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Renal Action of N°-Nitro-L-Arginine, Nitric Oxide
Synthase Inhibitor, in Dog and Rabbit

Suk-Tai Ko*, Kang-Jun Yu and Myung-Sung Hwang
College of Pharmacy, Chosun University, Kwangju, 501-759, Korea

Abstret : This study was performed in order to investigate the effect of renal function of N-nitro-L-ar-
ginine (L-NOARG), inhibitor of nitric oxide (NO) synthase, in dog and rabbit. L-NOARG, when given in-
travenously in dogs, exhibited the decrease in urine flow (vol), renal plasma flow (RPF). osmolar clear-
ance (Cem) and amounts of sodium and potassium excreted in urine(Ey,, Ex). These renal functions of
L-NOARG showed the same aspect in rabbit, too. L-NOARG. when administered into a renal artery,
showed the same pattern as was obtained when given intravenously in both experimental and control
kidney in dog. L-NOARG administered into the carotid artery showed the decrease in Vol, RPF, Ey, in a
low doses that did not show anyeffect when given intravenously. Above results suggest that L-NOARG
produces antidiuretic action in dog and rabbit, and these antidiuretic actions may be mediated by cen-

tral action.

Keywords [ ] N®nitro-L-arginine, inhibitor of nitric oxide(NO) synthase, antidiuretic action. dog.
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Table I— Effect of N*-nitro-L-arginine (200.0 ug/kg/min) infused into vein on renal function in dog

e Control 0-10 10~20 20~30 (min)
Vol (mi/min) 4,69+0.27 4.53+0.26 3.63+0.23" 3.3520.27"
GFR (ml/min) 46.2+1.73 45.4+2.16 49.1+2.97 48.3%2.56
RPF (ml/min) 94.8+1.48 89.8+3 10 87.9+2.78" 88.5+3.07"
Coom (ml/min) 4.39+0.39 3.73+0.67" 3.630.18" 3.50%:0.13"
Cro (ml/min) 0.300.29 0.26:0.20 0.000.32° 0.15+0.17°
Ex, (#Eq/min) 362.7+22.03 371.7+21.97 313.8+17.78" 293.1%5.12°
Rus (%) 94.9+0.53 94.5+0.36 96.420.17 95.920.25
Ex (1Eq/min) 35.1£2.32 33.9+1.36 32.0+1.24 31.3+1.15°
Ry (%) 84.6+1.46 85.0-0.69 86.70.95 86.9+0.75"
K'/Na' (%) 9.8+0.15 9.4+0.08 10.4%0.15 10.8+0.35

Mean*S.E. from 6 experiments. Abbreviation: Vol: Urine flow rate, GFR: Glomerular filtration rates calculated
by creatinine clearance, RPF: Renal plasma flow calculated by p-aminohippuric acid clearance, Cuom and CHO :
Clearance of osmolar substance and free water. resp, Ex. and Ex; Amounts of sodium and potassium excreted in
urine, resp. Rna and Rx' Reabsorption rates of sodium and potassium in urine tubules, resp. Asterisks indicate
the significant change as compared with corresponding control values (p<0.05). The agent was given at 0 min

time.

Table Il — Effect of N*nitro-L-arginine (200.0 pg/kg/min) infused into vein on renal function in rabbit

Time 20~40 ,
Parametss Control 0~20 40~60 60~80 (min)
Vol (ml/min) 0.19+0.03 0.13+0.03 0.15+0.04 0.130.03 0.11:£0.03*
GFR (ml/min) 15.6+1.26 11.3+2.70° 11.9+2.98* 11.4%2.10" 9.47+1.39"
RPF (ml/min) 32.3+8.41 23.5+2.49" 24.0+2.21° 25.9+2.76" 20.4+2.11*
Com (ml/min) 0.28::0.06 0.230.07 0.23+0.06 0.25::0.08 0.21:£0.06
Cii,o (ml/min) -0.10+0.03 -0.10:0.04 0.09+0.03 ~0.11+0.06 0.094:0.04
Ex, (nEq/min) 5.07£0.79 3.87+1.11 5.03+1.53 4.85+1.34 4.20£1.08
Ru. (%) 99.8::0.05 99.8::0.06 99.8:£0.04 99.8::0.04 99.8+0.04
Ry (iEq/min) 2.60+0.71 2.1940.77 2.31+0.71 2.54+1.02 2.26::0.87
Rk (%) 96.3+1.18 96.141.31 96.0+1.27 96.3+1.16 94.2:1.08
K'/Na* (%) 48.346.48 63.99.64 53.5:9.57 55.5+10.8 53.1410.1

Mean=S.E. from 6 experiments. Legends are the same as in Table L.
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Table HI— Effect of N*-nitro-L-arginine (600.0 ug/kg/min) infused into vein on renal functiion in rabbit

Ti A

Parameto— Control 0~20 20~40 40~60 60~80 (min)
Vol (ml/min) 0.16::0.02 0.10:£0.02" 0.08£0.02" 0.10+0.03" 0.12+0.03"
GFR (m/min) | 133258 | 104=081° ~ B8B3TL29"  TBIZUBI" ~  TH4E0.EY"
RPF (mi/min) 19.4+2.14 14.0+0.61" 9.94=0.82" 10.7£0.77° 13,4057
Cuur (ml/min) 0.240.02 0.16=0.02° 0.1240.04" 0.17£0.05" 0.1420.02"
Cuyo (ml/min) -0.08:£0.01 ~0.06:£0.01 0.05£0.01 -0.07£0.03 0.02:£0.01"
Exs (HEq/min) 5.1420.73 3.440.18" 2.65£0.30" 2.22+0.16" 2.85£0.37"
Rue (%) 99.720.10 99.7+0.06 99.7+0.11 99.6-0.14 99.7+0.04
Ex (1Eq/min) 2.21+0.24 1.54:£0.0° 1.150.21" 1.75:0.65 1.56:+0.30
Ri (%) 95.3%1.26 95.7+1.17 95.4%1.39 95.1+1.77 947+1.25
N'/Na” (%) 46.0+5.34 45.1+2.63 45.322.07 47.3%5.5 56.1:£7.97

Mean+S.E. from 6 experiments. Legends are the same as in Table 1.

Table IV — Effect of N*nitro-L-arginine (20.0 pg/kg/min) infused into a renal on renal funcrion in dog

T
Parameter—— Control 0~10 10~20 20~30 (min)
Vol (ont/amin) L 2.3140.10 2.32+0.15 2.05+0.07 1.88:£0.19*
ol imi/mn R 2.234+0.10 2.18+0.16 2.05+0.16 1.90+0.18*
, L 297+2.73 32.1+2.96 31.4+3.61 28.4+2.95
GFR (ml/min) g 26.3+1.81 26.4+2.65 25.8+2.48 27.6+2.82
) L 70.4+3.93 70.646.12 63.1+5.58" 56.5+4.35"
RPF (mi/min) g 57.142.01 55.3+2.72 5494353 54.5+3.94"
(/i) L 1.75+0.13 1.79+0.22 1.65+0.21 1.51+0.19
Com (ml/min R 1.70+0.12 1.69+0.22 1.61+0.21 1.49+0.18
, L 0.56+0.15 0.5240.23 0.40+0.22 0.37+0.22
Cup (ml/min) g 0.19+0.10 0.17+0.16 0.1620.16 0.14+0.16
Fa (WEo/min) L 160.2+11.53 173.5+17.21 155.6+15.71 145.0+14.63°
v (EQ/min)  p 171.2+11.49 179.5+16.63 174.1£16.25 157.3+12.96
) L 96.4+0.13 96.140.29 96.340.28 96.4+0.26
Rra (%) R 95.840.13 95.4+0.13 95.4+0.12 96.0-£0.12
B WBg/min) L 24.642.51 98.5+3.89 25.8+3.56 926.3+3.07
x (HEg/min R 24.5+2.60 27.2+4.17 25.8+3.59 25.9+3.34
Re ) L 83.6+1.00 80.4+2.13 81.4+2.21 80.1+2.28
x (% R 82.9+1.01 79.742.02 80.0+1.96 80.2+2.17
K /Na* 9%) L 13.3+0.48 15.6+0.86 15.84+1.01 17.1£1.03*
a (% R 13.3+0.74 14.1+1.24 14.2+1.17 16.1+1.46*

Mean=S.E. from 6 experiments. L.\ Left experimental kidney. R: Right control kidney. Legends are the same as

in Table 1.
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Table V— Effect of N°nitro-L-arginine (60.0 pg/kg/min) infused into a renal artery on renal function in dog

Time .
Parameter Control 0~10 10~20 20~30 30~40 (min)
_ L 2.3140.10 1.75+0.17" 1.70:£0.18° 1.60+0.18" 1.57+0.17"

Vol (ml/min) | 323+0.10 1.78:£0.16° 1.78+0.15° 1.68:£0.16" 1.65:£0.15°
, L 29.7+1.72 98.4+2.61 30.1£2.91 28.2+2.67 30.610.58

GFR (ml//min) g 96.3+1.54 26.4+2.51 27.2+2.84 25.3+2.62 26.2+2.84
L 70.4+3.90 62.5+5.30" 62.4+5.42* 59.7+4.75" 58.615.65"

RPF (ml/min) g 57.14+2.01 53.0+3.08* 51.1+3.66" 51.6+3.57" 50.6+2.89"
oty L 1.75+0.15 1.44+0.17 1.39+0.13 1.29+0.11* 1.26+0.10"
osm \IDI/TAIN R 1.70+0.15 1.44:£0.18 1.45+0.17 1.34+0.14" 1.31+0.12*
. L 0.56+0.15 0.31+0.21 0.3140.22 0.31£0.22 0.31+0.21

Cu,o (ml/min) R 0.19:+0.10 0.09+0.16 0.10£0.15 0.11+0.16 0.15+0.15
o (uEq/min) L | 1602+1153 | 1408+1163"  1385+875° 129.8+6.00" 129.6+4.96"
v (MEq/min) g | 171941749 | 1497412050 1534+11.42° 143.1+8.60" 142.4+7.01°
B (%) L 96.4+0.13 96.340.33 96.4+0.39 96.4+0.40 96.5+0.44
va (% R 95.8+0.04 96.0+0.21 95.9+0.22 95.840.26 95.8+0.31
L 24.6+2.51 95.3+3.06 25.4+2.81 24.4+2.58 24.1+2.73

Ex (MEq/min R 94.5+2.61 95.6+3.29 26.1+3.41 24.9+3.13 24.8+3.09
. L 83.6+1.01 79.8+2.45 79.9+2.73 79.2+3.00 79.7+3.42
R(%) R| 829+101 79.2+2.57 79.1+2.73 78.0+3.24 77.9+3.50
s L 13.340.47 17.0£0.97* 17.4+1.08" 17.8+1.31" 17.74£1.59"
K'/Na™(%) R 13.340.74 16.3+1.46* 16.2+1.55" 16.641.75" 16.8+1.83*

Mean+S.E. from 6 experiments. Legends are the same as in Table 1.

Table VI— Effect of N"-nitro-L-arginine (10.0 pg/kg/min) infused into the carotid artery on renal function in dog

Ti

Paramats— Control 0~10 10~20 20~30 (min)
Vol (ml/min) 454+0.07 4.25+0.05 3.58:£0.02" 343%0.13°
GFR (mi/min) 57.7£2.85 50 84,15 50.4:£3.40 51.6+3.96°
RPF (ml/min) 105.7+4.77 98.1+6 23 98.0+7.32 99 8£9.70"
Coun (mi/min) 4.92+0.23 4.85+0.46 4.31%0.35 435+0.33
Ot i 0.39+0.28 0.60:£0.42 -0.73£0.43 -0.89+0.29
Exe (HEq/min) 359.4+15.95 346.0+28.12 312.0+18.42° 303.0+£12.13°
R (%) 95 8£0.03 95.4:£0.07 96.2:+0.03 96.0£0.15
Ex (1 Eq/min) 37.0+2.73 36.744.88 36.6+4.38 37.7+3.93
Ric (%) 85.0+1.66 82.6+3 54 85 4+2.43 8354278
K*/Na' (%) 118+1.28 12.4+2.41 12,9217 13.1+1.83°

Mean*S.E. from 6 experiments. Legends are the same as in Table I.
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Table VII— Effect of N*nitro-L-arginine (30.0 pg/kg/min) infused into the carotid artery on renal function in dog

Time Control 0~10 10~20 20~30 30~40 (min)
Parameter

Vol (ml/min) 4.541+0.07 3.33+0.06" 3.23+0.02" 3.10+£0.07 3.13+0.04*
RPF (ml/min) 105.7+£4.77 100.2+9.86 97.9+9.93* 93.0+7.90" 96.0£9.32"
Cosm (ml/min) 4.92+0.23 3.99+0.26 3.87+0.23 3.86+0.12 3.95+0.15
Cupo (m!/min) -0.39+0.28 -0.66+0.18 -0.64+0.13 -0.762:0.18 -0.82+0.19
Exa (#1Eg/min) 359.4+15.95 286.9+8.58* 288.0+4.53* 272.8+2.57T" 275.5+2.53"
Ru (%) 95.8+0.03 95.9+0.30 96.0+0.32 96.3+0.35 96.2+0.33
Ex (LEq/min) 37.0+£2.73 38.4+4.01 41.7+5.32 43.0+5.85 43.0+551
Rk (%) 85.0+1.66 81.6+3.22 80.3+3.95 80.6+3.73 80.5£3.72
K*/Na* (%) 11.841.28 13.941.82 14.8+2.08* 15.6+1.95* 15.5+1.85"

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