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Effect of Captopril on Renal Function in Dog

Suk-Tai Ko and Min-Jae Lee

College of Pharmacy, Chosun University, Kwangju 501-759, Korea

Abstract — Captopril, angiotensin converting enzyme (ACE) inhibitor, when given intravenously in
dog, elicited the diuretic action along with the increascs of glomerular filtration rates (GFR), renal plasma
flow (RPF) and osmolar clearances (Cosm) with no changes of free water clearnces (CHZO), and then cap-
topril produced the enlargement of excretion rates of clectrolytes in urine and the reduction of reabsorp-
tion rates of electrolytes in renal tubles. Captopril, when given into a renal artery, exhibited no changes of
renal function in the experinental kidney, whereas diurctic action with the same mechanism as shown in
intravenous captopril in control kidney. Captopril, when injected into a carotid artery, showed increases in
rates of urine flow in a small does which did not affect on renal action when it was administered intrave-
nusly. Diuretic action induced by captopril was not influenced by renal artery denervation, propranolol
and angiotensin II inhibiters. Above results suggest that captopril produced diuretic action along with
renal hemodynamic changes by slight contraction of vas efferense and reduction of reabsorption rate of
electrolytes in renal tubules, especilly distal tubules, that may be mediatedby endogenous substances.

Keywords [ Captopril, glomerular filtration rate, remal plasma flow, renal artery, carotid artery, excre-
tion and reabsorption rates of Na and K, diuretic action, dog.
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Table I— Effect of captopril (2.0 mg/kg, i.v.) on the renal function of dog.

Time

Parameters Control 0 -10 10-20 20’ -30°

Vol (mg/min) 3.41+ 0.42 5.08+ 0.53** 5.04+ 0.64** 4.51+ 0.42**
GFR (ml/min) 43.7 + 5.20 479 4+ 5.33*** 49.8 + 4.81** 55.8 + 4.39**
RPF (ml/min) 989 + 6.74 111.3 + 7.57*** 120.0 +10.57*** 113.4 + 9.36***
FF (%) 44.0 + 2.21 43.0 + 2.31 415 + 2.05 49.0 + 2.51*
Cosm (ml/min) 4.61+ 0.62 6.27+ 0.61** 6.03+ 0.45%** 5.904+ 0.62***
Cyy,o (mi/min) -1.25+ 0.37 -0.67+ 0.30 -1.39+ 0.37 -1.41+ 0.40
Eys ( #Eg/min) 554.0 +89.33 791.6 +88.79** 737.9 +81.63** 716.6 +91.54***
Ry, (%) 92.8 + 0.49 90.1 + 0.63** 90.5 + 0.62** 91.1 + 0.72**
Ex ( # Eq/min) 65.5+ 5.57 82.4 + 5.25%** 79.83 + 6.74*** 75.0 + 7.65***
Ry (%) 78.5 + 0.81 69.0 + 0.92** 69.8 + 0.92*%* 71.8 + 0.90**

Mean + S.E. from 6 experiments. Abbreviations: Vol.: Urine flow rate. GFR and RPF: Glomerular filfration rate and
renal plasma flow, resp. FF: Filtration fraction. Cosm and Cy,0: Clearances of osmolar substance and free water, resp.
Ey, and Eg: Amounts of sodium and potassium excreted in urine, resp. Ry, and Ry: Reabsorption rates of sodium and
potassium in renal tubules, resp. Asterisks indicate significant difference from control values by parjed “t” test:

*=p<0.05, **=p<0.02, ***=p<0.0L.
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Table II—Effect of captopril (6.0 mg/kg, i.v.) on the renal function of dog.

o] W) GFR<$ RPF %
Al s et FA

Time
Parameters Control 0'-10° 0-20 20" - 30’
Vol (ml/min) 3.68+ 0.50 5.25+ 0.42%** 4.934 0.43*** 4934+ 0.47***
GFR (ml/min) 498 + 5.05 55.7 + 5.50*** 55.1 + 5.79%** 61.7 + 5.65***
RPF (mi/min) 117.0 + 5.36 137.9 + 9.47*** 126.2 + 7.94%** 130.8 + 8.04
FF (%) 43.0 + 2.11 40.0 + 1.98 440 + 2.15 47.0 + 2.32%
Cosm (m//min) 5.43+ 0.56 6.97+ 0.63%%F 6.53+ 0.55%** 6.71+ 0.64%%%
Cy,0 (ml/min) -1.91+ 0.28 -0.85+ 0.23 -1.59+ 0.24 -1.77+ 0.33
Ey, ( #Eqg/min) 658.3 +43.31 862.6 +50.72°** 819.3 +43.857%F 819.3 +44.92%%*
Rya (%) 94.1 + 0.59 91.9 4+ 0.42%** 92.1 + 0.41%** 92.3 + 0.37**
Ex ( # Eq/min) 744 1 3.87 87.8 1 6.00°** 877 + 584 ** 36.6 + 6.55%~
Ry (%) 778 + 0.41 74.6 + 0.19* 743 + 0.13* 741 + 0.31*

Mean+S.E. from 6 experiments. Legends are the same as in previous table.

Table 111 — Effect of captopril (0.1 mg/kg/min) infused into a renal artery on the renal function of dog.

P Time Control 0'-10 10-20 20°-30’
arameters
Vol (ml/min) E 239+ 0.18 230+ 0.19 2.15+ 0.17 2.13+ 0.15
C 203+ 021 254+ 0.32* 2.50+ 0.34* 2.26+ 0.35
GFR (mlmin) E 288 < 317 279 + 372 29.0 + 4.30 278 = 353
C 295 + 2.23 32.0 + 3.40* 325 + 3.57* 29.3 + 2.83
RPF (mi/min) E 712 + 572 72.0 + 591 718 + 6.90 715 + 525
C 729 + 5.36 78.0 + 5.46** 79.9 + 5.85%* 72.0 + 4.44
Cosm (mlfmin) E  253: 0.12 249+ 0.20 2.46% 0.15 2481 0.12
C 249+ 0.11 3.03+ 0.28* 2.994 0.23* 2741 0.23
. Ui E -012+ 021 ~0.19+ 0.19 ~0.31+ 0.19 ~0.35+ 0.19
i,0 (mi/min) C -0.49+ 0.19 ~0.11+ 0.29 ~0.99+ 0.21 ~0.48+ 0.16
Ev ( pEq/min E 2946 +14.95 | 295.8 +26.60 288.4 +22.10 283.7 +15.9
Na { F 24 C 286.8 +22.06 | 373.1 +28.57** 3747 +29.40%* 336.6 +26.20
Ry (%) E 926 + 093 925 + 0.78 929 + 0.91 91.3 1+ 1.04
Na C 933 + 050 91.4 + 0.62** 914 + 091* 90.4 + 0.53
Ey ( p Eqfmin) E 346 t 3.05 35.8 + 3.45 35.35+ 3.93 423 1 856
C 330 + 2.09 403 + 3.24%** 40.7 & 3.86** 455 + 7.60
Re () E 740 + 3.35 72.2 + 3.81 73.1 + 4.17 76.7 + 5.58
C 767 1 3.72 722 + 3.03** 72.1 +3.44*% 755 + 3.15

Mean + S.E. from 6 experiments. E. and C. indicate the experimental and control kidney, respectively. *: Significant
differences from control values of corresponding kidney. Ledends are the Same as in previous tables.
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#py A3 BreHsE dov|x v & FH
B3 NEHRA st Jehe Bl #MLE
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Table V£ captopril 0.1mg/kg-& %@JH}RW
of #3 EEHERES FAEET Zloldh
B 2,63%0.28m//min 9] ERf#EN A Lﬂﬂdw,iﬂ
o RES &% 3.0520.25 3.11+0,26, 2,98+
0.199} 3.13+0.18m!/min 24 o= EBY F&
el BRI, o] Wl BERES] #MLT cap-
topril & #FIkACl #REAYS wef 2 Al
th, GFR2 34,212, 14m//min°lA 40,3+4,45
m//min7}2]  RPF = 83, 6+3, 75m//min ol 4]
106, 8+90. 02m{/min 2 #K=P 2 Cosm+= 3,26
+0.25ml/minolA 3,84+0,27ml/min & =g

™

Table IV —Effect of captopril (0.3 mg/kg/min) infused into a renal artery on the renal function of dog.

P Time Control 0-10 10-20 207 - 30
arameters

. E 2441 0.17 2.01+ 0.10 2.01+ 0.15 187+ 0.14
Vol (mi/min) C 200+ 0.19 78+ 0.30* 2.62+ 0.28* 257+ 0.25*
CFR (i) E 284 1 347 295 1 453 579 1 2.60 292 1 4.23
C 258 + 3.11 311 + 3.34* 30.7 + 3.01* 32.1 + 3.37*
RPF (aaliaiz) E 701 + 5.30 743 + 6.20 724 + 5.00 741 + 5.40
C 707 + 5.00 785 + 5.45* 0T + 4.46* 80.1 + 4.81*
Cosm (mlfmin) E 253z 0.11 257+ 0.14 2.45+ 0.20 2.37+ 0.20
C 243+ 0.13 2.80+ 0.31* 277+ 0.28* 279+ 0.29*
G (mlfnin) E -0.09+ 0.20 ~0.324+ 021 ~0.444 0.19 ~0.39+ 0.19
H,0 C -043+ 0.19 —051+ 0.23 ~053+ 021 ~0.62+ 0.18
. { 2 B E 2916 +14.00 295.8 £16.20 280.1 £24.40 3514 120,62
a C 2763 +22.70 333.1 +25.40* 335.8 +23.00* 341.3 +28.30*
R, () E 927 : 0.85 92.7 + 0.91 932 + 0.33 91.9 + 157
C 934 + 0.96 922 + 0.51* 92.3 1+ 0.44* 93.3 + 1.68
Ex ( #Eqmin) E 342 : 2.82 370 : 4.79 36.6 ¢ 542 371 + 5.41
C 318 + 221 39.7 + 5.21* 41.7 + 5.29* 434 + 5.35%
Re (%) E 742 + 3.06 71.6 + 3.35 73.3 + 3.88 72.1 + 3.80
C 771 + 342 72.1 + 2.39* 70.6 +2.74* 70.9 + 2.37

Mean+ S.E. from 6 experiments. Legends are the same as in previous Table III.
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Fig. 1—Percentage changes of renal function induced
by captopril (0.3 mg/kg/min) infused into a renal
artery in dog.

White column: experimental kidney. Black col-
umn: control kidney. Data from table IV.
Legends are the same as in previous tables.

v Ewnt 323,5%20, 06 uEq/min oA 396, 2+
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Table V—Effect of captopril (0.1 mg/kg) injected into

Table VI captopril 0.3mg/kg & SEEHIKIN
off #E3l By 665 SrAEERSE Holth,

RS et BhE#gie> captopril S 0, 1mg/
kg 2 SEEOMRANCY $Eel-S ) tebd kRS F—
3 #MbE vebl ot o Bl EEF e &
A 4 AT

Captopril 2| EiE#ae] Bt BipiEseke &
#— Captopril 2| FIFERS) RHEAERC] S-S &
3 BB S METsl] Hste] % Bkl =&
S Bk oS- captopril & HRIRA HrEashed
PSRl A e Eigaee] BMLE ERERES
7|5 skel Mol AgETelad

Table VII+& 3 HiEsS Bk 4 capto-
pril 6, 0mg/kg, i.v.Z &I RS FEEMT
7ok,

Table VIIoll4 2= ule} 7ro] FRpkAC] 3}
captopril 6,0mg/kg+ BRIEEELE IEHBollA
thiko] pRES] BEEURT Blee H#ACt et
S ¥ ohe}l HRAIBERMS mAte] FEM R
b A gigdrt, =3 BHEEe] BMUREHE EEX
oMo #PIRA HEEERC 2o F--sldas MR
< oich oAl el BRI RE B
9} tjBo] GFR, RPF % Cosm 2 #Ein Cyol
Ak, Exa® Ex M2 Ry R B 5ol
t},

EMiREst Captopril® BER{EA—Captopril
o RERERNQ] FIRIEFRC] BiS-S @shHe Zel opd
o] syEHSI = NEM WEA KL AQIX HEE
#atslr] $lsted, ©hA] =eled tachyphylaxis o

a carotid artery on the renal function of a dog.

Time
Parametors Control 0-10 10-20 20’ - 30’ 30-40
Vol (mi/min) 2.63+ 0.28 3.05+ 0.25* 3.11+ 0.26* 291+ 0.19* 3.13+ 0.18*
GFR (ml/min) 342 + 2.14| 372 + 3.3¢4* 38.2 + 2.21* 38.0 + 2.82* 40.3 + 4.45**
RPF (ml/min) 83.6 + 3.75| 88.6 + 5.14* 92.1 + 5.49* 96.9 + 6.06** 106.8 + 6.02***
FF (%) 409 + 2.15| 419 + 1.98 415 + 1.99 39.2 + 2.00 37.7 + 1.95
Cosm (ml/min) 3.26+ 0.25 357+ 0.24 3771+ 0.23* 3.64+ 0.28* 3.84+ 0.27*
Cn,o (ml/min) -0.62+ 0.26| -0.52+ 0.35 -0.58+ 0.29 -0.66+ 0.27 -0.27+ 0.23
Ena ( # Eg/min) 3235 +20.06{368.4 +26.95* 392.0 +30.45%* 386.9 +29.95** 396.2425.75**
Rna (%) 94.1 + 0.36| 92.7 + 0.68* 92,7 + 0.47* 93.3 + 0.41* 93.1 + 0.49*
Ex ( # Eg/min) 427+ 4.17| 50.3 + 3.10* 50.6 + 5.45** 52.9 + 6.10** 57.8 + 6.00***
Rg (%) 78.8 + 3.36 73.6 + 1.68** 74.1 + 1.83* 74.6 + 1.85* 72.3 + 2.18*

Mean + S.E. from 6 experiments. Legends are the same as in previous tables.
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3.50m//min 2 {AE| ol o) A<ReA| = REE
< 6.0mg/kg, iv.2 BWEIIZIE TSt

wl =1}

232 3,30, 2.20 % 1.80m//min 2 &9 1R
ME vERl e 2E BiEsee SR REE
b Hplstae—s MR 4 Ak

Captopril 2| ERfEA0l #st Propranolol &
#E—Propranolol & RGBT  g- EETEIEA
renin 9 -2]% #HISld y enin-angiotensin-al-
dosteron system ¢ {FEiS HEHS= Aoz oy
A et 178 w2t renin g YAl =&
angiotensin A A HREEl A9 captopril & B
JRIERS Edslich

Table VI—Effect of captopril (0.3 mg/kg) injected into a caroid artery on the renal function of a dog.

Time
Parametors Control 0-10 10-20 20’30’ 30-40
Vol (ml/min) 3.54+ 0.33 5.62+0.47** 5.05+ 0.30** 456+ 0.27* 4.56+ 0.26*
GFR (ml/min) 40.1 + 3.38 50.7 + 4.09** 49.6 + 3.80** 479 + 3.84* 482 + b.74*
RPF (mi/min) 1019 + 5.76 | 117.1 + 7.29* 116.7 + 6.57* 109.4 + 6.69** 110.9 + 6.77***
FF (%) 39.0 + 2.31 | 43.0 + 2.31* 43.0 + 2.31* 440 + 2.55* 43.0 + 2.15*
Cosm (ml/min) 3.8+ 0.22 .74+ 0.92% 5.62+ 0.49%%* 4.82+ 0.18%** 483+ 0.20***
CHZO (ml/min) -0.26+ 0.36 | -0.12+ 0.42 -0.21+ 0.48 -0.27+ 0.49 -0.27+ 0.48
Ena ( #Eqg/min) 408.8 +43.21 {6829 +61.3** 636.6 +42.80*** 570.6 +35.20%** 573.3 +32.80***
Ry, (%) 941 + 1.19 | 919 + 1.06* 91.3 + 1.16*** 91.3 + 1.16* 91,5 + 1.81*
Eg ( 4 Eg/min) 53.3+ 3.62 | 754 + 9.68** 76.2 + 8.30** 76.7 + 9.84* 769 + 9.81*
Rx (%) 771 + 1.81 | 722 + 2.01*** 71.2 + 1.95*** 702 + 1.89* 704 + 1.80*
Legends are the same as in previous tables.
Table VII—Effect of denervation on the renal action of captopril (6.0 mg/kg, i. v.) in dog.
P Time Control 0-10° 10-20 20"~ 30’
arameters
Vol (ml/min) E 1.64+ 0.05 2.13+ 0.14** 1.98+ 0.06** 1.98+ 0.09**
C 1.27+ 0.13 1.733+ 0.13** 1.70+ 0.14** 1.68+ 0.19**
GFR (mi/min) E 304 + 2.15 349 + 2.13** 35.9 + 3.72** 33.5 + 2.33**
C 262 + 2.12 31.3 + 1.89** 32.5 + 2.51** 31.7 + 1.88**
RPF (mi/min) E 74.3 + 2.64 81.3 + 3.76** 88.8 4+ b5.17** 85.6 + 4.04**
C 64.5 + 2.85 71.8 + 2.17** 75.2 + 3.35** 771 + 3.29**
Cosm (mi/min) E 1.94+ 0.28 245+ 0.27** 2.68+ 0.29** 2.47+ 0.25**
C 1.59+ 0.29 1.94+ 0.28** 2.10+ 0.38** 2.02+ 0.32**
c lmi E -0.30+ 0.38 -0.32+ 0.32 -0.60+ 0.30 -0.49+ 0.22
1,0 (mi/min) C  -032: 025 -0.21+ 0.25 -0.40+ 0.33 -0.34+ 0.18
E Ea/mi E 312.6 +30.10 433.3 +438.50** 426.5 +25.20%** 416.7 +24.46**
Na ( 4 Eg/min) C 2364 43430 352.3 +38.70** 346.5 +27.20** 334.3 127.92**
Ry, (%) E 93.1 + 0.86 91.1 + 0.80 919 + 0.74* 918 4+ 0.73*
2 C 95.5 + 0.52 94.3 4+ 0.52* 93.7 + 0.57* 93.5 + 0.55*
Ex ( 2Eq/min) E 30.9 + 4.44 373 + 5.01** 37.1 + 3.93** 36.3 + 3.05**
K { #EG C 298 + 3.16 277 + 2.90** 28.7 + 3.45** 279 + 3.09
Ry (%) E 814 + 2.37 78.8 + 2.42* 79.1 + 2.04** 788 + 1.77*
C 84.5 + 1.73 82.1 + 1.64* 82.3 +1.53* 825 + 1.62*

Legends are the same as in previous table III.
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Table IX-& =% propranolol ] BlEkkatol vl 53k Bl ARNE e A3
ofwd S v|x=rHE BEEslirh, Table IX o Eﬁfmi}zl ekt

Al B nl9} zlo] propranolol 2.0mg/kg, i.v. Table X+ propranolol 2,0mg/kg, i.v.&

WL Bigheel M| &

< HEY + dsith

pBE o147 vk A

w3 EEOHIE FaEES Aol

HiEEERr NolA captopril 6, 0mg/kg, i.v.5 #&%

Table VIII— A representative experiment showing the effect of captopril given repeatedly on the renal function

of dog.
Time Vol GFR RPF Ena Rya Ex Ex
(min) (ml/min) (ml/min) (m{/min) (#Eg/min) (%) ( #Eqg/min) (%)
0-10 2.70 37.0 86.7 456.1 92.3 63.5 66.2
10-20 2.75 36.6 85.5 461.7 92.0 62.7 65.7
Captopril 2.0 mg/kg, i.v.
20-30 4.00 40.0 88.2 663.2 88.9 78.0 61.0
30-40 3.90 38.5 93.8 654.8 88.7 78.0 59.5
40-50 3.50 39.8 91.6 610.0 89.7 72.8 63.4
Captopril 6.0 mg/kg, i. v.
50-60 3.30 37.6 83.8 575.2 89.8 70.3 62.6
60-70 2.20 37.5 82.2 411.4 92.7 62.3 66.7
70-80 1.80 38.2 83.7 351.9 93.9 61.7 67.7

Data from Expt. 510. Body weight of dog was 9.0 kg.

Table IX — Effect of propranolol on the ranal function of dog.

Legends are the same as in previous tables.

ParametersTlme Control 010/ 10420 20"

Vol (m//min) 458+ 0.90 4.35+ 0.90 455+ 0.78 458+ 0.81
GFR (ml/min) 429 + 1.81 42.4 + 2.55 43.9 1+ 2.77 44.0 + 2.76
RPF (m//min) 98.4 + 3.97 98.1 + 4.02 9.36+ 5.15 97.6 + 7.59
Cosm (m//min) 459+ 0.25 4.17+ 0.29 471+ 045 469+ 046
Cy,0 (mi/min) -0.01+ 0.93 0.18+ 0.84 -0.16 + 0.83 -0.09+ 0.82
Ey, (uEq/min) 516.6 +44.50 483.7 +56.50 538.6 +68.12 569.7 £65.20
Ry.(%) 93.6 + 1.02 93.7 + 1.31 93.5 + 1.31 935 + 1.23
Ex (uEq/min) 70.5 + 5.03 68.1 + 7.92 76.2 + 9.39 79.4 +10.70
Rg(%) 72.8 + 5.06 72.8 + 6.01 704 + 6.59 68.7 + 7.38
Legends are the same as in previous tables.
Table X —Effect of propranobol on the renal action of captopril (6.0 mg/kg, i.v.) in dog.

Time Control 10’ 10'—20 20'—30"

Parameters

Vol (ml//min) 4.58+ 0.79 548+ 1.09* 5.06+ 0.92* 4.89+ 0.74*
GFR (m//min) 409 + 2.05 456 + 2.42* 43.7 + 2.64* 43.9 + 2.50*
RPF (m//min) 95.6 + 6.35 103.6 + 7.84* 111.3 4 5.10** 1051 + 3.91*
Cosm (m//min) 4,70+ 0.45 5.37+ 0.65* 5.35+ 0.69* 5.06+ 0.48*
Ch,0 (ml/min) -0.12+ 0.82 0.10+ 0.90 -0.29+ 0.93 -0.23+ 0.79
En, Eq/min) 554.2 +33.34 672.6 +54.20* 638.5 +50.33* 652.3 +47.00*
Ry (%) 93.3 + 0.61 92.2 + 0.82* 92.2 4+ 0.74** 91.6 + 0.91*
Ex (#Eq/min) 77.8 + 5.00 88.7 + 8.10* 82.4 + 7.80F 83.2 + 7.60%
Rk (%) 694 + 0.24 66.0 + 0.92* 65.9 + 0.95* 63.7 + 1.03*

Legends are the same as in previous tables.

Vol. 34, No. 2, 1990



L

v

A

RES 4.58+0.79ml/minol A 5, 48+1, 09,
5.06+0,92 ¥ 4,89+0,74m//min & FEHS ¥
3t7} ol HpIEtaS EEsIoich ohA] s
propranolol £ FiEHE3IA] oi HEEgolAd viehd
captopril & fER=} FE—3lsch,

JRES 4.58+0.79ml/minoll 4 5, 48+1,09,
5.06+0,92 H 4,89+0,24m//min Z BAE Y2,
GFR & 40.9+2,05m//min 4,56+2,42m//min

7 RPF+ 95,6+6,35m//minof4 111, 3+
5.10m//min7t% Cosm + 4, 70+0, 45m//min
4] 5,37+0.65m//min Eyo} Exv &% 554,2+%
33,349} 77.8+5. 00 uEq/mincliA 672, 6+54, 20
2} 88.7+8.10uEq/min & Eyt R &% 93.3
+0. 613 69,410, 24%°14 91, 6+0,917 63,7+
1. 03%Z #bstsict,

Captopril 2 BE/EMAM ¥ Angiotensin II

Table XI— Effect of saralasin injected into carotid artery on the renal action of captopril (0.3 mg/kg) given into carotid

artery in dog.

Time Control 10 1020 2030 30'—40"

Parameters

Vol (mlfmin) 364+ 0.17 5.93+0.55* 475+ 0.39* 415+ 0.26* 430+ 0.16*
GFR (ml/min) 402 + 2.84 46.1+ 3.63* 456+ 3.25* 45.0 + 3.49* 436 + 345
RPF (m//min) 90.6 + 5.83 955 + 6.78* 959 s 7.31* 946 + 7.70 98.3 + 7.85*
Cosm (ml/min) 4.08+ 0.20 6.07+ 0.56* 517+ 0.68* 467+ 0.30* 480+ 0.26
Cro (ml/min) 06544269 | 7043 +7585** 619.7 +5841** 531.6 +57.66** 5552 +47.68**
Ena (Eq/min) 432544269 | 7043 $75.85** 197 +58.41%* 531.6 £57.66** 5552 +47.68**
Ry, (%) 92.2 + 0.58 89.1 + 0.95** 89.1 + 1.30** 908 + 1.13* 905 + 0.67*
Ex #Eq/min) 498 + 351 645 + 7.93* 578 + 582* 543 + 3.82* 564 4 2.74*
Rx (%) 72.6 + 1.49 69.2 + 1.34*** 69.0 + 1.57%%%71.9 + 1.40* 713 + 1.18*

Legends are the same as in previous tables.

TableXH — Effect of angiotensin II inhibitor infused in a renal artery on the renal action of captopril (6.0 mg/kg, i.v.) in

dog.
Time
Parametess Control —10' 10'—20' 20'—30'
Vol (m//min) E 2.00+0.19 2.90 +£0.29%** 2.59+0.24%** 2.74+0.27***
C1.85+0.24 2.40 +0.29%** 2.40 +0.29*** 2.42 +0.21***
GFR (m//min) E 32.0+1.77 38.5+0.30* 38.2 +0.46*** 38.4+0.38***
C 30.5+0.72 36.0 £0.46%** 38.0 £0.52%** 37.0+0.48***
RPE (m//min) E 68.7+4.08 86.1 +0.22*** 78.5+3.76*** 82.3 +1.99***
C 63.3+1.57 79.3+1.18*** 78.5+2.41%** 78.9+1.80%**
Cosm (m//min) E. 2.60+0.10 3.83+0.22%** 3.44 +0.16*** 3.64 +0.19%**
C243+0.18 3.33+£0.32*** 3.26 +£0.22%** 3.30+£0.27***
Cy,0 (ml/min) E -0.60+0.09 -0.93+0.17 -0.86+0.17 -90+0.16
C -0.58 +0.06 -0.93+0.13 -0.86+0.17 -0.88 +0.15
Ena (Eg/min) E 208.5+4.35 315.8 +$2.143*** 311.6 4 3.49*** 313.7 +2.96***
C197.0+12.34 268.7 +16.28*** 272.5+14.77%** 270.6 +15.80***
Rya (%) E95.6+0.18 94.6 +0.02%** 94.5+0.11* 94.5 +0.70*
C95.7+0.34 94.9 4+0.31*** 94.8 +0.02* 94.8+0.16*
Ek (#Eq/min) E 43.4+4.44 59.0 +2.34** 55.4 +5.26** 57.2 +3.80**
C36.2+2.79 48.0 +1.73%* 50.0 +3.08** 49.24+2.41**
Ry (%) E 73.2+1.31 70.1 4+ 1.49%** 70.3+2.60*** 70.5+1.78***
C76.0+1.31 74.4 +1.22%** 73.7+1.51%** 74.2 4+ 1.36%**

Mean 1+ S.D from 6 experiments. Angiotensin inhibitor was [Sarl, Thr8l-angiotensin II acetate (A9900). Legends are the

same as in previous tables.
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Aetrle| % —Captopril © FE/MEMH] an-
giotensin 9} receptor &} BT S #Efelr] ¢
3}od receptor 94 angiotensin II 9] YEH-2 T
3= angiotensin 11 2FsHA|5 REEESE HkEgol 4]
captopril o] 1EES #gEs19

Table XI+ angiotensin II JEEEI) saralasin
([Sar!, Val*’, Al.fl-angiotensin II aceta-
te)'*2Y 100 pg/kg 5 SHEERA 3BT 1%, cap-
topril 0,3mg/kg & 7+ SEEMIRA Hr#ig) EEE 6
BIE 76T Aol

Saralasin 2 captopril ¢ ShE{ER 5] &
BS vAA Zsid,

REs 39 Bl ohdst saralasin G,
3.64+0, 17m//min <15 Hdted captopril $HELT
5.93+£0.55, 4.75+0,39 = 4,15+0.263} 4,30+
0.16m//min 2 BAE T HEthy ABKES et
st o] RS Hkel Hplste] B £}
2Nl o]+ saralasin S EHR U
captopril EEgoll A9} [6—3 Bhgkkhe 84 ot,

Table XII+ angiotensin II EEFE rhollA]
saralasin ol Hslod fERIFFE A7) A3 potency
7} & [Sar!, Thr¥]-angiotensin II acetate(A
-9900) 7% ¢+ BEMRAN —EmT EASIL ca-
ptopril & 6, 0mg/kg -3 RN #sle] vieht
= Biso] wEks EEEIE RmetA] ok B
752l wstet gk Eigzelolch,

o] Hhiell A% #IEAS captopril & B kel
ohol FRMERS Vbt ofx) kel 5B ys)
I F#ENQ] angiotensin 1T 3EEPEIS captopril @
BREER Fiche S o)X= ot

£ =

Angiotensin converting enzyme (ACE) 1EF
< IS captopril < A9 #FRA 3rEslole
Wl FIRFEFS ool RiRsaE#E%E (GFR) 2 B
JiE (RPF)o| st BEHe Mk (Cosm)
< i@hﬂﬁ}‘}ii‘/} QEEUK%%f’Z{) (CHZO)% ﬁ“ﬂﬁﬂ' 3}
Sl JR Nat#} Kol #kits (Eva, Ex)ol et
o|ZE] BHREN AL FHRYUEE (Ryas Ry)9 #
A& RS

Captopril & <& EEjiRe] #HEsledS wie #&
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HE| A= FIEMLE JebHA gkont 2B #H
B A pREEINet ElRiaesel A2 BiEee
TEES ERESA

Captopril & SESIRA FEaeE RNl A= A3
VERS el ] o= i3] A2 oA RESEIH
F& e

Captopril & FIRIEFA-S BEIHRS kIt
propranolol % angiotensin IT ] K3}l
Aa S A8k,

LI Ee] #EE8E Mol captopril-® lellA FRsE
e depdch, o] FlR{ER-S ACE & #sixl %
o N HyEel #Ksked vas efferense o) <+Fol
ul BMmF ] gl BHURE R SEALE
Rl Aol ERE RISl e Aes B
B o), tha] 2ksbl captopril @ FR{ERC] B
WSl A BHRENS A BiERel Kt
= Zleoz ARy, —fEpye R MIRMERS Bk
J1EAHS] Urkgoll A ut 4kShe 749 RPF ¢ GFR 9
et vlEol Exa®t Ex’b E71818 Rya?t Ry
o] slet, et AR EElA Ryeot Ry
Wet olEe] FlRfEHC]l Yebstr] wlliol BHR
el A= 3lo] dops o2 A2},

A BEolA GFR 3 RPFY ol gloiA =
22A-e vas efferense o|7] = {ERHS UkEsh=
Ao Azteeh, 1 BT vas efferense 9 #5k
< GFRe|v RPF7F d3te| Frlsht s#saR
(Filtration fraction=FF=GFR/RPFXx100)2
AR}, ol iR FF & st GFR 3
RPF 7} opike] @bstAl Hoh, olebe & vas
efferense ¢| #EES RPF 9 Feidl A7 Jeht
w] olof] whel GFR-& st TgsiA slcl,
ulebx] FF = €43 7hasha w2 ol ke
RPF 9] g2t GFR 9] $7k2 FF o F2ld 37t
of viehdrt, 29 & BEgERT RPF 9 B+ e
YA @skevt GFR Y Felst 7ok FF o A&
Ml $Ehn(Table I, )7} vekdz] wlfol vas
efference ¢ WSl #ER=Z Blel .

¥ FF7F @7 Jebta o JERe] vas
efferense | kol K== 3B post glomer-
ular capillary ¥€] ‘oncotic pressure 7} so}x|#]
Ec}, 2420 = Starling factor 5o BEES =3
o}, 20 o FER MRE iR MR e W
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olRIA

o] MER Bl Bsly] Wil HURENAY
Natz} sksrel FHRukst #il=lol EEEEDR RS}
FREAS vepdctn #@E = ok ol=dh
Na* Skl Bt BEE FURIEA= BEdR
BEERS o2 NEEEES SRR B
s ehde 2oz Haslo] g} 2729

a2y & EBRERE FF9) et GFRY &
23 #inE oncotic pressure o TRl k3t
Starling factors o] *d3ko 2 FEfirst < gich,

=3 captopril o BHREANA /ERRES FT
MRE2 2 ¥+ Zlo] ZESIoh, Snki %202 Hip
of w2} Cosm 9| BEEZ NS}t Cuo® A T
ol K/Nalte) B (RER)E 2 R su
9}\‘;]‘. Cosm‘/]- C1-1207]' ]ﬁ]ﬂ#oﬂ igjcil‘\—‘:‘ 7/'1‘1—0: ﬂ'ﬁi
MR E A FIRUGIE 7 dold we]x,?® Cosm
7} #hnsht Cupo7t 745+ 749+ Henle’s loop
o EAMRE et A= jipge] B8 S
EIERS] WEREMLE AERIA s BENE}
WAst7l wEol® Cosm+ S} TS,
(negative free water clearance)] o} 3
Cuzo® #A5H =y} K/Na lbs o], =
2} & ®WEolAE Cosm 7l EBMSHET Cuzo®
AREES sl glevt K/Nazh i@l el
R7] wiFolet, e} olF IERES fERIEES] FER
< iR EERES ARSI AEdslolol € Aol

k)

ol# {EREo] Bigoldel @&yl Aol ohjz
= ZA& AA IE BEEACl captopril & EAS}
Fe w EAE (BEE)S oFFdl g3kl gz 23
2 YA captopril & #FIRA PSS =it
2 EHEEIMLE kg FlRRMERC] FeiskAl
Eltr] wjFole}(Table I, IV), &5 #IRAC
e Ay BRERS JERR & o H2
B EERA Rary T3 FRERD HEo B
IEAel AhES REsiES oo} F—3 Hisao
165 JEld Zelth(Table V, VD),

=3 ol MRl MR ES @3 Aelzt
¥+ AL A5 GFR 3 RPF 9 #Eimet Eyol #Ek
5 sl MREAS dovle Ad &, fES
53 BERRAE EEES S2E FRERS
2 BERMLE JellL (Table VII), capto-
pril & Z& gipolA B 2 BRSPS W —

55

Ffpsng, —okigigol sl BRI Al
RAEmo]l Jebdx] ¢ech(Table VIIDE A, ©
A s o]9b 3to] tachyphylaxis 9 2 BZ
o] yehdrhe 722 captopril o BEEERCl RKE
% Yol K3 RIEMERY TTHEMES oS SAeHA
] EEERS WREES HERste Aolla A%
=k, =3 Captopril o MWEK RS ACE ¢
el kg, whebd Bigel A captopril o FR
el ACE 9l #iflol #E'-9H Zlo= B
o) A& EEO T ACE 9 Tl &she el
obd o} WEK WEY f g A=l A
o2 Aztele B AL renin®l el 5 ]
3le] angiotensinogen © 2%-E angiotensin 12
20| kol KA, &0 propranolol & FiEEEE
& EEpoll 4 captopril & FEEMOIA S Fol F|
RAER Bt bs el ich (Table X).

Propranolol & ZRGEe] £ KARSERTHEC]
ok, webd g-UEEE S @stke Ydofvke renin 9
25 TSl ™9 Renin 9] AWHIHIE  an-
giotensin 19| #MBsES captopril ] {ERIELe|
glojAAl "k, ohA] AdedshH  angiotensinogen
2 renin® BRIl angiotensin I°] HiL ]
angiotensin 12 ACE ¢] &3kl angiotensin II
2 w3}, webd] renin g YA|E angiotensin 1
o] MRS HSRMICE angiotensin 119 A4
o] JEETEITH ol HKABoNM S captopril & FRIE
el BHES angiotensin 119 AgEES} o5&
RiEidEo] 9138 %3t} ol & renin-angioten-
sin-aldosteron 2] fEgEh=} ERRsI= ZA& =T
t}, £ angiotensin I <78 EETEQ sara-
lasin'®—2Vol1}  A-9900%2¢] RiFRIEEEIAZ ca-
ptopril & IEE X9} 7o) FRERAC] WElRE~]
u F-ot} (Table X1, XII),

Saralasin& =L FHEREC] W3] 7] wiiol
captopril o] fEfS EESIA 2 mEEMES gl
e} SRS 23 potency E - A-9900 A
2]AlAoll A5 captopril ¢ FlR{EMC] EEEREA
Aot Ezbo] JElytciE AL (Table XII)ol
captopril & FRfEMe]l ACE o &ERITS =3
2 A7), a2y captopril ol 93 FRIERC]
B8] Sok BHRE, 593 &Rl
o EREFRYGMEC] &Kot FRE W an-
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giotensin II & AEFHRI2FS] BEBMES AR =
& gl

o] A93sbd angiotensin 112 AWAjodAlel w}
< BMES Rl K% RPF o M#inet oito]
GFR 9] #inE °|5% 4 9li angiotensin 119
BRI Bl El A2l aldosteron &) iR
2 W FBAHREA AL Na-K %58 pump 2] #)
fil2 Eva® #fnet K/Nakho] @5 @ =
b, vk AR BBl A st Eele HRe
Soll = #5432 ule} o] propranolol 9
angiotensin II 2FstAlol {&5ted captopril & FlkE
fERo) A3 deks W] oghri= Aol =3 #%
MkAA A3 RS HebilA] e s 4 8
= BEHRA ey FMRANS captopril & R—3
B 3 AR FIRIERS Yehichs Ao
o},

ook JRYE BrEelgt owHAdt? HuES
W FRVER-S Bhmse] 2R HdolMx
A FEol R ol GFR o RPF 2 Ey2l %8
fmell w2 FR{ERC) vebd 4 olod, zel 2y
TReMES  denervation EEpolA HHgE oz
natriuretic factor & #8E3 4 9ir},

Natriuresis & €°7]+& Bt FFol #skod 4]

T S} Bl frelEle natriuresis factor
= 5 4 dud FiEe #38F $30EEY an-

teroventral regionol4 FElElz gl Na
-K-ATPase 5 A|gebs sh®30 = 72
I, FAu] wbde] dEbAd{ (S, C . C) 9k B
(P.D)E #fIghets ¥ n37s9sigj ot oba]l 1 A&k

= AR Yskeh, =3 FE 6, LBEelA
#sh= W= ##9l atrial myocardial extract
7} 5873 FE % natriuresis & doFlths #H
&39e]dl] atrial natriurefic factor (ANF)7} 47
I 21~49709) amino acid & 2 F=7} &R
off wet ATHJC R Aol ol Fold =z 43y %
gFl= el w dpolct 042 v ol HufEAyel
natriuretic factor 7} 75 EEgol A Hel=] = NEME
WEN —HAdtae £ 4 gidh vk natriur-
etic factor 9 -Flo k3 FRIEHS GFR 3}
RPF o} 1#8k7} 4ub=l=] 9] wltelc}, AR H
HEA FIRERS YEPd 4 3l 28 Be Kk
srol BMHBR Bbol K3l HiBoln
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chicken o|419] oxytosin-& B2y #bet
Exa % Ex® Kol K3 FlRIERC] #HiEo=7]
st et o] oxytocin® AAellAe B MF Y
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