) and 0.1ml of acetazolamide(6xX107"M/I)
respectively or simultaneously.

Obtained results were as follows:

1) The activity of carbonic anhydrase was significantly inhibited by PGE; at doses of
0.5~10 #zg/ml, maximally at a dose of 2.5 ug/ml, but inhibition was no more observed at
a dose of 20 pg/ml,

2) The activity of the acetazolamide group was significantly less than that of the control
group.

3) The activity of the PGE,+acetazolamide group was significantly less than those of the
PGE, group and the acetazolamide group.

It is inferred from the above results that the PGE,; inhibits the activity of carbonic
anhydrase dose-dependently and strengthens the inhibitory effect of acetazolamide on carbonic
anhydrase.

HCOs~3} H*o] g45 £ 2ghups-& EAA7 & S

o 2| o A A-g3he] ofn] A @A gl.ow (Maren, 1967),

acetazolamide &= carbonic anhydrase 8 R4 o

carbonic anhydrase = H,09F COp7} wh-$-5h4 oFghe 24 ALE sl A T4 AL 2w E 2y
* R EEL 0604E EY FYYEAg G a7 USR] Aasgieh(Maren, 1967; Hersey &
W 24 o] FolAl A4 High, 1971). &= prostaglandin E, (PGE,)E 4k¢]

-1 —



—ulgla} - 2oy : Prostaglandin E,s} Acetazolamide 7} 313 & (Z1f1) 4
Carbonic Anhydrase &4 d] v 2= o gF—

a1 e JAlste ALz ¢HA glrk (Ramwell et
al, 1968; Robert et al., 1968; Nezamis et al, 1971;
Main & Whittle, 1973; 2 A&, 1980). 22} o}A
7bx] prostaglandin Al 9} AL A AL F
52 X3, = AR Fed 4§ stn Y=
carbonic anhydrase off w]&le] prostaglandin A o]
oW g JoF-g Wi exd A Rast A gl
olof & @ FellA & prostaglandin A o] AHEw] o
AAAE AFst7] gl wyle] dske= PGE;] ¥
o} carbonic anhydrase 8] #4d ulxe FiFE T

= 3w, carbonic anhydrased A& odA e
acetazolamide ¢] £ Wlg PGE,9 438k uhs|
A} &gl
AME U WY
MEEE
2 ;A4 Alg] AH$3 Sprague-Dawley A2 3
# 13"t & Abg-sigdvt

AR

ether =15 stoll A} FH 9 AlAE A=sted 5mle
Wl g 3 5}g .o (heparin & FLumAE A4),
o] gL FHFE 10000 A FPAQAL=H
Ay F o] 9= carbonic anhydrase & x=&AF
o Y gd¥el 0.1mlE #Hsld Maren o]
(Maren, 1960) 2.2 carbonic anhydrase$] #4-&
24590

(1) ® 1 AE 383 7ule]ly L3 d 0.1 mld] o =
FEY (0.5 1.25, 2.5, 5.0, 10 ¥ 20 pg/ml) pros-
taglandin E,; (Sigma CO.) & 0.1 ml ¥ 742 2354
A carbonic anhydrase 8] #4-8 &3 § o 24 PGE,
9 Fxd W& A3 Ay,

2) M 2 ME 33 e=tele 28 0.1mle] 0.1
ml ¢ PGE, (5 pg/ml) 5} acetazolamide (6% 10-"M/7)
—g— 247 ®E ] F335"4 carbonic anhydrase

8 #HA-L £435t PGE,6] carbonic anhydrase o
o) 3k acetazolamide & o]A] Lol vz FFE 3
Ao

ZA A8 FAAH Al ZE SHA = t test B
Wilcoxon matched-pairs signed-ranks test & o] £
st FAld g Aeletg.ed, {FYFELS 5% F
%t

H 1AM

263 PGE,9] %9} €19 carbonic anhydrase
ZAAAE Ao]¢] FAF A 1 Ee] AAe carbo-
nic anhydrase &4 ol A& o} 29| carbonic anhy-
drase 4% 9} PGE, ¢ 54 74 &4 A& o
ZF o2 el WEgE TAYH.

=4 PGE,8] H%7} 0.5—10 pg/ml = carbonic
anhydrase @4 A& 2T gl a5t} £43
Al A9 (25 p<. 05, Wilcoxon test). PGE,
8 ¥Es 0.5—2.5pg/ml Y HeE FE} F7Hel
=g} A EE A2 Frbete] 2.5ug/mlelA 1 oA
o] A& vebgdon}, 5—20pe/mlY HedE
EE7} ZARAE LTt JAEe AR Fase
20 pg/ml el A& AAFe] A2FY gl 98t #9
3 A7t dgdeh qbs EFEY AAlel Aet o dAE

o] Z+2F o2 (40, 76—14.35%, T 26.33%9.35%),
Huld A £ o] BA L FEE FF 4Foldd 4utela
A 2.5pg/ml 2, 3kl A 5pg/mlE 22k HA o
AEE ol B4

o o
-
e |
- 4 o
z - l
o *
=RPPe A |/
2 o
T
X I
u -
o +
2 I
[ o o
< 20 /
« I~ ‘
o
L

o 05 125 25 50 10 20
PGE [pg/m!)

Fig. 1. Dose-dependent relationship of the ratio
of inhibition of the carbonic anhydrase
activity to various concentrations of PGE,.
Crosses indicate the statistical significan-
ce (p<.05) over the control group. Verti-
cal bars indicate S.E.M. Each group comp-
rises 7 rats.
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Tabl¢ 1. Carbonic anhydrase activity of whole
blood in rat in each treated group(Mean

+8.D.)
Carbonic anydrase activity
Groups (KU/ml)
Control 11, 757-0. 80
PGE, 8. 800, 76*
Acetazolamide 2.520. 54*
PGE,;+acetazolamide 2. 080, 70% ¥k, k¥

* The value is significantly different from that
of the control group(p<.001, t test).
#* The value is significantly different from that
of the PGE, group(p<. 05, Wilcoxon test).
*#% The value is significantly different from that
of the acetazolamide group. (p<. 05, Wilcoxon
test).
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