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Effects of Renal Denervation and Cromakalim on Central Diuretic Action of
Glibenclamide, an ATP-dependent K* Channel Blocker, in Dogs

Suk-Tai Ko*, Kwang-Nam Yim and Kuong-Hee Chung
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Abstract — This study was performed to investigate the effect of renal denervation and cromakalim, a K*
channel opener, on central diuretic action of glibenclamide, an ATP-dependent K* channel blocker, in dog.
Diuretic action of glibenclamide administered into the vein was weakened markedly by renal denervation
and pretreatment of cromakalim. Above results suggest that central diuretic action of glibenclamide is
mediated by renal nerves and K* channel localized in kidney.

Keywords [] Glibenclamide, central diuretic action, renal denervation, cromakalim, dog.

K" channel xPdA]& 223 glibenclamide! &= o213l glibenclamide®] 3 # 1 c2-go] K*
insulin H9J&Y 9t X8HEZ AT QY channel® $F 2917 T19A] oo vl 7)o

K" channek®- AZAlelH @& olghS Flo] Aeiz] Q) oeh= ZRIEE ysh] el o] A3E Aaisiict.
S Wollt o] & W& ATPsensitive K

chan-nelo] 7 8l X7 FES Alge] du] AL AEuY
Ur]"ﬂ*L— 1Y 53], TAEE AeiME Na*
g4=el] ToIdH= Henle's loope] 33zt K*Hn) M= - A2-oFHE-2 glibenclamide (RBL. USA), cro-

o] 5 HglQl wHe] H3t MEe EAgo] oy makalim (Sigma, USA), creatinine anhydrous (Sig-
A JrkD Jolr} glibenclamide® 719 o) o ma, USA), P-aminohippuric acid (Sigma, USA),
SIS W wHe| SUIANe] vERdon] K% Al pentobarbital sodium (Entobar®3st&l #|ek) Eo|w
o Fojsh= 9ol ok Aol t} Zo] o]nzteg pentobarbital sodiume FAHIQ] Entobar®s 7thz
VERAS oz} glibenclamideE ZE9uje] Fof ARE3I99 1 glibenclamide= Quast V9] WHo} u}
SRS wolli= gl FojA] ZRgo] vehlx] o 2} 1N NaCl 0.6ml, ethanol 1.0mi, polyethyle-
of)F AL oM FRE oA 8-S vER= H%  neglycol 400 1.0m/, H,0 0.4 mitotal 3.0 mell
& 131 glibenclamidet= 7follA EF5 %3 o) glibenclamide SOOmg& %’FSH*]?‘# ARE-51 © H cro-
xAEE Uehle Zog wadEdy ZAEsth” makalim® Taylor, S.G. 5° wPHS wol Aol

DMSO (Dimethyl sulfox1de) 1ldrop% cromakalim

# 5 weto] get Bo)i= o] ARelE =gl Astelo] Sl F 0.9% saline® % 34
(M3} 062-230-6368 (j#) 062-234-3016 AlA ARSI} Glibenclamide®t cromakalims A}
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& KAl Zhzte] gullell gafAlH oM Vel oS
0.9% salinecll 23|A|A ARSIt

AME7)71%= spectrophotometer (Shimadzu, Japan),
flame photometer (Ciba-Corning, England), osmo-
meter (Aadvanced, USA), peristaltic pump (Tokyo
Rikakikai, Japan), infusion pump (KD Scientific,
USA), physiograph (Grass, USA), centrifuge (Vi-
sion Scientific, Korea), thermoregulating apparatus
(Fine Science Tools, USA) Fojv] APEEL A5
10~13kg®) 37& oF mEglol Mgt

W - HAEES] e Y ddRE B2 A3e
U & AfRo] #HemE sk viEE pento-
barbital sodium 35.0 mg/kg, i.v.2 FoJskar FQol
uzl 7F FoElgich ke e S5 2yl 1y
2 skl 355 golatAl a7 Aste] 71kfel
endotracheal tube® 44l 1A FiH 2 5541
o AgEue] oFE Fodi= A duiulel] peri-staltic
pumpE ©|&3te] F8k, W= wielE 1A )
5 AT WNE RS o UEE wE3AA

Tyl Hgek 21719 polyethylene? (PET) &
Al sle] 108 Ao xd#slgid. 3% AE
e} ekE RolE oF Fidtel] PEVRE AR 314
alo] nE WE BOER 3 oy E SRE A
s #HE AR #5 AENES wE3AA WA
sefog FHE 23 gauge FAME S PEMOE
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12 mi/hre) HER ] AFNE AlE FRl8le] FA)
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o] #t ol 09% el APNoZ ofe] W A

Table 1 — Effect of renal denervation on diuretic action of glibenclamide (1.0 mg/kg) given into vein in dog

Time . .
Parameters Control 0~10 10~20 20~30 (min)
ol oyminy | D 2.68+0.23 2.91+0.28 3.01+0.31 3.03+0.28
© mn I 1.26+0.16 1.84+0.20* 1.90+0.15* 2.00+0.16*
. D 22.7+0.75 22.9+0.74 92.4+0.82 21.8+0.61
GFR (mifmin) | 91.6+1.26 24.1+0.98 231+1.13 92.7+0.68
. D 53.8+2.98 48.1+3.16 46.1+3.07 46.9+3.38
RPF (mi/min) I 46.0+2.41 45.9+2.74 44.0+2.01 43.6+3.01
c i D 2.58+0.22 2.84+0.28 2.97+0.30 2.88+0.29
osm (m//min) I 1.47+0.15 2.08+0.18* 2.20+0.16* 2.14+0.15*
Cu, , D 0.10+0.08 0.080.07 0.05+0.07 0.15+0.07
20 (ml/min)
I 0.21+0.11 0.3820.07 -0.30+0.12 014014
e Eymin | D 175.3+9.93 211.0+15.65* 223.4+15.64* 211.9+1559%
Na (HEq/min I 94.0+7.40 142.7+10.85% 152.9+9.35% 152.8+8.94%
R o D 94.9+0.85 94.0+1.29 93.5+1.32 93.7+1.37
Na (%) I 97.3+0.49 96.2+0.72 95.8+0.59 95.6+0.67
e eqmin | D 25.0+2.67 24.7+2.64 21.1+1.72 20.9+1.20
K (HEq/min I 15.8+1.18 19.9+1.31* 17.420.96 17.0+0.94
R @ D 78.3+1.68 78.6+1.68 81.3+1.00 80.9+0.62
K ©) 1 85.8+0.81 83.8+0.93 85.1+0.71 85.0+0.83
K*/Na" % D 19.6=151 18.3+2.04 14.8+1.90 17.6+2.38
(% I 19.5+1.20° 15.5+0.95° 1224057 11.9+0.53°

Results are mean=S.E. from 6 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 Cpyyp: Clearances of osmolar substance and
free water, resp.. Ey, and Ey; 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 Ey against Ey,. D=Denervated experimental kidney. I=Innervated control kidney.
Significant increases were marked with asterisks(*) and significant decreases with open circle(o) from corresponding control values by

Student's pair ¢-test(P<0.05).
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& Y T TR A EgElEE zI%
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T 2olo] gl wiAEE A F9lde) Hrlsto]
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apparatuss- ARSI}, Clearance £221 creatinine
2 Phillips®] W'Y, PAH:= Smith 59] whilo]
olidom m W "ohhol Natzl KY ok flame
photometer®., osmolarityi= osmometer® =748}
o BAA A HEE YRz HE HES
Student's paired t-test1!®= }gict,

HayEAY

oLl 048t glibenclamide(GLY)Q| O[=ZHE0]
CHEF &1E M NHe| HE - GLYQ) 57 o|wakg

&) A 2R AR SN AR Yk &
2% A AAE AAT F GLYE AW Foish
F Yehhs 417 AlASE 2173 (denervated kidney=
Dyls¢] HalE diZAl (innervated kidney=09} w3}
o} vlw AR

Table I $H% 2al4& A4S & GLY, 1.0
mgkg, ivE Foldt A 645 T3 Aol
Table oA Wb} Q= A AHS AAS 2%
AN =DrIME x3o] oKt T7lek= HES v
Uilovt A4 e Qo AlEe AAsR &
& AR =Del s FAE wgo] FENS
LERES ol AR o2 % foA4S e
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T H3E #EE S QoY wF Na*t Mz
(ENa)e- ABAMD3F A DelA o o] EAIFC
2 i S vEpilod 11 5182 DR}
Y A% dA8c. 523 A asol ) Nat AS
TERN)S B-olME Dok IF o o] #asigit),

Table II= &% A1) AAS AASH AeiolA
GLYE 3.0mgkgl® F&3slo] ive Foidt 4y 6
AE FTHe Aok Y A9, A% A
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Table II — Effect of renal denervation on diuretic action of glibenclamide (3.0 mg/kg) given into vein in dog

Times ,
Parameters Control 0~10 10~20 20~30 30~40 (min)
Vol (ot D 2.68+023 3.50+0.29* 3.06+0.34* 36320.32* 3134026
T 126+016 2.99+0.25% 3.24+025* 2.68+0,15* 2.39+0.20*

PR (/i D 227%075 22.0+0.38 22.7+1.04 223+1.16 20.4+0.45
1 216+126 23.1+1.06 92.8+1.35 21.6+1.59 215+0.78

RPF (i | D 938%298 45.0+3.88 46.1+2.38 44.4+2.09 42.4+3.45
min 1 460+241 4092274 41422 60 385207 38.0+3.56

- i | D 2582022 3.22+0.33" 369037 3.3620.34* 307028
osm min I 1474015 2.92+0.26* 3.13+0.27* 2.69+0.16* 2.51+0,09*
. v | D 0102008 0.20+0.06 0.28+0.09 0.2620.09 0.05+0.10
Heo  (mi/min I -021%011 0.07+0.14 0.1120.16 -0.01+0,14 0134017
- i | D 1753209 2374+17.83% 28032207 2674+1863*  2265+1454
Na o (REgmin) o g0 740 2238+18.0* 248.019,46* 217.2+13.28* 196.2+823*
. - D 9492085 92.9+1.54 91.9+1.72 92.3+1.50 91.8+1.70
o (% T 973+049 93.8+1.19 933+128 93.7+0.62 945036
- Comim | D 2502267 215=1.05 23.9+1.00 21.8+1.68 22.1+1.39
K ©Egmin) | yog 19.5%1.01* 19.3+0.94* 17.320.40 182+0.73
. ; D 783+168 80.5+0.65 79.0+0.23 7952156 783+1.41
K (%) 1 858+081 833+0.75 83.3+0.47 83.7+0.46 832053
KN D 196+151 16.0+2.17 1462201 123+134 133+1.25
a” (%) I 1954120 10.3+0.72 8.97+0.53 9.08+0.48 10.3+0.27

Results are mean+S.E. from 6 experiments. Other legends are the same as in Table L
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20-30

Times (min)
GLY 3.0 mg/kg
Fig. 1 — Percent changes of renal function by glibenclamide given into vein in denervated kidney of dog. Data from Table 1
and Il. Dotted column: denervated experimental kidney, black column: innervated control kidney. Other legends are the
same as in Table L
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Table III — Effect of cromakalim (1.0 ng/kg+ 0.1 pg/kg/min) infused into a renal artery on diuretic action of glibenclamide

(3.0 mg/kg) given into vein in dog

Times ,
Paramers Control 0~10 10~20 20~30 30~40 (min)
Vo (nlfmin) L 223+021 3.17+0.08* 4.02+0.14* 4.57+0.28* 4.47+0.25*
© i R 0.98+0.03 1.6020.07* 1.98+0.09* 2.65+0.13* 2.67+0.16*
GFR  (alfmin) L 30.8+2.45 31.0x3.01 29.4+1.84 30.6+2.06 28.7+1.88
mimn R 28.1+1.92 29.5+1.96 28.1+1.81 285+2.15 27.0+1.85
RPF  (mjimin) L 57.4+5.47 55.0+6.15 52.0+4.18 50.7+4.09 51.5+4.87
mim R 48.2+2.04 4524410 48.16.07 445291 42.9+3.14
c /e L 3.16+0.29 4.11+0.25* 4.65+0.08% 4.88+0.15* 4.83+0.13*
osm (m0l/min R 1.83%0.07 2.63+0.05* 2.80+0.26* 3.26+0.18* 3.20%0.20*
c (el L 0924010 -095+0.21 -0.6320.20 0322020 036023
Hzo n, R -0.84+0.05 -1.03+0.12 -0.83+0.17 -0.61+0.12 0.54+0.16
5 Eemi L 2129+2320 278.5+14.75% 325.3+4.74% 363.1+15.36* 345.3%9.75*
N (Egmin | B 154432 161.5+2.72* 182.8+14.47* 921.3+14.21* 921.1+15.78*
R %) L 88.4+2.74 85.7+2.79 $2.9+2.99 82.22+2.72 81.7+2.94
va (% R 93.5+1.39 91.4+1.66 89.5+2.22 88.6+1.55 87.9+1.72
B Eqmin) | 29.0+2.77 348+393 32.9+451 32.1+3.37 33.6+2.70
k  (Egmin) | p 17.4+155 21.9+2.07 19.722.95 20.9+3.08 23.1+3.54
R % L 81.3+0.55 77.7£0.77 78.1+1.85 79.0=1.92 76.3+2.02
ko (% R 87.6+0.56 85.2+0.85 86.3+1.16 85.0+2.57 82.8+2.67
K/ L 14.6+1.52 12.4+101 9.99+1.23 8.70+0.61 9.67+0.54
Na® % R 151=135 13.7£1.46 10.8+1.24 9.20+0.85 10.2+0.89

Results are meanstS.E. from 6 experiments. L: Left (Experimental) kidney. R: Right (Control) kidney. Other legends are the same

as in Table I
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Fig. 2 — Percent changes of renal function by glibenclamide(3.0 mg/kg) given into vein in dog infused into a renal artery
cromakalim(1.0 pg/kg+0.1 pg/kg/min). Dotted column: cromakalim infused kidney, black column: control kidney. Data
from Table II. Other legends are the same as in Table I and Fig. 1.
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