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Influence of Bethanidine on the Renal Function of the Dog

Abstract—Bethanidine, which is known as a sympathetic blocking
agent, was injected into the vein of a dog in an attempt to investigate
the influence on renal function. Bethanidine resulted in an increased
urine flow and glomerular filtration rate, and it produced an increase
of urinary sodium and potassium excretion and a decrease of reabsorp-
tion rate of sodium and potassium in renal tubules, whereas renal
plasma flow showed no significant changes. After pretreatment of
phentolamine, a specific alpha adrenergic blocking agent, bethanidine
did not significantly increase glomerular filtration rate and diuresis,
significantly increased urinary sodium and potassium excretion although
the magnitudes were reduced when compared with that of bethanidine
alone. In conclusion, bethanidine-induced diuresis appears to be the
result of an inhibited tubular reabsorption cf electrolytes within the
kidney through its sympathetic blockade of renal nerves and of an
increased glomerular filtration rate, which was caused by the constri-
ction of vas efferense in the glomeruli.

RS ERTAE oW E bethanidine {LEEEY Hihel A Wulol o} ZRAiHAS HEEhs 2
&@Wﬁ?— Bt {Fo] guanethidines} -fAME = geir glowl? B3] gmelAd mEEe] oigt
norepinephrine} tyramined] FERES FH{L{EHc] guanethidines} HU3 S 714w 9
o1} 2 potency7F 5EJIEel Byl vk i,

Z2ivt bethanidine?] 7H&] Bhgoll #& 4 &L HE/ HED GERIAE G Ak gloh
ahebaAd Bl omEl wEge] i Ehe] e et E B2 e ojw o Fo) gL e
2 B e B BESE ofF T"r*}ﬁi 7N & o] &2t bethanidine®] Bhgol =g =&t
I e st o] EBE AFsielch

138



e A 71%o] ©lX & Bethanidines] o & 139

R B 5 &%
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Agzo] AT JIxE vk S A E MR B EEd kol EES F Rl TEE
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wd s BabE Al AT dike] A 7}'51'04 dz FE7b —EA FAS=E 39
4T clearance Hffe] BEIFR Yol % cannuled E38bo #ifn, FHibAA magEe £ -
8] clearance B #Tel AF-2d8tgl k.

Table 1—Protocol of an experiment showing the effect of bethanidine on the renal
function of the dog

Male dog, 16kg, fasted overnight.
9:20, Anesthesia with pentobarbital, 30mg/kg, i.v. Trachea intubated.
9:30, Intravenous infusion into a proleg’s vein of 0.9¢ saline with a speed 10ml/min. Both ureters
catheterized and a femoral artery cannulated.
11:20, Prime injection of 800mg creatinine and 96mg PAH, the infusion switched to 0.99% saline
containing 3. 2g creatinine and 430mg PAH in a liter with a speed of 5ml/min.

12:00, Collection of urine began.

Time Urine flow Cer Cran Uny V Ry. UkV Rk
(min) (ml/min) (ml/min) (#Eq/min) (9%) (¢Eq/min) %)
0--10 2.00 63.7 132.5 324.0 96. 2 53.2 81.3
10--20 2.20 68.3 137.5 356.0 96. 3 60. 8 80.2
Bethanidine, 0.1 mg/kg, i.v.
20--30 2.70 70.3 138.5 419.0 93. 8 3.5 76.8
30--40 3.50 71.5 145.0 480. 0 95. 6 76.9 78.2
40--50 3.25 72.0 138.0 504. 0 95.0 78. 4 75. 8
Bethanidine, 0.3mg/kg, i.v.
50--60 4. 80 74.2 125.5 753.0 93.6 92.5 75. 6
60--70 5.45 74.5 156. 0 1430. 0 89.7 116.5 65.3
70--80 6. 00 74.2 161.0 G18.0 91.2 110.0 67.0
80--90 6.50 78.0 14R8.5 922.0 91.5 89.0 74.4
Bethanidine, 1.(mg/kg, i.v.
900-100 6. 00 71.7 131.0 621.0 93.8 75. 6 85.9
100-110 7.80 74.5 148.0 1085.0 89.6 98.5 70.6
110-120 6. 85 76.7 143.0 845.0 92.1 80. 2 76.8

Abbreviations: Cray and Cer are clearances of PAH and creatinine. U,V and UkV are amounts of
sodium and potassium excrted in urine. Ry, and Rk are percentages of reabsorbed amounts of sodium
and potassium which were filtered in the glomeruli (from expt. 121).
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B 2 o] creatinine-2 Phillips/5#:%, PAH (p-aminohippuric acid)i= Smith %92 B
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Bethanidine2| fEM—bethanidine 0.03mg/kg% i.va #EG S e Fck2 G o] AR
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o} Na* HIrZs-e R 96.3%14 89.6% 2 ztasigich
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Na*t 2 K*] wjAd 2fo] tizle] fFEMQ FT7HE vrehll = Nat g Kol FHRMZRC] o] 9] kit
ol Hefiste] zhastadel, olwl o] Bmiik (RPF)-& HEME dlovt o388 249 A&
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Table [ —Effect of bethanidine, 0.1mg/kg. i.v. on renal function of the dog

Urine ﬂOW Cer CPAH UNaV RNa UkV Rk
(ml/min) (ml/min) (#Eq/min) %) (#Eq/min) %)
Control 2.75 58.4 165.5 504.0 93.9 62.3 80.0
Bethanidine 4.08 58.6 134.0 676.0 91.7 74.6 71.0
Control 2.10 64.5 135.0 340.0 96.3 57.5 80.3
Bethanidine 3.15 75.3 141.5 492.0 95.3 77.7 77.0
Control 2.05 52.6 145.0 299. 5 96.0 50.8 75.9
Bethanidine 2.55 56.9 151.0 378.5 95.3 59.6 73.8
Control 4.75 44.5 109.0 356. 0 93.8 29. 2 85.4
Bet anidine 4.90 46.5 103.5 374.5 93.5 31.7 83.4
Control . 1.55 49.1 107.5 259.0 96.0 31.5 85.8
Bethanidine 2.03 55.4 111.3 370.5 94.8 42.2 83.1
Control 0.54 38.6 73.6 175.1 98.5 42.5 75.5
Bethanidine 1.21 47.0 85.8 267.0 97.3 83.5 60.5
Difference 0.70 5.3 —1.4 103.8 —1.1 15.9 —5.6
S.E. +0.17 +1.62 +6.45 +22.6 +0. 26 +5.53 +2.17
P. <0.01 <0.05 ns <0.01 <0.01 <0.05 <0.05

Control values represent the average of two 10-min collection periods immediately prior to bethanidine

and bethanidine values the average of two or three 10-min collection perieds during maximal response
to the bethanidine. Other abbreviations as shown in Table I.
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Table M —Effect of bethanidine, 0.3mg/kg. i.v. on renal function of the dog
Urine flow Cer Cpan UnaV. Ryxa UkV Rk
(ml/min) (ml/min) (#Eq/min) (%) (#Eq/min) (%)
Control 3.80 74.3 182.0 864.5 91.7 34.1 89.7
Bethanidine 5.73 71.0 183.3 1123.0 88.7 46. 3 85.5
Control 2.75 58. 4 165.5 504.0 93.9 62.3 80.0
Bethanidine 7.25 77.3 164.0 1140.0 89.4 98.8 72.0
Control 0.54 38.6 73.6 175.1 98.5 42.5 75.5
Bethanidine 1.90 50. 4 92.8 277.5 97.4 88.1 61.2
Control 3.53 7.5 122.5 374.5 95.2 44.1 82.9
Bethanidine 5.18 63. 4 146.0 888.5 89.6 110.5 61.2
Control 1.55 49.1 107.5 259.0 96.0 31.5 85.7
Bethanidine 2.08 60. 2 116.3 386.0 95.0 50.1 81.8
Control 2.10 64.5 135.0 340.0 96. 3 57.5 80.3
Bethanidine 6.25 76.1 159.8 920.0 91.4 99.5 70.7
Control 2.05 52.6 145.0 299.5 96. 0 50.8 75.9
Bethanidine 5.88 61.5 171.4 761.0 91.2 20. 3 63.3
Control 4.75 44.5 109.0 356. 5 93.8 29. 2 85.4
Bethanidine 4.75 46.5 95.8 436.0 92.8 34.7 83.4
Difference 2.24 8.4 11.1 344.9 —3.2 32.0 —9.6
S.E. +0.61 +2.4 +5.17 +80. 80 +0.69 +7.70 +2.3
P. <0.02 <0.02 ns <0.01 <0.01 <0.01 <0.01
Abbreviations as shown in Table II.
Table If —Effect of bethanidine, 1.0mg/kg, i.v. on renal function of the dog
Urine flow Cer Crau Un.V RNa UkV Rk
(ml/min) (ml/min) (#Eq/min) (%) (#Eq/min) (%)
Control 3.53 57.5 122.5 374.5 95.2 44.1 82.9
Bethanidine 4.55 60. 4 140.5 940. 0 90.9 98.0 64.0
Control 1.55 49.1 107.5 259.0 96.0 31.5 85.8
Bethanidine 2.55 62.6 129.0 405. 0 95.0 48.8 82.5
Control 4.75 44.5 109.0 356.5 93.8 29. 2 85.4
Bethanidine 5. 00 51.5 M.0 510.0 92.3 39.6 82.9
Control 2.05 52.6 145.0 199.5 96.0 50. 8 75.9
Bethanidine 4. 50 52.7 127.5 476.0 92.2 69.3 67.1
Control 2.10 64.5 135.8 340.0 96.3 57.5 80.3
Bethanidine 7.33 75.6 145.5 965. 0 90.8 88.4 73.7
Control 2.75 58.4 165.5 504. 0 93.9 62.3 80.0
Bethanidine 9.43 81.0 179.0 1302.5 88.2 107.0 70.0
Control _ 3.80 74.3 182.0 864.5 91.7 34.1 89.7
Bethanidine 6.43 72.8 178.1 947.5 90.7 44.1 86.5
Difference 2.61 8.0 3.8 378.3 —3.26 26.5 —7.6
S.E. +0. 80 +3.21 +6. 00 +106. 00 +0.78 +6. 50 +2.18
P. <0.02 <0.05 ns <0. 02 <0.02 <0.01 <0.01

Abbreviations as shown in Table 11,
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Table ¢+ Table K= bethanidine 0.3mg/kgo} 1.0mg/kgS et #E 861 (0.3mg/kg)
& 76 Omg/kc)—-— ‘J‘—Ut( wrabgkA o) ok,

A7l olA AAA Q] ML 0. 1mg/keg i.v Bel dAFH F KEE v FE3H GFR 3 R
Na* 2 K*o] s ’| 27} sl o] 2 @A 0.1mg/kg i.v Byl ®]3te] H& @AY
o, & 2 ZUFEe O.lmgikg iv olAQ REHINZESC] 0.7ml/min Q¥ st 0.3mg/kg
iLvol A= 2.24ml/ming ok 39 Fx ¢ 2 GFR & 5.3mi/min oA} 8.4ml/min o]z Na* Pl
2. 105.8¢Eq/min ¢ie] ¥ 3le] 344.9pEq/min B ¢ 3¥] A x Frhelga KT PhftiEe 15.6
¢Eq/minoll A 32.0uEq/min2 A {EHEEAYSS FAE  Aek, =g Nat 3 K7 BRME
= 0.1mg/kgoll A ZHh —1.1%9F —5.6%14 0.3mg/kgol A& —3.2%< —9.6% =24 = 7
289 ARty -2 s oot Bk (RPF)E 0. 1mg/kgel A& HABi%e] 0.3mg
jkgol A F7bE e gt i vk At At sigich dAlEed RPFe o= 4
F-o) A1} bethanidine®] Hrell A glo] HEMQ S ebiA & dch

bethanidine 1. 0mg/keZ %o} 3} %S Z3E Table Wol A9 ZE ##{LEEAE-S 0. Img/kert
0.3mg/kg -9+ oF LAt L Wiz 0.3mg/kgol ¥t E3HS AT

Table V3= bethanidlned] 2-&o] 714 Fa18kA e 0.3mg/kg i.vE £33 Table Mol
Vel A0E BolE BREHGGEY 3 RIEMIMS MHMGE 223 st

REF GFRE 428 42 gle 1Jr (p=0.05-r=0.6664) F3RE U or] RES KT

!

Na* Zpt e 44 gk gk Aol

Table V—Relationships between changes of various parameters of renal function by bethanidine

X Y b* a* r P
Vel : GFR 2.07 3.7 0.52 ns
Vol : RPF 3.38 3.53 0.34 ns
Vol : Na, excr 117.41 81.86 0.88 <0.01
Vol K, excr 5.56 19.58 0. 44 ns
GFR : RPF 0.57 6.33 0.26 ns
GFR : Na, exer 14. 66 222.32 0.44 ns
GFR K, excr 1. 62 18. 46 0.51 ns
RPF : Na, excr 6.13 276. 88 0.39 ns
RPF K, excr 0. 11 33.21 0.07 ns
Na, excr : K, excer 0.05 15.61 0. 50 ns

* From the regression equation Y=bX-a; r=correlation cofficient, ns=not significant.

Fig.1& Table Vol viehd BES Repgpiiste] 24, F Y=117.41X+8L.86 (p<0.
Uk @’6& Zolch

Phentolamine2] ﬁffﬁ — FRREO]  a-receptorol Al EEER{ER-S “hElv] & phentolamine ©]
bethanidine®] BR{EA] oi® g vl 7S HESY] AE £T BB 2 phentalamine
A7 B el 99 3¢ 1A EohEe ARG

Fig. 2% phentolamine 2mg/kg i.v 2 QAT W5 S TG, drlold Rike o
719 Z+aE Bol} HHEIE AFE o er GFR Y RPF 9 Rrb Na® 2 K9] Hiftige]
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Fig. 1—Relationship between changes of urine flow
and those of sodium excretion in urine.

Data from Table III.

e S Ha HAE
v RS o-EET R R F5-3
epinephrme 1. 0ulkg i.v ol Al Ful &t

hrel &

vy

o @S,

epmephrme reversal

St

LQ‘

(m1l/min) {rd/mn) (Ea/min)
Vol. Cor ;.
s} I | cp Coal 150 ! UuaV TV
7F ot 350k &
E} 1/‘
5k 100 | 250
ﬂ[, g
% g
3 6ot 2‘ 150 }
1 V]
/4
1 ‘ /’ 20} ¢ 50} ; pate
J ; e 7
¢ o 0 %

Fig. 2—The irfluence of phentolamine

(2mg/kg,
i.v.) on the renal functien of the dog.

Open columns represent the control values,
shaded columns the values after phentola-

mine administration. Mean and S. E. were
shown. Other abbreviations as shown
table II.
ol] &gtk ol=l el phentolamine 2mg/kg
=7HE Eelety] flated fil T el BESh
B Rpele] e a-El

Bethamdme°| #eBoll n|X[= phentolamine2| & —phentolamine 2mg/kg i.vz: FFELIT-

Table. Y —Influence of phentolamine pretreatment cn the renal effect of bethanidire in the dog

Time Urine flow Cer ~ Cran UV Rua UkV Rk
(min) (ml/min) (ml/min) (#Eq/min) (%) (#Eq/min) (%)
0--10 2.15 60.0 142.0 267.0 96.6 51.2 78.7
10—20 2.10 59.8 148.0 225.0 96.9 53.7 76.4
Phentolamine, 2mg/kg, i.v.
20--30 2.45 61.0 150.0 314.0 96.0 52.5 78.5
30--40 2.15 61.0 162.0 296.0 96.3 48.6 80.1
40--50 2.90 64.3 161.0 309.0 96.0 51.8 79.9
Bethanidine, 0.1mg/kg, ii.v.
50--60 2.60 61.8 152.0 393.0 95.1 68.0 72.5
60--70 2.30 65.2 153.0 361.0 95. 8 7.5 78.0
70--80 2. 10 60.0 140.0 340.0 95.7 51.5 78.5
Bethanidine, 0.3mg/kg, i.v.
80--90 2.10 61.2 138.0 359.0 95.5 49. 2 79.9
90-100 2.15 61.8 143.0 338.0 95.8 45.0 81.8
Bethanidine, 1.0mg/kg, iv.
100-110 2.55 63.3 138.0 400.0 95.1 51.8 79.5
110-120 2.25 57.2 140.0 359.0 95.2 44.6 80.5
120-130 2.20 60.5 148.0 412.0 94.8 68.0 71.9

Abbreviations as shown in Table I
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10~208%F o= Ax RES filife] dAsE em HREMN 2~3ie] KTl bethan
idined Fojste] B e HA3LE FAsGE

Table = 7}o] Bk 7] S0l v]x] 3= o &3 phentolamineF2] bethanidined] #-8&& 33t
shte] AE ol et

Phentolamine 29 bethanidine-2 o] - ol Ay} RS v Edted GFRO| o}F < 3&& n]X]
A Bl o} fRds Nat 2@ K+ Hiji5r-e bethanidine ©% Fo Ao udted 2 Frlgo] %
fL=7] st et oA Fohskd bethanidine-"/] Fogko] Zrlo] wet A E] w4 gk
Z7hst g et

Table V= bethanidined] FijR{Efol 3t phentolamine®] < &8 H2& 542 AL F
& A A7 Aol

Table VI—Summary of influence of phentolamine pretreatment on renal effect of bethanidine in the dog.

Group Urine flow Cer C UV Ria UkV Rk

PAH N
(ml/min) (ml/min) («Eq/min) (%) (+Eq/min) (%)
Phentolamine  —0.21 0.45 3.43 —38.33 —0.50 11.63 —2.63
(2mg/kg) +0.24 +1.32 +4.71 +47.68 +0.74 +6. 85 +2.53
ns ns ns ns ns ns ns
Bethanidine 2.60 0.58 5.00 66. 38 —1.28 4.95 —0.93
(0. 1mg/kg) +1.95 +1.56 +3.41 +16.71 +0.41 +1.27 +0. 31
ns ns ns <0.05 <0.05 <0.05 <0.05
Bethanidine 0.26 -0.23 4.28 81.08 —1.73 1.08 —1.03
(0. 3mg/kg)  +1.24 +1.19 +4.41 +22.84 0. 60 +2.04 +1.05
ns ns ns <0.05 <0.05 ns ns
Bethanidine 0.71 —1.25 6.25 106. 83 —2.25 2.98 —1.50
(1.0mg/kg)  +0.47 +3.46 +6.96 —+28. 48 +0.75 +0. 65 +0. 48
ns ns ns <0.05 <0.05 <0.02 <}0. 05

Mean values with S.E. are given. Phentolamine group were pretreated with intravenous phentolamine
about 20-min to 60-min prior to bethanidine administration. Above results were obtained from each 5
dogs. Abbreviations as shown in Table I

o 7] o} 4] phentolamine {HX =X o] =g w g7 0] 7. bethanidine {fi+= phentola-
mine fHE W2X =2 sl 2 W3LE Wepd Ao EEol vt GFRE v Fo RPF7} ph-
entolamine $-9] bethanidineo] ¢]3}e] o} A &L U] 2] A {—‘}9;{1:}_ v JRrfp Nato]ur K+
o] PiftFr-S bthanidine®] o} Aol Ayt 2l 9Al Frrakl el &8 Na* o]vh Kro] Pl

#9199 2% depleh, Z bethanined] RS FAE F7 @4 GFRe Fh Age
phentolaminee] 2]&}e] “Z%]E] gl o1} Nata} Kro] wiadeke 2 F7l8o] e A Sd5 oA

3 FEMQ FUME veba gl

£ =
AR EEETAIE 2% bethanidine®?  (0.1~1.0mg/kg i.v)& el Fo 39 &= JRfko]
AA A Frtstglch, o= Rere] Nat @ Ko} wiAl ks fBRE2 WB% (GFR)o] Srhshg o
W Bmitk (RPF)E w37k glolch, soi&imiee] HEEimIQ]l phentolamine (2mg/kgi.v) B,
bethanidine o] S]% Na*sh K*sl Rephilie] 57h&e Zorsisich, 2o 2ol v o
HEMSQ 71 842 el oy BIEF GFRE Aol f9gly Azt dsieh
J. Pharm. Soc. Korea



Ao} AF 715 vlA = Bethanidines) of g 145

bethanidineo] £}3ted Al mEEo] 5= %51 phentolamineo] 9Jdte] = A& sy
o CRER).

FRIEAS Yebls B AREY #$Ee 24 272 448571 Qo 9A BRRe
mRIIEE s#bel 2ste] dojrte 799479 3 BHIREN AL Na* o]t} Ko A &4 o
Aol Stz A0tk 22} o] BigEel A9 bethanidine-d FRIEFIMEMS 7125 glslog
/\}J?r. 51‘”"}

e TARE BRY MRS 23 GFRY Frlol M= E A9 BHRE

1/‘14 AR o] A8t ste{ & Na® o]t KV e o] ARffclA oatsvz BmE
Bel H= = Nat 4 K*9] fro] Fo18v), debd Ad oz Rrhoz wladHE Nat 9 Krek
o] BolAA Hzlo]a oldl whet Rigo] FrbelA AT, e 2o AS, F B EAA
o] RN miklel & FUR(EACleld duld oz RPF*= & GFR °] % 7t g2 e
A g&A el thAl w&b bethanidined] FIREAC] BHRE A A Nat 3 Kro Higilr 1)
ol gt o1 gzl o] ebel GFRE] 71 & Aol glojopsla o = GFRY %—7}03] 2gtslojebd Na*
olvk K*o| JReh Bl F7heht ol &0 HlMkEe] Zhage JehuvbA gkgrlelt), zeiy
o] A@olls= GFRY FAEH: S7Hs EF Nato|v K*o BRI A HRkzEs 22 )A
st whebA FIEA HEE Ttz e on Arbs o)A,

B miiet GFR 2 Vas afferense$} Vas efferens?] tone2] W 3lo] o]3ted A= &=
o2 dHAJUHY, F Vas afferense®] tone o] 7haste] o]zle] Fg=wl Fmpiel A i

Zro] Frbeted wil & ojzle] #idshwl Hmiet GFR M%7t thzte] ZrxstAldel, §xl Vas
efferense®] -2 postglomerular resistance®] 742 Qlete] BmiEe Z71el £A 6] iz
Zrasl vEbdel, %8 Vas efferense?] tone2] <7} postglomerular resistance Z7}7F Vrebde}
uheba] B ol 3h48ka filtration pressurert ErbElA|E o] jEifizie] ZrlElch zZelna
bethanidinee] ©J&F GFR9] %7}z Vas efferense?] tone?] Zrbe] 7|1 AL S oF &= 9lc),

Elvbobrh EHRES] hERIel AERAE Hwl GFR ¢ vol (urine flow), =& GFRS}
UnaV UReP Na* il eh) el o= 95 Hide A7 glor 94 vol. 3+ Uy,V [l
ok Aol A" S 4 Adeh webd RE S7F9 EEEe Natol BRG] wa
Na® gt sie] Sobell 3-8 S2abe] GFRe) Hifkel Frlol s voldhel Astae] eiejglAl 4

#HE[#] of gk vole] GFR7} %@C% el X5 o o] =4 38-g 2lu] &},

2214 bethanidine2] Bgol THat Ago] RS 58 2894 2¥x 9kom bethani-
dine?] A =E917M8 A3 9)ole] ZFRRS] a-EEi#ol phentolamine' g %%, bethan-
idine®] #h-8-& AE Az, RiLg v Fete] GFRY %7} d 42 vhehhx] egtor e Nat
R OK*e] fhlkiiate] ARtk TUHE A4S vebieh, 28 u Frbgo] bethanidine ©E £ A
o wldte] HASA FalE gt lfﬂ}EE _E5 % phentolaminee] 2J&te] & alA] o HYok o
Zoid bethanidine?] o] w282 K HEo]l Aoz YA HirddE geAcsn
Arg vk, divkstsl BRI &l Z@W/‘ﬁé | = AE LEE] glo}d v Ryg
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a-adrenergic stimulation& B#IRE 53 WAMAHKA N A pertubular capillary Staring force
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1

P B3 EEEENA Nat FRKE 2R A7che Zeleh?, o] renal denervation & 24
=l A, Z A} R Gat) @A B E Ak REel A4 Z7kget, o
w GFR Y RPFE Wisbr/} Q= sEfrifel A Nat BRIE dAsHA A st Na* BrES F
A7l magre] mmse] girk. o)s} w]&dlA My BRAS TRWEe s1%E Aderd
renal denervation 32w 9} EA & Aol el

S oh7re RN ARRIES] o @3} bethanidineo] ZZRiRe] AtAlzhz MY, phentola-
minede A S EFYw BHRENAY Nat 3 Ko} HRigAe] AAd @& Natsh k¥
HIbES] Zhe e Al o@A o=z siA=Y GFRY F7bek o] GFRY S7HE
o] phentolamines] 93t AAH b AL @£dkx7k ok bethanidined M Al
Eoas ] @AA A4YTh o mEE EF-S guanethidine?? o] Ao} o] ZIREHAIS
oA catheclolamine®] 2o oA oz AA= = o MmEE 15l phentolamineo] 9fste] &
AaA AAHe o] A% cathecholamines] Wi 754 & BA s glek, wepA GFRS 5
Jb= @EE LRol wEA, &9 pressure diuresisth A7 § ot ofwols RPFS $7F
s} ZulE iz zlo] dubdoelch, I M EAACE BES AT FWE hel st Bk il
FEo] 80-180mmHg WSl A Mt el AABA D% ek cathecholamine®] i
Hes ol 3t TSRS TR o MEES toneo] A%dte] &g mEEel fivbe Aele
preglomerolar vessel A %o 24 BmifEe zhash dEe] AR HBZC] A ol
ey o] 4@ Ak ol FAS vehiA H Aotk weEhA o A2 bethanidines] GFR
ZA0= A 2= 927 2rh ¥ Thx bethanidine®] T FA 7t 9lE THE A8,
Z bethanidine®) A4 Ao 9% Atz HFF FE= @k z o1& o GFRS 7Pt
phentolamineo] 2]3ted JAFHG 7] = Folt}, 2 ehd Vas afferense®+ Vas efferense]
Rl 2y o2 28 ey wiagks gtk oAl #Eh Vas afferensec] X
o 2 TRo] 93k &3t Vas efferensels 2 uieie] A8&& vehd £ Jlthe
t}. o] Vas efferensec] @8 ZeR&ifge] #-fo] M Wabd axigte] st = WHEK
e el x otk 2y o8 g Age FEE FA0F QW E 24 5E dlx
S PHgEste] ok & Mt AFEEoh
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ARG JEETEIZ oFel 7 bethanidine (0.1~1.0mg/kg) S A9 IR Fodahd RE B
mel Tiie] ARRESERZE (GFR)S #in 2 e Nat 2 K*9] Huf ®mg Jehglos] B
Rasel 9] Nat 2 Ko Hligze W4 BHes debych, zv Fhifsk(RPF) FEM:
q @k 9gich

phentolamine?] #ifEEE GFRY] o] JAH A}, 2ok Fep Nat 3 Ko phftie
bethanidine B Sl Ao wlste] A& oA Hgloh WREA vistdE FEMY S5 v
A FES BB AL olixw Zvte] Aol dt.

Lk Azh2 Hol bethanidine A9 kAol $o & FIRIEAS viebdi ol o] FIRIEA
& BmAY WRIMRERTS 3 g A 244 HRMk MHS; Vas efferense] ol
°]3k GFRY] Z7bo] 7Rz Atgdel,
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