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Drug Interaction Studies

Effects of Prazosin on Furosemide Kinetics and Diuretic Action
Young Sook Kang and Jae lIck Yong

(Received October 21, 1983)

The influence of prazosin (0.1 mg/kg i.v.) on the excretion and diuretic
action of furosemide (2mg/kg i.v.) in rabbits was studied to investigate an
interaction between a-adrenergic blocking agent, prazosin and furosemide.

The results were as follows;

1) With the combined administration of prazosin and furosemide, the plasma
concentration of furosemide was increased, the urinary excretion rate and
renal clearance of furosemide were reduced, and the biological half-life of
furosemide was increased. - :

2) The diuretic action of furosemide was significantly reduced with the
combined administration of prazosin: maximal decrease in urine volume,
urinary electrolytes, clearance of Na* and C1-, and GFR and RPF, as well
as maximal increase in Na* reabsorption rate were noted 10 minutes after
administration of furosemide (2mg/kg i.v.)
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ophotometer (Beckman 2,400), flame photometer (Instrumentation Lab. 143), chlori-
dometer (Buchler-Cotlove), osmometer (Precision Systems), pH meter (Orion Research)

EREM—18E 2.0kg A9 RS Bl REE 15 o4 —EEETIAA AST &
AP 1HRTA BREAA A-&stFet.

EsbExkel Al —furosemide HEIK-S furosemide® A &3] z5td 0.1IN-NaOH, NaCl
< st FAEAR WA A 20mg/2mlRERERKRe 2 pH 8.5~9.00. % 3t Abg-stain.
prazosin ¥ SHE-S prazosin HCIS A &3] 3z 8le] propylene glycol, lidocaine base, NaCl
= ek EHAREKE Eitcld 2mg/10ml BHo 2 wEs et
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Operating Conditions
Instrument:Waters Assoc,
Model-440
Column:u-Bondapark Cig
reversed phase
Mobile phase:40%MtOH/0. 2M-
NaAc,0.,1%HAC
Flow rate:1,0ml/min
Sensitivity:0.05aufs,
Temperature:Ambient
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Figure 1-Chromatogram of {urosemide in plasma and urine.
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Table I—Effect of prazosin on plasma concentration of furosemide in rabbits.

plasma conc. of furosemide (pg/mil)

group furosemide (n=6) prazosin+F (n=9)
min (2mg/kg) 0. Img/kg)

0—10 10.84-0.96 16. 732, 02%
10—20 4.700.85 6.170. 64
2030 2.7140.41 2.904-0.33
50—60 1.45+0.17 ' 1.89+0.16
80—90 1.23+0.13 1.400.12

Mean +S.E. *P <0.025 n: number of rabbit :
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Table I —Effect of prazosin on urinary excretion rate of furosemide in rabbits.

urinary furosemide (pg/min)

\ group furosemide (n=6) prazosin+F (n=9)
min (2mg/kg) (0. 1mg/kg)

0--10 164.5449.95 114.52414. 97*
10—20 57.99+5.82 50. 66+ 4.42
20—30 15.11-+3.64 14.314 1.94
30—40 9.06+1.68 10.204+ 2.22
40—50 5.98+1.16 6.97+ 1.03
50—60 4.1040.91 4.86+ 0.73
60—70 2.8740.42 3.744 0.74
70—80 2.47+0.36 3.09+% 0.78
80—90 2.06-+0.30 2.74+ 0.72
Mean+S.E. *P<0.025 n: number of rabbit

Table Il —Effect of prazosin on the change of the renal clearance of furosemide (m!/min)

in rabbits.
time (min)
group
0—10 10—20 20—30 50—60 80—90
F(n=6) 15.72+1.37 9.86+1.57 5.82+0.93 2.74+0.41 1.6340.27
P+F(n=9) 10.05+2.12%%% 9.6041.35 5.92+1.07 2.78+0.44 . 1.53+0.44
Mean+S.E. %P 0. 001 n,number of rabbit

F, furosemide 2mg/kg i.v.; P+F, prazosin 0.1mg/kg i.v. +furosemide 2mg/kg i.v.

Table 4—Effect of prazosin on the change of elimination rate constant (8)and biological
half life t;,» by furosemide in rabbits.

group B(min™%) t1,2(min)

F(n=6) 1.03% 1072 69. 68-+6. 89

P+F(n=9) 0.96x 102 74.94+5.39
Mean+S.E.; n, number of rabbit;

F, furosemide 2mg/kg i.v.; mean weight, 2.064:0.08kg
P+F, prazosin 0.1mg/kg i.v. +furosemide 2mg/kg i.v.; mean weight, 2.15-+0.05kg.
AR EBES 10,0542, 12m//min®. HED BYE Y.
Table 4& »w furosemide BEiyEaEse] B-phases]+] half-lifel= 69.68:+6.89ming
e gl o w prazosin FAEEELA A& 74.9445.39ming ML, whebA PREEEE
#= prazosin BLEAHMEAEAA WAE 2.

Data #2222 s oA furosemide?] pharmacokineticel] u] g indomethacin®] B4#-& HPLC



178 YR E R BT BE Vol.13, No.4
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o phfkel MHTE AT ¢ 9
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Table V—Effect of prazosin (0.1mg/kg) injection on renal function in rabbits.

Usiow Uetect-escoratecuBa/mim Cpan Nat*reab.
groups B ¢mi/min) Urx UnaV UV UeV (ml/mm) (mi/min) rate(%)
control 5 0.50 7.95 62.91 7.58 67.55 3.66 11.17 80.12

+0.07 +0.16 =+7.30 -+0. 87 +6.47 +1.25 +3.03 +5.75

s 0.44 8.04 56. 85 7.55 58. 95 3.16 9,63 84.01

prazosin 5 4407 40.04 231 +0.24 +1.30 +0.48 +1L19 +2.15
Mean+S.E. n: number of rabbit

UnwnsV, urinary excretionrate of sodium; UgV, urinary excretion rate of potassium;
Uc;V, urinary excretion rate of chloride; Cj, clearance of inulin;
Cpan, clearance of PAH.

Prazosine] furosemide®] FIF{EMAA vlx& BES ¥ Fig. 29} 7t}

FEY B furosemide FFEE 1047 A FA o furosemide BEBHEBELS 3.99+0.45m!/
mingld] ¥]5le] prazosin EEWERELS 1.993:0.27m//min (P <0.01)8] HEH:IE o]
P AT, 205 AAA A BREENE BAE Jdeigieh. R Nat, Kf ghjkg-e 105
ol 805717 prazosin BLA¥ELBEe] furosemide BMIREB] ¥8) HELE WOE 0
Fom Refp ClritE 10514 405471 prazosin B&HER oA HEMNE WD
E Vel b, NatB®RigE o clearanced] ztE-¢ Table 63 Zvl. furosemide é&ﬁ,ﬂ-r
furosemide BJRIREAEEY prazosin EAHEES pHE »jzgr A3 4 wslrl g,

Table 7] Vel S RE, RPEWE PR B M sitele s
e 29 Cr.y Ceardll A3 Uy, 9l ¥l §¢] furosemide BIBHFEARE prazosin Bl &BEEL
A Az 0l5gS RES @WAot GFRe RPFS Widel #d@e neZy et = pr-
azosin FLARBEBENA Crol o3t Na*BhlES) ¥ &S Ww K* PEBES v: 224 o :
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Figure 2—Effect of prazosin on the diuretic action of furosemide in rabbit.
furosemide prazosin+F *P<0.05 **P <0.01
(2mg/kg) (0. img/kg)

Table VI —Effect of prazosin on the renal function of furosemide in rabbits.

Na‘reab.rate Cosm- Crzo

time drug  Crx (mi/min) 'CPAH (mi/min) (%) (m!/min) (ml/min)

(min)

ontrol F(n=6) 8.35+1.58 33.26-8.65 92.34+1.38 0.78+0.10 —0.33+0.02
control pip(n=9) 10.48+0.73 29.20+4.34 92.39--1.08 0.76-20.07  —0.3940.05
0—10 F 11.14+1.53 26.85+1.90 53.0144. 59 3.62+0.55 —0.08+0.08
P+F 6.450.77%  17.45-1.68%  67.95%4.66 9.3240.29  ~0.35%0.05*
10— F 7.812-0.62 18.91+1.51 62. 585, 90 2.9740.36 —0.17-20.11
P+F 5.1240.84 16.2140. 90 64.29%4.77 2.1330.29  —0.270.10
o0—30 F 6.05-+0.58 16.40-+2. 14 71.13£2.42 1.864-0.19 —0.14+0.06
P+F 4.40%0.78 14.85-£1.74 66.45--7. 04 1.5240.27  —0.17+0.04
s0—go E 6.1740.80 13.77+0.91 90.0942.72 0.84:+0.17 —0.26+0.05
P+F 4.42%0.78 13.43F1.70 85.86+3.78 0.86+0.08 —0.2470.06
g0—g0 F 4.434+1.23 18.84-2.77 89.631.74 0.6540.12 —0.19-+0.07
P+F 5.13+0.87 18.58+2.88 90.75+1.06 0.74%+0.11 —0.28--0.10
Mean+S.F.; *P<0.05; n; number of rabbit;

F, furosemide 2mg/kg i.v.; P+F, prazosin 0.1mg/kg i.v. +furosemide 2mg/kg i.v.
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Table. 7—Relationships between changes of urine volume, electrolytes and renal hemo-
dynamics.
Group Uvot/Crn Usot/Crag UnaV/Cin  UnaV/CPam UxV/Cin  UxV/Cpanm
F(n=6) 0.36 0.15 46.68 19.37 2.19 0.91
P+F(n=9) 0.31 0.11 43.71 16.16 2.27 0.84
n, number of rabbit; F; furosemide 2mg/kg i.v.;

P+F, prazosin 0.1mg/kg i.v. Jfurosemide 2mg/kg i.v.
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Figure 3—Relationship between urine flow and urinary excretion rate of furosemide.
@® Furosemide, y=0.767+0.022x »=0.909;
QO Prazosin+F, y=0.582+40.015x »=0.896.
Na*—K*mgoz qls] K+phke] otz & ez g+t

[RE3} furosemide [RepikifiEate) HBBMRE Fig 33 2+,

HBHEROA 2d prazosinfiRE =R ols] EEFREY EREd HEHE d& dse d9
WA 4= Ao ®m Jelyko} furosemide BEMEHyEAEES} prazosin ElAEYEEES v ws] nw
prazosin BLEHERR furosemided] FR{EMe] MWHl=lol RES R Nat, K¥, CI- Hhikel]
WAsol 9ok, =3 GFR u RPF7 WiAd9s, Navsh Cl-o] fkmel EFHG0w os
molar clearance B free water clearanced] BAE Jehilgz, Na*t BRIKELS BN}
w. welA prazosin ELA# AR A furosemided] FRZHRT WMAR-L SERHIRENA
Na*Egike] @i @ /128l dskd oJa Aozt & 4+ Y+

= £

a-EEHel prazosing furosemided] WHIMFIEM-S HBarslaxl FK%Edl prazosin 0. Img
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/kg& BRE LS furosemide (2mg/kg i.v.)e] Hh ¥ FIRHDRE Bigzstalet.

1. prazosins} furosemide® FEAREAZ) &%, furosemided ImMPEEYX Bz, F
Hepfiit B} renal clearancet WA stg o, AMEEY LRNY EINE HeEAgc.

2. prazosing FLAHELA  furosemides] FRGRE FAT R, RE, ERE HHtE,
Na*z} ClfrEzs @l GFR3t RPFY] A& nglon osmolar clearance WA stH I
Na*FBRikEse finsto o, ,

PA RO 8= prazosin Fl&#rEiAl GFR, renal clearance Z5¢] A= olsl Repdiol

Pkl=l o] furosemided] M~ MEhnstg onl, REL furosemides] [RepphfbE e} A
BIRE ¥ o 71877 WM std o= ® prazosine] furosemides] Henle's loopol 48] f&fd
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