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Drug Interaction of Sulfonamides and Furosemide (I)
Displacement Effect of Furosemide on Protein Binding of
Sulfonamides in Bovine Serum Albumin
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The displacement of protein bound sulfonamides (sulfisoxazole, sulfamethoxazole, sulfisomidine)
by furosemide was investigated in bovine serum albumin by equilibrium dialysis method. Furose-
mide (2 x 10-4M) in bovine serum albumin (7.24 x 10-5, 1.45x 10-4, 2.89 x 10-4M). Sulfisoxazole and
furosemide were bound reversibly to bovine serum albumin and competitive for the same binding
sites when administered together. Consequently, dosage regimen of sulfisoxazole should be ad-
justed carefully when sulfisoxazole is administered along with furosemide.

Key words— protein binding, displacement, sulfisoxazole, sulfamethoxazole,‘ sulfisomidine, furo-
semide, bovine serum albumin, equilibrium dialysis, dosage regimen
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Figure 1— Relative fluorescence intensity of BSA as a
function of ANS concentration with addition of sulfona-
mide and furosemide
Key: @, BSA of high conc.; 0, BSA of low conc.; a,
BSA of low conc. with SO; A, BSA of low conc. with
SM; m, BSA of low conc. with SS; 01, BSA of low conc.
with FM.
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Figure 2— Scatchard plots of ANS binding to BSA of
low concentration in the presence of sulfonamide and
furosemide. V is the number of moles of bound probe
per mole of BSA. A is the concentration of free probe.
Key: o, ANS alone; o, SO; a, SM; A, SS; O, FM
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Table I— Parameter for Protein Binding. goz SO, SM, SS, FM o2 Azl 7h4s

Parameter oith, ANS-BSA E&xje] oFEAslo] uwE
Drug n K Scatchard plot + Fig. 29+ %2 Klotz 24 4ol
ANS 2.93 5.11x 105 utel 7 Aot A¥F91e 4+ Table I
Sulfisoxazole 2.89 2.14x 104 o} zhokcl, BSAol thal Ag9-49 4+ 322
Sulfamethoxazole 2.85 1.10x 104 Azkele] A s a7]E FM>SS>
Sulfisomidine 2.80 9.46x 103 SM>S0O o]}
Furosemide 2.68 2.44 x 104 Mumo|SAlEe| ool st F2AMol=e|
n is number of binding sites on BSA. Rgtgnt
K is association constant of drug (M-1). SS ¢ whalzge] Hidk FMY H3a3+=

Table II— Displacement of Furosemide on Protein Binding of Sulfisoxazole in Bovine Serum Albumin.

% Protein binding

Concentration of Sulfisoxazole with furosemide added (x 104M)
albumin (x 104M) alone, 2 x 10-4M 0.5 1.0 2.0
bound form 87.5+9.21 87.1+4.34 86.4 +5.63 85.2+9.21*
0.724 free form 12.5+4.41 12.9+3.22 13.6+1.18 14.8 +1.49*
% RPF 100.0 103.2 108.8 118.4
bound form 89.0+7.81 88.7+5.92 88.0+4.45 85.5+6.21*
1.45 free form 110+ 1.14 11.3+1.43 12.0+1.58 14.5+2.12*
% RPF 100.0 102.7 109.1 131.9
bound form 92.047.82 91.5+8.29 90.0+9.24 89.2+4.31**
2.89 free form 8.0+0.40 8.5+0.68 10.0+1.42* 10.8 +1.89**
% RPF 100.0 106.3 125.0 135.0

Mean value +S.E. RPF means relative percent of free form. *p <0.05, **p <0.01

Table III— Displacement of Furosemide on Protein Binding of Sulfisomidine in Bovine Serum Albumin.

% Protein binding

Concentration of Sulfan.ethoxazole with furosemide added (x 104M)
albumin (x 104M) alone, 2 x 10-4M 0.5 1.0 2.0
bound form 73.0+6.21 72.8+6.24 72.3+8.89 70.8+4.33
0.724 free form 27.0+1.82 27.2+1.92 27.7+4.01 29.2+2.11
% RPF 100.0 101.0 102.3 108.1
bound form 74.5+6.24 73.6+3.11 73.4+2.29 71.6+5.28*
1.45 free form 255+1.29 26.4+2.88 26.6+0.98 28.4+0.96
% RPF 100.0 103.5 104.3 1114
bound form 75.7+6.24 74.5+4.11 74.1+6.29 72.2+6.28*
2.89 free form 24.3+2.99 25.5+1.09 259+1.81 27.8+0.98*
% RPF 100.0 104.9 126.6 114.4

Mean value +S.E. RPF means relative percent of free form.*p<0.05
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Table IV~ Displacement of Furosemide on Protein Binding of Sulfamethoxazole in Bovine Serum Albumin.

% Protein binding

Concentration of Sulfisomidine with furosemide added (x 10‘M)
albumin (x 10M) alone, 2x10-*M 0.5 1.0 2.0
bound form 74.91+6.28 74.4+4.49 73.8+6.24 73.5+5.38
0.724 free form 25.1+1.09 25.6+4.38 26.2+1.18 26.5+2.96
% RPF 100.0 102.0 104.4 105.6
bound form 7541544 75.1+6.21 7481431 74.6 £3.89
1.45 free form 24.6+1.29 24.910.98 25.210.96 254+1.18
% RPF 100.0 101.2 102.4 103.3
. bound form 76.1+4.11 75.1+8.92 75.0+4.88 74.8+3.28
2.89 free form 23.9+1.09 24.9+4.11 25.0+2.11 25.2+0.96
% RPF 100.0 104.2 104.6 105.2

Mean value +S.E. RPF means relative percent of free form.
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