REgspEEagt 2168 Fo2R
Korean J. of Pharmacology
Volume 16, Number 2, 1980

= Nalorphine o] ZREBERMREA = 2= #

i

R REE BRAE EHEHE

= Abstract=

Influence of Intracerebroventricular Nalorphine on the Renal Function of the Rabbit

Young Johng Kook, Bong Kyu Chei and Heung Kyu Kim

Department of Pharmacology, Chonnam National University Medical School

As it has been reported that morphine induce antidiuresis, and antinatriuresis along with

decrease in renal hemodynamics when given intracerebroventricularly[ivt], the renal action

of nalorphine, a partial antagonist of morphine action, and its influence upon the morphine

action were investigated in this study.

10 pg/kg of nalorphine given into the lateral ventricle of the rabbit brain tended to

decrease renal plasma flow and glomerular filtration rate and increase the reabsorption of

free water in the tubules. 100 gg/kg ivt significantly decreased urine flow rate and

increased free water reabsorption, and tended to increase electrolyte excretion in spite of

decrease in renal plasma flow and glomerular filtration, suggesting that ADH also involved

in the antidiuresis.

Morphine hydrochloride, 10 pg/kg, ivt, produced marked decrement in renal hemodynamics
along with decreased excretions of sodium, potassium and water, and these morphine

actions were alleviated by nalorphine given 20 min later. The natriuretic action of ivt
nalorphine manifested itself uninfluenced by the morphine.

These observations indicate that nalorphine ivt produces renal actions similar to those of
morphine, though less potent, and that it can antagonize the latter action. It is suggested
that morphine influences renal hemodynamics through nerve by stimulating the “morphine

receptor” in the brain, whereas nalorphine liberates ADH by the agonistic action on the

“nalorphine receptor”.
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Fig. 1. Influence of intraventricular nalorphine
on the renal function of the rabbit. Mean
changes from the control values and sta-
ndard errors are depicted. Asterisks are
significant difference(*=p{0.05, **=p{0.
01) from the control periods. Abbreviati-
ons are as in the tables,
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Table 1. Effect of 10 #g/kg nalorphine ivt. on the renal function of the rabbit

Control 0 ~10° 10° ~20° 20" ~40 40’ ~60° 60’ ~80’

Vol(ml/min)  0.1120.03  0.0940. 02 0. 07--0. 02 0. 070. 02 0.1240.06 0.08=+0.03

Cpar(ml/min) 22.0+4.4 25.7+13.9 12.3+1.2 13.3:£2.0 11.7£1.0 1L.7£1.9
Cer(ml/min)  7.4840.81  7.43+2.70 5.444-0.31 5.70+0.55 5.7610.73 5.5240.85
UxaV (#Eq/min) 1.070.4 0.530.3 0.240.1 0.5%0.2 4.6+4.4 0.740.4
UxV (¢Eq/min) 5.2--3.4 5.0%1.6 4.0%0.9 4.1+0.9 5.542.0 4.4+1.2

Mean=+£S.E. from 4 experiments. Vol=urine flow rate; Cpan and Cerare clearences of para-amino

hippuric acid and creatinine, respectively. UnaV and UxV are excreted amounts of sodium and
potassium.

Table 2. Effect of 100 ug/kg nalorphine ivt. on the renal function of the rabbit

Control 0’ ~10° 10° ~20° 20" ~40° 40’ ~60° 60" ~80°
Vol (ml/min) 0.2540.04  0.224:0.05  0.19-4-0.06  0.174-0.03  0.1840.03  0.190.05
Cean(ml/min) 16.8+1.3  14.442.9  14.242.0  13.741.6  14.0+1.2  11.6£2.0
Cer (ml/min) 6.5140.45  5.321.08  5.6440.77  5.924:0.60  5.8140..1  5.060.76
FF (%) 39.342.9  36.742.6  40.2+1.6  43.943.3  42.343.3  45.443.3
UxaV (#Eq/min) 24213 6.442.9  5.4%2.6  2.6£1.0 1.540.4  1.220.4
UxV (4Eq/min) 4.440.8 5.541.1 6. 1411 5.4+0.6 6.4+1.3 4.551.3
Cosm (ml/min) 0.36+0.07  0.4340.11  0.404-0.10  0.38+£0.07  0.3740.07  0.3320.07

T<H,0(ml/min) 0.1120.06  0.1940.07  0.2040.05  0.21+0.04  0.19%0.06  0.1540.07

Mean+S.E. from 7 experiments. Cosm is clearance of osmolar substances; T°¢H,o is tubular

reabsorption of free water; FF is filtration fraction as obtained by Cecr/Cpan. Other legends as in
table 1.

Table 3. Effect of 10 zg/kg morphine ivt. on the renal function of the rabbit

Control 0’ ~10° 10’ ~20° 20’ ~40° 40 ~60° 60° ~80°
Vol(ml/min) 0.2140.03  0.15+0.13  0.12-0.03* 0.1120.03%  0.1070.02%  0.08:0.02**
Cpan(ml/min) 18.6+2.2 13.4+2.2 12.3+2.8 11.1+3.4 9.44:2. 7% 8.512.9*
Ces (ml/min) 8.634+0.56  6.4240.69* 6.08-1.04  4.94--1.00% 4.381+1.14%* 4.1741.20%*
FF(%) 46.24+4.0 51.546.9 53.34:6.5 50.344.7 50.8%3.6 56.7-£5.8
UnaV (zEq/min) 2.310.6 1.0::0.2 1.040.3 0.870.3* 0.670. 2% 0. 6-0. 4*
Reabna (%) 99.740.09  99.9--0.03  99.974:0.07  99.9:40.03  99.9-£0.04  99.940.04
UxV (zEq/min) 5.710.4 5.040.9 4.241.1 3.3+1.2 2.9+1.2*% 2.941.4
Cosm(ml/min) 0.431+0.04  0.4240.04  0.32-+0.06  0.2040.11  0.29%0.13  0.270.12
T<H,0 0.23+0.04  0.254:0.03  0.202-0.04  0.18%0.05  0.18%+0.05  0.15-£0.05

Mean+S.E. from 6experiments. Asterisks are significant differences from control values(*=p{0.
050, **=p(0.01). Other legends as in the previous tables.
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Table 4. Influence of 100 pg/kg ivt. nalorphine on the renotropic action of 10 ug/kg morphine ivt. in

the rabbit
Morphine Nalorphine

Control 0°~10" 10°~20° 20° ~30° 30’ ~40° 40°~60° 60" ~80° 80’ ~100°
Vol (ml/min) 0.13 0.09 0.08 0.10 0.10 0. 09 0.13 0.12
40.02  40.01  #=0.01  +0.02  +0.01  +0.01  £0.02  +0.02
Cpan(ml/min) 16.1 13.3 12.1 11.4 12.7 "12.4 13.6 13.6
+2.1 +3.2 +3.2 +2.8 +3.2 +2.6 +2.5 +2.3
Cer(ml/min) 5. 96 5.56 5.28 5.08 5.42 5. 52 6.11 5.67
+0.87 +1.38 £1.31  +1.27 £1.3¢ *111  FL17  0.96
FF (%) 37.9 44.2 47.1 44.7 43.4 45.8 45.0 44.7
+4.0 +5.2 +5.4 +2.3 +1.7 +3.9 +2.4 +5.9
UnaV (zEq/min) 4.9 3.7 3.2 4.1 4.3 4.2 5.9 5.0
+0.6 +3.8 0.9 +1.1 +1.1 +0.9 +1.2 +0.7
Rya (%) 99. 35 99.49 99.75 99.40 99. 29 99. 49 99. 44 99. 18
+0.15  4+0.30  +0.18 +0.20 40.45  +0.29  £0.2¢  +0.41
UrV (¢Eq/min)} 4.9 3.7 3.2 4.1 4.3 4.2 5.9 5.0
+0.6 +3.8 +0.9 +1.1 +1.1 +0.9 +1.2 +0.7
Cosm (ml/min) .34 0.28 0.25 0.26 0.26 0.29 0.38 0.34
+0.02 +0.04 +0.04 +0. 02 +0.03 +0. 04 +0.04 +0.02
TeH,0(ml/min) 0.22 0.20 0.18 0.18 0.18 0.21 0.27 0.23
+0.02  £0.04  40.04  +0.04  £0.09  4+0.04 £0.04  +0.02

Mean-+S.E. from 6 experiments. Legends as in the previous tables.
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Fig. 8. Influence of nalorphine on the renotropic

action of morphine in the rabbit. Dashed
lines represent the effect of morphine,
and the solid lines denote the influence
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