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Studies on the Drug Interaction of Furosemide with Alcohol in the Rat

Pharmaceutical Chemistry Division

Cho Dae Hyun

—Abstract—=

In order to investigate the drug interaction between furosemide and alcohol, the effect of alcohol

administration (5% or 20%) on the plasma concentration, the rate of urinary excretion and urine

volume for the acquired tolerance and the diuretic response of furosemide (100mg/kg) were

studied.

The results were as followings:

1. In single administration, the combined oral administration of 20% alcohol and furosemide

resulted in a marked decrease in the urine volume and rate of the furosemide excretion. On

the other hand, the plasma concentration of furosemide showed the slight increase after oral

administration.

2. In the combined oral administration of alcohol and furosemide, there was no significant change

in the urine volume an rate of furosemide excretion.

3. In the long term effect, the combined oral administration of 20% alcohol and furosemide

brought about a marked decrease of urine volume and the amount of furosemide excreted in

the urine on the 10th day after administration.

From the above results it can be summerized that there is little effect on the diuretic action of

furosemide by the adminstration of low concentration of alcchol, however, high concentration of

alcohol decreases the diuretic effect of furosemide, suggesting due to tolerance effect of alcohol.
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Furosemide (Hoechst Co., Germay)

Ethyl Alcohol (Merck, Germay)

Sodium Carboxymethyl Cellulose (EP, Junsei Chem.
Co., Japan)

Toluene (GR, Wako Pure Chem. Co., Japan)

Heparin (Riker Lab. Inc., U.S.A.)

Distilled water (Wako Pure Chem. Co., LCH,
Japan)

Acetonitrile (Wako Pure Chem. Co., LCH, Japan)

Sodium Hydroxide (GR, Wako Pure Chem. Co.,
Japan)

Glacial acetic acid (Wako Pure Chem. Co., LCJ,
Japan)

Methyl Alcohol (Merck, LCH, Germany)

High Performance Liquid Chromatograph (Water’s
Associates Inc., U.S.A)

Aluminium Screen wire bottom metabolism Cages

(OKAZAKI SANGYO Co., Ltd., Japan)
Centrifuge (Kokusan Model H-200, Japan)
Vaccum Dessicator (Pyrex, U.S.A)
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Fig. 1. Chromatogram of urine sample of furosemide
(Right) with alcohol pretreatment; the
standard was furosemide (left)
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Table I. Effect of alcohol on the flow rate of urine following furosemide administration

5% ale. + Furosemide
77 20%alc. + Furosemide

2.0

mg./hr. Curine)

Ao i
3= hr

Fig. 2. Effect of alcohol on the rate of furosemide
excreaion (urinary excretion rate)

furosemide®] & ELEH(0~1hr.) g 2.574+
0.267mg/hraA 714 @& PRlie nglot MR
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o kgl 5% alcohole RijpEfE sl 52 furosemided #
B3 Hfell A & HBREH(0~1hr) 3 2.499-0.214
mg/hr2A4 %7 " R PR 2 + 9o
Z2] vt furosemide BAME#LEEEC] Ml 20% alcohole-
RIRLE S #E-e PRREH (O~1hr) 75 1.979+0.184
mg/hr(p<0. 00D 24 HHES WP E gt =23z
PELE Y 3R LAY furosemided] Rk 3%k
Abolell HEI £E 99l 5% alcohol HipEERET
o] #HLEH 2~3hro] = 1~2hr® t} 932 furosemide
o RPkfEEC] Hnde B DEZE A
(Fig. 2, Table 1)
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TS br. urine flow (ml/hr.)
group - T 0 0~1 1~2 2~3 3~24
furosemide (n=6) 0.54+0.02 8.89+1.28 2.47+0.31 0.89+0.19 0.57=0. 06
5% ale.+F (n=6) 0.48+0. 04 9.18+1.45 2.99+0.38 0.73+0.07 0.6720.04
20% alc.+F (n=7) 0.51+0. 06 7.2640.52%  2.1240.50 0.87=0. 20 0.5240.12
20% alc.+2% CMC-Na (n=4) 0.4340.07 3.24+0.31 0.31+0.19 0.42+0.21 0.47+0.07
Mean+S.E. n : number of rats *P<0. 05
Table II. Effect of alcohol on the excretion rate of furosemide in urine

\‘ hr. Furosemide in urine (mg/hr)
group ‘\\ 0~1 1~2 2~3 3~24
furosemide (n=6) 2.574+0.267 1.186+0. 057 1. 028=+0. 061 0. 028+0. 003
5% ale.+F (n=6) 2.49940. 214 0.987+0. 045 1.21740. 054 0. 036£0. 004
20% alc.+F (n=7) 1.979+0. 184%%*  (.785=0. 049 0.827+0. 041 0. 025=0. 002
Mean=+S.E. **¥PL0)..001 n : number of rats

300 i ng
3.UJ 7] Furosemide ‘

r Furosemide

;20 9% alc.+ Furosemide
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Fig. 3. Effect of 20% alcohol on
centration of furosemide

the plasma con-

c. furosemide®| Mrh JBEE : furosemide(100mg/kg)
uho- EaE FEoll A K B W& A furosemide
o) M HEES 6050 = 295,748, 95ug/mlo]
32, 120439 = 69+6.37ug/mle] 9l vl. furosemideo] B
kR H3le] 20% alcohol FiMEiE Sl furosemide
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Table III. Long term effect of 20% alcohol on the
urine volume and excretion of furosemide.

Control
Group (Furosemide alone)

rine
Uol Furosemide

Experlmental (20/
alc. +Furosemide)

rine
Uol Furosemide

days

(ml/day) (mg/day)  (ml/day) (mg/day)

0 14.4 — 11:5 —
1 21.1 5.002+0.175 19.8 4.21740.898
2 27.6 7.145+0.997 24.2 5.992%*1.214
3 28.1 7.572+1.106 23.8 6.027+1.119
4 30.2 7.917+0.927 26.4 5.817+£0.791
5 22.9 7.926+0.927 28.4 6.826+t1.245
6 24.5 7.971+1.601 22.1 5.418+1.012
7 23.2 7.857+1.176 24.0 6.04940.969
8 21.7 8.092+1.801 21.9 5.802+0.817
9 22.2 7.184+1.514 20.2 7.011+1.482
10 30.4 8.49741.602 18.4 6.77410.942
11 25.1 6.021+1.812 17.9 5.404%0.799
12 29.4 6.698+1.097 14.4 4.91420.802
13 23.9 6.202+0.989 15.7 4.78241.029
14 23.5 7.174+1.457 13.9 4.027=0.992
15 28.8 7.12940.899 14.2 4.268=0.601
16 13.4 1.072+0.017 10.2 0.927=40.019
17 19.1 0.554+0.011 11.3 0.56240.009
18 18.2 0.182+0.019 9.8 0.221740.014
19 13.2 0.18870.016 7.9 0.09840.010
20 12.1 0.094+0.014 10.0 0.124=0.021
21 12.9 0.078-£0. 009 7.1 0.050%+0.017

Alcohol and furosemide (ZOmg/rat/day) were
admination per os for 15 days, once a day.

The above data are expressed as the average of
five rats per group®S.E. and urine was collected for
24hrs.

day) & iE#ERE 15AMS 1BFHRES HREE
25.5+3.25ml/daye] =, FEEE-S 20.35+4.58ml/day
gk,
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o8z FEEES 108458 158749 #RE
FipR o] 26.8513. 03ml/daysl®l, EHHE-> 16.75+
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=)

Uv = }.5120 + 14.452 for furosemide alone (——, X)
r = 0.7274 p<0.001 ; Uv=2.2094X Upsu+8.2342 for
,0) r=0.7742, p<0.001.

Urine Volume (Uv) ml/day
&
A\

56V5

ES

20% alc.+ Furosemide(-

2 3 4 5 6 7 8 9 10 mg/day
Urinary Furosemide mg. day (Usm)

Fig. 4. Correlation between Urinary Furosemide
and Urine Volume in Rats.

B RS HWREC] 6.9540.890mg/daye] &, FHE
PEO 5.028-0.984mg/day2 4] BHEIE ERE 24
ot

furosemidef B S g 16 54 3¢ 215”}?‘] T

RS ¥MEPEe] 14.816+3.095ml/daye] =, RS
9.383+1.569ml/daye] =, furosemided] EF([i'm_f =
ol Wl sz3tgleh. (Table M)

2@ 3 Computer Software Packageql SPSS(Statis-
tical Package for Social Science)Z Flffia] 34 4#7
o] HERES JRE(Uv)#t furosemide®]  JREM
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p<0.001)0] 3, EEHE-S Uv=2.2094 % Ursm+8. 243
(r=0.7746, p<<0.00D)ZA %% HEAMENY HFELTS

glor. (Fig. 4)
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