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Effect of Nifedipine on Renal Function in Dogs

Suk Tai Ko and Chong Young Eun
College of Pharmacy, Chosun University, Kwangjoo 500, Korea,

Abstract—This study was performed in order to investigate the effect of nifedipine, a vasodi-
lating drug which acts through calcium antagonism, on renal function using mongrel dog. Nifed-
ipine, when given interavenously in doses ranging from 1.5 to 5.0ug/kg, elicited diuresis along
with less changes of glomerular filtration rate and significant increases of renal plasma flow, so
that the filtration fraction(FF) decreased significantly, at the same time both osmolar and free
water clearances increased, and amount of sodium, potassium and calcium excreted in urine incr-
eased significantly. Nifedipine, when infused into a renal artery in doses from 0.05 to 0. 15pg/
kg/min, exhibited identical responses to the actions of intraveneous nifedipine except significant
increase of glomerular filtration rate and no change of FF, which was confined only to the infused
kidney. The renal action of nifedipine into a renal artery were not influenced by renal denerva-
tion, decreased significantly by ouabain, Na*-K+~ATPase inhibitor, which was given into a renal
artery. Nifedipine infused into a renal artery in dog pretreated with propranolol i.v. produced
diuresis associated with the increase of electrolytes excretion by reduction of electrolyte reabsorp-
tion and with no changes of glomerular filtration rate and renal plasma flow. Thus, it is concl-
uded that nifedipine infused into a renal aretery produces diuretic action along with both impro-
vement of hemodynamics and inhibition of electrolytes reabsorption, which may be related to
sympathetic g-receptor or Nat-K*-ATPase activity because the action of nifedipine in kidney is
blocked by propranolol or ouabain.

(@)
&
+
N
ot
2
fu

1 9
53 YAMLAEL W FEURA ARl pamile Al 5P nF Natel W] 2
BRI FRYLAEL AR QenB  4m gaTe FrRgH e was diltiazen
2 AR BEsht aSg slddE Ao & AReA A4 RN wsgel 44
2 ¥A givh =Y nifedipines Agol A A A nFlA Nate] AFF dAe] A =

olAgel RRGHAA A wh Yomy Bz, Nawlael FARRPIE st 9
t}. Methoxyverapamil'® = = A ¢j 4] diltiazem=}
e Agol QE A% FUPu Qe Nifedip
A9 A% verapamilo] % FMANRAY  inest Tz §44 felopidined 7 9 Ao A

03‘_’4 -\'hl‘

%] nifedipine& Ca*7 8} 29 a3 479 A FFEHE P =T vera-

A ovbaine] AT YYLFRL ADAGHT ANLFATH Aol AAA=L L UL

Aol A Ada Bl o fale]l Qe of Al Na* g F79 AEFAA ] 3}e o
24, Natw]ag Zx 24

o orle & ff

2
Ca'ZA g8 AAe] A o7t A &
376

S dEhslev Kt]
AFa wdee & KA Eigodm
gt ™ Nifedipine @ ¢te] 3ol = 732



Nifedipined] 7] B =2 =

ER 377

S, Nat g Clgf wlde] Z7beh} Kre =
7bekA] o] Ald ol vt AT o sHgo] 3
= AR g#HA gle] CatAy

4 S 5o A 5}
Yolrhe Aoz @A Yot A5
A9 nifedipined X} o g2 Wt} glo
v filtration fraction(FF)¢] 749} %2 Nat o
K*o] w4 F712 Sulale ol &Lo] e}
B Aol gote Aom Busexz
ok U o] 9} o] nifedipines] 4] A2-87] A o]
BE oy A Catvgd oW o5
v A EstE 43 Av gle 22 nifedipined)
Bl A2 oA go) Ag Hdel s ol
BN Ca*sr4o] ojdl nifedipines] #gg =

P o mr YO ru

Tl Hste] AE o) gt 2ARL sgrh
d H gy
AtE8t %8—Creatinine anhydrate(Sigma),

PAH(Sigma), propranolol HCI(I.C.I), ouabain
8 H,O-(Sigma), nifedipine anhydrous(Sigma)%-
346.3)&
absolute alcohol® 600ug/mlz stock soln.g =}
=0l TR AREA 0.9%4 55 1000 o]
& dAste AHEEE T thE oFEL 0,9%4 7]
TE G AA Agate )

=

SUE—UAFEL A

© 2 nifedipine anhydrous(mol, wt,

9.0~14. 0kge] =}
$AAE Agegon AUALRY 2q4
ov EE AREI ANEE gk e
pentobarbital sodium<- 35mg/kg, iv.2 Eof s}
fov Bae W Fob Foshes
HAE e FEnARe MR Y o
+ 5L Bol8A 3] ¢85t endotracheal
whed A Eoldl 49 2ARG 0w Feas 2
U3 AU FERAE AAANE Fobd
peristataltic pump-g- o] &3t AP alg ey, A x
A S AFANE AR @B
o] 474} 323 % polyethylenext & E3lo &g
3 AFRe] FTE FUHE Sl
Xx3hol  polyethylenest&  4AFQ) 2.4 3}ef
$ WS KRES @ 2 A 299

Vol. 31,

o% I r1f

ol
e JIN' ’

No. 6, 1987

E Atz AF5AA%d FF AFHE =
FAA Tz 74 23gauge FAHA £ poly-
ethylenez} o 2 Harvard$¢ pump$} 73k &
A9 Z8f] AF]]she] 18ml/hre] €5 2 0,99
AHTE F98ke] FAHe] 7e)A 4EF 3
Reprh gt m#ste FEE oy
#a FAAA AL Elsa e o] w3
FANE HFAFE =53 F, B pedicleF 9
4 EAE LA S f2o FAE £ 9
A4S AR Agslz $94 alecoholz wHE
10% phenol % & & ZVJ Brvon ¢
2t (aventitia) & b33 Bzl AFY o F9E5 &
20859 I 2Fo 1 AZAA & AALD
10% phenol-g- HAl ===l 9] 5} Fo] Fd Hol
£ 0.9% 484 42 AF pedicle 9% <
Adl A gt olo] BAAAAFAE AF

9o A AE W Ee] Bad o]l ehe
7 e o’ TEE A A&

7o,

Clearance % A (creatinine, PAH)->- 4 A3} &
TR Ao ZRIEF 23 FE FAG 3?—,
Zolo mFo] AR E %F A Fqa
of Aoty AT dFEFEE HAES B9
o] of clearanced 7ol JeE@ o] wiE Al

A gt & heparine-saline© 2 ] 9} %, polyethylene
#g ol gt Aeln & Ao 2Y L
4o AT 2AAtA ws G $Ae
Agsiste,

Y FHL IAF BERYE
£ 53te] kymographyte] 7] slg ot

Creatinine®] 7 gk F-4 .2 phillipse] ulwjl¥
o], PAH(P-aminohipuric acid)¥ Smith %o

mannometer

o] ulgtow] Natzsl K+2 flame photo-
meter 2, Ca".& absorption spectrophotometer®
osmolarity+ osmometer2 27 5} o},

SAA #od AEE d2ER FHY HE

% Student’s paired “t” test® 3}glth 19

He i nifedifine2] AMFEE—Fq oo



378 o KB OE &

A FAE F wF $E3e) A A
o) Aoz 2el H27]5o] nifedi
pined Felstel ehd A=E nifedipine Fof

3
AX g vlzh Estgch. Table 12 nifedipine
L.5pg/kg iv.2 Fojal AF 6415 FHE A
o,
s 2y %LEET = 3.3110.23 (Mean—+

S.E.)o}| 4] nifedipine 2! 1 #fo] 3.80--0.36—ml/
min, A 2 #fel 3.68=0.29ml/min, A} 3 Hfef A =
3.60--0. 24ml/min® Zs}slg on o] 784
< A A5 5AA o4& Eb et o

o A7 5 Wt 2w A7 o F8(Co)
T Y4 E BAT  dgon] AEFF(Cran)
< A Bﬂ;ﬁoﬂ A7t Cosm®t k% Nao] wjda

Ena) & A 1) A wl Zobstdz w2 Kt )
AeFEx) < il 4A Frhstgleh

AlA o] A9 NatA F78¢Rra)E Al 11
o Aut K+ AF&®Re)2 &) AA 7t
stg ot Ecatt FEca®] foj4dql wstE 423
< et

Table II= nifedipined] <& Z7}8lo 5. 0pg/

kg iv.2 Fo3 6619 AF-& FH Aok

od7lel Al B upe} o] e Fr @Al
nifedipine 1. 5pg/kg, iv.#e} v3te] FREBLE
o Cot fe4< Ha7t dslev Crane
F94q FAAE b o 3 (fltration
fraction=F.F)¥& &{jlo] Ax HFdA4d &%
vebl ok volst Coems Enay, Ex-& Zffo] 2
A 944 FoHE eI 2yt Rwe
ol A b 7%t . Nifedipine 5. Opg/kg,
vl A 2% Cabe vla @ Ec) st nFuA
F FEcoo] &ffie]l #2A o4 S5 vEr
o g1et,

Nifedipine®] oF & FaFsled 15. 0pg/kg, 50pg/
kg vl A e g v 3 Coo B Cpand #&
ot HEe AR Ar]Fe]l A FHUETE FF
& < sl

Table III.¢ nifedipine 50pg/kg, iv.2 Fo
26 3% ebd Zlol ok Nifedipine Fof 3
ko] 3.80, 3.90ml/ming] wjZ oA 2.20,
1. 30ml/min® gl o Codt Ceanx FH
A BAastE S ¥ ok et Exa®t Exo] Frash

Table I—Effect of nifedipine, 1.5g/kg, i.v. on renal function of dog.

Control o' —10' 10'—20' 20'—30/
Vol (ml/min) 3.314 0.23 3.80+ 0.36* 3.68% 0.29* 3.60+ 0. 24%
Cer (ml/min) 41,1 + 3.9 42.1 + 3.81 4.2 4 3.87 42.0 % 3.68
Cran(ml/min) 94.2 11.84 98.8 +10.10 101. 6 --13.20 102.8 12, 70*
FF (%) 44.1 & 2.45 42.6 =+ 2.20* 41.8 & 2.05% 41,2 4 2,08*
Cosm (ml/min) 3.96+ 0.50 4.38% 0.57* 4,114 0.42 4,07 0.38
Cii,0(ml/min) - —0.664 0.47 —0.58% 0.50 —~0.41% 0.44 —0.45% 0.45
Ena (¢Eq/min) 478.8 479.30 532.4 +78.75% 527.3 =-67.93 503.3 =-63. 64
Rna(%) 91.9 *+ 1.26 91.0 =4 1.27* 9.3 + 1.14 91.5 + 1.03
Ex (4Eq/min) 30.6 -+ 1.84 34.7 + 2.21* 36.5 = 1.86* 36.1 + 1.81*
Rk (%) 83.1 + 1.27 8l.4 4 1.47% 80.3 + 1.60* 80.7 == 1.11*
Eca («Eq/min) 2,21 0.54 2.54+ 0.67 2.26%+ 0.54 2,224 0.53
FEca(%) 1.30+ 0.25 1.324 0.36 1.38% 0.27 1.334 0. 24

Mean=+S.E. from 6 experiments.

Abbreviation; Vol.

is urine flow rate. Ccr and Cpay are clearances of

creatinine and PAH, indicating the glomerular filtration rate and renal plasma flow, resp. FF: filtraction

fration, as calculated from Cer/Cpanx100. Cosm and Cg,o are clearances of osmolar substances and free

water, resp. Ena., Ex and Ec. are excretory rate of sodium, potassium and calcium in urine, resp. Rya,

Rx are reabsorption rate in tubules, resp. FEc, is fractional excretion of filtered calcium, as calculated

from Eca/(Pcax Cer) x100. Significance of paired differences from control periods were tested with
Students “t” test. *=P<C0.05, **x=P<0.01, #+x=P<0.001.
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Table II—Effect of nifedipine, 5.0pxg/kg, i.v. on renal function of dog.

Control 0’—10" 0'—20" 20’ —30"
Vol(ml/min) 3.12+ 0.17 4.07+ 0.36%* 3.73+ 0.23%* 3.78+ 0. 13%*
Cer(ml/min) 41.3+ 4 85 41.6 + 4.76 41.0 *= 4.70 4.08% 4.95
Cpanu(ml/min) 99.1+13.21 105.7 +15. 38* 106.1 +16. 10* 109. 5 +18, 60*
FF(%) 41.8+ 2.41 39.0 £+ 2.47* 38.7 4 1.74% 37.5 & 2.69%*
Cosm (ml/min) 3.604 0.43 4,314 0.22% 4,13+ 0.34 4,16+ 0.32*
Cu,0(ml/min) —0,47+ 0.12 -0, 24 0.29* —0. 40+ 0.39 —0.38% 0,37
En. (¢Eg/min) 423.8 =+69. 85 534.3 -44.3* 500. 4 +56.35* 515.1 +57.13*
Rna(%) 92.9 =+ 0.84 90.5 £ 1.32% 91.3 £ 0.86 91.0 = 0.74
Ex (¢Eg/min) 28.3 = 1.39 39.4 £ 2.22%* 38.2 + 3.07** 41.5 + 2.99%*
Rk (%) 83.8 == 1.26 77.2 £ 3.08*% 78.1 == 1.91%* 76.0 = 2. 47%*
Eca(«Eg/min( 1.861 0.49 2. 44+ 0.90%* 2. 11+ 0. 66* 2.00+ 0.55%
FEc. (%) 1.16+ 0.25 1. 71+ 0. 68** 1. 40+ 0.40* 1.35+ 0.31%
Mean+S.E. from 6 experiments. Legends as in the previous table I.
Table III—Effect of nifedipine, 50.0xg/kg, i.v. on renal function of dog.

Time Vol Cor Cran Cosm Cu.o ENa Rya Ex Rx

(min)  (ml/min) (ml/min) (ml/min) (¢Eq/min) (%) (gEq/min) (%)

0~10 3. 80 42.9 97.7 3. 98 —0.18 463. 6 92.5 38.8 82.3
10~20 3.90 41.9 96.9 3. 96 —0. 06 456. 3 91.8 39.0 81.5

Nifedipine 50.0 pg/kg, i.v.

20~30 2.20 26.9 60. 3 2. 34 —0. 14 270.6 92.8 27.1 79.9
30~40 1. 30 35.3 82.2 1. 90 —0. 60 193.7 96. 1 23.4 86.7
40~50 2. 50 41.5 88.0 3.65 —1.15 362.5 93.8 31.3 84.9
50~60 3.55 40.6 91.9 3. 86 —0.31 447.3 92.8 35.8 82.4

Thls table frorn experiment No 356. Legends as in previous table .
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Fig. 1—Response of systemic blood pressure to intravenous nifedipine. At the white dots indicate the
dose(ug/kg) of nifedipine. At X tracting was stopped for about 15min. Time; 1 min.
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ipine?] mEgE AFAL A FE WA Fgoeu
Cee8b Cpand E7b2&o] AH e A gk gker

Z nifedipine] & %% &5 W 3}7} propranolols]
oty 1451910'% G gtk zE v fir)
5 2 Ec®] Frte 44

E} Rya9t Ree] f-ef4<l

= =i 1)2] nifedipine2] CH 5t
ouabain®| & &—Ouabain& Nat-K+-ATPases]
A A A 2 A&stg ek WA ouabaing 0. 05mg/
kg, i.v.3 T3t & 31% B E9 o] nifedipine

ZHE 0

& Folald 2 wsE A
Table VII.2- ouabain 0, 05mg/kg, iv.2 F

& F HeA 9 nifedipines] #82 HEI
A8 5flE ET3 Aeolrh
7)o A ®E upel 7ol nifedipine 3% FF

A 9] Lo tste] ouabain 0, 05mg/kg, iv.
FodE 85 JFE vAA Fus. G4 2
3wl AHEFY e o ZE 1. 6920, 01ml/min
of| A nifedipine 0.05pg/kg/mine] 23} 3.10E
0. 03ml/min®] 183%7}# Zt] =] o] ouabaing A
g]8lx] e A#Fof 49 nifedipines] 72 &
2ol 4 9] F718 oF 190%¢] (Table IV) w]3}of
e Aol E Y F A =% Ex:
AAAEFE (Tatble IV <& 190%9] Zrte]
Aste] B AT A= F200%Y FIHE ek

Table VII—Effect of ouabain(i.v.) on renal function of nifedipine infused into a renal artery in dog.

Nifedipine 0. 054g/kg/min

Control -
0’ ~10" 10/ ~20/ 20" ~30"
Vol(ml/min) E 1. 694-0. 01 2.93-0. 05%* 3.10% 0, 03*** 2.85+ 0.04**
C 1.4040.09 1.4540.11 1. 46+ 0.06 1.38% 0.02
Ccr (ml/min) E 23.6 £3.16 26.1 =3.16%* 25.9 =+ 0.16* 25.4 + 0.20%
C 24.3 £0.22 24.3 *0.89 24.1 %= 0.22 23.8 = 0.20
Cean(ml/min) E 52.1 £1.65 59.9 =0, 26%* 58.8 =+ 1.25%* 59.9 £ 1.19**
C 53.1 =£0.13 53.3 +2.82 52.3 += 2.27 51.9 4= 0.98
Cosm (ml/min) E 1. 6510. 03 2. 800, 04** 3.00% 0. 15%** 2.92+ 0,02*
C 1. 650, 04 1.771+0.08 1.794 0.08 1.764 0.08
Cu,0(ml/min) E —0.05%0. 06 0. 13+0. 02** 0.10=+ 0.05* —0.07x 0.04
C —0.261+0.04 —0.32£0. 03 —0.34=% 0.02 —0.38%£ 0.17
Ena(¢zEq/min) E 200.0 *8.07 370.1 =7, 74** 399.9 +13.90%%* 384.7 = 4.70%*
C 191.5 +3.13 201.4 +9.55 205.4 + 8.32 204.4 *+11.65
Rxa(%) E 94.3 £0.29 90. 2 0. 8** 89.4 =4 0, 13*** 89.4 + 0.16%*
C 94.6 £0.04 94.3 +=0.04 94,2 =+ 0.17 94,0 =+ 0.43
Ex (¢Eq/min) E 20.6 +0.27 31.4 =1, 79%* 33 5 =+ 7.79%%* 33.9 £ 0.35%**
C 20.8 %£1.05 24.3 +2.08 25.7 + 1.41 26,3 + 2,12
Eca(pEq/min) E 0.5240.09 1. 070, 19%* 1. 15+ Q. 18%* 1. 02+ 0.17*
C 0.48+0.13 0. 50=%0. 10 0.42+ 0.13 0.42+ 0.13
FEc.(%) E  0.49+£0.08 0. 82+0. 15* 88+ 0. 13** 0.82+ 0.14%
C 0.41%0.11 0.3910. 12 0 35+ 0.10 0.374 0.12

Mean—+S.E. from 5 experiments. Ouabain was adminstered intravenously for 5 min in a dose of 0.05mg/kg.

Legends as in previous Table I, IV.

J. Pharm. Soc. Korea



385

= PE

Nifedipine®] 7| Bi#iaE] o] A

Al ‘I °[qe] snotaaxd urse spusSe] Sy/3w] ) jo 9S0p B Ul UIW(E Jof AI9}IE [BUSL B OJUL PISNIUI SEM UITQENQ

.muﬁoemuomxw G woij S UBIA

0E~,02

20°0 L2870 10°0 €70 20°0 FLE0 10°0 F15°0 2070 #4270 00 +€0 O

2341070 4-22°C +4490 0 T68°7 w3xl0°0 FLE°C #4481 °0 F66°1 +92°0 1601 €20 #9r0 4 (%)%14
70°0 620 £0°0 120 10°0 930 10°0 5020 £0°0 ¥22°0 £0°0 Fgg0 D

wxab1°0 TGTT +4+80°0 T86°T #4010 F20°2 «¥2°0 F09°T +£1°0 F85°0 1070 F8¢0 A (urw/bygr)*oy
£8°0 F 679 0£°T F 8799 eI'e F €29 L1 F 9°6L 89°C F V8L 0T F89. D

#4190 F V19 w401 F €07 w1071 T G728 #6017 F 699 98°'G T Z°0L 2T F S A (%)%4
Wwe F ¥'1e 012 F 9°1¢ 9,0 F L2 81°0 F ¥ 8l 121 F §°91 920 F 68T O

+£9°T F 9712 #2286 C T V768 £:86°C F 768 006 F 982 88°C F 0°L1 8¢ F 0T d (ure /b)) Iy
G9°0 3 1°68 60°0 7 £°/8 gr'0 F 0°06 810 F 9°¢6 ¥0°0 F 9°C6 L0 F S 0

43861 F 9728 wxxl6°T T LIS +:485°0 & 789 s451L°C F V69 #x0°7 F 0718 LT F 6706 d (95)*Ny
226+ 17112 816+ 8°65¢ €6°C F €£pee 86°6 F G611 6501+ 801 S22+ 0181 O

+4x99 61F 8°€L9 #4599 FGTF 8°9T0T  4uslQ PLF 87068 +2x0C 08F G L1L +£0°66F 821 98°0VF 0°€2¢ A (utu /by *Ng
80°0 TEL0— ¥0°0 F92 0— 90°0 FO¥0— 90°0 02 0— 90°0 FET0—  L00 FEI0— O
££0°0 F°90°0 4580 °0 TG00 #4420 °0 F20°0 +x£70°0 T€0°0 100 FF1I°0— €070 FL10— 4 (urm /Tur) 01y
60°0 F89°1 22°0 F18°1 1070 F36°T £0°0 FG0°'T 90°0 F0S°1 700 FIPT O

#3462 °0 F08°F 4487 0 022 wx57S 0 F82°9 9L °0 FL0°S SV 0 FGET GE0 F861  d (ui/[ur) wsoy)
7261 F §°/2 VLT F 162 91'0 F 0°L€ 10°T F 982 18°0 F 6°2F 62°0 F 6T O
69°T F £°0¢ 68T F 1°0¥ 82°C2 T 9°.¢ 16°T F 0°G¢ S0°T T G°I¢ OTFSH 4 (urur/[uw) VY
Gy F 621 2.1 F 6°¢l 68°0 F €91 10°T F 1°¢1 6870 F 8791 GF'0 F F9T O
680 F V1T 68T F 871 98T ¥ 8°¥1 S0°'T F 4761 80 + 8°11 0 F¢eL1 4 (ur/[ur) 197
0Z°0 FS¢°'T 81°0 F45°1 90°0 FE€9°1 20°0 F48°0 10°0 F2£°1 2000 ¥82°1 O

#4910 F98°¥ w40V 0 FGT L *+578°0 F0£°9 +4x08°0 T0T°G V0 FC T £€°0 F28°1 4 (uiw/[u) oA

09~ ,08 06~ 0% O~ 08 02~0 Joxuo))

‘80p UI UONOUN] [BUSI UO £1911B [BUSI B OJUI PRIRISIUIWPE UIEENO JO 109 —IITA 2481

81, No. 6, 1987

Vol.



386 B KB & 2

pg/kg/min  AstEdE FE Aoz ARHE Folh @
ouabain-&- z‘%ﬂfs}z} 1o A Table VIII& ouabaing 3% BEuld F
7 FAeE W8S Yed itk & ouabain E F vhehd A7 5o dsE @A AY
0.05mg/kg, i.v.T nifedipine B354 & 56015 F33 Aol
359 o] Ao & 4 9sith o] & ouab- Cer9t Cran®] F7hst o 20] o] xzgo] et
aine] A=) & Fof gko] v A A AW % nifedipined] #g3E 22 Co9b Ceand #
ouabain® o] o]Ao] gt AHAUAdAE L5 g7 shgle] ol Age] Vet Heo] tHE ¥ HE
o] 2o o]uo]i ouabaing W& Foz @§x  JEY w3, F ojuAdH vlEe Cundt Cuo
BEad Fodstd Hxdgs vehde & 9 F7HS Ene, Ex 2 Ecd $7F 3 Rwaft Rx
nifedipines] #&& stAstgch. =14 ouabain ¢ &9} FEc.8 Fdist Ve 2y &

o M
s
og

. O.?L
(o
fa
O
01
cm

0. 1lmg/kgs & B vlo] 3080l AH Foist  #F9 oirtdE 42 nifedipine 0.154g/kg/min =)
I AZ7EY WEkE ARG dqr]d Fo Brh 6% A3 =3 ouabaing] F &
3l ouabainef& 41 AU ¢ Nat-K+t-ATPaseg ¢ 283t & A 28, & ouabain BosfAE 40~

Table IX—Effect of ouabain administered into a renal artery on renal function of nifedipine(0. 05xg/kg/min)
infused into a renal artery in dog.

Control 0'~10 107 ~20’ 20" ~30
Vol(ml/min) E  4.33% 0.67 4.80=* 0.44* 4.831 0.41 4.63+ 0.42
C 1.15% 0.10 1.084 0.07 1. 084 0. 03 0.78% 0.06
Cer(ml/min) E 13.5 = 1.26 13.5 £ 1.36 13.2 = 1.23 14.1 + 1.54
C 181 * 2.45 18.0 + 1.78 16.0 £ 1.24 19.3 4 2.09
Cpan(ml/min) E 30.9 = 3.19 30.8 % 3.83 30.0 £ 3.48 3.6 = 3.39
C 38.9 £ 5.54 35.1 £ 2.28 39.5 & 5.80 41.9 =+ 3.98
Cosm (ml/min) E  4.39% 0.69 4.59+ 0.39 4.75% 0.34 4.57+ 0.37
C 1.454 0.10 1,37+ 0.13 1. 15+ 0. 18 1. 062 0.14
Cu.o(ml/min) E 0.07# 0.17 0.21% 0.12 0.08+ 0.07 0.06 0.05
C —0.30=% 0.12 —0.30£ 0. 11 —0.31% 0.11 —0.27% 0.09
Ena(¢Eq/min) E 628.9 +85.20 673.6 +60.96 683.0 £52.12 663.8 -£5b.82
C 165.7 &= 5.90 161.¢€ £13.14 121.9 £ 9. 44 116. 0 =#13. 20
Rna (%) E 65.2 & 7.40 63.3 = 6.46 62.1 & 5.03 66.3 &= 4.09
C 92.8 £ 1.30 93.7 = 0.40 92.0 = 2.14 95.7 = 0.35
Ex (#1E¢/min) E 26.4 & 1.71 28.2 + 1.51 27.6 £ 1.36 28.1 + 1.35
C 21.2 £ 3.07 22.1 £ 3.73 19.1 4 3.74 21.9 £ 4.84
Rk (%) E 559 % 860 55.8 + 6.76 55.5 *+ 5,77 57.4 = 5.03
C 75.1 £ 3.23 74.8 £ 3.87 75.6 £ 4.19 76.8 = 4.56
Eca(#Eq/min) E  2.23£ 0.24 2.50%4 0.27 2.75% 0.47 2.60+ 0.42
C 0.36% 0.05 0.354- 0.05 0.29+ 0.04 0.33% 0.07
FEca(%) E  3.81% 0.63 3.94+ 0.68 4. 282 0.62 3.81% 0.55
C 0.50% 0.17 0.41=% 0.08 0.38%+ 0.07 0. 40+ 0.08

Mean+S.E. from 5 experiments. Cuabain was infused for 30min in a dose 0. Img/kg. Control values was
taken 10-20min value after stopping of infusion of ouabain. Legends as in previous Table I, IV.
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Table X—Effect of ouabain administered into a renal artery on renal function of nifedipine (0.15 pg/kg/

min) infused into a renal artery in dog.

Control 0’ ~10 107 ~20’ 20" ~30"
Vol(ml/min) E 3.30+ 0.29 4,78+ (. 55%** 4,854 0.47** 4,754 0.51**
C 1.28+ 0.12 0.75x 0.09 0.584+ 0.01 0.50+£ 0.02
Ccr(ml/min) E 14.3 = 0.11 17.0 =+ 0. 78%* 16.4 + 0.72*%* 16.4 + 0. 49%*
C 20.6 = 0.20 20.6 & 0.56 19.3 £ 1.52 17.8 + 0.69
Cpan(mi/min) E 343 &£ 1.54 39.0 =+ 3.06%* 38.1 4= 3.73 381 & 4.11
C 46.3 = 1.97 44.8 = 2.86 41.6 =+ 4.54 39.5 £ 2.93
Cosm (ml/min) E 3.30% 0.25 4,814 0.52%* 4.864 0, 38%F 4,73+ 0. 44*
C 1.54+ 0.03 1.14+ 0.14 0.947+ 0.05 0.83=% 0.07
Cu,0(ml/min) E 0.00% 0.00 —0.03+ 0.03 —0.012 0.08 —0.10+ 0.01%
C —0.26% 0.09 —0.39% 0.05 —0.36= 0.04 —0.33% 0.05
Ena(¢Eq/min) E 444.3 £29.20 672.6 72, 18%* T14.1 £47. 43%* 671.0 *66. 66**
C 162.3 =+ 4.58 106.1 *+13.73 85.4 + 4.74 76.0 = 6.37
Rya (%) E 785 + 1.27 73.0 = 1.70 70.2 =+ 0.69* 72.3 + 2.03*
C 946 = 0.11 96.4 -+ 0.56 96.8 4 0.43 97.0 + 0.36
Ex (¢Eq/min) E 231 £ 116 30.9 =+ 1.45* 30.6 = 1.57* 23.0 £ 3.36*
C 23.0 % 3.49 20.6 + 6.36 17.9 & 4.90 16.5 + 4.76
Rk (%) E 67.4 + 1.83 63.1 = 3.56 91.6 == 3.73 63.1 + 2.66
C 77.5 = 3.60 79.0 + 6.73 78.6 + 6.86 80.3 = G. 15
Eca(¢Eq/min) E 1.56% 0.22 4,144 1. 64%*%* 3.724+ 1, 90%** 3.30+ 1. 80%**
C 0.26% 0.03 0.254 0.18 0.24=% 0.12 0.19+ 0.14
FEc.(%) E 2194 0.30 4,434 2, 16%*+* 4,134 2. 6e*** 3. 71k 2.36%**
C 0.25% 0.03 0.23%+ 0.18 0.21+ 0.16 0.20+ 0.18
Mean+S.E. from 5 experiments. Legends as in previous Table I, IV.
505 Mol A 4 e o] A 8¢ vehi et kg/ming A ALe] B3 FE 2] ouabain
oldl g mFe TR F 38%HTh ok o JFE AR AYSHT FFI Aol
nifedipine 0. 15ug/kg/ming] #H2wbgg hehd  drlolA BE uheh go] APARS nBE
e} S7hgo] 4220%¢l (Table IV) wjsle] 45 8] %3t Eno, Ex 2 Eca5o] tiz A4 ultd
SEEE & 7 Ak oW Exvd Frhv 45EA FdE 988 g5 Ak o] A
Rt Z4E 953992 < 5 9gon o] A} Fof gk nifedipine 0.05ug/kg/minE 41 7]
Ec.% FEcdl Z7hE 22 obgoldivh ol 2 %o ¥ohE 988 23T + ga. 434

o] &% BE 9 ouabain®] FH4 At
3] ouabaing] nifedipine =S d g o
FAstE A¥lA ouabainF o StE A 2 #i9]
H75& W27 2 3] nifedipined] #8-& 7
34l et

Table IX+

=} O
Bty

g% x4 nifedipine 0. 054g/
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Table X& BEavlo] ousbaing FY F  hehbe] o ojnAge WIFILA A4

i

nifedipine 0. 15¢g/kg/min2. BEHU 2 Fo3
5519] AdAFE FEE Aol

o] 7] o] 4 nifedipinec] &3t ewkel Frbe A
o] vtk Cerdt Crand] 57h Exa, Ex 3 Eca
9 Z719 Ryt Ri®) a2 FEw® S7HE
vety or EAAcaR F9AE vER A
oY o ZEUbE2 ouabaing A HIHA] F
o A 4 nifedipineB] g u3te A E
39953 #2F + Ak F =39 I
nifedipme 0. 15pg/kg/ming] H A Frh&ol
oF 221%9] %7+% e EW vk ouabain
ol A e 147%9 F7hdtel =14 &3k Naad

S5 AR A TRl 226%<ld ¥k
ouabaino] 4 oF 161%%7hgwrs vhekd) Gk,
o= A Agfo] A9 nifedipine 0, 05ug/kg/mino]
A Zgun E58 Aveld, Ao
ouabainol] ¢ 3}« nifedipine?] 417280 G
HASE FAT 5 U

1]
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