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Influence of Debrisoquine on Renal Function of Dogs

Abstract—This study was attempted to investigate the action of debrisoquine, a sympathetic blocking
agent presently employed in treating hypertension, on renal function and to elucidate the mechanism of its
action. Debrisoquine, given intravenously, elicited increased urine flow, osmolar and free water clearances,
along with marked increases in excretion of both sodium and potassium. Glomerular filtration rate also in-
creased, but renal plasma flow tended to decrease, so that the filtration fraction tended to increase. Rates
of reabsorption of sodium and potassium in renal tubules were also significantly diminished. The diuresis
induced by debrisoquine was completely blocked by treatment with phentolamine and reserpine, and also
markedly inhibited by acute renal denervation. Debrisoquine, when injected directly into a renal artery,
produced antidiuretic effect and a reduction in urinary excretion of sodium and potassium, along with di-
minished renal plasma flow and increased filtration fraction. The above observations indicate that debrisoqu-
ine, when given intravenously, induces diuresis in the dog as a result of both diminished tubular reabsorp-
tion of electrolytes and of renal hemodynamic changes, which seem to be related to its inhibitory action of
catecholamine-release from the sympathetic nerve endings.
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Chemical structure of debrisoquine sulfate
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1) FARA PYELHE  BiBEE petobarbital sodium$ 30mg/kg.i.v. & HEfTslE o Mo o
2} seimEASG T WiBEE A= HAR EESHL endotracheal tubued IHEA MER-E 753
ol o, BRIRAY RS AL EEEEIRS GBS Tl m, HEE MR BB BA
o] Foley’s catheter® 2ojA 3F3la, HERQ HBelw 1k GBS Mfll BREAN HA E
73 polyethylene®-& @3l ot

2) BiRe] Bk H  FinSkEis Bello-Reuss®7 2] Fpkol] #slglch Bl #Hek A &
Bpoll A o} zro] EdfgS whel UIBASta FRMERIRE ] polyethylene®' & HA ElEsted oz o
2 HEREEI # A QIR vl A flank incisiong fnste] z2A2HA BEKS SHE
HAA FEhike] MEMAESST ol 2ol mMits =5 Hibist alcoholo ###A171 10% phe-
nol #HKS KIEE A4 BHEIKRS 2055k #ES % t14 0.9% salineez H A g0
= mmagch o WERE BRIAL B suhed 1vele) HEE BERS mEEEe
bt RiEo] ®3] WAt B T X3tw HEEF A

3 —H FER R 0 BERRY S RS BBl BAKKRE HRA
AH EUBEBIRE =FA7 F. #Re R FH2l 23 gauge E44HE 7FE polyethylenee] &
hele] BEARS Z¢p)sle] Harvard infusion pump® 0.9% salineS 18m/l/hr9] EEERZ 1A S
of {Eg4tgte] wilA] HEE SR BRI #Ee] —ERES 0.5ml salinee] HRAA o)
FRE tAEHS ek FBLSEA o

4) Phentolamine 3! reserpine?] #¢HR75%: : phentolamine2 2mg/kgg AIA # 20~30%57i
of #FIKANE, reserpine 0.5mg/kgs AFA # 15FRNTC] TS E #ESIH

Clearance #H2| # M X HFWHE—WHL BHahs MFREA —Fol] FEste g P
TS BES FHol Zolo] Rl Phits = Rabd HEE =S Fel Hin EASH M
B —EsHA #iRE =5 593, 4§ clearanceffi®] #fffol] MEEIRC] Yol E cannulaZ @3}
of Rif, SvFE EW, miES SEste Ko @A H¥rel st ek

1MAE 2 RS creatinine-2 Phillips® 75, p-aminohippuric acid® Smith?459] Jpko] i#E
3t 2, Nat @ K+ flame photometry®, osmolality:= Advanced osmometer® o] £3}7]1}
cryoscopy 2 JlIE st o},

Phillips /5#:¥ o] @& creatinine e WA Mm-S 5% sodium tungstate @ N/3 H,S0,
WS g ohs IR, ®Wikste BRAEOS %, Ko 4 alkalitf: picratez FEstd wE
525hmofl A JERA 2™, Smith%®9] FHikol w2 PAHY 472 M-S cadmium sulfate 2
NaOH #%#o 2 BEAS % B9 37 HCl 2 NaNO,z diazo {b#% @S NaNO,Z amm-
onium sulfamatez #3332, N— (Naphthyl-(1) ethylenediammonium dichloride® %%t 35}
2% 540nmoll A JESIE T, o] Aol A Akt HREE duplicate series® Mif7olyd sz, fEuE
S FHENTh R

mEERE HE—mEES] WE-S —fe] KREIKES /K4 manometerE i@zl = LS
kymography Eo] fzishsl et
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(& 33— debrisoquine sulfate (Roche), p-aminohippuric acid (PAH) (Sigma), crea-
tinine anhydrous (Sigma), reserpine injection (ZH{{4%f), phentolamine mesylate (Ciba), &
o], reserpined BR/MEF fEEH 0.9% NaCl el A A @AsH o

R B & &

#IER Debrisoquine o] BMER — 1A 4#H) AEAKE —ET #HE(QOm//min) & {EA
sho} Rl —EetAl il Eel debrisoquined FRARPY BB KR, FUR(EACl vhebkie

Table 1-& o]9kzr-& Tk (EMo] 5§28l debrisoquine 0.3mg/kgs £HI REM FIE
BoJE ot

o] EEpolA 1075RIREo. = 210 BHRMAMkel #¥HE debrisoquinecl] k3t RES W] £t
ERem A (Co), WA Nat g Krol giftio] #Bhstdz, ol BEEBERE (Com)
oK (Chuao) 5 8IS ¥k ok el @ikn s (FE® MRs 3t

ol REe 1.60 2 1.7ml/min®] ¥MES) tshe] debrisoquine 0.3mg/kg i.v. ¥ # 3.6,
4.80 2 4.60mi/minc] A #imstg om, ol€Y HEREEAZES] REQ C,= 45.1 9 47.2ml/
mino] A 53.2,55.5 2 57.5ml/mine 2, RFhe) Nate] BribE-2 178. 2, 169. 5¢Eq/minef 4
315.0 % 390.0, 374, 0uEq/mine. 2, K& 30.6 ¥ 34 7x#Eq/mins A 54.4,55.7 3 53.4uEq/
minz Hhstg o, ool Kate]l B Natgl K*e] HBKE Ry, Ro)< &% 99.
7%l A 95,192, 83.7%elA 77.3% % o] @At

2o B (Cram)e FIohe #(bE @%T + A%, webA filtration fraction(FF)

Table T —Protocol of an experiment showing the effect of debrisoquine (0.3mg/kg,¢.v.) on the renal
function of a dog.

Female mongrel dog, 15.0kg, fasted overnight.

9:50 Anesthesia with pentobarbital sodium, 30mg/kg, i.v. and endotracheal intubation.

10 : 00 Infusion of 0.9% saline into the right cephalic vein with 10m//min. Both ureters catheter-
ized and a femoral artery cannulated for blood sampling.

12: 00 Prime injection of 750mg creatinine and 90mg PAH, the infusion switched to a solution
containing 3.0g creatinine, 410mg PHA and 9.0g NaCl in a liter with 5ml/min.

13: 00 Collection of urine was begun.

Time Vol Cer Cran FF Corm Crzo Ena Ryg Ex Ry
(min) (ml/min) (%) (m{/min (#Eq/min) (%) (%)
0—10 1.60 45.1 108.6 41.5 2.20 —0.60 178.4 97.3 30.6 84.9
1020 1.70 47.2 106.7 44.2 2.29 —0.59 169.5 97.7 34.7 83.7

debrisoquine 0.3mg/kg, i.v.
30—40 3.60 53.2 110.7 48.2 3.00 0.00 315.0 95.1 54.4 77.3
40—50 4.80 55.5 119.5 48.5 4.34 0.46 390.0 95.2 55.7 77.7
50— 60 4.60 57.5 116.4 49.6 4.22 0.38 374.0 95.5 54.4 79.4
60—70 4. 40 55.6 112.5 49.5 4.00 0. 40 343.0 95.7 54.1 78.4

Vol=urine flow rate ; Ccr, Cpam Cosm and Cpoo are clearances of creatinine, p-aminohippuric acid, osmolar sub-
stances and free water, respectively. Ey, and Ex ; amounts of sodium and potassium excreted in urine. Ry, and Rg
s fraction of filtered sodium and potassium reabsorbed in the tubule. FF=filtation fraction.
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Table 13 o8] && debrisoquineg T 5~7619) BRERE Hodtd, HAEES A
ol o7l A= EMETL FA EI RHEEE £ L HTHC) ES FHEAL Y
B0 FigfEe} st 2 2E WMo R FRdd HAFET A}t RES debrisoquine
0. 1mg/kgoll A& F# 0.82ml/min, 0.3mg/kgell 4+ 1.8ml/min, 1.0mg/kgel A= 2. 15m/min
o FEHEIE ®INE veblel, IR #ino w2} HES wAHI ov, BMmiiE (Cpan)
< o FAe HEE 2

KHEe]l T3 o] vebd 0.3mg/kg i.v. ol A HESIE Cpans MG ZE FHRESLO #r
o] RES et vlEo] E&EIA BMAHAASE #EY F ARz, old Kt BHRENA
9] Na* @ K+¢] HRKES FEHEY BAE el sio

1) Phentolamine®] ##& : debrisoquine®] FARA HEFr]l Vel FURIERCl B #et
BN 1A KETACNRA, LR EEl Kl o]l FolA HEZE #HhiEtsr] 134
RS a—S27588 JEETHIQ] phentolamine®™ & $¥EATE % debrisoquined] fERE HZESA
Tt

Phentolamine 2mg/kg. 7.v. $¥H 20~305#% F9 #HHEC] —Estd He EHEHHEA
2~3# #EIR#% debrisoquine®] BFHEEMAC] T3 & 0.3mg/kgS #EstY FhEES #1L
£ BEIA

Table I -The changes of renal function by intravenous administration of debrisoquine in the dog.

Dose Vol Cc, C}:AH FF Com Cyzo EN,, RN.: EK RK
(tried animals) (ml/min) (ml/min) (%) (ml/min) (%) (¢Eq/min (%)
0. Img/kg +0.82 +3.00 +1.20 ~+1.69 -+0.74 +0.90 +106.73 —1.27 +5.90 —2.10
(5) +0.14 =£0.49 +£1.04 £1.04 £0.67 +0.13 + 32.80 0.30 +0.92 12.48
<0.01 <o0.01 ns <0.001 <0.05 ns < 0.02 <0.01 <0.01 <0.01
0. 3mg/kg +1.87 -+4.03 —3.93 +4.92 +1.30 +0.49 +145.0 —1.6 +8.38 —1.93
(7 +0.37 +£1.88 £5.13 £1.50 £0.28 £0.29 + 51.76 0.62 +3.21 +0.73
<0.01 <0.05 ns <0.02 <0.01 <0.05 < 0.05 <0.05 <0.05 <0.05
1. 0mg/kg +2.15 +2.64 —11.5 +6.24 +0.62 +1.59 + 55.0 —1.41 3.84 —1.40
(5) +£0.17 £1.17 £7.15 =+2.13 =+0.67 =0.55 £+ 19.1 0.50 +0.95 +0.71
<0.01 <0.05 ns <0.05 ns <0.05 < 0.05 <0.05 <0.02 ns

Mean values and their S.E. of differences between control values and values after debrisoquine administration are
given, Other legends as shown in Table I.

Table W #2] phentolamineXd+ debrisoquine®] EH{EMo] #3 phetolamined] FES #Hiz
T 5019 WS HAstd MEEES Aot 97elA “B’: debrisoquined #8is}7] A9
$iiafEo]l 2 “A” debrisoquine®] FEHES] KIEME VER Aotk oA B £ gl%o)
phentolamine #¢l &= debrisoquine® R&& v] %3t GFRell A& BES w|Xx F3lgd)
o] & debrisoquine®] F/R{EAio] phentolaminee] {&3ste] 5223 #HHEHPY ST L A FE Ao},

2) Reserpine®] B2 : [l k¥ 7ro| debrisogines] FJE{EfH¢] phentolamineo] 3}e] #n4s)
o=z debrisoquine®] FIRfEAC] e} FH3 MMt ¢ <& 5+ gl o}
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A B vhelrh L {EHERS BARES] Sby] skl REERMS] A daE 5F  catecholamine
& ERAA TR EEFHS o7 reserpine®™ 0] @S Hii el oh

o] #EH-S reserpine- ﬁ% 7 158EfRe) 0.5mg. s.c. B FF#E #  debrisoguined {EHE
el ok, of=el  [iMEE pentobarbital sodium 20m/kg. 4. 0. B HEfTEIS oE,  0EEY] ulet
SBIES et

o] % debrisoquine®] {EMe] 33 &< 0.3mg/kgel ¥t Aut fEiraied v},

Table 9] reserpine’H9] #5H = reserpine F/E-& WL 66l & fFABHEMT Aele), o
Fol A EEule}l 7o) debrisoquined] {Effo] reserpinec] {3l 5E&F]  IMEEAN & ERY

Table [f—Effects of pharmacological agents on the renal action of debrisoquine (0. 3mg/kg, 7. v.) in dogs.

Agents Vol Cer Cran Com Chzo En. Ex
(tried animals) (ml/min) (ml/min) («Eq/min)
Phentolamine B 3.50 42.1 101.3 2.80 0.50 303. 4 25.3
(5) +0. 28 +3.31 +7.97 +0.34 +0. 20 +60.12 4 4.41
A 3.38 41.7 99.2 2.76 0-63 300.1 26.4
+0.45 +3.74 +6.98 +0.45 +0.37 +70.10  +4.07
Reserpine B 2.75 58.2 163.3 3.68 —0.93 535.8 40.63
©) +£0.35  +5.12  20.51 £0.30 £0.14  $67.36  +3.52
A 2.75 58.8 158. 3 3.44 —0.79 513.1 44.73
+0. 40 +5.55 =+15.73 +0.28 +0.09 +67.36 +4.71

Mean and standard error were given from 5 or 6 experiments, respectively. Significant changes were not observed
either by reserpine or by phentolamine. Reserpine was given 0.5mg/kg,s.c. 15 hours before experiment.

Phentolamine (2. 0mg/kg) was given intravenously. B and A represent before and after the administration of de-
brisoquine, respectively. Other legends as shown in Table I.

Table [¥- A representative experiment showing the effect of acute renal denervation on renal action

of debrisoquine in a dog.

Time Vol Cer Cran Exa Ex
(min) (ml/min) (¢Eq/min)
E C E C E C E C E C
0— 10 1.76 2.00 22.7 23.9 58.5 58.1 191.5 204.5 18.5 18.7
10— 20 1.84 2.00 24.6 24.3 57.5 57.1 199.0 201.4 19.7 17.9
Denervation of an experimental kindney
40— 50 2.00 2.04 24.1 24.5 60.1 61.6 268. 0 215.3 30.0 19.9
50— 60 2.10 2.04 24.0 24.9 59.5 61.7 289.9 218.5 29.3 20.5
debrisoquine, 0. 3mg/kg, i.v.
60— 70 2.05 2.34 24.3 25.6 60.5 60.7 285. 4 341. 2 30.7 32.8
70— 80 2.14 2. 40 24.9 26.6 60.5 61.8 317.2 337.5 26.9 31.9
debrisoquine, 0.3mg/kg, i.v.
80— 90 2.12 2.60 24.7 260 61.5 92,3 328.3 337.5 29 8 33.2
90—100 2.20 2.90 24 9 26.1 61.0 62.2 371.9 361.0 28 4 24.3

Denervation was performed in left kidney. E=experimental (denervated) kidney.
C==control (contralateral) kidney. Other legends are the same as shown in Table I.

Vol. 25, No.1, 1981



)
d T &

20 U
BOF 3&1,&;»112;51 4 1— ]9;1;} ﬁzao B] _3}04 GFR t‘:L REP
o b e Nat SRt &ol Qo7 7= gmfEe] st 4
co b T MelE LS BET 5 g
100 - 3) R0 W : debrisoquined] (R
B C— BS US mEd Bz 9% a% g
g L [ i S, B 8 B 1% debrisoquine 0. 3mg/kg i.v.
. | 7 st THSS BEA e EEE
SRR SR SN S M T (R HERHAG . Table N o2
PR SESI R T EIE ke MEE WEY sHe Kb
LA B B fgamel & I 2ol E el
- ] A 105 HES e Bk £ae
o SR B s HREER)S RES @
e 8] s en, o9 i Nat @ K+
N e N e i o) PRI FRTel st Mrmshg et
. HEEY Cort Cpandl = #L7l 919 on
e T T HIRES] Bpgol & 40 WEe uxx @
{1, min) 00 g__,r__j"“ﬁ_A—«—f___ 9k},
g | o] WAl Al #HLSL X &9 debrisoquine 0.
AU PO B S S Smg/kg i.v. o] A9 WBL EEE AL
(mlmin) 3 h"FﬁAwﬁﬂ_ fb7h Aot BIRB A= 15~20% FRE]
i BE BmBige] vebgts S04 #5HE de-
ol Jp— ot brisoquined] A& HEES <1l EEEmM
(i /min) 2[ “L*-—‘—“-—L_ %ﬁﬁfﬂA g Bin (B9 30~40%)E v
! T T e TR OTEIS) BRI BHS HRE

Fig. 1- Effect of debrlsoqume infused into a renal o 2] <k71o] Nat Bt £-9 ﬁ%‘bﬁﬁ%’go 1}ek
artery on the various parameters of renal W woln], (i e 2 gl sy

function in the dog. Solid lines represent -
the infused kidney, broken lines the con- J5te]  BHBELS Ce.o Einet K Nat 2

tralateral. Debrisoquine was infused as K+o] HEHE IS Vel Tt o] 2 Bl
izd};ztﬁi ;bove. Other legends as shown WERel (ko] higE B o .
fllell {fated debrisoquine®] FE{EAI0] %R
Bol Ipstel Wikshl BiLANS WAL F A9t

—{ TEKA Debrisoghineo| FW{EA —debisoquineS #FIRIFELNG FUFMYo = e
o, ol 2 LIS AMI A catecholamined] WS MHslozA o2 A= Aoz M
Rt 3Lk, 22 v} debrisoquine] guanethidines] 419} 7202 tyramine MABIEAI S 52 bHR S <
7b vk, whebd] HEIRA debrisoiquined i Hr#astel oW WEbE (RS BRA S

A o] (ES RS AmE Rt olstel ARBe Mt
Fig. 1.2 —f B&Ake] debrisoquined yEAZ: {UFyel & floleh, olelA B A
debrisoqune - 0. 01mg/kg/min, 0. 03mg/kg/min®] = %4 2040 EANGLS @ H< 10
A ol el At RS BLE BET £ ddot A 105MAE mAR A
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JRES] WABRE BESGo HRfiol A s /%] s BES F At vhebA &1
e Wastel Bk BEES 2 debrlsoqume 0.1,0.3 2 1.0mg/kgg —{l BHIRA #
gete] Bgkeh, ojwl= LIRS 0.9% NaCl ¥ 0.5mlo] HMAA EASA gx —FHe
2 nghste] BEs o

Table Vi —fi] BEIPEPAYo] debrisoquined 1:4M8l Sf1o] HEiEHEE i&aste #atiEnslt
Aolth,

g7l A “E"E gHEelxm ‘Cl: HIMES JYeplx gvh wHEY HBREe =E
A it B 9AT BAe #ing ez, Nat g K9 JRip ghiiie SRS
BAE) s e ek, o]l 97k (RS debrisoquine?] BSHEo] #at 1Al AelA SISk
Zro| ERIRAC frEREReh BEIARAC] XN (EMe) o B o fEMle) ¥Rt g
et Aoz BEeE

Table. V-The changes of various parameters of renal function by debrisoquine injected into a renal

artery of the dog.

Dose Vol Ce. Cran Ene
(mg/ke) (ml/min) (¢Eq/min)
E C E C E C E C E C
* ok
0.1 —0.23 +0.05 +0,.28 +4 32 —3.80 +0. 25 —21.78 +66,73 —2.0 45175
+0.27 +0.06 +1.21 +£215 +2.32 +1.64 +14 51 +27 67 +1.39 =£1.71
* - * xk
0.3 —0.38 +0.54 +1.10 +5.90 —6.05 +0.05 —28.55 +90.0 3,15 -+8.03
+0.18 +0.22 +1.68 =+1 11 +4, 07 =+1,23 25, 42 3811 +2.28 +1.99
* Kk * E 32
1.0 —0.46 +0.55 +0,13 +7.97 —15.7 —5, 50 —63.73 +75.1 —6.78 -+7.98

+0.25 £0.23 *+1.54 £278 +9.46 +2.76 +32,97 £32.00 +2.78 *2.54

Mean and standard error are obtained from & experiments. Mean values and standard errors of differences between
before and after the administration of debrisoquine are given.

E denotes experimental kidney and C the contralateral. Significance of difference from the control values in each.
kidney is shown as * P<0.05, ** P<0.02, *** P>0.01. Other legends as shown in Table [.

£ =

Debrisoquine- 28 &mHE Aol A & Rl fkote] FMRERIEHS doy|mz mimEel fifs]
= #ipolth~® o} debrisoquine$- pentobarbital sodiumo. 2 FiFEste K FRE oz
Mol EIRAe] Bt S JRiES] B EmBge] ‘/}E}Lkot‘% ojul o] BHERES FRERELIE
2 (Cepel Bmet Rep sodium B potassium®] PrltE-S FWhnsl g ovt, B (pan)e
B RS 2o webd RS (FF f%ﬂﬂ’s]'ﬁ’i‘:]'. vholr}, BHRE A Nat & K+
o] m¥E Ry, 2 R)&E AEED BOE e ok

o] 9} 72 debrisoquine?] #WHEAS] FUREH-S phentolamineo] 1} reserpine®] Fijpiie] {k3}
o 5E&8 SN T AT BEtkE kst = FIRfERCl EESA ME=E Kot

—ll BE AR HEIFAEHE e H BABAAM HHRIEM vebton], ol it
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g Cpap)d W9t FFO #mE e gich. vholrl R Nat 9 K9] hftRol B3
At

LL ko] Hsess 2 5ol debrisoquine® ol A EARA HELFF FIRMCZ A, ol X
B OREIRSERAE A O] M catecholamine®] WHEIIHIC] 43 BHURE AL BRHES HEN
W —& My ERN Bt e Aos eE ok

PR o2 {EfeE o] fFMgMe Mk HBMY Bl &t il BRRENA
BAE FRACIE] (R ERES PrkEine] whE sEBge 2 KT +Ut A

A ErEpoll A debrisoquinee] 43t} C,, (GFR)% FF(filtration fraction)®] HEM:< EBine
M fr Byl kel NP S3vh. GFR O #inel fk3te] Mol A @B EWE 2
K5re) ol wholA s BHIRArC] T &R AXA Aot olw] MEREANAY FRlE] #
2] ¢rm, —gEsteba ol R Nat g K9 dritE S @inshkAl == oldobel RE
winEge] vebuAl = Aeleh KR GFRY Minrt @A dvstns #iRE A EHEY

PR W= CERES b PR RS Hnet ol Bl FUR(EAC] vebd Aol

23w R A 8] debrisoquine®] FRIEA-S GFRO el BHREA AL BHRIES
BAo fifsld o2 919 F7h] s ffighloz BfE

o] e}zk2- {2 bethanidine® &) {EfH 7+ Hlsht GFRY RPFQ] ##{kglo] ERfEskm} i
RIFA-S dolvty 35 guanethidine® 9] (M=t AHRI Eholet £ B oA},

Debrisoquineol| #3t FF] #inw= BN Mp e it 9182 W3 RS &
FolH o= GFP9} RPF~} thio] #mets] GFRO] BHIES Hine] 5389 GFRY Hhglol
RPF7} /b sl B8, = RPF7F Avhalk s#fkgle] GFRTES] Hinsle BB%dA £ 4+ 9
T Bed Aggo A= vlA 2k 858l %ol ol o] = vas afferens9} vas efferens
o] BAfRel Aol A ZZREAR Tl ©]ste] vas afferens®] kol W, tHA s preglom-
erular resistance®] K/ ofl whel filtration pressure®] #{kol = HRo] & Aoz EBHo]
RAeHO vk, BHRIREN A ERe] ikl KB o2 filtration pressurert GFRY 3§
K HEE dAY Afks ol A= A2 obth webi] debrisoquine®] GFRE] et BHURE
A Y FRMHIH - B BT T e BEE ohdrles 4gHh olsl, debrisog-
uine?] FHUFENS FHELE Cosm¥ Crao®t BfRl A fatsled 2el SEfielz Bp=)
o 1k3}e] Henle’s loopoll Al FEBMiifl= Cosme] #inst Chop D TChaod WAE Vel z,
Bl A EM S 558 Cosme] et Cuao®l WA 7F vhebvdn], Cosm¥t Cypo7} thzko] 8
mehE i Aol 7] s ol v,

o] 9} & fEM S0l ARMRS Mol k3 Ao HRmSE BEBEE UMK a—25
HEETAQ) phentolaminee] f3te] fEHC] 43 HEE=IATE A& 4 =z, volrb ki
BEgHEHR ol A 9] catecholamine®] MGl KW= Aoz BESE A debrisoquine?)
FRIEM ] reserpinec] } denervationol {kate] 524:3] HH= A WH= 7] Aol ok,

Bl I MESSIRC, KRS HAMAEEELE BiAdstd B BRAS Y MEEE cholineste-
rase containing fiber® ﬁ%E"a}"]’ I BT 2 e oo B f3® Kfigre] RIS o)
W 2 Sfie EE MEE oA Hode Aoz g Ao, volrl RS a—&E
s BERQ norepinephrme FRIRAY BrERebd 2099l MEKHES HARSIEE Nat 3 K5
PR WAE b o= A2 B dife| oH® . wek RRMECEEN Eel ME #I
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Debrisoquineo] 742} A7) 5o vl A& 4 23

el Wi =7 Wl gl 5223 R 894 MREHRS Bt EEne pES
s Ave FEE UG, MREMEY B TR B%L norepinephrined BEFN ¥
Hats A e wRWE (a—%AEH) HE Kt mEst Al &1 N9 FMA norepi-
nephrineg- HAS = HEB , Bk w4 ¢ FFY #@mE vebllz volrl BHURS il
e EEOY EACA Kt EMRE obd EMEANA No HRKkE READ G #
H7F At s, AP GRPAA BEe ¥ AET (low frequency) o] BRE HEA
71 MREANA S Nl HRikE: RiEAD G Ax 434 ot =3 norepinephrine in
vitro BBl A S F7 v BE 2] EHY MY EEEfel A9 Nate s8N RS i
A7l AE |G Y02,

Debrisoquine?] FIR{EH2 o] 422 BRWAS ZTRWRKIEHE BEGREA ofFdxles A
2.2 HRElth o] phetolamineo] {k3te] = {EAo] HErd =4 FEEstH o

°] phenolamine® ZZR&MAR a—Z7Ho] st R HEMA WHEZ (FRE Eiy
2M2.0mg/kg i.v. = °] BAE EREIEH S Bel o,

oh2 reserpine &S] catecholamine¥ st oyl THMKEES W AT EHBEANA
norepinephrine uptake®] %9} norepinephrinerelease {Ro] #&3}ed rPiE= ¥ 9] impulsed|
3 BEMAE {EM 3= norepinephrine$- {HEA] 7] o}~

= M BiRkEs A, PPAEY DPERE® o2 HmILEgdA ool EALMEIE
ol Aol Nat & Ko mmBlHlel (kate] B (saluresis) D FIEMEMol & A glot.
ol fEMS &&ny =T BN Mk N8R Bl Bkl ¢lo) EEEfoR WA caechol-
amine®| @GN {K3te] o] FoA & Fole ole BAY catecholaminef & HIEI HEZ
BUYIFAR?,

whot7t A gBol A BRI MRS BET # AT phenold MHREME RS
e R EES oebA SRR BE o EREE] MEEe Aot zlms AEH
oA HEAE BMRkEAES B4 Aoz BEedd. =3 o9 Vel R 2 EEH
o Hine BT BHE BkEel @2 catecholamine®] HEEblel k& HRel®, MRES
#HFolt phenolzie o2 ABA #fko] EEEA ) ohet: A% W= g,

FERM SR B2 reserpine®] {EAAH MR MS BriAT2 F¥ batecholamine
o RS K AR A8 S5 o, old BB, MY £B7F LARS Kol
o Foll, M BiMkeERZze] BEB, catecholamined] {EER.vhE HREES EEC K3t &
L] tone?| ol HKRE = Aoz AEEch et} debrisoquined] (RS Bffist
A £8E F dedol dvh, 2A L Cor 2 FFo EmE Lotk ¢]& norepinephrined- BE)
Akel HEASA S KR MEE HHyPer| e dheh. whebAd AEEo A debrisoquined #
ARPS BB S MmpEEe] ERIchi= Bhish ZEE{EA ] debrisoquines}t MU Ao 2 &3 7] guane-
thidine® o] tyramine ¥A{LIfEH] A-&-& FEEH o] debrisoquines $EMIFMS] —IFE catech-
olamine & @A 4 wlREMEE. v}, ololwtel Cc,ol H®hn MEE EFo)] w2 Frif “pressure di-
uresis” e}z B+ 9t 22U debrisoquinec] & mBE - H-> BN HBHEGHED
(BHIREE, 80~180mmHg)Mel 37| w Foll o] #HE-> AEHsIrha Bhi=c}y, =3 FRaRRe]
F2 MES hooz SfEle] Az 2 fEAle] MBSO A7) = BB, pre-
‘glorular vessel 778 MefEst 5 =2 Cpay W9} postglomerular vesselo] ©f &8 ukx] ¢k
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24 qd F &

$- FFS W49 &7 A5 ol & #EEishd = fEfo] REB=E B2 ARSI £
ol®l #5# Cco el FFO #\inst & Aol

ozl KEE A FF #inE preglomerular vessel, Efl, vas afferense] 4] sympathetic tone
o Bbrh oS EESEA EREE ez BREolzlch =3 debrisoquined] [EHE {EMC]
falo] vas afferense]l gt By o 2 o) A7 & EHS WrEME 48T F glov, debriso-
quine®] fEAd 233 #EoF QS8 olel, o8 B catecholamine {EEA] 7]+ reserpine
o]u} acute denervation®] H#-E& wx] ob-& Aol HFEd ol TRFESE TE BRAAY
debrisoquine®] tyramine ¥ALI/EFIE AF FEA & T+ v FEE do. 23 BE: BH
AEA B2 9 debrisoquined HASIA-&H o] Sifolct, ohA s, —fl FHEARA] debri-
soquines #HSIH Cpap WS FF #In9 fH[e] Yebvid o] Bi2-& norephrine &)
Bk AR Elstot,

Bk Aol debrisoquined #ELEH el vbE BFIRIERHS renin-angiotensin systemel] {&3}
o Nat?] Fr@s doglvlA nl &g Aolely 48 TS5 gl o} debrisoquined] fEfH o] fF
Al #3 FHE BT lenz BAY catecholamined] FEHRRtT BE Ho] ZEMHO
Atz AZE}, o) ELS debrisoquined) MAO 4N o] ot HEAE HEAA
83t 2 Fx e 2k

1 Eo

Debrisoquine pentobarbital sodiumo. & [Fifgstz REK FIREEL o N9 BRA HFH
st RES RBESH BinEge) velgtor o)wl o] BHMES MEREBIERE (Cool #inet
Reb Nat®l K+9] drftiio] #Bmel ot BiltigE (Cram) W49 @EHAS 2tk webA

BRgzE (FF)2 #Bmnsd ot

vhobrt BRI A Nat @ Ko HlkE (Ry.2 Re)& HEHEY @AE el ole

o] debrisoquine?] #FARAS FIR{FEH-> phentolamine®] 1} reserpine] WigiBHol| K3le] 724
3] HEEF Az AW BiiSkE kste] = FURIEAC] EEEsHA Msl= ok

—f BEIKA AW o858 EAFAAL HFRER vetted, oHd BHm
i (Cram)® B4t FF #ingE vepl ek, vhobrh, Nat g K9] BribEo] WAt oh.

Pk #gess R 2 5o} debrisoquines ZHoll A FRIkA HEERF FIRRISZ (S ol £
B ORETISHBAER Mol A catecholamine®] EREMIKIC] KT BAURE AN A EHE FHELINH
S} myEEERy #ibel #ERE Aoz EkiE

AL WHRAEEEN A EHA Hd, oele g ES #5440 2REA BidR
4, MERBE @8t BhdA FET BEE =34
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