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Abstract—This study was performed for investigation of influence on renal function of idazoxan, o,-adren-
ergic antagonist, using the dog. Idazoxan, when given into vein, produced the decrease of urine volume(vol)
accompanied with the reduction of free water clearance(Cy,(), amounts of sodium excreted in urine(Ey,), with
the increase of potassium excreted in urine(Ey), and so ratios of potassium against sodium(K*/Na®) were ele-
vated, at this time, greatened reabsorption rate of sodium and diministered that of potassium in renal tubules
were appeared. Idazoxan administered into a renal artery elicited the augmentation of vol, glomerular fltration
rate(GFR), renal plasma flow(RPF) and no change of filtration fraction(FF) in only ipsilateral kidney, whereas
B> Ex and K¥/Na™ were increased and Cyp, was decreased in both control and experimental kidney. Idazoxan
given into carotid artery showed partial increased vol, remarkable expanded RPF and unchanged GFR, and so
filtration fraction(FF) was markedly reduced. Above results suggest that anti- diuretic action of idazoxan given
into vein is mediated by reduction of Cyyp and Ey,, diuretic action only in the ipsilateral kidney by idazoxan
given into a renal artery is caused by hemodynamic improvement through ex- pansion of vas afferens in glom-

eruli,
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Table I. Effect of idazoxan (0.3 mg/kg) given into vein on renal function in dog

Time Vol GFR RPF Cosm Cmo Exa Rya Ex Ry K*/Na*
(min) | (ml/min) (ml/mim) (ml/min) (WEq/min) (%) (LEq/min) (%) (%)
200 321 43.8 84.0 3.55 -0.35 215.0 96.4 42.6 79.4 202
#0.17 +3.18 +7.70 +0.28 +0.28 *+15.94 0.75 3.17 3.11 1.08
Idazoxan(0.3 mg/kg), i.v.
0-10 2.27° 40.4 86.8 2.67° -0.41 158.1° 97.2% 39.8 78.7 25.5%
) +0.15 +2.33 +5.26 +0.11 +0.02 +6.85 +0.55 +2.42 +3.21 +0.88
10-20 2.10° 433 81.0 2.84 -0.74° 179.8° 97.0* 52.1% 74.3° 31.4%
+0.10 +3.13 +4.33 +0.22 +0.02 =10.61 +0.51 +3.15 +2.29 +2.38
20-30 2.07° 44.9 824 2.82 -0.75° 186.2° 97.0% 55.2% 74.7° 33.7%
=0.17 +2.98 +6.08 +0.27 +0.25 +12.30 =0.52 +2.82 +1.53 +1.83

Mean+S.E. from 6 experiments. Abbreviations: Vol: Urine flow rate. GFR: Glomerular filtration rates calculated by creatinine
clearance. RPF: Renal plasma flow calculated by p-aminohippuric acid clearance. Cosm and Cy,q: Clearances of osmolar substance
and free water, resp. By, and Eyx: Amounts of sodium and potassium excreted in urine, respectively. Ry, and Ry.: Reabsorption rates of
sodium and potassium in renal tubules, respectively. Asterisks(*) indicate the significant increases and open circles(O) significant
decrease as compared with corresponding control values(P<(.05). The agent was given at 0 min time.
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Table II. Effect of idazoxan (1.0 mg/kg) given into vein on renal function in dog

Time Vol GFR RPF COSI'D CHZO EN:\ RNE\ EK RK ].<.+/ N a+
(min) | (ml/min) (ml/min) (ml/min) (MEg/min) (%) (REq/min) (%) (%)
200 3.21 43.8 84.0 3.55 -0.35 215.0 96.4 42.6 79.4 20.2
+0.17 +3.18 +7.70 +0.28 +0.03 +15.94 +0.75 +3.17 +3.11 +1.08
Idazoxan(1.0 mg/kg), i.v.

0-10 2.00° 39.0 85.7 2.69° -0.69° 173.8° 96.9 47.3 75.2 28.3%
) +0.13 +2.31 14.57 +0.20 +0.02 115.26 30.29 12.48 12.19 12.18
1020 1.920 40.8 854 2.62° -0.71° 169.4° 97.0° 46.7 77.0 27.8%
- +0.18 12.08 14.72 +0.08 +0.02 1+5.63 +0.45 13.40 12.28 32.01
20-30 1.83° 444 86.6 2.67° -0.84° 170.0° 97.0% 52.1% 75.6° 31.2%
+0.11 +3.26 +6.00 +0.06 +0.02 +6.55 +0.63 +3.90 +2.79 12.46

30-40 1.83¢ 434 83.7 2.76° -0.92° 180.7° 96.8 58.2% 73.3° 30.8*
) 20.12 +2.72 +5.98 +0.02 +0.02 +3.15 +0.53 +3.94 +1.12 +2.24

MecantS.E. from 6 cxperiments. Abbreviations are the same as in Table L.

arity= osmometer® A5}t AH A= Hu]et &
TR FAIBG o] AR YEAZ FEe] W
< Student's paired t-test(Snedecor and Cochran, 1980)=
A2 slgivt.
Aedat
LY F0ist Idazoxan®| MEELE
A=A “%3’)“‘7‘ A dA k& FU o xFo
ARG FEENS o F i RS w5g S F
idazoxang A% o]l Fodsled vehd= 213750 WEE
idazoxan o] AEHET) el viebd Aele) viw 3 =il
Table 2 idazoxan 0.3 mgkeS 712 &A= el Foi5t
A 6 dF FH3Te] BA AF Zlelvt. Table BIA et
vhake} 2ho] mEk(vol)e] -frelAdel FhAe} wEe] A Al
A& (Cyo), =% Nt WIHRHE )R] st AA) el A2
Na" AEFTER ) 27V vielsted, veolrh % K2 =)
AEEEH S7T A a9 K AFFER el 248t
At ole) W} K/Nae] HlE f2jAdel F7) Vel
Table TR= idazoxand 1.0 mg/ke®2 5% Folgh AE
612 Fgtsled BA Aelg Aol of7|eMe AA71E
W 3Le] kT Table Ie|A vrepbsiutel wighs] 'TI'/‘]'al't'_‘]'
oigt o 75 Ele] Zker) TRl Volo] g, &
# 3.21+0.17(mean* S. E)ml/minellA idazoxan Fof 5
B Aol o A7) 742 Z7F 2.00+0.13, 1.92+0.18,
183+0 112 1.83£0.12 m/min® 7+hslgon o] zh4
& EAA FdE epiglE dE AA7)ee] wE
TL_— Table oM 7o) Cuoo?t By B RS 7329} By, Ry,
2 K/Na2| 7P @AsH Jeiseh o] A« 3

E(GFRy# A EFRPF)y A8 W3} ¢lgla A5
AAE(C oy FA AT sl ot BAA 4L §
9ie}l. Table I3} IIE B|oE 9 idazoxan®] £sfo] Z7}
ol wiel ek Cmo 2 B8 AT F7eled dose
dependence”} o]Fo]A-E FAs 4 gloivt.

ol

SHE MSHLHo| F0{8t Idazoxan2| MEELE
) e T"qﬁ]‘ idazoxan- &o]m2g-o] viefylct
o] o] yAfgo] AlAelr]e] 2GR EQA] FHE S 7
A7k AEsE] 48l idazoxand TEF 4EY W
o] Foidled vehts A7) WHE idazoxand 7o
a7 o alAle] 7gstel vl #aslelet )
Table IR idazoxan 0.03 mg/kgs & A4 el
FoAg A 612 FL Aolnh. A7|elA AAslente)
Zo] jdazoxan 0.03 mg/kgel] &3l AA7)5¢] H3}
T R
412F 0 el 0.1 mg/kg

Table IVE idazoxang T& =
2 5 Fo3 A¥ES T Hlonh °E17] e ida-
zoxang T & Al &) o] wzbgo] viehtes T2
& 4= QUgivt. old) Adale] AR7E MIE 29 GFR
of RPF°] F7ke} vlEe] Byt By ¥ K'/Na'® 77}

vehgort AHFPAAE(Cuo)d Fae o188 veRieh
ldazoxang F<i31] ¢he a2l E fold-2e g9
ot w3 F7e] A B ®t Bt 7RIS ok
2} K/Na'9] $7lk% vepgel. =3 ¢y 7} st

Aol £0{8t Idazoxane| MEEES
Idazoxang AWl FedA] sho]xpahdo] A Fof
Aol Aub R o]kxzhge] vlelydct, o]=st AAAHE-2)



Renal Action of Idazoxan, o,-Adrenergic Blocker in Dog

Table I11. Effect of idazoxan (0.03 mg/kg) given into a renal artery on renal function in dog

135

Times(min) after administration of idazoxan
Parameters Control
0~10 10~20 20~30
. L 1.97+0.12 1.74+0.09 1.88+0.11 1.85£0.14
Vol (ml/min)
R 1.77+0.13 1.70£0.10 1.70+0.14 1.58%0.11
L 33.0+1.98 339827 34.2+2.27 28.8£1.50
GFR (ml/min)
R 27.5+1.40 28.0£1.95 29.542.09 29.7+2.25
. L 48.812.66 52.0£3.56 51.1+4.67 48.513.16
RPF (ml/min)
R 44.0£2.61 42942 28 43.4%3.17 43.5+3.27
. L 2.53+0.13 2.29+0.15 2.47+0.19 2.45+0.14
C o (ml/min)
R 2.50+0.19 2.43+0.19 2.4620.18 2.29+0.14
L -0.56+0.04 -0.5540.05 -0.59%0.05 -0.6020.06
CIIzO (l’nlh‘n]‘]])
R -0.7310.07 -0.73£0.06 -0.7620.05 -0.71x0.05
L 202.1£13.72 181.0+£11.35 202.9+14.82 188.3113.58
Ey, (Eq/min)
R 203.0+15.19 193.5£13.49 197.2+Q15.19 182.3+10.76
Ry (%) L 95.9£0.30 96.4+0.20 95.9+0.27 95.520.26
Na R 95.120.68 95.4+0.63 95,50.40 95.8+0.48
] L 31.6£2.22 35,742.56 39.942.37 33.9+2.86
Ex (Eq/min)
R 30.1£1.63 37.1+2.16 40.242.11 37.942.55
Re (%) L 80.6+2.15 79.2+3.41 76.244.12 74.243.73
A R 78.51.86 74.5%3.12 73.3%2.96 74.9+4.07
L 16.3+0.98 19.0£0.95 21.311.34 19.7£1.02
K*/Na' (%)
R 16.2+1.00 19.9+1.34 21.0+1.27 20.9£1.41

MeantS.E. from 6 expenments. L: Left experimental kidney, R:

T ARE HESP| fl8le o] Age] AldEICH

Table V&= idazoxan 0.1 mgkgs 725 Yo Tt
A8 6% F3E Aeleh olwl vold idazoxan Fof 2
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freldel F71 #els o W3t gk ol wet
o ZHE-& (FF)°] F813HA] 3Rt
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o] Feigk AH 6 oF TS BA H=E Ao}, o
716114 volo] idazoxan Fof F A WA 7)|A )8}
93 RPF9] 2719} Eo Eo ¥4 Z7)9 Fre) %
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I
WA A o,-gA 2] AR ¢ idazoxan

(Chaples 5, 1981)9] 41715l == F8e NE 4
P2 dled [ABIGE. Idazoxand 719 A9 o] F

Right control kidney. Abbreviations are the same as in Table L.
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WEQE F7131E ololl whet K/Na* v}k 718150
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A JAE(GFR)F A& FERPF)o] Z7psld ot o375
£(FF)yE W3kx] ek, 22t AR AlAE(C)x ¥
23 B2t By 2 K/Nat Bl U4F AAeA o 7o)
S8R Cppoe FEAIAAA ) zhe] sl
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7ket wlEe] RPFS Z7p7} viERET GFRE 2W3EE
W ATEL(FF)e] HAsA Zhaslglel. o]Ake] FoE B
of A FodA] viehe ol ka8 o484 At
S 53 gl T=2E(ADH)} aldosrerone F-AFEREl
oaln, ¢F AlFTHY FAA el o kAhgd
idazoxan®] 4179 AFEAIS] 42413k (vas afferens)®] &7
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Table IV. Effect of idazoxan (0.1 mg/kg) given into a renal artery on renal function in dog

Times(min) after administration of idazoxan
Parameters Control
0~10 10~20 20~30 30~40
L 1.80+0.18 1.77+0.17 2.10£0.16* 2.1510.22% 2.2510.19%
Vol (ml/min)
R 1.8310.11 1.8310.04 1.9740.06 1.984+0.09 2.0240.10
L 24.2+0.79 26.8+1.12 28.0+0.56* 28.0+1.50* 27.910.92*
GFR (ml/min)
R 24.5+0.51 26.8+0.95 27.310.64 27.710.81 27.010.93
L 40.742.12 46.9£4.22% 46.514.24* 46.31+3.27*% 46.212.60*
RPF (ml/min)
R 40.6+3.36 43.1£2.67 43.743.87 46.6+3.37 44.813.03
o L 59.545.05 57.144.85 60.0£5.10 60.514.84 60.014.92
FF
) R 60.0+4.86 62,0+5.08 62.5+5.18 59.0+4.89 60.0+4.80
L 2.30+0.14 2.4110.08 2.8110.06 2.94+0.13%* 3.18+0.10*
Cogm (l/mim)
R 2.50+0.32 2.6610.14 2.84+0.07 2.93+0.09 3.08+0.15*
L -0.50x0.06 -0.65+0.06 -0.711+0.06 -0.79+0.05° -0.9340.07°
Chizg (mVmin)
R -0.67+0.06 -0.83£0.07 -0.8420.03 -0.95+0.06° -1.07+0.06°
L 151.0£7.68 171.1+6.61 206.948.01* 208.1+13.24* 231.117.45%
Ey, (LEq/min)
R 166.6£11.20 194.7+4.02 211.3£2.93* 214.4£6.59* 218.7£5.51%
R (0 L 95.8+0.49 95.7+0.11 95.1+0.18 95.140.17 94.5+0.09°
a2 (Y
xa (%) R 95.5%0.56 95.220.13 94.9+0.12 94.8+0.02 94.6+0.07
L 23.3+2.16 34.0£3.40 38.943.74* 42.4144.19* 44 314 16%
Ey (LEg/min)
R 24.3+1.89 37.0+2.87 44,012 83% 45.2+3.13% 46.243 52%
Ry (%) L 81.112.95 75.413.86 72.744.65° 70.9+4.27° 69.0+4.81°
KA R 80.412.73 72.9+3.14° 68.2+3.43° 67.9£3.59° 66.1+4.46°
L 15.4£1.09 19.4+1.57* 18.6+1.58* 19.6+1.33* 18.8+1.48*
K¥/Na" (%)
14.8£1.03 18.9£1.33 20.8+1.29% 20.7+1.14* 21.0+1.47*

MeantS.E. from 6 experiments. FF: Filtration fraction(GFR/RPF100). Abbreviations are the same as in Table I and III.
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= W77 o849 E5A)2 clonidine® ADH -
2 E Y274 ehent wzRAL] o819 AR
yohimbine®- Cy,o® (T2 F9)F t’]’"ﬂn_ e
2 Bel ADH #2518 @ARER} ot ol

fo r-?‘l rﬁ .




Renal Action of Idazoxan, or,-Adrenergic Blocker in Dog

137

Table V. Effect of idazoxan(0.]1 mg/kg) given into carotid artery on renal function in dog

Time Vol GFR RPF FF Cosm Cuzo Exa Ry, Ex Ry  K'/Na
(min) | (ml/min) (ml/min) (Vo) (ml/min) (Eq/min) (%) (Eq/min) (%) (%)
200 3.00 443 76.9 57.6 3.70 -0.70 2355 96.2 38.8 81.3 16.0
+0.12 12.67 +4.30 +4.78 10.21 +0.05 $13.11 $0.71 +3.03 +1.80 +1.08
Idazoxan(0.1 mg/kg) into carotid artery
0-10 3.06 43.6 82.4 52.9 3.60 -0.54 243.5 95.9 38.5 81.1 15.6
) +0.17 13.04 +4.11 +4.28 +0.33 10.05 +21.93 *1.10 +3.55 +2.23 +1.11
10-20 3.80% 44.8 92.4% 48.5° 3.59 -0.51 242.4 96.0 399 80.1 17.1
) +0.21 +3.58 .72 +3.98 0.27 +0.05 +28.79 *1.30 +3.93 $£2.75 +0.86
20-30 2.80 43.0 89.2 48.2° 3.28 -0.48 2259 96.1 38.5 80.4 18.4
) +0.21 +3.18 +4.98 +4.24 10.30 +0.04 +31.73 +1.36 13.93 +2.59 +0.84
MeantS.E. from 6 experiments. Abbreviations are the same as in Table L
Table VI, Effeci of idazoxan (0.3 mg/kg) given into carotid artery on renal function in dog
Time Vol GFR  RPF FF Cosm  Cimo Exa Ry, Ex Ry  K'/Na'
(min) | (ml/min) (ml/min) (%) (ml/min) (ULEq/min) (%) (LEq/min) (%) (%)
-20-0 3.00 44.3 76.9 57.6 3.70 -0.70 235.5 96.2 38.8 81.3 16.0
+0.12 +2.67 +4.30 +4.78 10.21 +0.41 *13.11 +0.71 +2.02 *1.80 *1.08
Idazoxan (0.3 mg/kg) into carotid artery
0-10 2.55 41.5 83.9 49.5 2.96 -0.41 206.5 96.4 39.0 80.2 21.0%
+0.19 +3.07 +6.36 +4.06 1020 10.25 £19.09 +1.30 +2.67 +2.77 +1.69
10-20 2.94 43.8 98.5% 44.5° 3.54 -0.60 247.5 95.7 44 5% 78.0* 20.2*
10.20 +3.00 +7.97 +3.69 +0.26 10.32 121.15 +1.47 +2.44 12.57 +1.03
20-30 3.55% 47.3 96.7* 48.9° 3.95 -0.78 276.3* 95.5° 46.2% 78.2% 18.5
$0.21 +3.57 +7.02 +3.91 +0.27 +0.36 +21.90 *1.44 +2.39 12.61 +1.83
30-40 291 44.8 93.7* 47.8° 3.75 -0.84 257.7 95.6 44.6 77.8%* 19.1
+0.21 13.46 +6.17 +4.20 +0.27 +0.39 +23.18 +1.62 +2.70 +2.99 +1.55

MeantS.E. from 6 experiments. Abbreviations are the same as in Table L

Hghh yohimbineol] B]5ked Adelao] FX Z o, 484
AR Z Q237 idazoxan(RX 781094)(Chaples 5, 1981)%
TAAAL] o8 Aol wE NEO| g E7HA17)
A FL eloj] we} ADH £ 7P vehde HLE
o), et 2 Age) File 237 2 siA
g 4 g Aol slvh. 2R skl o|EA™ o8-
Ae Akl 28k NE9| %2 %7l 23 ADH f=l7}
715l o] ADH f8lx HFd SAlsle HsleAE
Eohed dejutel & Aolv} et £ A= AEH
W T8 idazoxanme ADH £¥] F719} #A#EHE gk
7b el A eka Wbl R ol e R kgl vh(Table V,
VI). o]# idazoxan?] ©|kxzME-2 7] Zu Ao Fo
slge W% vieldoiy B9 w) 9)ok(Cho, 1991). 28]
TR o] idazoxan®| FFol|A] zhgElE Aleo] ol 2t

M o, F-EAe] A2 A4 ek Mg eyt
o glvt. A duald wEelA o, 8 Xde=E NE
TE7L Ty AR AEsiedol gt 1=d oA
Agshed] oleid FAl= 850 ekl NE/} 5714
38S- v]R)7] $sledMe EFe NE7F HEY #7E %
Falodol st 13 rhgAde] ElER o)y =E
AEY $E Yoie Aot o, idazoxan?] #elxAg-
S w3] ADH 2h49he 2 didE = gl o7 = v
ADH 4] F7lo] w2 3}o| =242 Na* channel®] 43
gl 8zl By 7b AAER} sl Eeol $0F 9L o
ehp] gher). aehd B Age = Eg) S8, 2
A3} K*/Na* v)7)} )89} )8 AE2 aldosterone?]
Na-K-¥.3 2 (Hardman 5, 1996)2] B4 gl ] v]EH
= 7= FA=Eeizlcl. Aldosterones FAIT|AlA 4]
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=2 (Hardman 5, 1996) A9 F43 idazoxanol £
sl vield 9 gloat AEHVE Fedd de vt
g 7lsAde]l glel. ZEhk o] idazoxan®]| el nmAE-E
ADH2] ZF8-2)o] aldosterone®] =H&mleZ A5l 4= o
= 712 w23 aldosteroned] 2hEo)dld B9 A 9
Ec8l F7ke} ele] wpd K'/Na* ¥7} FHE ¥ ozt
AR Aoz Cyd SR vehdel #e
(Hardman 5, 1996). 28} & ARe|M= ¢ o A
a7} eptene ADHO] 42 welslAl dd 4
o}, gt ez gl AAEEM Fei8 idazoxan®| Fof A
o Aje} ol wAE-§ AES o84 ADAELEE
A4EE £ 9 GFRA RPEY 7)ol whE o|nalis)
HEe] E ot B 718ksinh. o) o IR (FF=GFR/
RPFX 100y WatA] okkc}. ul2lA idazoxand o,-<~8-7
ks ol ohE 73S TEE S gl gl Alzhy
9] XA F2 w7 ] F2 FEF] U oA &
& M EHAA Na'(Kim 5, 1980; Gill and Casper,
19723} fluid(Chan, 1980)2] A& 313} 2lFHelA
0] FEo WE GFRI RPFY AR Qldle] el
w28 vkl 7] wjEel] norephinephrines| -#=1E £7}
NFE o, AEhE0 R AHE7] ojHY. GFRe} RPFS
WE-2 Al A2 T (vas afferens)y PETH(vas efferens)
2] VA= (tone)el] &]dte] FAHW YT (vas afferens)®]
272 = (toney’} FHAnsled Akslml GFR$: RPEV} v 2]
Z71EA5E FRe= #W38RA] 9 ubd EZ(vas efferens)
o] A =(toney’}t Fradlel FAsPHd RPF: F71sh4
GFR:= W331A] oAvt 2Hasp] HE2 FRe A4 M
Zr28H ©ohSuh, 1966). mhebd 2 A3e] Azl= GFR
9} RPF:= B4l Evlslg et Fr7) wElslA] edghel. ot
g ARl U (vas afferens)?] 402 FriEo
o] Aol Z¥ds] Aud gl A2 IF AT
T8k idazoxanel £]5he] RO F1e o Al ML
vehtort Egsl Bl 2R oFF AAelA vt
old AR alA ] EXTHe AW Nat ¥4 JAHANF)
(Struthers, 1990)¢} of® HHe] slevt ke 52 &
2 g9len) B Agnte s A2d gy Adkelw AF
W) Foi3h idazoxan®] ©) =243 RPFS] @8k F7)e
gt Aeet 1 7)AdE 4R = gl FFeAA o
A-A2] Z-gE = dopamine,(D, 84 o FEHTE= 7
I 2 el SE VRS F5T B0 ARHE], 19805
g A715h idazoxan®] A1AEE-E - BekslA o
gL uE= AR AlEFT
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