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Renal Action of TNPA, a Dopamine D, Receptor Agonist, in Dog

Suk-Tai Ko and Myung-Sung Hwang
College of Pharmacy, Chosun University, Gwangju, 501-759, Korea

Abstract — The dopaminergic receptors were consisted of two distinct subtypes, D, and D,, each having
different function. The present study was attempted to investigate the effects of R(-)-2,10,11-trihydroxy-
N-n-propylnoraporphine (TNPA), a dopamine D, receptor agomnist, on renal function in dog. TNPA
(5.0~15.0 ug/kg), when given into the vein, produced a dose-dependently antidiuresis along with the
decrease in osmolar clearance (C,;) and urinary excretion of sodium and potassium (Ey,, and Ey). It also
increased reabsorption rates of sodium and potassium in renal tubules (Ry,, Rg) without any changes in
glomerular filtration rate (GFR), renal plasma flow (RPF) and free water clearance (CHzo). TNPA (0.5~1.5
pg/kg/min) infused into a renal artery decreased urine flow both in the experimental and the control kid-
neys. TNPA (1.5~5.0 ug/kg) administered via the carotid artery also greatly exhibited antidiuresis even at
intravenously ineffective doses. Changes of renal function by TNPA given into both the renal artery and
the carotid artery were almost the same aspect to those induced by intravenous TNPA. These results
obtained from the present study suggest that TNPA produces antidiuresis by increasing the reabsorption
rates of electrolytes in renal tubules, mainly distal tubule, through changing of central function.
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Table I- Renal effect of TNPA (5.0 ug/kg) given into vein in dog

Time Vol GFR RPF Cosm Co Ex Ry, Ex R K'/Na*

(min)  (m}/min) (ml/min) (ml/min) (Eg/min) (%) (Eg/min) (%) (%)
200 3.24 56.9 129.4 5.01 -1.77 3515 96.0 716 744 22.5
+ 0.28 +324 *1016 060 +013 £2418 *+044 *+289 T 181 +334

TNPA (5.0 mg/kg), i. V.

0-10 2.20° 55.9 137.6 3.92° -1.72 279.6° 96.7 67.4° 75.9*% 24.6
+011° 39 1825 *045 +025 *1716 =017 X352 *2.04 * 223
10-20 2.55° 57.2 1344 4.41° -1.81 338.6 96.2 71.4 744 22.8
+0.23 +£399 *£1323 =061 +015 £3012 *£046 *4.03 + 3.68 * 297
20-30 1.65° 54.1 128.2 313° -148 213.8° 97.4% 50.1° 81.2* 24.6
+0.13 +410 *1239 042 +017 £1559 £017 £277 £223 * 3.10

Mean * S.E. from 6 experiments. Abbreviations: Vol: Rate of urine flow. GFR: Glomerular filtration rate calculated by
creatinine clearance. RPF: Renal plasma flow calculated by p-aminohippuric acid clearance. Cug, and Cryo: Clearances of
osmotically active substance and solute 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.. Significant decrease was marked with
open circle(0) and significant increase with asterisk(*) from corresponding control value by Student's paired t-fest. K*/Na™:
Ratio of potassium against sodium, TNPA was given at 0 time.

Table II - Renal effect of TNPA (150 pug/kg) given into vein in dog

Time Vol GFR RPF Cosm Cro Exa Ry, Ex Ry K'/Na*
(min)  (m}/min) (mJ/min) (ml/min) (Eq/min) (%) (Eq¢/min) (%) (%)
20:0 3.24 569 1294 5.01 177 3515 96.0 716 74.4 22.5
+028 +324 +1016 *060 +013 =2418 *044 *145 +181 E£334
TNPA (15.0 mg/kg), i. V.
0-10 1.40° 547  128.1 2.86° 146  1889°  97.7*  465° 643 24.6%
+009 +£225 875 031 013 £1149 *018 249 *108 *1310
10.20 1.28° 534  119.6 2.60° -131  1736°  97.8*  432° 640 24.9*
+007 *£324 11026 020 +008 1495 009 *t274 1200 *13.16
90.30 1.48° 588 1193 286° 137 1905°  97.8%  422°  853* 234
+009 +213 *1165 +017 005 T11.88 006 257 224 *+429
30-40 1.78° 55.9 127.1 3.06° -1.28 209.2° 97.5* 43.7° 84.0* 22.2
£011 +£192 +730 *020 *006 1506 014 *+256 237 *389

Mean = S.E. from 6 experiments. Abbreviations are the same as in Table I.
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Fig. 1 - Renal effect of TNPA (0.5 pg/kg/min) infused into a renal artery in dog. Mean = S.E. from 6 experiments. O :
Experimental left kidney. ¥ : Control right kidney. Abbreviations are the same as in Table L.
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Fig. 2 —Renal effect of TNPA (1.5 pg/kg/min) infused into a renal artery in dog. Mean = S.E. from 6 experiments.
Abbreviations are the same as in Table I and Fig. 1.
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Table III - Renal effect of TNPA (1.5 pg/kg) given into carotid artery in dog

Time Vol GFR  RPF Gy Cupo Ex Ry, Ex R K'/Na* MAP
(min)  (/min) " (u/min) @mn)  Egmin) (%) (Egmin) (%) (%) (mmHg)
90.0 208 424 806 320 122 2065  96.8 428 790 221 1070
+017 +231 +353 +026 =018 +1265 *004 *08 *£197 +229 *179
TNPA (1.5 pg/kg) into carotid artery
o0 09 313 743 164° 072¢ 065 983* 237 865 260  880°
£010 *318 *507 *015 +£010 =794 *£002 *244 =101 T 177 *268
logo 088 409  g22 163" .075* 939" 987* 287  &7*  306* 96.0°
+008 28 491 *016 +013 *£710 *£004 *£331 =040 T212 +224
030 | 085° 408 804  186° 101 1019 984* 338 &8 357 10L0
+002 *t210 +£548 £018 +£013 £910 *£004 *£371 +08 =271 =581

Mean * S.E. from 6 experiments. MAP: Mean arterial pressure as calculated from (diastolic pressure+1/3 pulse pressure).
Abbreviations are the same as in Table L

Table IV —Renal effect of TNPA (5.0 pg/kg) given into carotid artery in dog

Time Vol GFR  RPF  Cuy  Cimo Ex, Ry, Ex Ry K'/Na®* MAP

(min)  (m//min) (m/min) (mi/min) (Eg/min) (%) (Egmin) (%) (%)  (mmHg)
900 . 208 42.4 80.6 329  -122 2065 96.8 42.8 79.0 221 107.0
+£017 *£231 %353 +02 *0I18 =1265 =004 T08 =197 =229 =179

TNPA (5.0 pg/kg) into carotid artery

010 , 08° 386 77.2 1.78°  -0.93* 103.8° 982*  36.2 805  358*  855°
004 =197 *£415 *0l11 *010 £917 *004 *+096 148 =224 *291

logo 075" 376" 758  166° 141 78.2°  983* 319"  8L7*  343*  925°
003 225 =459 *010 001 £931 *007 *000 *219 =255 425

9030 , 083" 388 78.7 1.82° -1.00  103.0° 982* 325  81.9%  325%*  955°
+004 244 *538 *£012 £011 *805 *T009 *+007 *£226 +248 *291

3040 . 080° 397 79.8 176°  -096*  1012° 982* 332  813*  336*  955°
003 £28 =551 011 *011 646 *013 038 284 *+250 *291

Mean * S.E. from 6 experiments. Abbreviations are the same as in Table I and IIL
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