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Renal Action of Raclopride, a Dopamine D,
Receptor Antagonist, in Dogs

Suk-Tai Ko*
College of Pharmacy, Chosun University, Gwangiu 501-759, Korea

Abstract — This study was attempted to investigate the effect of raclopride, a dopamine D, receptor
antagonist, on renal function in dog. Raclopride (70~220 ug/kg), when given intravenously, produced antid-
iuresis along with the decrease in free water clearance (Cy,), urinary excretion of sodium and potassium
(Exw Ex), partially decreased osmolar clearance (C,,;) and increased reabsorption rates of sodium and
potassium in renal tubules (Ry,, Rg). Raclopride administered into a renal artery did not influence on renal
function in small doses (10 and 30 ug/kg), whereas exhibited the decrease of urine volume (Vol) and Cyy,,
both in experimental and control kidney in much dose (100 pug/kg), at this time, the decreased rates of both
Vol. and Cyy,, Were more prominent in control kidney rather than that elicited in experimental kidney, and
then only Ey, was decreased in control kidney, but increased in experimental kidney. Raclopride admin-
istered via carotid artery (30~200 pg/kg) did not influence at all on renal function. Antidiuretic action
induced by raclopride given intravenously was not affected by renal denervation. Raclopride given into
carotid artery was little effect on renal function without relation to renal denervation. Above results sug-
gest that raclopride produces antidiuresis by potentiation of antidiuretic hormone (ADH) action in blood
without increase of ADH secretion in posterior pituitary gland, it is not related to renal nerve function in
dogs.

Keywords [ Raclopride, dopamine D, receptor antagonist, antidiuresis, dog
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1%tk D, XA raclopride¥= A7 150l of
| GES nAE7E YEFA} NS oSl 2 4
& AT

HEYY

T2 — AREOEE-L raclopride(RBI, USA), creatinine
anhydrous(Sigma, USA), P-amino-hippuric acid(Sigma,
USA), pentobarbital sodium(Entobar®, $##eH) &
o] pentobarbital sodiume FAMAIQl Entobar®Z
JdE ARSI OV T HE2 AREA 09%
salined] S3HAIA ARSIt AMB717]= spectrop-
hotometer(Shimadzu, Japan), flame photometer(Ciba-
corning, England), osmometer(Advance, USA),
peristaltic pump(Tokyo Rikakikai, Japan), infusion
pump(KD Scientific, USA), physiograph(Ugo Basile,
Italy), centrifuge (Vision Scientific, Korea), thermore-
gulating apparatus(Fine Science Tools, USA) %}
o AHEEL AF 10~13 kg2l FHE &5 7EU
o] ARgstG o WA QA JEiFR] AR Al
Az
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Table III - Relationships between changes of various
parameters of renal function by raclopride
given intravenously

b a r p
Vol : Cygzo 0.50 207 0.92 <0.01
Vol : Ey, 76.59 64.48 0.98 <0.001
Vol : E¢ 15.14 8.76 0.99 <0.001
Vol : C oy 0.53 2.00 0.92 <0.01

Data from Table II. From the regression equation, Y=
bx+h, r=correlation coefficient. Abbreviations are the
same as in Table L

a9 eF

2l Azhs AMGTFAIAE(Chpp)®d Na*3}
K*9 8l83H(Ey, Epel 74t AMxdolre] Na*
7 K9 AEERy, R 571 vebsth
Table IF= raclopride®] TS 3|2 S35}
220 pgkgs AHFAE AP RS FFI Aol
Table TolA YERT vlel 70| raclopride T %
A W A7NNFE Q2] ZAATe] Yehdr] AlEEed
T A7) 8l ®A 7] {eEA Aot Ve

stk o] 2 7hv)e] AR )E Wale Table 1A
o} 20] Ciyo L Ey, Ex® 728 Ry, RS
717F Uebsth B3], Cypodl A% tRA -056*
0.02 mi/min®) HJ3} F HARZIRE W] HA77H
Z+zt .0.981+0.04, -1.0010.08% -1.02+0.06 mi/
min® 2H 24320 7St

Table = Table 112] dataS ZAZE QY] 74
9} o] 7)59 W3l BAE HES Zlojdh
Table IMellA vebd wiel o] 9] 244} Cyyg,
Ent Ex 2 Co,d Bl AoaArt 4ede &
Ag 5= QITh. o]AL Cppod] AAE BIET ES)
Exol 73471 9lo] ol 9% frado] e
T ou|ict.

812 ME SO S0{8} raclopridee| MEEE —
ZAuuoll ot raclopride?] Fo}idt-go] Agjo
Ao] ARagRIX| 9 55 HES] $J5k] 3% At
A5 HUlel racloprides F9% 3 Yehbs A
Hal) 7159 WEE racloprideS o35k &L A%

Table IV - Effect of raclopride (10 ug/kg) given into a renal artery on renal function in dog

Times (min) after administration of raclopride
Parameters Control
0~10 10~20 20~30
Vol —_ E  214%017 218 + 024 223 + 020 2.13 + 031
0 (ifmin) | ¢ 138+ 013 1.38 % 0,09 148 + 0.09 147 £ 015
+ + + +

GFR (m/min) E 199 = 1.72 199 = 1.77 199 = 1.75 20.1 = 2.05

C 20.7 = 1.23 205 £ 1.30 20.4 % 0.88 21.8 + 1.64

. E 49.0 = 6.34 50.0 £ 6.86 49.8 * 6.66 499 *+ 7.12

RPF - @ifmin) | o x5t 526 * 546 515 * 4.65 545 + 5.77

C (mi/min) E 1.85 = 0.07 1.85 £ 0.07 1.89 £ 0.07 1.64 £ 0.15

osm C 148 £ 0.19 143 £ 0.16 155 % 0.25 1.69 £ 0.30

c @yminy | B 020F02 0.33 £ 023 0.34 £ 0.23 038 + 0.19

Ho C  010*020 -0.05 £ 0.18 0.07 £ 0.18 -0.03 * 0.16
E (uEq/min) E 155.2 = 12.51 1659 * 17.71 159.9 = 15.15 149.3 £ 22,79
Na C 1214 * 20.18 1188 £ 17.49 127.5 * 22.96 144.4 £ 29.64
R %) E 92.8 £ 1.97 94.2 £ 0.80 944 * 0.74* 94.9 £ 0.75*

Na C 95.9 * 0.82 95.9 * 0.74 95.7 * 0.85 95.3 *+ 1.04

E (uEq/min) E 32.6 £ 1.56 315 1.70 32.6 = 1.39 305 = 3.01

K C 27.0 £ 1.65 26,5t 123 28.7 £ 1.85 30.9 £ 2.52

R %) E 67.9 = 3.97 67.5 = 2.38 66.3 = 2.35 59.3 = 9.89

K C 73.2 £ 2.85 73.3 £ 2.63 713 2.68 70.7 = 3.28

E 216 +1.93 197 £ 171 21.1 £ 1.76 21.4 £ 2.03

K*/Na* %
/Na %) C 25.2 + 347 24,7 £ 3.24 23.7 = 2.40 24.9 + 391
Mean * S.E. from 6 experiments. E: Experimental left kidney. C: Control right kidney. Abbreviations are the same as in

Table 1.
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Dopamine D, Receptor XF#IR1 Raclopride 9] AVd2&- 687
Table V - Effect of raclopride (30 pg/kg) given into a renal artery on renal function in dog
Times (min) after administration of raclopride
Parameters Control
0~10 10~20 20~30
Vol /min) E 2.46 £ 0.15 248 £ 0.16 2.67 £ 0.09 2.52 = 0.09
o (m/min C 197 £ 015 2.17 £ 0.20 2.15 + 021 2.05 £ 0.24
. E 215 £ 1.99 212 £191 220+ 214 22.0 = 2.09
GFR  (mifmin) | o 22.6 = 145 23.7 £ 1.79 23.5 £ 1.77 22.7 + 161
’ E 57.0 = 6.34 56.0 £5.72 58.3 * 6.46 56.1 £ 6.21
RPE (mifmin) | 603 *+ 5.11 603 * 4.76 50.8 + 4.74 58.7 + 4.45
C (ml/min) E 225+ 0.12 2.33 £ 0.18 251 = 0.11 243 + 0.12
osm C 2.09 £ 0.11 2.29 + 0.15 2.31 £ 0.16 452 £ 0.17
C (ml/min) E 0.30 = 0.04 0.16 £ 0.04 0.16 = 0.05 0.09 £ 0.04
H20 C -0.13 * 0.04 -0.12 £ 0.03 -0.16 = 0.03 -0.19 *+ 0.03
E (WEq/min) E 181.1 *+ 13.74 205.2 £ 23.41 220.8 = 15.26 208.5 = 12.60
Na C 165.2 £ 9.76 1874 *+ 12.64 196.7 £ 14.80 188.5 + 14.83
R %) E 935 + 1.21 93.6 £ 0.68 929 % 0.88 93.5 = 0.65
Na 7 C 95.1 = 0.66 946 £ 0.88 94.2 = 0.95 945 + 0.92
E (uEq/min) E 34.5 + 2.49 353 £ 2.80 39.5 £ 5.61 38.6 = 3.17
K " C 311 %= 2.20 342 = 2.81 35.1 £ 3.49 34.6 + 3.89
R %) E 68.1 £ 2.45 664 + 1.65 63.7 = 1.79 64.7 £ 157
K ? C 723 £ 2.09 706 £ 2.07 69.3 = 2.01 69.7 + 2.13
E 19.6 £ 1.58 184 £ 1.89 18.6 = 2.19 18.7 £ 1.71
K*/Na* %
MNa %) C 212 %243 20.6 = 2,55 20.3 £ 2.72 20.8 £ 2.63
Mean £ SE. from 6 experiments. Abbreviations are the same as in Tableand L
®2=2)g 71ssket vin FJESIC 33.3%EH U4l Zago] oS AAEHSS

Table IV3= racloprdie, 10 pgkgs 3% A% &
el Fost AEe FEE ol Table MeiA
LRt vl9} Zo] raclopride 10 pg/kgoll 2J3loixe
Aol A1) 7sHshe dAT 5= gich

Table Vi= %% A8 o] racloprdieZ 30 pg/
kgl 2 S} Foldt AEANE F3% Slojr). o
71914} raclopride, 10 ngkg® s Foigt Ay Ay}
o} HURE zlo|7} Qe wEE = gk ot e
I E0l AS, 9F MM o ol F1e] A
< veRle Y BAE fo3E it

Table VI= racloprideZ 100 pgkgl 2 3% A
TUe] Fojdt AYE FH3I] TAAES Foch
raclopride 100 pg/kgell )3l AENH thzAlo)Aq
TF 20 Cyool AAE FHkE 23] Zaddio] U
Eitont qe] A, Ao gixx 2.78+
0.12 m/min®] H]&t] 7Hg 28 ] havt Uy
Bt ] Aol Qo] 78.1% =M ZAgo|
21.9%1d] Hlstd dizAle] o] WA AAEL
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ZhiE Cppodl Aol AFH o7 &EH YOV p<
0.001) tiZAlN QuztAE

Cipo2ol E,2l BAE
1 9es FZ=ojzrkp<0.001).

A5Y LHo| FO0{8t raclopride®] AIEEE -
Raclopride®] ¥o]=z-8-2 3% 41 Fahe] 5o

3 AEANE Hol Ao <]

H72go] ohde)

g4latct. wEbA o] raclopride] Folwzhgo] 5
£ 3% AUA 238A @od Agold e 199
Aol zgoll o5t AR HAES 7] ¢35l FEe
ol racloprdie® FoI8t 1o o AR5 W
3= BT

Fig. 12 raclopride, 30, 100 @ 200 pgkgs 7
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Table VI - Effect of raclopride (100 pg/kg) given into a renal artery on renal function in dog

Paramet, Control Times (min) after administration of raclopride
eters ONntro!
0~10 10~20 20~30 30~40
Vol (/e E 278 %012 257+ 007 232+t0.16° 220+ 021° 217017
C 255*017 218+ 004 1.87+007° 175+0.11° 170 *0.07°
GFR (el E  230%2325 228 +201 238t216 240%228 240+ 207
C 244+t166 242 £ 150 239* 151 248+ 160 245+ 1.69
RPF (enlfmi) E 650*634 656 T 627 6561594 659F 647 668 * 6.35
C  685*490 693 * 546 662t 484 681F 468 686 * 536
c (enl/min) E  264*017 281+ 010 2631011 257+012 265 0.08
osm C 270+024 272+ 014  242t004 235+ 0.03° 238+ 006
c (nl/mi) E 014+ 002 | 024+003° -031%003° -041%003° -0.48 % 0.04°
H20 C  -015*002 | -053+0.02° -055%0.02° -062%0.02° -0.68+ 0.03°
E (Eq/min) E 2070 £ 1496 | 2371 + 1146 2217 + 1047 219.7 + 1627 2199 * 11.20
Na C 2090 +1883 | 2199 =964 1981 *511 1913 +485° 1935 + 6.33°
Ry @) E 941%045 | 929+030° 937037 938%+032 938+ 025
a ¢ C 942+ 050 939 £ 027 944+ 022 948+ 020 948 + 020
E (Eqy/min) E 36.3 £ 341 429 £ 2.79 42.2 + 3.21 44.4 * 3.26 47.0 £ 3.38
K C 351*274 410+ 231* 389+ 242 412+ 251* 425+ 257*
R ) E 683%093 | 630*180° 651*t257 639+183° 618=+234°
K C 713+ 066 667173 680+ 193 674+198° 659+ 228°
K*/Na* . E 176+ 122 178+ 158 186+ 1.88 198+ 163 209 * 2.04
v C 171+ 139 186+183 194+188 213+211 216+ 205

Mean * S.E. from 6 experiments. Abbreviations are the same as in Tableand IV.

Table VII - Relationships between changes of various
parameters of renal function by raclopride
given into a renal artery

b a r ]
Vol C E 088  -2.37 095 <0.001
o:bmo ¢ 057  -166 095 <0.001
Vol - E E 593 23493  -0.16 NS
TNa© 2582 15032 0.78  <0.05

Data from Table V. Abbreviations are the same as in Table
I, IIT and IV.

Eld e}l 7o) AAYFe Hoke H3lE 4ng &
ATt T84 raclopride 200 pgkg o1 & F4H
A7)k ARA TlelA 2% HIES Eygt Cot
Z}zte] tizR]e] ujete] eRzte] Ft AdE YEhd
ov BAA fode B 5 ek

Lo 5048t raclopride®| O|=XIB0l| CHst
ME MH HM7e] "E - Racloprided] Folwzhg-2
A follx 2] AHaRgo) opue) o)A Y3k 2)s}

o] Yephs Z#Qlo] 43ttt wetA o)xF]
ol A AAE Fhe A9 23A 2
S aHT F Jed & AN e A A7
< AE] H8l % A% AFE AAG
racloprideZ =} Foidt & Uehh= A% 7159
W3E 4l70] EABhe AR 71sHslel 1)
X PSS

Fig. 2= racopride®] 70 pgkg, FWFALe} 220
nghkg, AHMFALol] et 4l AlAF9] FES BES
Rolt}. Raclopride 70 ugkg, F=FAN) 3¢, 8F
7} Ey,& raclopride 50 & Al ¥ #7101, Cyyo
= raclopride FOlAFRE] W AR o)A €} o]
Zagato]l VEPdT), Raclopride 220 pgkg, g5
A} Aol @3RS raclopride® 5% A HA|
71RE] UL Aol o o] 7HAe] AjEE HolY|
A oE 7 s ZIRE Aol Fu= vl WA
717 BAIRCEE doQle At vERdT o]
o] AA71Ee) WMk Cpppodl T Q3] 74l

of oY of

ﬁ ot do o
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Fig. 1 - Effect of raclopride given into a carotid artery on renal function in dog. Mean = S.E. from 6 experiments. O;
Raclopride, 30 ug/kg. ¥ ; Raclopride, 100 uglkg 4: Raclopride, 200 pg/kg. Raclopride was given at 0 min.

Abbreviations are the same as in Table L
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Fig. 2 - Effect of renal denervation on renal action of raclopride (70, 220g/kg) given into vein in dogs. Mean £ S.E from
6 experiments. O ; Denervated left kidney. ¥; Innervated right kidney. Significant differences were obtained by
comparing with each corresponding control values. Abbreviations are the same as in Table L.
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Fig. 3 — Effect of renal denervation on renal action of raclopride (30, 100ug/kg) given into carotid artery in dog. Mean £
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