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Suk Tai Ko and Sung Wun Kim: The Influence of Guanethidine
on the Renal Function of the Rabbit

Abstract—The influence of guanethidine on the renal function was
investigated in the rabbit. Guanethidine, 1~10mg/kg, i.v., produced
no marked change in the renal function, while second and successive
doses of guanethidine elicited a significant increase in urine flow and
electrolyte excretion as well as renal plasma flow and glomerular
filtration rate. It was suggested that the diuretic action was brought
about by improvement of hemodynamic state in the kidney; increased
filtration as a result of increased renal perfusion. Atropine alone did
not significantly influence the renal function but pretreatment of
animals with atropine, 4 mg/kg, i.v., completely abolished the diu-
retic action of guanethidine. It is suggested that guanethidine influ-
ences the renal function by activating parasympathetic nervous

system or some cholinergic mechanism in the kidney.

ARG AR oFel %) guanethidine’»® & gzl BAF|IR S steroids o] FrBIRE M4
Bto] oredzl o wY [FE ANAl $r#iel guanethidine & glomerular filtration rate(GFR)7} ¥
Aato] = stz Nat o] #§deo] dehgdelt. o] & ohzo] RNl Nate] HIRE
Rl BEe A7) W Foldn #dstd Wagner® o) HEAMR REEH A LHAH
KE HEAZE BB EREAC ate #&siAl Nat ghifte] #imadche Rk Blfide &
& Ruested ob. w3 McGiff® = guanethidine #} reserpine & & #5848 angiotensin 9] #%
WEfEAS WAy 9li=® olsl GFR % RPF(renal plasma flow)y} [fpEke] HIRSl o) an-
giotensin o] BLFIRIEAC] Wik e Nat FIR 2 #L¥ vt £r Williams %572 7)) & GFg sl
Bl A guanethidine o] PHEE MM IR kol B8l ol Nat Peiitis} Fi-g #in
Ak #ESel oleh ool ¥t > guanethidine o) AV R MKl R3S
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Na* 9] tubular rejection 2 18904 71 vz 8+ 52 [MPFYEMI® 2 guanethidine © 2 B & A
of] acetylcholine-c" I BhARS] EASHH catecholamine & fHfA 74 vasoconstriction & ¥ 2.

Zvkx WET vk vk 2o ol Eule ER#E Leishman 2% 5} Dollery %102 S iEE
I.%Z-Efiiff} guanethldme o] EuuFHrEel el T8 #mEgsly . Reénnov-Jessen!V.& Nat o
frigel = R Hhnel vt pEe] #inE st 9

=g Bjge] Aol whel guanethidine of {Efo] MiSstroh #MitkE leps1.

Bl k7 zro] guanethidine o Fo] #ak Mol WKl ==t 2 ﬁ*ﬁol =) S
A7) = Fofl guanecthidine o] ¥3 FfEMcl d&x dx &2 FRE FAHAIA 2 (EA
b BS feEre] st KEERel #FH Torolh

R 8 K5 &

TRl e 1.6—2.2kg o] BEFERST MHER fo] wimsdh. BEe] WM le/ke 2
urethane & B2 TIES 8o ﬂﬂ'oil Ee B rf'%ﬁ' of [Estel RS HE& Mk
o] KES YT 93 TEES EfEstd RS A%t st T2 — il HHiRel
polyethylene(P.E)4& ¢ 4#A, Harvard infusion pump 5’,1_/%1 AL f7sbedeh. e 3%
glucose, 0.3% NaCl, 0,25% inulin 2} p-aminohippuric acid(PAH) 40mg¥s2| {6
38ml/hr & AL e

RO hHEko gAE THEHE WE#E vwE E#fdA EFRS ok NUlE st
BERE-S BHAZT) WHMERIRE o No.50 o] P.EEE Yol JEERE IRE gkt

h =t

el e —f REME] FASHe] heparine-saline 2 2 A 9E P.EEo =YY
clearance #] wFgte] f33bgior] & iElk, %S DEEsTe] FAetrl IREESH &4 S
o gEFsh o,

FHIRAOl RS thfFste] 3~4igiEle] a@shwl IRl \hnste —Esl A = O]“H 2~3
[[e] 2054 9 BHRERE 495 EWE BRNE Basts o]o] 3~4HY fRIRE a5 oh.
Inulin 2] F&-& Schreiner o] FHpk!¥ol] #3}s] = PAH 3= Smith 515 9] JFipke] w}g},‘lﬁ}
Nat 3 Kt & flame photometer 24 Ji7Eslsicl. o 7]eo] e guanecthidine -2 Ciba jit
R

E R B R

Guanethidine 2 #efl—Guanethidine & #J[H & 1.3mg/kg & FHRA] #gustyl &= &
MiRsRE ] sEho] (/o] ko]l ¢t BE et lomg/kg, iv. F el delA e

L.
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AT K& s Byl olw o] Cn(GFR) S Coan(RPI) X {1il9] ffHif)-S #igxslg oo
Natib Kre] pftie olof Lufizte] jidstsivh. olvk HREHQ Wid = ohde)h. il
Ml TR gloi A= WA urine-flow o HInE viebyl o

Table 18 guanethidine 10mg/kg, i.v. 2 JiEPyeisE AP EEH ) of.

Table I-A representative experiment showing the effect of rabbit renal function to repeated doses
of guanethidine (10mg/kg).

Time Urine flow Cin Cran U,V U
_(min)  (m]/20min) (ml/min}  (ml/min)  (yEq/min) {#Eq/min)

0—20 2.70 4.22 12.40 2.43 8.91

20—40 2.10 3.98 11.70 0.95 4.95
Guanethidine(10mg/kg), i.v.

40—60 2.60 4.30 11.00 . 1.43 3.30

60—80 2.00 3.75 12.90 0.45 5.40

80—100 1.99) 3.52 12.30 0.57 3.18

Guanethidine(10mg/kg), i.v
100—120 7.00 10.00 14. 30 22.40 13.80
120—140 3.90 8.10 12.80 5.85 11.60

140—160 2.70 4.25 14.20 0.47 8.05

Exp No 47 male albino rabbit 1.6kg, fasted overnight.

9; 00 Anesthesia with 1g/kg urethane, S.C. Preparation of the animal; tracheal tube inserted,
both ureter catheterized and femoral artery cannulated.

9; 30 Begining of infusion into a jugular vein of a solution containing 30z giucose, 3g NaCl, 2.5g
inulin and 400mg PAH per liter, with a speed of 38ml/hr.

12; 20 Collection of urine began.
Abbreviations; Ciy and Cpan are clearances of inulin and p-aminohippuric acid, Un.V and UkV are
amounts of sodium and potassium excreted in urine.

B fOimliEel f&3te] JEEe 2. 1ml/20min o 4] 1.9ml/20min 2 T #idels] olw o C
= 3.98ml/min o 4] 3.52ml/min 2 #A3t S8kt Ceax iz 11.70 o] 4 12.30ml/min & g
#o] ¢l 3z Nat s} Kto] HifimEe 0.95, 4.95 gEgq/mino] 4 0.57, 3.18 gEq/min 2 J§d
9 AE Rslovt At e R Easle Aol okvdvh. BIMEel A& KEe] 2,10 o
A1 7.00ml/20min 2 3.3f%, Cwe 3.98¢}4 10.00ml/min 2 2.5%, Ceant 11.70 o] 4]
14.30ml/min 2 1.3 f%, Nat3} Ko Pt 44 0.95, 495¢Eq/min o 4] 22 {4} 2.8
%2 S MinE 2olvh Zuvb ol ob 2 b - zmillete] FEL 60 4rfkel = KT
o) Bt BRAbelz BB PRMEEC) AYBREiE 1Y S % ¢ gk

o] 9} o] KR VHhEMEREC] 71X+ guanethidine 2] E;é%" HE R o] A= ol ¢l A
PURlRAy 0. fERSE @le) ek ol=lel ofal ERE KWlA eI guanethidine
o it kel e e Rl el 1 oLl e @liike] guancthidine of #f¥ o]
CaEEr MR SRR B Sl R b ol RMPKRARCl A el BT, BT
ol Al IRl MR Tl vhebe o] oSS afeba] AEEERCl Al o) )l ael A T
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ARl LI fle A 2WE MBKETRE FRIERC] Bk Aoz #ins)e iH
‘oz Mol —EMREE WIS o FMESE Rt oluf o] e #LE B

Table II-Influence of guanethidine(10mg/kg) given intravenously on the renal function of the

rabbit.
' Urine flow Cin Cpan S UnYV UxV
- i (ml/20min)  (ml/min) (ml/min)  (pEq/min) (#Eq/min)
Control 2.52 5.92 10.96 1.83 11.15
+0.54 -+0.68 =+0.97 +0.72 +5.36
I period 6.11 7.97 14.32 11.35 18.81
after G +1.30 +0.57 +0.87 +4.53 +5.48
I period 4.80 7.51 13.65 6.25 17.33
after G +-0.48 +0.50 +0.82 +2.55 -+5.90
Il period 3.60 7.60 13.07 4.34 9.92
after G +1.15 +1.40 =+0.87 +1.89 =+0. 93

Mean values qnd their S. E from 11 1dent1ca1 experlments are given. Control values before the ad
ministration of G(guanethidine); I period after G represents the values from the 20-min period
immediately following G administration; Il period denotes the second 20-min period following the
G administration; III period indicates the third 20-min period following the G administration. Ab-
breviations as in table I.

a9
HTE ) A IS BHLE o0 B A ohislz T [ el gema
Table Il lomg/kg, iv.& HITMEoR & 11618 WS fastd 2 BN B

FRatg oh.  guanethidine T [H B 20 48] 25 Hibo] Ws] ety HEE 2.4

Table III-Protocol of an experiment showing the effect of intravenous administration of
guanethidine on renal functlon of the rabblt

Time Utine flow B | ¥ v TTUTURV o
(min) (ml/20min) (ml/min) (ml/mm) (p,Ep/mm) (¢#Eq/min)
0—20 1.70 4.75 7.20 0.28 3.70
20—40 1.80 6.05 8.30 0.27 2.93
40 Guanethidine 1 mg/kg i.v.
40—60 1.90 6.30 8.85 0.26 2.28
60—80 1.80 5.25 6.92 0.21 1.60
80 Guanethidine 3 mg/kg i.v.
80—100 2.90 7.80 9.70 0.36 4.78
100—120 2.60 6.60 8.35 0.31 3.45

120—140 2.70 7.22 9.90 0.29 4.35

Exp. No. 64. male albino rabbit 1.6kg, fasted overnight.

9;30. Anesthesia with 1g/kg urethane, s.c. Preparation of the animal; tracheal tube inserted,
both ureter catheterized, and femoral artery cannulated.

10;10. Beginning of infusion into a jugular vein of a solution containing 30g glucose, 3g NaCl,
2.5g inulin and 400mg PAH per liter, with a speed 38ml/hr,

12;10. Guanethidine 10mg/kg i.v.

14;50. Collection of urine began.

Abbreviations as in table I.
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= Cpag = 10.96ml/min o 4] 329%, Ciyv = 5.92ml/min o] 35%9] s 24z Nat o}
K+ o #Hpihio &4 6.50%9)k 1.5 ff8me stgleh. =e v oh 20 AL period) o) £RIR
Bl s BES vl Eehe] BE [l $E ke piEEE ¥ ¢ 9z 2 Hs 20
SR period) 3= o] BLrl v & FEiRste] Ao MEE S EEsHy

Table III & guanethidine 10mg/kg, i.v.2 [fifEe] —EabA #iEia REgel A EIELE
o3l BESELE viERN A o} @ el Img/kg o} 3mg/kg & HIHBEL 2 3o T
REHD EREI) o

Guanethidine 1mg/kg ol Qo4& 1HHEMaEel 8L 2ol & & glglet 3mg/kg oA
= urine flow 2= 1.8 o] A 2.9ml/20min © & 60%<] HifnE woln] Cmw, Cean & &F 19 40%
S} 30%9] MiAE vhebyl s oo Hfisted Natsp Kre gtz Mkl et

Table 1V 3= guanethidine 10mg/kg, iv.% #o[ERoz 39S o kel gt
atropine o] ©] X = [HfER o atropine RfipEfET: guancthidine o fE/HE Fid Aol

Table V- Inﬂuence of some druos on the xeml funcuon of the rabblt

Number

Drugs NV UkV

of Urme flow PAH
(mg/kg) _ animals (ml/ZOmm) (ml/mm) (ml/mm) (yE( /mm) (¢Eq/min)
guanethldme 11 before 2.5240.54 5.92-4-0.68 10.9610. 97 1 83+0.72 11.15i5.36
(10mg) after 6.11=1.30 7.97-+0.57 14.3240.87 11.35+4.53 18.811+5.48
p<0.01 p<0.01 p<0.01 p<0.05 p<0.05
atropine 7 before 3.14+0.74 5.71+0.89 11.96£1.51 1.7740.64  4.4040.95
(4dmg) after 2.77+0.54 5.94+0.98 12.3941.78 1.00+0.40 4.3940.96
ns ns ns ns ns
guanethidine 9 before 2.8440.26 7.53F0.57 14.06+1.27 1.9440.99 9.23:+2.75
after after 3.3310.40 7.1540.38 12.9240.75 0.940.42 9.3512.31
atropine ns ns ns ns ns

Mean values from c]earance periods before(“before") and after(“after”) the admmlstratmn of
drugs and their standard errors are given. Atropine was given intravenously 40 to 60 minutes
before guanethidine administration in experiments of guanethidine after atropine. ns; non significant.
Abbreviations as in table I.

o] 7)o A 3= “before” = FEYIRSAFIRFAL ) P “after” & ZEYBIGRS] VI 521 Bbol .

Guanethidine 10mg/kg, i.v.5 2o 2 shel P MBS alstd e o RE
s Nat @ K* o Bt 11408 26lel A Cwv ¢ Cean v L1 Bl L HIE BRI 10 el
A HRE

Yy B3 £20] EE JRES 3.6ml/20min, Civ, Cean & #4 2.04, 3.36ml/min =
ol m UgV(Nat @4, UxV(K* SRl e 44 11.35, 6.66, pFfa/min 2 KA By L.
= oA WIS 2ot @ Emewl = KRS e U Hnde BT T A
A ek

o] s} 7o) guanethidine o THMES] ¥ A = el —kiyo® Wil Hinel ER%
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o2 Wik WMmE PR NEEEES) 24 acetylcholine o) B8-S i ste] w2
ZA P4 atropine o RKEEM vl A= HES sty

Atropine 2| fgfl—Atropine dmg/kg & RIRAR #rBiste] RETIMERES MBS BE
steleh. 7)ol Al A atropine B2 acetylcholine o FIZRGMHRBLIE-& sl Mk
shed FE4E #olvh oldl Ciy, Cran ¥ &3 #{krF §2 " urine flow v} Nat gl K+
o) HftEe MAse St BBk dv A Xs ek (Table IV),

Atropine §iEE % 2| guanethidine 2| B¥—guanethidine #E B 30~604 Lifgel oF
of A #EASH wle} zro] atropine 4mg/kg & FHRAC] BELste] 204L E RGBS 3 B
Wik SIS fRIKER guancthidine $FT[RIE-G HWEihe] ViEES] ol PHSte] #REkst
G eh o3 7]ol A wine flow o} K+ it e] £58h2- dojrhx efgrom Ciy, Cean 9 Nat 3
AHEre- o388 pidelis Shebglent fise HEkd 212 o flrh(Table 1V),

% %

AWrgeel #5Re guanethidine Y E) A= PR FIEH] ¢lA VT HRIRAY L
fERstE & shglovt HEdel A& Fef o %M‘. v FoEE A e IERER B
gk FIRPERTCl vhebdS S 4 Shalvh

ol @l o FEE POl Bshel Az B (Cram) oF FAEEERIGRZS(Cr) 9 0 1) Pl
JIERQ] kel Il o EEE vl olv| g BE) atropine giifEiiE It izl
#mzcek ol o

Guanethidine & FHIREELSL SIS ) [ifie] TR e w4 = MEKS 8L Bhel
whel MRS RS dEbd 2 A e ek B RG FAL S50 EERENIC] glol A=
m\Ee] By 2 fERstedl [Kate]l Kol dlolAd e el d st velvz ki Ao
2 @dsd et Y, o Uro}ﬂ- s ol sl guancthidine FEEe] 9l A& gk
BEfE THRIRIMBRREE S B9l om o=l o] o)A —REe] M FiHahg Bl %oyl
#2els) o v =3 guanethidine ¢ ﬁﬂ}ﬂ}i’r
vhER b whEkA] AREERR A B ol §
urE VRIR ISR Q] jizbel] fs)ed 'f“é[?qﬂi
fRAiel e 17 A Eoleha BRlE e Yl AE —i@ikel B R el
o2 ARl A B M Wine mBEE e MMl U Ao E Agsel
WAl aislel 9e RIRCREISRSL @S MBS 932 oF 4 alth. Atropine JERE6:
off guanethidine o] fEHle] #ses]l & o] B vi-% sIwkaAlslm 9l

RS A ol 9} o] Pl MAKE Qo 4 9x HPE-L acelylcholine o] 9} o

J\l

rnr-

o F=MELE E FIEE F—-3 RS
#%9] guanethidine = —if#kal MiBE TR et &
e 8L ol A2 MRS Zald iRl

k)
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v BBl Aol A ST o] Wikl Zof 22 fFAS A HW 2 mrh A 2B
Hedk FRES R pi A BB el 2R HiRel 9l leolmz 0¥ # PRl MEER el A
Hedf=l acetylcholine o) fEfiol v A el 2ol o (YEAYolH = vholrl RKel MMEER
of guanecthidine § 2mg/0.2ml 7= $&BasL9 & o [FHERE] ofFw L oA ¥
T BCREBER) S Zste ¥ oA REE B BIECRERETT = BUREY RE-E s
i cholinergic fiber & j@ate] PHiMifiol H#-E v1al TIEEME-S FR3] st

pE:] acetylcholine o)1} cholinergic drags & [H#% WBhIRe] (EASHE AREthgfEF s 2ol
RPI, GEFR ¢ Jeine) Nat Pgiftis wl ko] Baingke] <he] =] glopn.ay,

Tbioll ool 7b= dRMRAE Y R o] SRS RRMER ] TR el el drE o
ol 2 ([FIHEME S o] 4 ‘LEJ%iL‘%”’. vk KR PHie] cholinergic innervation o]
Do elel Ame] fstel el 7o MEFHEEMEY M A MR A ohd ekl
oz v B McKenna 452708 M#MEM) ik 0 8 acetylcholine containing fiber & 3K,
dted o] #iMkE adrenergic fiber ¥ v} = #3= A 01} adrenergic fiber 9} w43k 3Lo] 4S5

0] OO 2]
A& gl

2

whebal ABRIES] HiRAs guancthidine o) KBTI ¥8 1A cholinergic fiber v}
<l acetylcholine - @3] PHIUEE WinAA S o & Ak

RS A A FIRIERS 9o 4 9+ EHL 24 = AEMS] cholinergics & i
@ RS el Fiel adrenergic freceptor o) BHfiFol {kabe] WHIMAEHERC] TIRESRSY =
4 guanethidine of jEyQl MEBERIEM fKele] o] Fo] Agm glvk. v Pk}
T2 Bhlie] = ok Zolv} atropine off {Kale] . FIREC] BHE dAE b Aor B
Fl= e v S-o] guanethidine o [EHHYQ) MEPGRIFAE-S roserpine &2 BiEH T BYS B
5%}‘ = ol® fFRl #ek @isoh ol o,

REs WAzl = ERE ABA MR A #ixete B2 Bt #inel =& GFR
o] st GFR o] @ifbgle] MipiEel 4 Nat Hboiifl= K& 558E & 5 9. GFR
Zb dgimEtAl S PR Rk = ik B iRt il 3k A (oad) k. sjnstAl =
Aelvh. #ekA]l renal tubuleof A o] Nato] Fguglliio] = x| &z —wEstrl ==
PRl JREST & Bnd = odeh. e vk ARGl Shef Aol Nat BBzl wh=A

PHFEIIEAY LS PrRstx] & ekevh. 2o 2 a AR #Stel w2 tubule o A Nat
FRBGmHE 7Y ok =k i ea9e)l 8k B Cean 8 Civ 9 Jii0el whel JRE 3 Nat HiitE
o] MihnE Aow HEldch. o9l e BEE so] el A el FRIEM, Bl guanethidine o]
tubule of A [EEHY O 2 ZCREFHAEMETS e Nat of rcjection jpel RIKE o} = Bhs }
R e B x vk o9} e Bhe guancthidine o] {EF, 4538] MUBKmEN A #%
bl whet b AR MR SlelAE RS M-S Mols 9l ebEsl HEM



38 7 - 4 ¢ Guanethidineo] 50 PHUES =1 W# Vol 17, No. 1

gl ot

Guanethedine ¢ #gffo] parasympathomimetics &} 2 o]v] Page® s} FHiigy oz =
3 RS MBS Rl A FRERR e gLk, Dose fjoll A #1#g < sympathetic blo-
cking dose = 15mg/kg i.v. s} A o] 1960 48 Maxwell 4539 o] {k3le] = v} 3)\1‘/}, ol
A el S S ko) Al & sympathetic blocking dose of] 2] Harjebe] 29} 2 R
% gro] $ko} ABHFcel A= sympathetic blockade o] €2 feih g 3mg/kg, Lv. oA E A
RIEFS 2o Williams $5700] HEG fobe ME miEkel 9= erb B

H Tl ol A guancthidine o FHkel ¥ MRS MR H52R WIEHE(~10mg/kg, i.v.)
o] glol A= FEMEERE] BENS ¥ F et HIMEA A FHLIE B AREBERA)
oh&-¥ [RET WIFHEPHM ] HEME A sk ek

olwl o] FURIEA-S M IiRngel W% B FHlFES: shekmgRsRe] Bind 2ET AL
#EBI= ot

Atropine(4mg/kg) ) [HMER AL obFEl S v A X Fobyl ok guanethidine of ¥
Hreel "X & WHRE &S] ekl o

LB §5E= guanethidine o] 1o FIZZRHE == cholinergic mechanism & S8l
Biufs A7 e Aoz dEnd o
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