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Renal Action of BRL 34915, a K* Channel Opener, in Dog

Suk-Tai Ko* and Hong-Seok Choi
College of Pharmacy, Chosun University, Kwangju, 501-759, Korea

Abstract — The effect of BRL 34915, a K* channel opener, on renal function was investigated in anes-
thetized dog. BRL 34915, when given into the vein, elicited the decrease of urine volume accompanied
with the reduction of renal plasma flow (RPF), osmolar clearance (C,) and amounts of sodium
excreted into urine (Ey,), whereas reabsorption rate of sodium in renal tubules (Ry,), ratio of K* against
Na* in urine (K*/Na*) were elevated significantly with a partial fall of mean arterial pressure (MAP).
BRL 34915 injected into a renal artery produced the diuretic action along with the increase in RPE
Cosm: Eng and amounts of potassium excreted in urine (Ey), and the decrease in Ry, reabsorption rate
of potassium in renal tubules (Ry), free water clearance (Cy,0) and K*/Na* ratio in only ipsilateral kid-
ney, however changes of the renal function were not observed in control kidney. BRL 34915 given into
carotid artery exhibited the same aspect as changes of renal function induced by intravenous BRL
34915. These results suggest that BRL 34915 has dual effects, renally acting diuretic and centrally act-
ing antidiuretic action.
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K* Channel 7}4IQ] BRL 349159 Ab3akg 207
Table I - Effect of BRL34915 (15.0 pg/kg) given into vein on renal function in dog
Times (min) after administration of BRL 34915
Parameters Control

0~10 10~20 20~30
Vol (m}/min) 3.71 £ 0.30 2.87 = 0.16 2.73 £ 0.24 2.73 £0.21
GFR (m//min) 416 * 1.32 394 = 1.760 384 = 0.710 394 £ 1.78
RPF (m//min) 815 £ 241 741 £ 4.13 75.8 t 4.89 76.3 £ 5.59
Cosm (m//min) 3.86 + 0.40 2.89 = 0.22 2.74 £ 0.13 2.81 £ 0.08
Cipao (mi/min) -0.15 £ 0.06 -0.02 = 0.06* 0.00 = 0.06* -0.07 = 0.06*
Ey, MEg/min) 311.3 £ 19.50 2252 = 14.66 2150 + 17.24° 2225 * 9.58
Ry, (%) 95.0 £ 0.71 96.2 = 0.26 96.2 £ 0.38 96.2 = 0.33
Ex (UE¢/min) 458 ¥ 2.75 36.3 £ 2.30 40.2 = 3.62 376 £ 3.05
Ry (%) 773 £ 6.11 80.2 £ 5.96 77.8 + 857 79.2 * 7.65
K*Na* (%) 14.0 £ 2.00 165 = 4.24 17.7 £ 5.40* 16.3 = 4.77
MAP (mmHg) 102.3 *+ 3.00 93.3 = 2.39 99.3 £ 2.56 99.3 * 2.56

Mean * S.E. from 6 experiments. Abbreviation: Vol; Urine flow rate, GFR; Glomerular filtration rate calculated by
creatinine clearance, RPF; Renal plasma flow calculated by p-aminohippuric acid clearance, C,;, and Cyyp;
Clearances of osmolar substance and free water, resp. Ey, and Ey; Amount of sodium and potassium excreted in
urine, resp. Ry, and Rg; Reabsorption rate of sodium and potassium in renal tubules, resp. MAP; Mean arterial
pressure as calculated from (diastolic pressurel/3 pulse pressure). Asterisk(*) indicates the significant increase, open
circle( O ) significant decrease as compared with corresponding control value (P<0.05). The agent was given at 0
min time.

Table II - Effect of BRL34915 (50.0 pug/kg) given into vein on renal function in dog

; Control Times (min) after administration of BRL 34915
Parameters ontro:

0~10 10~20 20~30 30~40
Vol (mi/min) 371 %030 | 235+023 197 +020° 190+021° 212 +£022°
GFR (mi/min) 416+ 132 | 366+092  394*197  380%28l 308 %161
RPF (mi/min) 815 +241 | 563+351° 573+397° 558*518° 609 * 544
Cogpn (mi/min) 386 £ 040 | 237+015° 210+015° 217 +£015° 237 £016°
Crzo (mi/min) 015+ 006 | -002+006 -013%005 -0.27£005  -0.26 * 0,05
Ey, (1Eq/min) 3113 £ 19.60 {192.71 = 1.44° 160.61 = 1.46° 16621 = 1.71° 1865 * 13.26°
Ry, (%) 950 £ 0.71 | 965+ 050*  97.1 £ 053 97.0 + 0.51 96.8 = 0.56
Ex (Eq/min) 458 =184 | 433*297 426 £ 281 47.8 = 3.56 448 £ 3.15
Ry (%) 773+ 611 | 7541 £ 056 7661 £ 003 733 £ 1258  75.6 * 10.95
K*/Na* (%) 140+200 | 189612  225*6.11 232 + 7.92 19.7 £ 6.15
MAP (mmHg) 1023 +3.00 | 794 £462° 866 £400° 919 +475 92.3 + 4.75

Mean * S.E. from 6 experiments. Legends are the same as in Table L
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Fig. 1 Effects of BRL 34915 (1.0 ug/kg, bolus+0.1 pig/kg/min) given into a renal artery on renal function in dog. Mean
+ S.E. from 6 experiments. Black circle ( @ ): Left experimental kidney. Triangle ( A ) : Right control kidney.
Values and bars represents means * S.E. Asterisk indicates the significant increase or decrease compared with
the value observed before the BRL34915 administration (P<0.05). Legends are the same as shown in Table L
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Table III - Effect of BR1.34915 (1.0 pg/kg, bolus+0.1 pg/kg/min) given into carotid artery in dog

Times (min) after administration of BRL34915
Parameters Control

0~10 10~20 20~30
Vol (ml/min) 295 % 031 2.73 = 0.23 247 £ 0.19 2.35 = 0.08
GFR (ml/min) 46.4 = 333 46.7 + 3.17 454 * 256 482 = 3.63
RPF (m//min) 91.5 = 8.18 90.8 * 6.69 89.7 *+ 6.47 98.2 £ 8.84
Cogm (ml/min) 407 £ 0.32 405 + 032 393 + 029 395 + 029
Chzo (m//min) -0.82 = 0.17 -1.32 £ 0.14 -147 £ 0.12 -1.60 = 0.12
Eya (MEg/min) 271.7 = 11.37 2822 + 9.83 2919 £ 6.12 279.8 £ 9.36
Ry, (%) 97.5 = 0.51 97.5 = 0.49 97.6 £ 0.37 97.7 £ 0.35
Ex (WEg/min) 63.1 = 5.01 65.4 * 6.38 67.9 = 7.60 69.91 £ 0.07
Rk (%) 83.8 = 249 84.1 £ 1.90 84.2 + 0.97 842 * 1.15
K*/Na* (%) 239 = 2,57 235 + 2.76 232 + 238 - 244 X244
MAP (mmHg) 132.7 £ 4.75 128.0 * 3.86 126.3 *+ 3.27 128.0 + 3.86

Mean T S.E. from 6 experiments. Legends are the same as in Table L
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Table IV - Effect of BRL34915 (3.0 pg/kg, bolus+0.1 png/kg/min) given into carotid artery in dog

Times (min) after administration of BRL 34915
Parameters Control
010 10~20 20~30 30~40
Vol (m//min) 2.95 £ 031 1.97 £ 0.06° 1.77 = 0.08° 1.73 = 0.13° 1.63 £ 0.06°
GFR (ml/min) 46.4 = 3.33 456 £ 3.31 43.7 = 2.87 472 = 348 41.6 = 2.61
RPF (mi/min) 915 *+ 8.18 93.3 £ 9.13 83.2 £ 6.58 949 * 8.77 89.0 £ 7.61
Cosm (ml/min) 407 £0.32 3.50 £ 0.26 3.25 £ 0.27 3.29 £ 033 3.09 £ 0.26
Cipo (ml/min) -0.82 £ 0.17 -1.53 £0.10°  -1.49 * 0.08° -1.56 £ 0.09° -1.46 * 0.08°
Ey, (UEg/min) 2717 £1137 | 2399 £929 2156 £ 10.07° 220.8 £ 13.43° 202.3 * 9.46°
Ry, (%) 97.5 £ 051 97.9 = 0.33 98.1 = 0.22* 98.2 = 0.23* 98.2 + 0.21*
Ex (WEg/min) 63.1 £ 5.01 61.5 = 9.37 61.61 £ 1.65 64.8 = 15.15 60.1 = 11.68
Ry (%) 83.8 £ 2.49 85.4 + 1.08 85.8 £ 0.13 86.2 = 0.57 85.3 * 0.82
K*/Na* (%) 239 £ 257 25.2 * 2.88 272 £3.00* 274 1312* 284 *291*%
MAP (mmHg) 132.7 + 475 | 124.0 £ 3.35 125.7 = 3.84 127.0 £ 3.12 127.0 £ 3.12

Mean * S.E. from 6 experiments. Legends are the same as in Table I
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