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Effect of Glibenclamide, K* Channel Blocker, on Renal Function in Rabbit
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Abstract — This study was investigated about the effect of glibenclamide (GLY) which is K* channel blocker
on renal function in rabbit, GLY, when given into the vein, produced the diuretic action accompanied with the
increases of amounts of Na* and K* excreted into urine (Ey,, Ex), and then osmolar and negative free water
clearances (C oy, TC0), fraction excretory rates of filtered Na* and K* (Fy,, Fy) and ratios of Ey against Ey,
were augmented. Filtration fraction (FF) were reduced because renal plasma flow (RPF) were not changed but
glomerular filtration rates (GFR) were diminished. GLY administered into a renal artery exhibited significant
reduction of urine volume along with the decreases of GFR and RPF in only experimented kidney whereas
changes of renal function was not observed in control kidney. GLY given intracerebroventricularly exhibited
diuretic action along with the increase of Ey,, Ey and Fy,, Fy by small dose which was not affect on renal func-
tion when it given into the vein. Above results suggest that GLY given into the vein in rabbit produce the
diuretic action by inhibition of electrolytes reabsorption in renal tubules through central function.
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Table I. Effect of 3.0 mg/kg glibenclamide given intravenously on renal function in rabbit

Times Contol 0-20 20~40 40~60 (min)
Parameters

Vol (ml/min) 021 + 0.03 0.30 % 0.03* 0.33 * 0.03* 0.30 + 0.03*
GFR (ml/min) 746 + 1.57 7.13 £ 1.13 725 + 1.76 6.25 % 1.59
RPF (ml/min) 14.0 £ 332 152 & 3.22 144 + 413 13.3 + 2.06
EF (%) 533 + 5.11 469 + 470 503 + 4.77 46.6 + 4.43
Ex, (WEq/min) 258 + 025 370 £ 0.28* 3.55 £ 0.26% 340 £ 0.24*
Fy, (%) 023 + 0.03 0.35 + 0.04% 0.33 + 0.04* 0.36 + 0.04*
By (WEq/min) 242 + 0.16 2,64 + 021 286 + 0.22 351 + 0.37%
Fq (%) 6.49 + 1.08 7.40 + 0.89 7.88 + 0.82 112 & 0.85%
K*/Na* (%) 938 + 7.06 714 + 7.66° 80.6 + 6.70° 103.2 + 6.53*
Coun (ml/min) 048 + 0.04 0.57 =+ 0.03 0.60 + 0.04* 0.51 + 0.03
00 (ml/min) 027 + 0.03 027 + 0.03 0.27 = 0.04 021 + 0.03

Mean = S.E. from 8 experiments. Abbreviations: Vol : Rate of urine flow. GFR and RPF are glomerular filtration rate and renal plasma
flow calculated by by the clearance of creatinine and p-aminohippuric acid (PAH), resp. FF : Filtration fraction (GFR/RPF X 100). Ey,

and Ey are excretory rates of sodium and potassium in urine, resp. Fy, and Fy are fractional excretory rates of filtered sodium and
potassium, as calculated from Ey,/(Py, X GFR) X100, and from E,/(PK XFR) X 100. resp., where Py, and Py are sodium and
potassium concentration jn plasma. K*/Na* : Ratios of Ey against Ey,, resp. C,,, is clearance of osmotically active substance. T y,q
represents the negative free water clearance. Significant increases were marked with asterisks (+) and significant decreases with open
circles (O) from corresponding control values by Student's paired t-test.



28

Table II - Effect of 10.0 mg/kg glibenclamide given intravenously on renal function in rabbit

Suk Tai Ko and Jong Hak Na

Times Control 0-20 20~40 40~60 60~80 (min)
Parameters

Vol (mUmin) | 033 + 004 0.87 = 0.09% 081 £ 0.07* 078 £ 0.06 0.87 = 0.08*
GFR (mlfmin) | 645 + 041 534 £ 101 459 £ 035° 488 £ 0.06° 415 £ 0.39°
RPF (mUmin) | 112 % 1.75 10.8 + 1.53 103 % 050 133 + 236 106 + 343
FF %) 57.6 + 5.64 494 + 479 116 & 4280 36.7 = 3.50° 46.6 + 4430
Ey, (WBq/min) | 572 040 071 £ 0.67% 833 £ 0.73*  12.6 + 0.89* 102 + 0.85*
Fy, (%) 0.59 + 0.02 1.21 + 0.02% 121 £015% 172  0.10% 1.64 £ 0.17*
Eg (WBq/min) | 3.36 + 0.29 0.82 = 1.66* 008 £ 0.54% 810 £ 0.58* 351 £ 037
Fy %) 104 + 028 36.8 £ 8.77* 3.6 £ 134% 332 £ 1.99% 352 + 345+
KN %) 587 = 182 1011 % 550 1000 + 528¢ 644 * 606" 715 + 505+
Coum (mimin) | 069 + 006 111 % 0.06 096 £ 0.10% 135 £ 0.09% 1.38 % 0.06*
0 (mUmin) | 036 % 0.03 024 = 0.03 0.15 £ 0.03 0.57 £ 0.06* 0.51 = 0.06*

Mean £ S.E. from 8 experiments. Abreviations are the same as in Table 1.
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sl BA AMEE Zleolv. 83k A% 0.21+£0.03 ml/
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Table IIX — Effect of 0.3 mg/kg glibenclamide injected into a renal artery on renal function in rabbit
Times Control 0-20 20-40 40~60 (min)
Parameters
l . L0.15 £ 002 0.06 = 0.01° 0.J5 + 0.01 0.15 + 0.01
0 (ml/min) R0.09 = 0.01 0.09 % 001 0.09 = 0.01 0.09 % 0.00
. . L6383 £ 0.70 188 + 0.17° 3.18 * 0.20° 2.03 = 021°
(ml/min) R3.95 + 034 2.99 = 033 253 £ 0,36 2.85 + 036
. L12.8 + 136 444 + 054 761 + 0.862 6.61 % 0.59°
RPF
(ml/min) R 81+ 1.90 6.04 + 161 484 +1.02 6.67 + 2.36
: ({Eqmin) 1287 + 0.33 153 + 0.14° 341 + 032 247 + 023
Na HEQ R 1.80 + 0.30 130 + 033 134 + 0.24 1.60 + 0.29
. @ 1.0.26 + 0.03 0.72 + 0.08* 0.69 + 0.07* 0.61 + 0.07*
Na R 034 + 0.08 041 + 0.10 048 = 0.11 049 £ .10
N (WEq/min) L1.04 £ 0.11 113 + 0.12 175 + 0.16* 136 + 0.15%
K HEG R1.01 £ 0.11 0.85 + 0.09 0.80 + 0.09 111 + 0.12
. - L 461 + 046 870 + 0.78* 10.8 + 0.91* 9.76 + 0.79%
K ¢ R 533 £ 0.40 724 + 0.59 9.44 - 1.09* 104 + 121%
i + 5050 + +
NG - 1462 + 5.11 462 + 525 59.7 + 4.89 587 % 665
R 585 + 6.30 65.9 = 3.94% 50.0 + 3.57 68.8 + 3.45%

Mean £ S.E. from 6 experiments. L : Lefl experimental kidney. R : Right control kidney. Abbreviations are the same as in Table L.
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Table IV — Effect of 1.0 mg/kg glibenclamide injected into a renal artery on renal function in rabbit

_ Tmes Control 0~20 2040 40~60 60~80 (min)
Parameters
Vol L L021 + 0.02 0.12 £ 0.01° 0.12 + 0.01° 0.12 + 0.01° 0.09 + 0.01°
0 (mlfmin) | 6,12 + 0,01 0.09 + 0.01 0.00 % 0.01 0.12 + 0.01 0.18 £ 001
L9.12 + 0. 99 + 0.11° 1.40 = 0.15° 26 + 0.14° 20 + 0.11°
GFR (i 9.12 + 0.95 0.99 + 0.1 0 = 0.15 126 + 0.14 1 0.11
R335 + 035 2.46 + 0.29 247 * 031 225 £ 0.25 265 * 028
. L159 + 175 233 + 0220 2.92 £ 0.32° 2.80 + 0.24° 242 £ 027
RPF (ml/min)
R558 + 0.62 441 £ 0.59 3.25 + 0.48° 424 + 0.36 3.36 + 0.30°
e . L4.01 + 0.45 1.60 + 0.17° 259 + 0.22° 2.04 £ 021° 1.49 + 0.19°
Na (LEg/min)
R2.47 + 0.07 143 =+ 0.15° 149 + 037 179 £ 0.26 2.67 + 034
. @ L0.32 + 0.04 2.02 + 0.27% 406 + 0.18* 1.10 = 0.08* 0.76 + 0.08
Na RO41 + 0.04 0.62 + 0.07 067 + 078 0.46 £ 0.04 1.08 = 0.11
. L 1.48 + 022 0.65 £ 0.04° 110 + 0.08 1.12 £ 0.09 1.16 * 0.17
Ey (WEq/min) _
R0.75 + 0.07 0.72 + 0.08 0.86 = 0.09 1.05 + 0.17 1.63 + 0.18°
. @) 1633 £ 0.89 257 + 2.41% 407 + 4.90% 149 £ 1.50* 169 + 1.80%
K R5.12 + 047 8.43 + 0.76* 9.53 £ 0.98% 10.8 + 0.90% 2.0 + 2.34%
KNG - L369 +12.8 406 + 3.77 425 = 4.10 545 + 3.85% 778 + 4.81%
'R46.7 + 6.85 434 + 2.17 577 + 4.49% 58.6 + 3.51% 61.0 + 3.02%

Mean £ S.E. from 6 experiments. Abbreviations are the same as in Table I, and IL
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Table V — Effect of 0.5 mg/kg glibenclamide given intracerebroventricularly on renal function in rabbit

Patameton Times Control 0-20 20~40 40~60 60~ 80 (min)
Vol (ml/min) 0.22 £ 0.02 0.16 = 0.01° 0.20 = 0.02 0.36 = 0.04%* 0.44 =+ 0.05*
GFR (ml/min) 6.64 £ 0.64 5.85 £ 042 5.30 £ 0.63 5.99 = 0.61 6.59 == 0.64
RPF (ml/min) 9.92 + 0,70 841 £ 0.73 10.4 £ 0.76 9.69 = 0.84 9.76 £ 0.51
FF (%) 66.9 * 6.42 69.6 = 6.75 51.0 £ 5.04° 61.8 = 6.12 675 = 6.48
Euva (WLEg/min) 8.24 £ 0.57 3.69 = 0.31° 9.09 £ 0.64 14.3 £ 1.75% 18.9 £ 1.52%
Fia (%) 0.83 £ 0.08 0.42 + 0.04° 1.14 £ 0.16 1.59 * 0.15% 1.91 + 0.14%
Ex (ULEQ/min) 579 £ 0.48 3.55 £ 0.48° 7.17 £ 0.63 10.7 £ 1.59* 15.5 £ 1.35%
Fy (%) 174 £ 0.18 12.1 £ 0.15° 27.1 £ 247% 35.7 £ 3.01% 47.0 = 3.40%
K*/Na* (%) 703 £ 3.39 91.0 X 5.46* 78.9 + 5.10% 74.8 = 878 82.0 £ 7.89*
Coam (ml/min) 0.72 =+ 0.07 0.34 = 0.04° 0.62 & 0.07 0.60 £ 0.08 1.14 + 0.12*
%m0 (ml/min) 0.50 + 0.03 0.18 £ 0.02° 0.42 + 0.04 0.24 + 0.03° 0.60 + 0.07

Mean =+ S.E. from 6 experiments. Abbreviations are the same as in Table I.

Table VI - Effect of 1.0 mg/kg glibenclamide given intracerebroventricularly on renal function in rabbit

Patatmctons Times Control 0~20 20~40 40~60 60~80 (min)

Vol (ml/min) 0.12 = (.03 0.09 = 0.01 0.12 = 0.02 0.21 £ 0.02% 0.27 £ 0.02%
GFR (ml/min) 3.07 £ 044 2.24 + 1,37 2.62 £ 0.13 3.55 £ 0.38 3.20 £ 0.67

RPF (ml/min) 6.10 = 0.59 5.96 = 0.15 792 £ 1.57 7.56 £ 0.98 742 £ 0.26

FF (%) 50.3 £ 4.93 37.6 £ 372 33.1 £ 3.24° 47.0 = 4.51 431 + 4.18

Ev. (LEqg/min) 226 £ 0.28 1.63 £ 0.22° 1.92 £ 0.20 3.10 £ 0.34% 3.31 £ 0.29%
Pz (%) 0.49 + 0.05 0.48 = 0.06 049 £ 0.05 0.58 *+ 0.15* 0.69 £ 0.03%*
Ex (WEq/min) 1.62 £ 0.12 1.15 £ 0.02 145 £ 0.17 2.02 £ 0.20* 2.02 £ 0.21%
Fx (%) 10.6 = 1.12 10.3 = 1.10 11.1 + 1.04 114 £ 1.18 12.6 £ 1.30%
K*/Na* (%) 71.7 £ 6.80 705 £ 7.12 755 = 1.05 65.2 £ 4.43° 61.0 £ 0.42?
Coem (ml/min) 0.27 £+ 0.03 0.18 + 0.02° 0.24 -+ 0.03 0.30 & 0.04 0.37 £ 0.05%
T0 (ml/min) 0.15 £ 0.02 0.09 = 0.01° 0.12 £ 0.02 0.09 = 0.02 0.06 = 0.02°

Mean £ S.E. from 6 experiments. Abbreviations are the same as in Table I.
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