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Effects of Glibenclamide, an ATP-dependent K* Channel Blocker,
on Renal Function in Dog
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Abstret—Glibenclamide(GLY)(1.0 and 3.0 mg/kg), an ATP-dependent K* channel blocker, when given into the
vein in dogs, produced the diuretic action accompanied with the increase of osmolar clearance(C,,,), urinary
excretion of Na* and K* (B, Ey), and with the decrease in reabsorption rates for Na* and K* in renal tubules
(Rya» Ry), and then ratios of K* against Na* (K*/Na*) were decreased. GLY did not affect mean arterial pres-
sure at any doses used. At a low dose(0.1 mg/kg), GLY injected into a renal artery brought about the diurectic
action in both experimental and control kidncy, however at a higher dose(0.3 mg/kg), GLY appeared signifi-
cant diuretic action in the control kidney, but not in experimental kidney and the decrease of glomerular filtra-
tion rates(GFR), renal plasma flow(RPE), B, and the increase in Ey,. In the control kidney, these changes in
renal function exhibited the same aspect as shown in intravenous experiments. In experiments given into
carotid artery of GLY (0.5 and 1.5 mg/kg), changes in all renal function included the increase in urine volume
were the same pattern as shown in intravenous experiments. The above results suggest that glibenclamide pro-
duces diuretic action through central function and the action site of the GLY in kidney is the renal distal tubules

in dogs.
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Glibenclamide(GLY)E  2-Chloro-N-[2-[4-[[[(cyclohexyl-
amino)carbonyl]amino]-sulfonyllphenyl]ethyl]-2-mehtoxy-
benzamide(C,y3HaogCINZOsS)] 72 (The Merk Index, 1989)
E 71«1 9FE=EA] ATP-dependent K* channel *F&hA]Z
4&A I (Clark 5, 1993; Zini 5+, 1991; Quast?} Cook,
1989; Skilman® Feldman, 1981). =3} ¢] GLYE sul-
fonylurea#] 2] insulin ¥]¢)&A Fxie] A8 &2
ol oFZF2 ALMEEe] Aol(Skilman®} Feldman, 1981; Fel-
dman, 1985). GLY: ATP-sensitive %Rb* frZS <A
{Buckingham %, 1989)3}X ATP-sensitive K* channel
Kuyp® B3 A7 259 2] K* channel 7141
285 AAA 0 2 2ol (Zing 5, 1991; Quast®} Cook,
1989). Glibenclamide® in vitroe* K* channel 7|9}
of djshA] Aelel 8k (Buckingham 5, 1989; Cavero
2} Mestre, 1989)2 =h8-sk 3 o]} A (Sturgress 5,
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1988), 414 (Escande 5, 1989), A (Standen 5, 1989)
N Kyl WS GAIgetar =i glet. vebrt sul-
fonylurea s~2-7)2}2] &A1) tolbutamides EFSE sul-
fonylureafr2] M= 2471l o} UA3 A&l 9l
+ 7l 2vH(Schmid-Antomarchi 5, 1987; Boyd &, 1991;
Boyd %, 1990). ¢|7Z-2 v}Z. sulfonylurea 847} &
hal (channel protein) ©) AV K, pp2t RHE H3e| gl
= o sdelels AL gABhe ZAelvh(Schmid-Anto-
marchi 5, 1987; Boyd 5. 1990; Sturgress &, 19853).
#ZTole ATA WHellA K+ channel®] ¥gke] A= 9lA
AT o] T B2 Ky o) EF 2 T
TEY AAe] AFAE HelM FHl = e WangH
Geibisch, 1992). B3] ZTH-EE9 A lA= Nat AF5
o)) Fo]8l= Henle's loopd] Az K+ #4]9) F=
B9l oA g Hxe] At Eafge] U
oK (Clark 5, 1993). =3t =l31A] g2 AFelx E7t
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o] FARL GLY:E Kuypl 2ol 9Jsled Na¥e] AF+E
qA s A Uﬂ—n—oﬂ K*2] A<=2k7 Henle's loopol| A€
Nat-2CI-K*e] £4] ¢]52 vhsjgti= B 1v%e gleh(Clark
5, 1993). GLY$} 71%" Kurp JFHAIE 2173 A H 2]
o) K* channel®] AE|Zel H&E fpysl=d ofF £
o okE|gA E7oln), nlEhA B &2 glibenclamide?]
7 (dog) 4171 ell dIgt d3E AR goE== o F
#Helalr) sl A5 AY Tz Alesigint.

Mgy

=
AM-2FE5-2- glibenclamide(RBL. USA), creatinine anhy-
drous(Sigma, USA), P-aminohippuric acid(Sigma, USA),
pentobarbital sodium(Entobar® A ) Fe] pento-
barbital sodiume FAM|l Entobar®S It E ARSI
glibenclamidel> Quast 5-(Boyd 5, 1991)2] wel wlet
IN NaCl 0.6ml, ethanol 1.0ml, polyethyleneglycol 400
1.0ml, H,0 0.4 mltotal 3.0ml)pl glibenclamide 30.0 mg
& AgAA oA ARSI Vel HEE 0.9%
salinedl] £3JX A AkgslEr}. AME7]7]E spectrophotometer
(Shimadzu, Japan), flame photometer(Ciba-Corning, Eng-
land), osmometer (Advanced Ins., USA), peristaltic pump
(Tokyo Rikakikai, Japan), infusion pump(KD Scientific,
USA), physiograph(Grass, USA), centrifuge(Vision Scien-
tific, Korea), thermoregulating apparatus(Fine Science Tools,
USA) Soln) AREE2 A% 10~13kee] A =
Tagle] ARSI
HH:H
ARER e AW AeRE By ARt B A
f=20] FHsLLE sl¢ith. 13 pentobarbital sodiumE
35.0 mg/kg, i. vi Fojsla Hgol wel AgE ot 5
Faleteh. “RIE Jhe 8 Akl e 24 5
F2 S0l 3] $15led 7]=el endotracheal tubeZ
’;}‘%J A sl Fiae] 4 A oFE T
A7) Ao peristaltic pumpE o]-§3k] FUIL,
= w22 745 N AFENZ B o WS
"‘*]74 oFZ el 2RgF =7)9] polyethyleneZH(PE)
< Ak aAdsle] 108 Aoz AlsfEglot. g A
o] oFF Fodi= kE ke PERE AMY T4
2 wkr ROo%E 3 o E S3HHE A IAs
A5 Wl A2 AFAL =FAA WA RpeR FF
23 gauge FAF-2- PERHLZ. infusion pump} dEE
ohe AREPLE FfIsle 18 mihee] SE2 Alz] A
£ A% 7Y TR FEA GEE HeEh )
# mgste] Bt FAPIE o83t bolus2 FA}

% @

slgich. Ao GEFE Fo Bl A AFE A2
sled AFWE xF A7) F A L Fo e
9} 7o wpHeg )% infusion pumpdl AHE WA =
ko] Falale ATHUE gilsle] At owe] A
g aledoo] 39 o 12 mlhrE 344} Clearancet
clearance B (creatinine, PAH)YS UA%) &% Fmo] o
Aol 22slsE Z3|%¥(creatinine 50.0 mg/kg, PAH 6.0
mg/keye Foigh F Zojo] wFol WA FiE FY
Aof| A7}sled AL Fsi3em v clearance 74| I
o] heparin-saline® 2. AHAM A A3 T PER
& Bl Al F R vh AL Feisted AL
o Btalvlr} kol €7 EAo| ARgSit. Hsbe]
%2 o= 2 3% pressure transduceli— o A 3}
physiograph’dol] 7158ke] AZslgdvl. ALS JASH +
z)5}7] $)8ke] thermoregulating apparatusg ©]-8-5}33t.
Clearance 249l C’] creatinine=- Phillips®] W (Philips, 1944),
PAHE Smith 52 ¥hg(Smith 5, 1945 <J3ka-on
Nat¥} K+ ﬂdmL photometer=, osmolarity osmome-
terz 24 aarh. BAA fo)e] ARE qEAE 5
2] ¥%% Student's paired t-test(Snedecor®t Cochran, 1980)
2 ssdvt

e

MLy 08t glibenclamide(GLY)2] MEEE

AR A4S AT Fdsle] wapo] A HUE
w105 7}21_1 e 25 ARl v 74%101]
GLYZE Foi3t F vehds A7) H3E LHJ] 2|
757 v & ). o] AgelA GLYel 23 k&
o] =78} oEe] =% Na'd} K2 HHXQEE}:C’] 718l

Table & CLYE 1.0mgkg, i. v& FI3 5 vjeh
= AA)%e WHE BB AF0=8)S T B4 A
gt 7 elch. Table A vlElRd B2 B =3F (Voo 7
-?— &2 2.2240.21(meant S.B.) ml/minoflA] GLYF*]
A17)3e] A37)74RA] Z2F 319024, 3.44+0.229
3.55%0.22 ml/minZ. —7}6]‘” o FAMLEE FeA}
AL vEpfigiet, olwe] AAYEY] WEHE By Al
A -2 (GFRF AEFHRPF: A& WP edgke
W, =% Nat lAd=HEE HEX 169.0£14.02 pEg/
mind| A ZH7Zb 256241873, 291.0+£1840 H 2878+
16.59 ;.LEq/mini 2715159 Bohet BAH A= v
ehgoh. =3 Kt@l WABFEYS] ¥ By sk vt
A *ﬂﬁuu = F 4= glodet. oe fH'GM 2
oA Nate} K*< zH 548 (RN,l R B2t B 71
of whalEsle] Zhaslg S-S el ¢ lHTh =R AT
AANAEC, 2 S7He K“”/Na+ wle] a7} vieldeat
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Table I. Effect of glibenclamide (1.0 mg/kg) given into vein on renal function in dog

Time Vol GFR RPF Cosm Cuyo En. Rya Ex Ry K*/Na* MAP

(rmin)  (ml/min) (ml/min) (ml/min) (LEg/min) (%) (LEg/min) (%) (%) (mmHg)

200 2.22 38.2 76.5 2.63 -0.40 169.0 97.2 31.1 82.9 26.3 111.8
= 0.21 +369 =£554 =£0290 £0.11 * 14.02 + 0.51 + 1.98 +254 211 + 2.35

Glibenclamide (1.0 mg/kg), i.v.

0-10 3.19* 422 79.4 3.70% ~0.51 256.2% 96.1° 38.6* 81.2° 21.6 120.5
024 £325 £480 =033 £011 + 18.73 +0.72 =+ 2.27 + 2.61 +1.93 +314

10-20 3.44% 38.9 74.7 4.01* -0.58 291.0% 05.3° 34.2 81.1° 19.0° 119.7
+022 £395 451 £033 =E0.10 £ 18.40 * 0.76 + 2.04 £442 215 + 2.18

20-30 3.55% 40.0 74.8 3.89% -0.34 287.8* 95.2° 34.0 82.0 18.8° 120.7
022 4298 £515 £029 012 £ 1659 = 0.73 + 2.55 + 380 X216 + 2.61

Mean = S.E. from 8 experiments. Abbreviation: Vol; Urine flow rate. GFR; Glomerular filtration rates calculated by creatinine clearance.
RPF; Renal plasma flows calculated by p-aminohippuric acid clearance. C,, and Cy,q; Clearances of osmolar substance and free water,
resp. By, and E,; Amounts of sodium and potassium excreted in urine. resp. Ry, and Ry; Reabsorption rates of sodium and potassium in
renal tubules, resp. K*/Na*; Ratios of Ej against Ey,. MAP; Mean arterial pressure as calculated from (diastolic pressure + 1/3 pulse
pressure). Significant increases were marked with asterisks(*) and significant decreases with open circle(o) from corresponding control

values by Student's pair 7- fest.

Table IL. Effect of glibenclamide (3.0 mg/kg) given into vein on renal function in dog

Time Vol GFR  RPF  Cosm  Cyypg N Ry, Eq Ry K*Nat  MAP
(min) (mV/min) (ml/min) (ml/min) (LEq/min) (%) (MEqg/min) (%) (%) (mmHg)
-20-0 222 38.2 76.5 2.63 -0.40 169.0 97.2 31.1 82.9 26.3 111.8

+021 £369 £554 +029 £005

Glibenclamide (3.0 mg/kg), i.v.

0-10 4.84%* 40.4 70.7 4.93%  -0.09*
+030 £321 £460 *033 +£0.06
10-20 5.49% 39.7 69.5 532% 0.11%
£022 #3388 481 =033 006
20-30 5.09% 40.1 67.9 5.08% 0.01%*
£ 015 274 £373 £024 £ 006
30-40 4.71* 39.2 64.9 4.83% -0.01
021 +217 £560 *013 £ 006

+ 29.27

+ 15.96

£ 10.11 *0.55

* 14.02 * 051 £ 1.98 + 254 + 212 + 235
368.6% 94.1° 41.0% 79.5° 14.7° 121.1
+ 2835 * 095 * 4.18 x 2.22 +£ 131 + 3.07
425.1%* 93.1° 40.5% 78.8° 11.4° 120.8
+ 0.86 + 4.55 £292 *+ 0.89 x 3.66
398.0% 93.4° 37.3% 80.9° 10.0° 120.4
+ 0.45 * 4.57 + 2.53 * 0.62 =+ 3.63
360.6" 93.8° 39.8% 79.1° 10.6° 120.4

=+ 5.55 + 327 £ 0.55 = 3.63

Mean + S.E. from § experiments. Other legends are the same as in table L.

A ﬂﬂ‘i(cw;o)g]' HAAAGMAPYE o4 H3E
B2 4 gl o] Agd ek GLYY 4elx AlF
ol ol GEE PIAA] oS Fsiidt

Table IR= GLYS] Fo13-& Fddled 3.0 mgkg, i
2 Bolgl A8 (n=8)g 3k} Ao}, o47]o1]/4 et Al
715 HAE #ASH Table PiA vield whe} o]
=FF (Vo] F7kel BlEolM By, Bx B Coi® SAH
frejAdel S7Ht Ry, Re@F KH/Na* v)e] f-ojAdel 747}
HEReH Table [0 298] el Volo| $7HS WX
T 4475 WEe] Azrl os AgdEgdes sz
CHZOO] _‘7]"’1”'6] vE}t 7o)t Cuo A, 1:]]_,7-_72]
-0.40£0.05 ml/minell M GLY, 3.0 mg/kg, iv. F -0.09%
0.06, 0.1120.06, 0.01£0.06 % -0.01%0.06 ml/minZ f-
el F7HE ehisie.
e &S0 F0i8t GLYS| HEEER

—_

7§u11oﬂ _,_c:]—s]- GLY= o]_,lj_z 1_,].5]1,]]9\11;] c] c;]
Z-go] Aol A1) 2E1lA] —g%—r il 111-" zhg
71 AR S5k = *1—‘"-““1H°ﬂ GLYZ F3l
vehd 2771 w3E GLYE F4351A] 1%—3— =
A ZA)e] 7)F wEhe) vl {r%%} o

Table IIE= GLYZ A Fodzre] 1089 14 3}
= 0.1 mgkgs % 4AlgHel] FoAt AP =0 TF
Bl BAIAEE Zolvh. Table A L2 FHee] A8
AAE, RE —.EPJ Az 27e 3ot w3e AAshd
AR ()Y 79, NEA] 1.8010.19 ml/minel] B8} A1

75 z1]37]77]7< Zrzy 3404025, 2.68£0.165 2.58+
0.17 mV/minZ. 24”1 718 Jehfiglet. 221 (R)9)
2% 1.25+0.08 mi/min®] oA wste] A2 161k
0.18, 1.53£0.09¢} 1.65+£0.10 mVmin® Eo|zlgler %
A FA= Jepfigdeh 28y 2 Syl Lo BE)

JBi —[d; rﬂ ke
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Table XII. Effect of glibenclamide (0.1 mg/kg) given jinto a renal artery on renal function in dog

Parameters Times Control 0~ 10 10 ~ 20 20 ~ 30(min)
Vol(ml/min) L 1.80 £ 0.19 340 £ 0.25* 2.68 £ 0.16* 2.58 = 0.17*
R 125008 1.61 £ 0.18* 1.53 £ 0.09* 1.65 £ 0.10*
GFR(ml/min) L 2534222 27.6 = 3.54 22.7 = 241 21.8 £ 2.20
R 206 £ 3.67 21.8 £ 2.39 21.9 £ 1.98 216 - 222
RPF(ml/min) L 480 = 3.28 52.1 £ 595 40.2 £ 3.73 42.4 + 3.57
R 403 £ 3.16 46.0 + 4.38 39.3 £ 343 432 £ 384
Cosm(ml/min) L 193 £008 331 = 0.11* 2.68 £ 0.06* 2.65 == 0.08
R 1.42 = 0.14 1.80 = 0.29 1.86 = 0.15 1.99 £ 0.14
Cy,o(ml/min) L -0.13%008 0.09 £ 0.08 0.00 £ 0.08 -0.08 % 0.07
B R -0.17 £ 0.09 -0.19 = 0.13 -0.34 £ 0.12 -0.35 £ 0.11
Ejy,(LEq/min) L 140.0 £ 10.18 261.4 = 13.18% 217.3 = 843* 2182 £ 11.78*
R 104.0 = 10.18 140.9 £ 13.12% 152.4 £ 6.43% 157.9 + 5.13%
Ru(%) L 942 £ 099 91.1 £ 1.31 01.4 = 1.26 914 £1.22
R 960 £ 0.61 953 + 0.58 94.8 £ 0.63 94.3 £ 0.88
Ey(LLEq/min) L 21.8 = 0.96 30,7 = 2.52% 23.6 = 1.82 22.2 4 1.68
R 19.0 £ 1.17 233 + 2.15 21.0 £ 1.71 20.0 = 1.70
Ry (%) L 786 =382 73.5 £ 4.13 76.5 £ 3.51 779 £ 252
R 804 = 1.16 777 £ 1.76 79.9 = 2.01 80.4 = 196
K*/Na*(%) L 18.5 + 3.31 11.6 = 1.28 10.9 = 149 107 £ 2.04
R 183 £ 2.12 175 £ 354 135 £ 1.67 12.5 - 195

Mean * S.E. from 6 experiments. L: Left(experimental) kidney, R: Right(control) kidney. Other legends are the same as in table J.

Table IV. Effect of glibenclamide (0.3 mg/kg) given into a renal artery on renal function in dog

Parameters \ Times Control 0~ 10 10 ~ 20 20 ~ 30 30 ~ 40 (min)
Vol(mil/min) L 2.06 £ 0.23 2.87 =+ 0.22% 243 £ 0.18 233 £0.17 2,15+ 0.14
R 1.28 = 0.11 2.13 = 0.12* 2.23 = 0.06% 247 £ 0.10% 2.53 = Q.16*
GFR(ml/min) L 275 £ 222 18.9 =+ 2.31 16.6 = 2,14 19.5 £ 2.13 17.0 £ 2.35
R 21.3 £ 2.33 23,8 £ 2.50 21.7 £ 2.11 232 £ 243 24,1 = 2.48
RPF(ml/min) L 509 = 215 38.4 = 2.54 36.5 = 2.46 404 £ 2.50 36.5 & 2.89
R 423 £ 422 476 + 4.62 48.7 £ 4.46 49.0 £ 5.29 50.4 = 5.26
Cosm(iml/min) L 2.03 £ 0.16 2.72 £ 0.25% 233 £ 034 2.23 = 0.31 2.09 £ 0.26
R 1.34 £ 0.09 2.36 + 0.12% 241 £ 0.06* 2.62 & 0.09% 271 £ 0.20%
Cyy,0(ml/min) L 0.03 £ 0.08 0.15 £ 0.04 0.10 £ 0.06 0.11 £ 0.06 0.06 = 0.06
R -0.07 £ 0.04 -0.22 £ 0.07 -0.17 £ 0.07 -0.16 £ 0.08 -0.18 = 0.06
B (mEg/min) L 1482 + 13.41 238.1 £ 22.92% 209.5 = 20.31% 1772 £ 15.87* 163.6 = 13.00*
R 995 = 5.39 191.0 &+ 12.93* 191.7 & 6.45% 226.2 X 13.85% 238.4 £ 13.63%
Ry (%) L 93.7 £ 1.33 892 £ 225 89.6 £ 2.09 91.6 £ 1.74 904 £ 1.27
R 96.1 = 0.42 94.0 = 0.33 93.4 = 0.43 92.2 + 0.63 92.4 = 0.69
Ey(LEq/min) L 234 = 1.10 179 £ 2.62 15.6 £ 243 16.0 £ 2.07 16.4 = ].88
R 19.5 £ 1.57 254 £ 2.44* 253 £ 2.48* 207 £ 3.42% 31.3 &£ 3.95%
Ry (%) L 77.7 + 2.58 79.3 £+ 2.98 80.1 = 2.94% 80.2 + 3.07% 77.4 = 241
R 80.2 = 1.57 77.6 £ 141 754 x 1.84 71.9 £ 2.76 722 & 2.43
K*/Na*(%) L 19.7 + 2.69 10.6 + 1.11 9.24 = 0.74 11.1 £ 0.83 11.1 £ 0.59
R 19.6 = 1.33 12.6 + 0.62 12.7 £+ 1.03 122 £0.72 12.7 = 044

Mean *+ S.E. from 6 experiments. Other legends are the same as in table T and IIT.
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of ¥ 7oz elyich olu 41715 W= FE ¢ o)Al FrlEAke] YeRA] koie). ReAlE H 17]elA
Zo] €, Exd 371 Ry 8F KNa* ¥]7} %}is]ai A4\ AR ZZF 2.13£0.12, 2.23£0.06, 2.47+0.10, 2.53
o}, 28} GFRe} RPF:= LellA Zslelont Reflal: £ +0.16 mV/min®8] ™HFE=] 1.28+0.11 ml/mine]] ®]s}e] &
°]9ld= W3}l gl AHoR &29le 712 el olwe] A1x7] 5

Table IVE GLYE 0.3 mgkel 2 S3Fsle] 5 M% W3S FAshd GFRI RPF= Lol|Al= A 7)7kel] HH
e F4% A n=6)T FTLT A ¢1t¥ o) A Lol FoAdel AR veEpigiont R AS, BAA Hee
olelAl GLY Fof 3 A 1715 AlQgt A2, 3, 471011 Al glort 9zke] Fote] kS WEpSh Eye L Rell

=
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Fig. 1. Percent changes of renal function by glibenclamide given into a renal artery in dog.
Data from table IIl and IV. GLY: glibenclamide, P-values were obtained by comparing of corresponding experimental (L) values. Other
legends are the same as in table I : experimental left kidney, §: control right kidney.
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Table V. Effect of glibenclamide (0.5 mg/kg) given into carotid artery on renal function in dog

Time Vol GFR RPF  Cunm  Cupo Ep, Ry By Ry K*/Na*  MAP

(min) (ml/min) (ml/min) (ml/min) (MEq/min) (%) (LWEq/min) (% (%) (mmHg)

-20-0 3.17 55.9 91.7 3.12 0.05 212.3 96.9 + 46.7 80.7 21.0 117.5
+ 0.20 649 +681 =025 £017 =X 1572 0.49 + 8.37 + 2.87 + 1.00 + 899

Glibenclamide (0.5 mg/kg) into carotid arlery

0-10 3.20 56.9 914 3.29 ~0.09 245.0% 96.3 % 45.2 30.6 18.1 119.6
+ 0.28 637 630 021 £0.18 £ 1444 0.73 * 6.77 T 3.18 + 1.13 + 928

10-20 2.85 56.2 91.9 3.53 -0.68 228.8 96.0 = 37.1 82.9 15.1° 122.0
*0.15 659 £603 £026 022 L1620 1.24 T 9.10 + 448 £ 1.57 £ 774

20-30 2.80 54.4 89.0 3.44 -0.64 2279 96.2 £ 36.7 82.1 15.0¢ 123.6
+0.13 + 58 £3589 =019 £019 =+ 1448 1.05 + 7.26 + 4.64 =+ 1.14 + 7.82

Mean *+ S.E. from 6 experiments. Other legends are the same as in table 1.

Table VI Effect of glibenclamide (1.5 mg/kg) given into carotid artery on renal function in dog

Time Vol GFR RPF Cosm Ch,0 Ey, Ry, Eg Ry¢ K*/Na* MAP
(min) (ml/min) (ml/min) (ml/min) (LUEg/min) (%) (WEg/min) (%) (%) (rmmHg)
-20-0 3.17 55.9 91.7 3.12 0.05 2123 96.9 46.7 80.7 21.0 117.5

£ 020 649 £681 =025 X017 £1572 =049 837 =287 £1.00 * 8.99
Glibenclamide (1.5 mg/kg) into carotid artery

0-10 417 7 575 93.8 4.54% -0.38 326.3% 95.1¢ 52.4 77.5° 15.7° 122.9
+ 030 +625 653 £020 =029 1754 £107 =776 £428 x 0.67 * 8.03
10-20 5.23% 57.5 93.0 5.18% 0.06 406.2* 94.6° 62.6% 74.4° 15.6° 124.4
* 0.57 £610 +£619 =043 £019 =*=3518 =L£075 £993 =395 + 0.28 + 7.54

20-30 4.83% 56.6 86.6 4.94% -0.11 382.5% 94.9° 61.6% 77.8° 17.6 126.3
+ 0.70 633 £556 =052 £018 +4423 =077 L9444 190 * 1.18 + 8.73

30-40 3.67% 57.7 91.8 4.21% -0.54% 317.3% 95.5° 53.6% 76.3° 18.6 126.3
T 0.52 651 605 046 021 L3924 =104 905 £547 =138 £ 1059

Mean * S.E. from 6 experiments, Other legends are the same as in table I.

Me o Zel A ZdeM oA 7R veRin 2 AEH We M Ao Foigk 282 1o el

21} RNa¢t K¥/Na® & 45 o 3o] A 7178 3t 5 Fg F AT WEE s

o] 7}48loic}, Table V3= GLY, 0.5 mg/kgs 735 ljof] Foigh Ag
Fig. 12 GLYE & A§Hel] Foigt F viepd A% (n=6y% F%5F Aelch. Table VelA vlehinlse} 7o) A

7158 HIHE W82 %A ZloJw. GLY, 0.1 my/kg AR ez B2 4715 wEE A3 5 Quivt o

M make] A, UF AN F7HES] Aol g9l TF Byl Al7leAe] F7ke) Cyo¥t K/Nat 1] A|27]

o Ze] Flsledth. 2Evt GLY, 0.3 me/kgel M = 2 AN agAde] LAF

22 ME SElsl wake] ZvlsAabe] vepg ot Aal Table VI= GLYZ 1.5 mg/kgS 2 ZFaksle] 75 ud]

Qi HotE HEE BAY ¢ ¢dddh old A7eS Foigtk A 6ol S Fgte] FA A7 Aol of7)e]
¥ GFRe} RPFF ol &30S HeE |} golent A A mEe] FRE 37 C % By, B OEE Sk
oM FHastdet. 28y ENa®l -9, GLY, 0.1 Ry Ry ¥ K*/Na® #]2] 4 Fo] F33l vepde
mghkglAE FEM fAl8 B2 Frhsisiont 03 w o]d AL GLYT AHW Foisielg o] <t
mg/kgol| M= LollA ofzke] 717}, RAME FE13 S0} ol fAbslgeh. olW &9k 117.5%£8.99 mmHgel A
7b vebtet. eld) Ryis Lelvd RellA wls:dl wle= 3 126.3110.59 mmHg® o 7.5% %713}9)evt B4 fo
Aalgdeh, a#ER LeME Bol Sviel RS At A2 gedet.

dolbed = 27310 GFR$} RPFE] e ¢lsle] kaf

F7}F Aol YEA ke Ao AR ESgITh oldf xwF il
- W% GFR, RPF, B8t E /b Adalel v|sled HzAl

9] Zolgoe] o2 FEBlgen A4 el vshigch K* channel XFA1¢] glibenclimideS A #oll FofA]
HEYo F0igt GLYS MEEE Lol Zielgem olw AA7se] Ml AR A

et



Glibenclamide? | t1&7 [0l DIxl= &gk 255

B (Cog™ =% Naih K9] lAZ(Ey, E¢l 3718}
AM wFel e Na K] A EFFE(R,,, R 79
b eyl Nyl g K] Bl(KYNahH®= zhassont
il HoE od3fe] gisith. T A d GLYE
Fol3 7%, GLYS] AL k0.1 mg/keyel e 3% 413
(FIA M AZA RPN o 7ol 3] Frpdite]
viEpdel, e w2k ok0.3 me/ke)e] 7, daale A=
FRE ol wAE-& el o) AddiledMe mEe] {2
Al F7FRAe] VeRdA] esith o) Alglalel At A
TAH A& (GFRF AGFHFRPFY] F94¢] a8
o] VEgter] Eyi= 718l B AAslgint. x4l
o M2] AR5 #HElE Ay Folile} 22 okiks
viepigicl. GLYS] 759 Fejrlolm nafe] F7)e} o
Eo] BE A7 Wiyl A Fodrjel b2 opt
£ vehligid o]ake] A2 ol glibenclamided] F5-
Moz zAg 47| WPl AAhe] M el 33
< ¥IA elmAgS vehiie ZleR Almdel. GLY7} o
BR8-S viERY o] 2hge] FFA o]l FA s Al
A, B A7 el Fo3a], Fodaldd@alpls B
v 239 dE:AlelA o)mage] sG] A, A
el GLYE FoAld= F213 o] wzhdo] et
Rehdz} 414759 W Ay Foi], 2= 3 4
T Foslge W izAleld Jepls ofE 722

= 49FE At o) AA Suk S(Suki 5,
1965)2] o] el wel C, % CyoZM ZAE3M Cot
Cuo’t B2l B718ke A$ 2 AL el
Cou’t B7HIE Cy 7t Fad FWlshe 4¢ 2 3
4782 WA =Tt Henle's loopsle] 1141 =Y
B3 57k Egel At BHo=E K¥Na*t ®l7h 3
45 == Henle's loopsl "= E\ 9t E7} &4l &
7FSkEE K¥/Na* ¥l F718p7 vt Bxlshe). wepd 2 4
FellMe Co®l B7F Cyyo®l A 1 Edoln] Holr}
Et A4slgrvh, 718 Atel® o Zvhge] F39)
w2d) vlste] B T8I $7k2 qldt KYNat ¥I7h 3
A3l9eme GLYS] 2] U9l age g ezl
oh AFFAA oJabel HHEL] Nate Z94 el )
FrEH A FES A mR M o] FolA] e o
7]l KF(H*)-Na* 28 pump?} Q3 ©] pumps ¥4l
- M FH]== BANAF E2EQ) aldosterone R ©]
Fo1zlet. oA Adrdei o] pumprt Ak Nam AHE
oh Kte] 28]7}k S8 ®let o]2Z4 KY/Na* ¥l &
A HARE W] A Nat AlFrt ddelA =59
(Ena 37D, K] RH|= 223 #), o]o] ulz} K*/Nat
H= ZA(Gill, 197031 e}, o] o] B we) £ Al
o] AaZ EspH KY/Na* v|7} sl ens GLY

2472 Henle's loop7t oPx UM wia AFHC)
K* channel®] 552 Henle's loops} vjEe] K* £H]
H-2le] 93l A8 Clark 2, 1993)= A& A g
o GLYS| 21l #Ee] o] K* channetd 5 7bs
A WA = ok e o] AL B s] st
of FrMAEe] avtEc)

ZiAtel gt

2 ooy 19989 % FAUE T dT- 2Au|d] &3k
G- S gl o] elof] ZApElel

it

et

Buckingham, R. E., Hamilton, T. C., Howlett, D. R., Mootoo,
5. and Wilson. C. (1989). Inhibition by glibenclamide of the
vasorelaxant action of cromakalim in rat. Br. J. Pharmacol.
97, 57-64.

Boyd, A. E., ITl, Aguilar-Bryan, L. and Nelson, D. A. (1990).
Molecular mechanism of action of glyburide on the beta
cell. Am. J. Med. 89, 35-108S.

Boyd, A. E., IIl, Aguillar-Bryan, L., Bryan, J., Kunze, D. L.,
Moss, L., Nelson, D. A., Rajan, A. S., Raef, H,, Xiang, H.
D. and Yaney, G. C. (1991). Sulfonylurea signal transdu-
tion. Recent Pro. Horm. Res. 47, 299-317.

Cavero, I, Mondot, 8. and Mestre, M. (1989). Vasorelaxant
effects of cromakalim in rats mediated by glibenclamide-
sensitive potassium channels. J. Phanacol. Exp. Ther., 248,
1261-1268.

Clark, M. A., Hunphrey, S. I., Smith, M. P. and Ludens, J. H.
(1993). Unique natriuretic properties of the ATP-sensitive
K* channel blocker glyburide in conscious rats. J. Pharma-
col. Exp. Ther. 265, 933-937.

Eltze, M. (1989). Glibenclamide is a competitive antagonist of
cromakalim, pinacidil and RP49356 in guinea pig pulmon-
ary artery. Eur. J. Pharmacol. 165, 231-239.

Escande, D., Thuringer, D., LE Guern, S., Courteix, J.,
Laville, M. and Cavero, 1. (1989). potassium channel
openers act through an activation of ATP-sensitive K*
channel in guinea pig cardiac mycocytes. Pfliigers Arch.
414, 669-675.

Feldman, J. M. (1985). Glyburide: A second generation
hypoglycemic agent. History, chemistry, metabolism phar-
macokinetics, clinical use and adverse effects. Pharmaco-
therapy 5, 43-62.

Gill, W. S. (1970). Formation and excretion of urine. Journal
of RIMSK. 2, 468-472.

Phillips, B. A. (1944). Quantative Clinical Chemistry by
Peters and Van Slyke, Baltimore, Williams, Wilkins. Vol.2.
Methods.

Quast, U. and Cook, N. S. (1989). In vitro and in vivo
comparison of two K* channel openers, diazoxide and
cromakalim and their inhibitor by glybenclamide, J.



256 Suk Tai Ko and Kwang Nam Yim

Pharmacol. Exp. Ther. 250, 26-271.

Schmid-Antomarchi, H., De Weille, J., Fosset, M. and
Lazdunski, M. (1987). The receptor for antidiabetic sul-
fonylureas control the activity of the ATP-modulated K*
channel in insulin-secreting cells. J. Biol Chem. 262,
15840-15844.

Skilman, T. G. and Feldman, J. M. (1981). The pharmacology
of sulfonylurea. Am. J. Med. 70, 361-372.

Smith, H. W., Finkelstein, N., Aliminosa, L., Crawford, B. and
Graber, B. (1945). The renal clearances of substituted
hippuric acid derivatives and other aromatic acids in dog
and man. J. Clin. Invest. 21, 388-404.

Snedecor, G. W. and Cochran, W. G. (1980). Statistical
Methods, 7th. etc. lowa State Univ.

Standen, N. B., Quayle, J. M., Davies, N. W., Brayden. J. E.
Hwang, Y. and Nelson, M. T. (1989). Hyperpolarizing
vasodilators activate ATP-sensitive K* channels in arterial
smooth muscle. Science. 245, 177-180.

Sturgess, N. C., Kozlowski, R. Z., Carrington, C. A., Hales, C.
N. and Ashford, M. L. . (1988). Effects of sulphonylurea

and diazoxide on insulin secretion and nucleotide-sensitive
channels in an insulin secreting cell line. Br J. Pharmacol.
95, §3-94.

Sturgess, N. C., Ashford, M. L., Cook, D. L.and Hales, C. N.
(1985). The sulfonyl urea receptor may be an ATP-sensitive
K* channel. Jancet 2, 474-475.

Suki, W., Rector, F. C. and Selin, D. W, (1965). The site of
action of furosemide and other sulfonamide diuretics in the
dog. J. Clin. Inverst. 44, 1458-1465.

The Merk Index. 11th Ed. (1989). Merk Co., Inc. USA. No
4372.

Wang, W.. Sackin, H. and Geibisch, G. (1992). Renal potas-
sium channels and their regulation, Annu, Rev, Physio. 54,
31-96.

Zini, 5., Ben-At, Y. and Ashcroft, M. L. (1991). Char-
acterization of sulfonylurea receptors and the action of
potassium channel openers on cholinergic ueurotransmission
in guinea pig isolated small intestine. J. Pharmacol. Exp.
Ther. 259, 566-573.



