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Abstract — This studies were performed for investigation of mechanism on central antidiuretic action of L°-
Nitro-L-arginine (L-NOARG), nitric oxide synthase inhibitor, in dog. Antidiuretic action of L-NOARG
infused into the carotid artery was not affected by renal demervation but inhibited by pretreatment with
arginine, NO precusor. Furthermore, L-NOARG inhibited the diuretic action of dopamine induced by
hemodynamic development. Above results suggest that antidiuretic actions of L-NOARG mediated by
endogenous substances not associated with renal nerve. Therefore, it is demonstrated that those endogenous
substances might be associated with NO which mediate the diuretic action of dopamine.
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Table Y. Effect of renal denervation on antidiuretic action of N®-nitro-L- arginine (10.0 pig/kg/min) infused into the carotid artery in dog

Parametor Time Control 0~10 10~20 20~30(min)
Vol (ml/min) L 1.74+0.05 1.5340.09 1.47+0.12* 1.40£0.13*
R 1.90+0.08 1.5240.14 1.43£0.13* 1.43£0.15*
GFR (ml/min) L 27.5+0.40 25.9+0.74 28.2:£0.40 24.740.38
R 26.2+0.32 25.1+0.36 27.6+0.17 24.8+:0.52
RPF (ml/min) L 69.4+3.01 62.1:4.60* 63.6+4.58* 59.2:+4.98*
R 68.0+2.61 58.2:+4.09* 58.7-+3.66* 58.7+4.29*
Cosm (ml/min) L 1.83%0.01 1.7440.02 1.61:20.03 1.47+0.03
R 1.80:£0.03 1.71+0.04 1.6240.06 1.54+0.08
Ciyo (ml/min) L -0.29+.0.05 -0.24:£0.09 -0.15:£0.09 -0.080.09
R -0.31:£0.06 -0.20+0.10 -0.19:0.09 -0.17£0.07
Ex. (uEq/min) L 144.5+1.39 130.8£3.26 128.4:+5.84* 118.9+6.73*
R 145.6+3.75 135.3£7.35 129.6:+7.96* 120.0+9.45*
Ry (%) L 96.7+0.05 96.6:£0.07 97.0+0.10 96.8+0.14
R 96.5+0.08 96.4+0.15 96.910.19 96.7+0.19
Eyx (Eg/min) L 24.0+0.93 2514149 25.91+1.66 26.3+1.95
R 22.8+0.87 2374147 25.0+1.58 25.8+1.90
Re (%) L 82.6£0.60 80.8+0.83 81.9:0.94 79.1+1.33
R 82.63:0.61 81.3::0.94 81.8+1.19 79.6+1.23
K'/Na' (%) L 17.6+0.52 18.940.71 19.8£0.45* 21.6+0.69*
R 16.7+0.28 17.54+0.48 19.4:£0.66* 20.8+1.06*

Mean+S.E. from 6 experiments. Abbreviation: L;Left experimental denervated kidney, R;Right control intervated kidney, Vol; Urine
flow rate, GFR; Glomerular filtration rates calculated by creatinine clearance, RPF; Renal plasma flow calculated by p-aminohippuric
acid clearance, Cosm and CH,O:Clearance of osmolar substance and free water. resp, Ey, and Ex; Amounts of sodium and potassium
excreted in urine, respectively, Ry, and Rg; Reabsorption rates of sodium and potassium in renal tubules, resp. Asterisks indicate the
significant change as compared with corresponding control values (p<0.05).The agent was given at 0 min time.
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Table II. Effect of renal denervation on antidiuretic action of N-nitro-L-arginine (30.0 pg/kg/min) infused into the carotid artery in dog

Parametor Time Control 0~10 10~20 20~30 30~40 (min)
Vol (ml/min) L 1.74£0.05 1.37+0.14* 1.27+0.11* 1.270.12* 1.20+40.12*
R 1.69-0.08 1.3840.13* 1.30+0.13* 1.32:40.12* 1.30£0.15*
GFR(ml/min) L 27.5:40.40 24.940.45 24.7+0.45 25.8+0.44 20.841.49
R 26.2+0.32 24.940.24 23.8+0.35 23.8:0.37 22.3+0.59*
RPF (ml/min) L 69.7+3.01 56.0+4.11* 51.7+3.23* 53.1+3.14* 42.14+2.22*
R 68.0+2.61 54.7+3.23* 49.3+2.45* 43.942.14* 42.0+2.68
Cosm (ml/min) L 1.83£0.01 1.51+0.05 1.39£0.05 1.29+0.05* 1.21:£0.05*
R 1.80£0.03 1.51:0.06 1.42:£0.07 1.31+0.09* 1.27+0.09*
Cizo (ml/min) L -0.29%0.05 -0.15:0.07 -0.1320.06 -0.03+0.07 -0.13£0.07
R -0.3120.06 -0.13+0.07 -0.12+0.07 -0.01+0.07 -0.03+0.08
By, (4Eq/win) L 144.5+1.39 114.0+5.89* 105.3+5.70* 105.5+7.01* 98.2:+6.84*
R 145.6+3.75 120.448.59* 110.2+7.72* 107.7£1026*  101.9+9.67*
Ry (%) L 96.710.05 97.0+0.14 97.240.15 97.24+0.20 96.420.47
R 96.5+0.08 96.7+0.26 96.9+0.24 96.9-0.30 96.9+0.33
Ex (uEq/min) L 24.00.93 26.7+2.00 25.0+1.87 25.94+2.10 26.2+2.53
R 22.8+0.87 25.94+2.18 23.8+1.88 26.7+2.49 23.5+2.28
Rx (%) L 82.6+0.60 78.9+1.01 80.0+1.32 80.0+1.46 72.342.96
R 82.6+0.61 79.2+1.67 80.1+1.40 77.7+2.04 79.241.74
K'/Na' (%) L 17.6£0.52 22.8+0.79* 23.240.79* 24.33+0.92* 26.0+1.07*
R 16.7-+0.28 20.94+1.19* 21.741.22* 24.9+0.92 23.941.30*

Mean£S.E. from 6 experiments. Abbreviations are the same as in Table L
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Table III. Effect of arginine (3.0 mg/kg/min) infused into vein on renal function in dog

Ko and Yu

Paramersr—Lme Control 0~10 10~20 20~30 30~40 (min)
Vol (ml/min) 2.63+0.14 3.03£0.16* 3.34£0.04* 3.43+0.30* 3.40£0.29*
GFR (ml/min) 50.13.01 50.9+3.11 51.6+3.10 50.4:+4.45 50.54.00

RPF (ml/min) 114.5:-9.69 122.4:45.45* 125.4£6.58* 127.2:47.45* 126.0+7.33*
Cosm (ml/min) 3.65+0.23 4.080.33% 4495043 4.98:£0.44* 4.85:£0.42*
Cipo (ml/min) -1.03+0.08 -1.05+0.12 -1.15:+0.11 -1.55:+£0.13* -1.45:£0.14*
En. (UBq/min) 266.5+26.60 302.2430.4* 331.1£23.6* 360.5+22.3* 360.0+21.3*
Ry, (%) 96.4£0.31 96.0+-0.50* 95.8-£0.54* 94.31+1.38* 94.5+1.20*
Ey (uEq/min) 46.5+6.56 48.0+541 49.5+6.98 55,2533+ 55.8:+5.08*
Re (%) 82.811.29 81.2%1.73 81.2:+2.00 73.5:£6.38* 74.0£5.40*
K'/Na' (%) 16.7+1.38 16.7::1.97 15.84:1.90 16.5+1.86 16.04:1.45

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

Table IV. Effect of arginine (3.0 mg/kg/min) infused into vein on antidiuretic action of N°-nitro-L-arginine (60.0 tg/kg/min) infused

into the carotid artery in dog

Paramersr—Lime Control 0~-10 10~20 20~30 30~40 (min)
Vol (ml/min) 3.9140.15 4.28+0.06 4.05:0.02 4.05+0.07 4.03£0.01
GFR (ml/min) 58.1+2.37 47.5+4.12 56.7:£0.87 57.7+1.59 53.9:+1.45
RPF (ml/min) 137.8+1.79 139.4+1.57 135.6:£2.48 132.80.89 128.2:+0.16
Cosm (ml/min) 5.64:+0.24 5.600.13 557031 5274018 5.16:£0.21
Cro (ml/mnin) -1.62:0.15 -1.37:£0.18 -1.52+0.34 1224025 -1.12+0.21
Ex. (uBq/min) 450.6:-23.29 47142101 438.6+13.0 43342101 436.5+16.5
Ry, (%) 95.540.58 93.0+0.60 94.9+0.07 95.0:£0.25 94.0+0.04
Ex (1Eq/min) 67.8:1.64 75.141.45 73.1+0.04 66.6:£2.53 79.1:1.86
Rk (%) 78.2:+1.25 66.1+4.27 74.2+0.38 76.7£1.52 70.5:+1.50
K'/Na’ (%) 15.9+0.89 15.940.60 16.8+0.47 15.31:0.22 18.3+1.12

Mean £ S.E. from 6 experiments. Abbreviations are the same as in Table L
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Table V. Effect of N%nitro-L-arginine (200.0 pg/kg/min) infused into vein on renal function of dopamine (6.0 ug/kg/min) infused

into vein in dog

Parameter——Lame Control 0~10 10~20 20~30 30~40 (min)
Vol (ml/min) 3.49+0.38 3.84+0.83 3.80+0.85 3.73+0.90 3.63:0.90
GFR (ml/min) 48.7+2.78 46.6:+:1.39 47.3+2.61 40.1+5.86 49.1+1.19
RPF (ml/min) 98.2:+2.93 98.5+1.32 103.1:4.11 99.916.68 98.2:+5.45
Cosm (ml/min) 3.57+0.16 3.31%0.59 3.29+0.62 331+0.41 3.210.69
Cuo_(ral/min) -0.07£0.16 0.5240.26 0.51+0.27 0.4240.19 0.4230.22
En. (UBq/min) 303.5+13.88 274.6:48.3 219.5+56.0 295.5-£64.6 268.7+60.7
Ry, (%) 96.2+0.24 96.1+0.75 95.620.77 96.0:0.81 96.4:+0.74
Ex (UEg/min) 31.7+1.18 32.2+4.83 36.7+5.08 36.8+6.17 35.0+5.32
R« (%) 86.8+0.85 86.212.08 86.11+1.29 84.7+2.18 85.9+1.87
K*/Na* (%) 10.5+0.27 12.1£0.54 11.6:+1.18 13.8+1.41 14.5+1.34

Mean +S.E. from 6 experiments. Abbreviations are the same as in Table L
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Woks ARAL o]n] B wd wlr}l gJch(McNay 5, 1965;
Ko} Kang, 1984). ©]# dopamine®] o] x2R2of| wfsled L-
NOARG?| > &2 v x| =715 A EF A} 344}

Table V= L-NOARG-& 200.0 ug/kg/min¢ 2 A= =
ofsle] HAw] &t ¥ dopamine-Z 6.0 ug/kg/min® 2 Fof
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antiinflamonatory drug?! meclofenamate 2. 2] 2] §}F 71] ol 4]
bradykinin-2- 414 Fepfjel] F9istd GFRe] W Hglo]
RPF, Vol, Ex, Ex.2] 271} vlebb=d(Labera 5, 1991)
bradykinin®] F]& FX|8hg o]2|8l A Z-Fo] & diRA]
2 35 =3 NO2| A4l LNMMAE 4172
ZAu ol F4)8F AbelellA4] bradykining- F-<]5}7 bradyki-
nin®] A17He) FF-AeE HEl ve JEF A 123}
EpdA] oA %) L-arginine?] ool 2] )4 bradykinin®] &
Iz opA] # B o]a] gk A= NO7} bradykinine] 2]
& EF w5t EF i vkl wiAA Y epdct
(Romero %, 1992; Lahera %, 1991). L-NMMAX &3 1
AL, WAAE, AL 5-& Z7E =] A4 NO
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& fAakel BAe AAE AARe AR odeA g
(Monacada 5, 1989). L-NOARGY] o}&&hAel B4 L-
NMMA<} w9 f-A1shd NOSHA JA|A 24 L-NOARG
2 L-NMMAXT} 733 3)7] wffol] o] ke oo t]%-
o] 22X 31 glt}(Moore 5, 1989; Ishii 2, 1990). L-
NOARGH zHg-o] HA15t LNMMAS] ©HE Soil= A1y
= AeE T 25 cGMPR} A FE A4 E
oz} AChel] 93] dobs A€ /vt -u-E'E}‘ 7t A=
At Ve widels ke mx]#] gk=ck(Romero
3, 1992). ERAEA AAdel 2sted vehl= dopamine
9] o]mAbge] NO9t #Ho] gl ALE Algss 22
NO2| ¥4 JdAAel L-NOARGE] A4 23} do-
pamine®] Zh8-0] 23] E4=$17] w-Fe]tH(Table V). o]
Z 3= bradykinin®] 1A FFA A A 2]k o]kt
Ho] NO9| 34 oJAAle] 2ol Apd= 22 (Romero 5,
1992) 4 NO%} @&lo] ol 2 o2 A B3 2= et
Agets A7ght. mik LNOARGS] o] wakge] NO
2] gt oAl 7]alE e Zog neEE o] 8% AT
FojalelL v 714 FalshA Uehls LNOARGY] & o)
=ab8o] NO A-Al|el L-argininedl] 2]5}ed <5 %17)
gjEo]th(Table IV). # HEFe4 NO2| ATl L-ar-
ginineol] 2]8}e] GFR2] W3} §lo] RPFY F7}9} Ry,
45 B’ En®] STl sk o] wAE-S el gt
(Table IM). o] F4h& NOo| 2]3}e] vhehlis o] wahs-
FAE dx g B FHH 0% Loarginineo] A
HellA] NOZ W3l & A48 Vel e 7102 A7
ik o) A4-2 NOs} Fe=lt AChY o] natgel
L-NMMA¢|| £]5lo] RPFS} ko] Z7H= A=A w By,
2] Z7bal AeFe wA)A] EFs A2 Ache] NO €3k
AFEE FgA apg-elo] A w3 apge] gle rEdE
A7 4§ 9)ev)std YL 2 LNMMAZ| NO#| 414
3 242 AgeiRat AA R 4L 2wtEA] 2%
7FeA® vt =k (Romero 5, 1992). o]d L-
NOARG?| 2F4-E-o] L-arginineo]] £]%}e] 2pek(Table V)=
ks A9 A2 Mol LNOARGS 41AHH4-2 NO2
FA A BHEE= Aoz 2=,

ZAle| 2hs

2 AT 19979% BFAEAFAD] A0 Aol
olste] A3 FREIglom o]of AT,
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