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Mechanism on the Antidiuretic Action of Debrisoquin
Infused into a Renal Artery in Dog.
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Abstract— This study was performed in order to certify the antidiuretic action and to investigate the mechanism
of antidiuretic action of debrisoquin infused into a renal artery in dog. Debrisoquin, when infused into a
renal artery, exhibited the antidiuretic action accompanied the reductions of glomerular filtration rate and
renal plasma flow, and the decreased amounts of sodium and potassium excreted in urine, limited only to
the infused side, while control kidney function remained unchanged at all. The antidiuretic action of debriso-
quin infused into a renal artery was blocked by pretreament of prazosin, g-adrenergic blocking agent, or
reserpine, catecholamine depleting agent. These results suggest that debrisoquin infused into a renal artery
elicits antidiuretic action through indirect stimulation of renal sympathetic nerves.
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Debrisoquin sulfate (Koche), creatinine anhydrous
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(Sigma), P-aminohippuric acid (Sigma), reserpine injec-
tion (o}5<FE), prazosin HCI(Pfizer), tyramine HCI
(Sigma) 522 prazosin HCI& 5%(w/v) glycerole] &
&t 5%(w/v) dextrose<ie] 1mg/mie] HH-§ wFEo]
AHEA] Al A g2 B XA AMS-EFI T reserpineS:
ARk iR o8 GEL A G =] Al8-3
Ak
AEESE

Aol AF 10~16 kge] FEAS o]l FEF O] A}
falsjon sl AdAddys AAAze e A
frze] #3%=E stgivh v14]+= Pentobarbital sodium-&
35 mg/kgivE FeistEon] FQe e} FrlEe 3}
Ark wFHE AMe SR =92 zAs o$
TES fo)slAl 3}7) $1%}e] endotracheal tubeZ 7)
Ee) Yo A sg] 2 F9) -2 dvle] A=A ol micro-
tube pumpE ol-g3te] Felstglow NHTEel A
HF AMHAE sl N5 A% ATk vl
Az 247 /RE AFEN3] 4F Fx el polyethy-
lene?-g ArginAsle] WMERE wE PET I},
NS (B R A& 3 flank incisione E FHEAE5
& & A4 polyethylene®tel] A4 4o 7 F4e
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8% AIZSYL debrisoquin®| AIFEE

Ay FAg AL FstHA FANsk] A5
& X EAA WAREE FARlew AAEle 0.9% sa-
lineg A% Fdsle] k7] fEge] Itz
HEz2A2A FHE7E 10871420 2 23] A3 F deb-
risoquing 0.01 mg/minZ AFHu] Fg)sld 34l
gt ware] ZhAadEAte] eyl olu] A Ale 7%
Hsts BE AFEA AHS(GFR)F wlEel ABERH
RPF)¢] Z2F vtepfidc}. =8 =% Nat ¢ K* 9
a2k By, ExE H42dAE vebfgich  Debriso-
quing 0.03 mg/kg/min®. FFsle] AFHY F5+9
£ =Fe] 749} A7)59) AheAte] B8 Tl

Table Io] B& nje} o] UFHAL Wdke] 1.55ml/
min ¥ 150 ml/ming ) FX A debrisoquin 0.01
mg/kg/minel A 1.15 mi/min Y 1.10 m//ming z}43}
%13 debrisoquin-g 0.03 mg/minel] Fa3}9] & o)+ 0.8
ml/mind 0.9 ml/mine 2 Ao} g2ile W
e AL Wzt A" 4 g

olmj 2] AgdAlellx]e] GFRL debrisoquin 0.01 mg/kg
/min# 0.03 mg/kg/min| A 27t 264 ml/ming} 27.0
m//min % 26.0 m//mina} 26.1 m{/min=4 |23 305
m//min 2 289 m//minel| ®]ste] I AT e}
Wleh =3 RPFZ A3 AlelA 754 mi/mine} 77.2
ml/min®] W2 )4} 70.2 ml/min2} 66.9 mi/min, 65.0
m//min%} 64.5 ml/minZ 7+4-8}e] GFRe] ¥ 5o} $-A1eH

Table X. Protocol of an experiment showing the effect of debrisoquin infused into left renal artery on renal function in dog.

Female dog, 12.0kg, fasted overnight
9 140 Anesthesia with pentobarbital sodium 35 mg/kg, iv.

9 : 50 Endotracheal tube inserted. Infusion of 0.9% saline into a foreleg vein with a speed of 10 m//min. Both ureters cannula-
ted through median laparatomy and urine collected separately and a femoral artery cannulated for periodic blood

sampling.

10 1 30 The renal artery of left experimental kidney was exposed through flank incision and cannulated with curved 24
gauge needle, and infused 0.9% saline with a speed of 0.3 m//min.
117 20 Prime injection of 600 mg creatinine and 75 mg PAH. Infusion of a solution containing 2.4 g creatinine, 330 mg PAH

and 9g NaCl in a liter with a speed of 5m//min.
12 0 20 Collection of urine started.

Time Vol GFR RPF EN;. EK
(min) (ml/min) (m!/min) (ml/min) (1Eq/min) (1Eqg/min)
L R L R L R L R L R

0~10 1.55 1.30 305 284 754 716 368.1 299.0 17.1 16.6

10~20 1.50 1.20 29.8 294 772 73.1 3584 286.0 16.8 16.0
Debrisoquin 0.01 mg/kg/min into left renal artery

20~30 115 1.20 264 285 702 73.9 239.7 264.5 15.9 15.7

30~-40 1.10 1.20 270 314 66.9 70.3 2433 2644 14.6 15.7
Debrisoquine 0.03 mg/kg/min into left renal artery

40~50 0.80 1.10 26.0 29.5 65.0 67.4 170.0 225.0 11.6 153

50~60 0.90 1.10 26.1 30.6 64.5 68.6 190.0 238.0 13.8 174

Abbreviations: Vol; urine flow. GFR; creatinine clearance meaning glomerular filtration rate. RPF; P-aminohippuric acid clearance mea-
ning renal plasma flow. Ex, and Ex; amounts of sodium and potassium excreted in urine. L; left experimental kidney. R; right control

kidney.
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Table 1= 3ZF AlE"h)2] debrisoquin 0.01 mg/kg
/min®| Fto|ka}-8-o h&F prazosin®] L FAF
of| 2 £33} Zle|c}. prazosing 0.5 mg/kg ivE iz A
o™ prazosin A £ AlZ|SAeE dE2XE 5
At

Table 1ol 4] R ulebzto] A3 Aldeft kidney)ol 4 2]
e 73] 2324 0.34 (Mean+ S.E.) ml/minej| 4] de-
brisoquin F 7} 2.32+ 0.3 ml/min, #2741 2.25+
024, 371 218+ 031 m/minEA HEE Ay A
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Table Il debrisoquin 0.03 mg/ming] A177] %l
& prazosin®] ¢3S B} 64E T3 Zoltk
A3 prazosin® IF AlEW 2] debrisoquin 0.03
mg/minel] 4 %X debrisoquin 0.01 mg/kg/minw) 2} FAFg+
kA& vielgltt. Table IIMeofA ®wl A§ Al 9
ke oz 2184 037 mi/mine] 3}l debriso-
quinFoJF A|37])o 2.10+ 0.32 mi/mine]gl.ow, o]ufe]
GFR=} RPF& 77z} 1654+ 1.81 mi/min=} 41.0+3.15
m)/min .24 2% 184+ 2.05 mi/min¥} 44.3+ 3.40
ml/minel] H]Fe] f-2Ad el W= 99tk Extt Ex®
GFRv} RPFe} 22 kA vjepfigich ¢ A3oAx
2z 9] 7lee A3 W3s) glddeth
1% AZ2HLHQ| debrisoquin®] =t20i| ¥ reserpinel]
AE

& Alzahle] debrisoquin®] Fe)x=ZH-4-¢] prazo-
sinol] ¢]gte] 2Elglc}. o] debrisoquing] o]z}
o] Aol W3AL o EAS ZhEe] 9]

Table II. Effect of prazosin on antidiuretic action of debrisoquin (0.01 mg/kg/min) infused into a renal artery in dog.

Control 0~10 10~20 20~30 (min)
Vol L 223+ 0.34 232+ 030 225+ 0.24 2.18+ 0.31
(md/min) R 2.08+ (.29 213+ 0.30 210+ 029 218+ 0.28
GFR L 184 + 201 176 + 190 178 + 195 175 + 1.95
(ml/min) R 19.85+ 150 189 + 148 174 + 195 187 £ 136
RPF. L 459 + 310 447 + 352 442 + 329 421 + 315
(mi/min) R 498 £ 572 461 + 549 46.1 + 528 448 + 432
Exa : L 2565 +21.36 2599 +31.78 2459 +29.30 235.6 +27.81
(uEq/min) R 2623 +37381 2594 +27.81 2529 + 2645 251.6 + 35.26
Ex L 189 + 129 182 + 114 178 + 121 172 + 116
(uEq/min) R 186 + 071 186 + 0.88 182 + 0.66 185 + 0.79

Mean+ S.E. from 5 experiments. Prazosin (0.5 mg/kg) was given intravenously. No significant changes between control and experiment

were obscrved in ali experiments.

Table III. Effect of prazosin on antidiuretic action of debrisoquin (0.03 mg/kg/min) infused into a renal artery in dog.

Control 0~10 10~20 20-~30 (min)
Vol L 218+ 0.37 208+ 031 203+ 030 210+ 032
(mi/min) R 2.00+ 0.28 220+ 0.28 204+ 027 201+ 0.28
GFR L 184 + 205 16.8 + 1.66 172 £ 19 165 + 181
(ml/min) R 184 + 144 193 + 150 185 + 1.30 20.1 + 150
RPF L 443 + 340 420 + 232 411 + 215 410 £ 315
(mi/min) R 446 + 531 451 + 4.36 423 + 504 474 + 552
Ex, L 2554 +31.21 2410 + 28,50 227.1 +27.77 230.0 +28.12
(uEq/min) R 270.1 +38.93 2539 + 3159 2466 + 554 236.3 + 30.50
Ex L 179 + 122 166 + 121 177 + 122 156 + 1.05
(UEq/min) R 185 + 081 19.2 + 054 168 + 0.76 189 + 0.72

Mean+ S.E. from 6 experiments. Other

abbreviations are the same as in Table I
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% 4 9lglch Reserpine?] gijA Aol ¢]s}ed debriso-
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Table IV. Effect of reserpine on antidiuretic action of debrisoquin (0.01 mg/kg/min) infused into a renal artery in dog.

Control 0~10 10~20 20~30 (min)
Vol L 163+ 0.31 163+ 030 1.63+ 0.32 1.59+ 0.32
(ml/min) R 127+ 017 1.31+ 0.18 1.36+ 0.21 4140+ 0.23
GFR L 268 + 374 236 + 2.87 279 + 231 276 + 242
(m//min) R 284 + 237 282 + 252 276 + 20 284 + 197
RPF L 729 +1060 69.3 +10.13 724 +11.36 706 +11.90
(m!/min) R 746 +10.58 70.9 + 10.68 72.7 +10.61 72.0 £10.31
Ex, L 2349 +29.81 238.7 +29.88 240.88+ 33.21 239.1 + 32,60
(1Eq/min) R 2094 +2568 215.6 + 28.52 223  +30.27 2299 +33.87
Ex L 223 + 161 221 + 1.60 21.7 + 113 219 + 168
(1Eq/min) R 219 + 134 223 + 093 229 + 149 232 + 151

Mean+ SE. from 6 experiments. Antdiuretic action of debrisoquin was not produced by pretreatment of reserpine, Reserpine was
administered subcutaneously, in a dose of 0.5mg/kg at 15 hrs before experiment. Other abbreviations are the same a$ in Table L

Table V. Effect of reserpine on antidiuretic action of derbrisoquin (0.03 mg/kg/min) infused into a renal artery in dog.

Control 0~10 10~20 20~30 (min)
Vol L 158+ 030 156+ 0.31 149+ 0.32 154+ 0.34
(m//min) R 126+ 0.18 152+ 023 143+ 028 161+ 022
GFR L 272 + 227 264 + 217 257 + 213 256 + 2.24
(mi/min) R 273 + 230 303 + 248 290 + 202 310 + 332
RPF L 698 +1048 705 +12.26 69.8 + 1157 69.7 +13.24
(n//min) R 704 +1033 739 +13.85 72.7 +£1281 750 4 12.88
Exx L 2276 +2529 234.8 +33.82 2247 + 3546 2285 +3993
(uEq/min) R 2051 +2893 2470 +31.92 2542 +49.71 2748 +38.76
Ex L 222 + 133 209 + 124 194 + 205 191 + 234
(4Eq/min) R 214 + 074 241 + 128 234 + 137 252 + 155
Mean+ SEE. from 6 expriments. Other abbreviations are the same as in Table L
Table VI. Effect of tyramine infused into left renal artery on renal tunction in dog
Time Vol GFR RPF Exa Ex
(min) (m//min) (ml/min) (mi/min) (uEq/min) (uEq/min)
L R L R L R L R L R
0~-10 2.30 2.70 554 58.0 130.0 135.0 3864 4200 66.8 75.0
10~-20 2.50 2.80 56.5 59.0 132.0 136.0 395.0 430.0 700 770
Tyramine 0.03mg/kg/min into left renal artery
20~30 1.40 3.00 296 575 94.7 138.0 2280 428.5 38.0 75.0
30~40 0.60 3.00 24.3 57.0 734 1250 114.0 420.8 20.0 74.0
40~-50 0.60 290 24.0 56.0 730 127.0 120.0 410.0 210 74.5

Results were obtained from 13.0 kg male dog. Abbreviations are the same as in Table L
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Table VII. Effect of intravenous debrisoquin on renal function in dog.

Time Vol GFR RPF FF Cosm Cuzo Ena Rua Ex Rk
(min) (ml/min) (m//min) (n/min) (%) (ml/min) (mi/min) (uEq/min) (%) (#Eq/min) (%)
0~-10 3.30 40.0 90.3 44.3 2.08 1.22 370.0 93.3 16.2 92.6
10~-20 310 429 90.7 47.3 2.02 1.08 4129 934 164 915
Debrisoquin 0.3 mg/kg iv.
20~30 5.65 48.7 94.0 b1.8 3.25 2.44 752.6 803 30.0 86.3
30~40 6.00 53.6 90.7 54.3 3.46 254 799.2 89.7 330 86.3
40~-50 5.80 488 97.8 49.9 3.53 2.27 531.3 94.5 348 842

Abbreviations; FF; filltration. Cosm and Cuzo; clearances of osmolar substance and free water, respectively. Other abbreviations are

the same as in Table I
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