S82=EE|X|, The Journal of Applied Pharmacology, 9, 209-217(2001)

Dopamine D; Receptor X2l SKF 812972 MAEE
OMEl* - HAS|
FATSE o oFgalmal

Renal Action of SKF 81297, Dopamine D,
Receptor Agonist, in Dogs

Suk Tai Ko* and Kuong Hee Crung
Dept. of Pharmacology, College of Pharmacy, Chosun University, Gwangju 501-759, Korea

(Received July 20, 2001; accepted September 6, 2001)

Abstrct — This study was attempted to investigate on renal effect of (= )6-chloro-7,8-dihydroxy-1-phenyl
2,3,4,5-tetrahydro-1H-3 benzazepine (SKF 81297), dopamine D, receptor agonist, in dog. SKF 81297, when
given intravenously, produced diuretic action along with the increases of renal plasma flow (RPF), glomerular
filtration rate (GFR), amounts of Na* and K* excreted into urine (Ey,, Eg) and osmolar clearance (C,,). It
also decreased the reabsorption rates of Na* and K* in renal tubule (Ry,, Ry) and free water clearance (Cyyyg),
whereas ratios of K* agonist Na* in urine and filtration fraction (FF) was not changed. SKF 81297, when
administered into a renal artery, elicited diuresis both in experimental kidney given the SKF 81297 and control
kidney not given, while the effect was more remarkable in experimental kidney than those exhibited in control
kidney. SKF 81297 given into carotid artery also exhibited dinresis, the potency at this time, compared to those
induced by intravenous SKF 81297, was magnusgreat. Above results suggest that SKF 81297 produces diure-
sis by both indirect action through changes of central function and direct action being induced in kidney. Cen-
tral diuretic action is mediated by improvement of renal hemodynamics, but direct action by inhibition of
electrolytes reabsorption in renal tubule.
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< g} B3] ¥ <A dopaminergic neuron®] —;*‘—ZH7]— 7 7+ butyrobenoneAlE AHA 22 D, receptor} A3t
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Table I, Effects of SKF 81297 (5.0 ng/kg) given into vein on renal function in dog

Time Vol GFR RPF FF Coum Creo Ex, Ry, Ex Ry K*Na*

(min)  (ml/min) (ml/min) (%) (ml/min) (WBg/min) (%)  (uBg/min) (%) (%)

200 3.09 35.3 80.7 444 307 002 2350 944 412 717 17.5
£024  £334 £619 £270 018 £015 1401 +061 +292 =126 =112

SKF 81297 (5.0 ug/kg). i. v.

010 3.70% 378+  90.5¢ 418 357 043%  2843%  936°  486%  684° 169
+£035  +£314 £721 £218  £023 £014 1799 +070 +363 194 =070

1020 355%  370%  858% 431 285 003 2802 93.7° 497 68.1° 174
£023 £309 +£872 £238 014 +£012 2127 +065 +440 163 =091

2030 3.53% 368 849+ 433 282 004 2768 936° 493 61.7° 174
+024  +388 =887 £219 £0I5 £014 £218 +073 +445 £194 +090

Mean = S.E. from 6 experiments. Abbreviation: Vol: Rate of urine flow. GFR: Glomerular filtration rate calculated by creatinine clearance.

RPF: Renal plasma flow calculated by p-aminohippuric acid clearance. C

oo Ad Cppog: Clearances of osmotically active substance and solute

free water, respectively. Ey, and Eg: Amounts of sodium and potassium excreted in urine, respectively. Ry, and Ry: Reabsorption rates of
sodium and potassium in renal tubules, resp.. FF: Filtration fraction (GFR/RPF X 100). K*/Na*: Ratio of potassium against sodium in urine.
Significant decrease was marked with open circle(Q) and significant increase was marked with asterisk(+) from corresponding control value by

Student's paired test. SKF 81297 was given at 0 time.
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Table 1> SKF 812972 50 ugkgo® A=Y Foidl
A% 6l g 838 Aotk Q3k(vol)2] A5 HNFHA] 3.09+
0.24(Mean+S.E.) mUminol|#] SKF 81297 %o F 3 Wl
A 71 A 1A 7174 22 3.70+£0.35, 3.55+0.23 9
3531024 mi/min® g Sv)slgiorn] BAHCR T §0)7
Z7ve] Azgde}. ojule] AA7|5e] WE By AR
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I K] AEFFE Ry, R ZA4E Vb9l e A3
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RPF, Ey,, Ex8 F7ll w& 83k S} vepde
Rya Rl ZA47h vieRset. o]# A Table 1] 229} ¢
Asht ThE A2 AFNFAAAE(C )] BT 71 A
FAAE(Cpe)®l A Zhaglet. 2%8& ¥33 447
52 HEL Table Iof viepd A2} vlasle] @A sl
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Table X1, Effects of SKF 81297 (15.0 pg/kg) given into vein on renal function in dog

Time Vol GFR RPF FF Cosm Cruo Exa Ry, Ey Ry  K'/Na*
(min) (ml/mim) (ml/min) (%) (ml/min) (WEq/min) (%) (MEqg/min) (%) (%)
20-0 3.09 35.8 80.7 44 .4 3.07 0.02 235.0 944 41.2 71.7 17.5
+ 024 £33 *£619 270 £ 0.18 +015 £ 1480 £ 061 +£292 120 =112
SKF 81297 (15.0 ug/kg). 1. v.
0-10 4.06% 39.7+ 93.9* 423 3.98%* 0.08 313.3* 92.9° 56.9% 635.3 18.2
* 0.21 366 788 232 028 T 0.08 £2451 +£078 L4442 + 111 £ 165
10-20 3.75% 39.5% 90.9%* 434 3.83% -0.08 313.2* 92.9° 55.3% 00.4 17.7
+ 0.20 =+ 3.51 + 804 £ 218 £ 0.26 + 0.09 + 2222 £ 0.67 =+ 4.59 & 1.23 * 1.05
20-30 3.71% 39.2% 88.2% 44 .4 3.86% -0.15° 340.4* 92.2° 56.4% 65.1 16.6
+0.18. =+ 391 + 794 £246 + 0.25 + 0.10 £ 2060 £ 0.69 + 4.58 + 2.03 =+ 0.69
30-40 3.62°% 39.4% 89.8% 439 3.04% -0.32° 321.0% 92.6° 54.7% 65.9 17.0
+£016  £378 £755 +244 +026 +013 +£21.17 £073 * 4.04 T 1861 £ 0.79

Mean = 8.E. from 6 experiments. Abbreviations are the same as in Table 1.
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Table ITI. Effects of SKF 81297 (0.5 pg/kg/min) infused into a renal artery on renal function in dog

Times (min) after admindsiration of SKF 81297
Parameters Control 5-10 10-20 2030
Vol (/i) L 101 £ 0.08 1.88 =+ 0.20% 220 % 0.26% 243 £ 0.21%
R 157 018 178 + 0.13 1.93 + 0.12% 207 + 0.13%
. . L 243+ 160 27.8 + 1.92% 278 + 1.89% 26.8 + 1.62*
GFR (ml/min) R 245 + 262 26.1 + 2.43% 26.4 + 2.47* 259 + 2.12%
RPE (amin) L 448 =+ 3.90 51.5 + 5.15% 529 + 5.12% 522 + 4.15%
R 424 + 263 457 + 2.04% 448 + 1.97% 470 + 1.81*
o (lmin) L 135+ 023 228 + 0.50% 249 + 0.61* 276 = 0.48*
osm R 191 * 032 220 + 0.23 237 £ 021% 2.53 + 0.18*
o (/i) L -034 = 0.13 -0.40 * 0.14 2029 + 0.12 1033 = 0.13
H20 R -035%£0.10 041 £+ 0.11 044 £ 0.12 047 £ 0.71°
E (Efuin) L 956+ 743 176.2 = 18.89 1949 + 2381% 216.5 + 17.69*
Na HEG/mn R 137.1 £ 14.13 164.5 = 10.95 172.6 + 9.27% 188.3 + 9.41%
R @ L 974+ 035 95.9 + 0.44° 955 + 0.73° 94.6 + 0.59°
Na R 963+ 072 957 £ 0.57 95.5 + 0.55° 94.9 + 0.65°
B Eq/min) L 3534427 44.4 + 375% 449 + 4.02% 50.6 + 2.90%
K (WEq/min R 346 * 240 35.0 £ 3.14 252 + 3.33 379 + 2.72
R ) L 754+ 142 68.7 + 1.29° 68.6 + 1.32° 62.1 + 1.82°
K R 731255 72.9 = 1.64 71.7 + 1.99° 70.1 £ 2.50°
L 3374229 27.6 + 2.11° 271 + 2.45° 261 + 2.35°
4 "
K/Na (%) R 273 +352 220 + 1.71° 217 + 1330 20.6 £ 1.39°

Mean £ SE. from 6 experiments. L: Left experimental kidney. R: Right control kidney. Abbreviations are the same as in Table 1.
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Table IV. Effects of SKF 81297 (1.5 pg/kg/min) infused into a renal artery on renal function in dog
Times (min) after administration of SKF §1297
Parameters Control
0-10 10-20 20~30 30~40

Vol (rol/min) L 101 £ 008 2.32 £ 0.05% 2.03 + 0.20* 2.20 £ 0.12% 2.28 £ 0.12%
R 157 £0.18 2.17 = .15% 2.15 £ 0.12% 2.03 £ 0.12% 1.90 £ 0.11

GFR (calmin) L 243 +1.00 27.5 = 1.40* 27.5 £ 1.52% 274 x 1.45?? 27.5 £+ 1.43*
R 245%262 26.8 + 2.07* 27.2 + 2.40% 26.6 = 2.34% 26.9 + 2.26%

RPF (cal/min) L 448390 50.2 + 2.98_”f 49.5 £ 2.63* 502 % 2.20% 49.9 £ 1.44%
R 424 £ 263 48.7 £ 1.46* 49.5 £ 2.14* 494 £ 1.91* 48.1 £ 1.27
- %) L 542 %256 54.8 & 2.35 55.6 & 2.89 54.6 = 3.30 55.1 £ 3.96
R 578 £240 55.0 £ 3.54 54.9 + 2.81 53.8 £ 3.06 55.9 = 4.45

C. (ml/min) L 135%x012 2.67 + 0.14% 2.39 + 0.19% 2.60 £ 0.20:* 262 = 0.0?*
R 191 £032 2.65 £ 0.21* 2.65 £ (.15% 2.54 £ 0.18% 248 £ 0.1%
Coun (ml/min) L -0.3% x 0.07 -0.35 £ 0.09 -0.35 £ 0.08 -0.40 £ 0.07 -0.34 £ 0.08
R -035 %+ 005 -0.48 £ 0.06 -0.50 = 0.07° -0.51 + 0.05° -0.56 £ 0.03°

By, (W Eq/min) L 956 %743 2053 £17.75%  179.3 £ 12.67% 2001 £ 13.27% 2027 £ 9.72*~

R 1371 £ 14.13 201.6 £ 11.37%  204.6 £ 941* 193.8 £ 95% 187.6 =+ 10.57*

Ry, (%) L 974 -+0.35 94.8 £ 0.72° 954 £ (0.83° 94.8 = 0.71° 94.8 = 0.63°
: R 963 £0.72 94.8 £ 0.77° 94.7 = 0.74° 94.9 + 0.74° 95.1 £ 0.69°
By (UEq/min) L 353 +854 50.7 £ 4.49% 428 + 1.14% 51.8 £ 5.16* 51.2 £ 5.62%
R 346 £ 480 40.3 = 3.45% 40.3 += 2.37% 39.1 & 2.73% 39.2 4= 3.45%

Ry % L 754%142 61.8 £ 435° 67.5 £ 2.74° 59.8 & 5.72° 60.0 + 6.16°
R 731 %255 69.0 £ 3.31° 68.9 = 3.49° 69.0 + 3.98° 68.9 = 4.75°

KHNa* @) L 337 £4.57 26.9 & 5.04° 26.9 £ 4.30° 274 £ 4.78° 254 + 3.14°
R 273+352 20.6 £ 1.38° 20.1 £ 0.81° 20.5 £ 0.69° 213 £ 127

Mean * S.E. from 6 experiments. Abbreviations are the same as in Table I and IIT.
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Fig. 1. Percentage changes of renal function by SKF 81297 given into a renal artery in dog. O: Left experimental kidney. A: Right control
kidney. Significant changes from control values (100%) were marked with asterisk (*) and significant difference between experimental
and control kidney were marked with @.
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Table V. Effects of SKF 81297 (1.0 pg/kg) given into carotid artery on renal function in dog

Time Vol GFR RPF Coam Cmo Exa Ry Ex Ry Kf/Na*  MAP

(min) (ml/min) (ml/min) (ml/min) (ULEg/min) (%) (UWEq/min) (%) (%) (mmHg)

20-0 2.34 574 1064 3.34 -1.01 238.6 972 51.0 81.9 329 124.1
+0.14 + 091 £0.75 + 0.31 011 £ 1454 =070 + 204 +2.02 £ 317 £9.08

SKF 81297 (1.0 ug/kg) into carotid artery

0-10 2.36 58.2 110.8* 3.30 -0.92 230.6 97.3 54.4 81.1 34.1 119.7°
£ 0.14 £ 1.04 £1.72 + 0.27 012 £1248 £ 060 + 2.15 + 2.08 £323 =£877

10-20 2.26 57.0 1054 3.10 -0.84 235.0 97.2 53.0 81.1 31.6 118.4°
= 0.15 +0.82 +£387 + 0.28 £012 £1234 =+ 0.68 + 2.09 +334 266 = 9.83

20-30 2.34 574 1100 3.16 -0.78 2338 97.2 51.8 81.9 322 120.7
=012 071 =£2.08 +036 014 £1497 =072 +£032 451 £267 1020

Mean £S5.E. from 6 experiments. MAP:

Abbreviations are the same as in Table L.

Mean arterial pressure as calculated from

Table VI, Effects of SKF 81297 (5.0 pg/kg) given into carotid artery on renal function in dog

(diastolic pressure+1/3 pulse pressure).

Time Vol GFR RPF FF Com  Cuo Ena Ry, Ex Ry K'Na* MAP
(min)  (ml/min) (ml/min) (%) (ml/min) (LEg/min) (%) (UEg/min) (%) (%) (mmHg)
90-0 2.34 574 106.4 53.9 334 -1.01 238.6 97.2 51.0 81.9 214 124.1
+008 +3546 £625 437 031 =01l =£1454 =£070 £408 *£202 =L£238 =£0.08
SKF 81297 (5.0 1g/ke) into carotid artery
0-10 2.77% 61.3% 118.2* 51.9 4.24* -1.47° 290.4%  96.3° 62.8% 78.6° 21.6 119.7°
+018 438 £735 +£398 £011 X015 £ 1880 %087 *=614 =*£48 L£236 877
10-20 3.00%  6l5*  120.3% 511 456%  -1.56° 3322%  95.8° 68.7* 76.1° 20.7 118.6°
+018 +474 £747 £317 £020 X015 2828 £067 X616 =49 L£2.04 £ 898
20-30 2.98+* 64.5% 126.2% 51.1 4.66%* -1.68° 391.9% 954° 80.9% 74.2° 20.6 114.7°
Y +014 408 x£864 =336 =023 =014 £2714 £030 =586 =429 £212 1154
30-40 2.94% 63.6% 122.9+ 51.7 4.73% -1,79° 378.0%  95.5° 73.1* 76.2° 202 115.6°
+015 +£399 £1050 319 £022 =012 £2600 X053 =724 X525 =218 = 11.04
Mean * S.E. from 6 experiments. Abbreviations are the same as in Table I and V.
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Fig. 2. Percentage changes of renal function by SKF 81297 administered into vein and carotid artery in dog. § : SKF 81297 5.0 pg/kg
iv. : SKF 81297 15.0 nug/kg, i.v. B : SKF 81297 5.0 pg/kg into C.A. Mean = S.E. from 6 experiments, respectively. Significant
changes from corresponding control value (100.0%) were marked with asterisk (*) and significant difference between groups (SKF
81297 15.0 ng/kg, i.v. and 5.0 pg/kg into C.A.) were marked with @. Data from Table I, I and VL
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= F5F T8 AU A AWM HAH] S
e o) :AE-S Vel $FHY o kakE- A4g
FedekA el oJsled, A=A AL A =elA A
2 AFT Al 2lshe Aes HrHETh SKF 812979
71 gol gk ggko = FHH<) Aat A AF
q Ag Afdeiar ZEse olf £ 9 $5Hd
LF 7EEE AL U Fojape] A Fedao)
173 M= 2RE- WEAA T= fALEIE S Bohet ZEu)
g 2L k(5.0 pkgd AU FA5AS Welle
Zhg-o] A Fedrle] ujste] MAF] A el HE
= 4 olvh 58 zhgo] g A% Y Foi4] 4l
A2G-E viER7] $sled e A Fodek Xl 84 o
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oA dA vlE= A4 AEFTE dojdd Fx
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