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AIlSTRACT 

A three-fold decrease of the iI/vitro ability of serum proteins to bind naproxen 

was shown in patients with cirrhosis of the liver compared to healthy individuals. 

This decrease was caused by quantitative changes in serum proteins in the sera of 

patients with liver damage. Lower doses of naproxen are therefore suggested in the 

treatment of patients with liver dysfunction. 
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INTRODUCTION 

Napruxen is a lIoll-steroidal. <ulli-inOammatory drug 
with high antiphlogistic and ;Ulalgesic activity.' Previous 
studies have shown that the drug's hepatotoxicity is rela
tively IOW.�·5 The present study atlempted to measure bind
ing of this drug to serum proteins in hl!althy human beings 
as cum pared to patil!nts with cirrhosis of the liver. Hepatic 
cirrhosis is accompanied by significant plasma protein 
changes, and is a terminal state of chronic liver insuffi- . 
cicncy. Although there isno clinical indication fornaproxcn 
treatment in paticnts with cirrhosis. invesLigations wcre 
carried out ill order to determine the dfect of pia sma protein 
alterations induced by liver diseases upon the binding of 
naproxen LO serum proteins. 

On the other h,md, chronic joint diseases arc frequently 
accomp,mied by hepatic dysfunction. therefore changes in 
plasma protein patterns should be taken into consideration 
in, dose estimations of the drug in clinical practice. 

MATERIALS AND METHODS 

Naproxen was obtained commercially from Krka Nove 
Mesto, Yugoslavia. Sera wl!re obtained from 15 patients of 
both sexes (ages 37-52 years) with liver cirrhosis. Scm were 
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obtained aftcr 10 hours of fasting and prior to treatment. 
Patients were hospitalized in the First Ward of Imemal 
Medicine of the 2nd Municipal Hospital in Sosnowiec. 
Diagnosis of the disease was bmied on the clinical picture 
and laboralory data. Control smnples were obtained from 15 
hcallhy blood donors (ages 25-48 years). Serum protein 
content W1L" mC::L'mred by the method ofL�wryct al.6 Human 
albumin was used as a standard. The capacity of cach serum 
sample to bind naproxcll under stllildard conditions was 
determined by equilibrium di,dysis. Dialysis cells were 
made of collodium. Three separate measurements were 
made for each sample. Prior to binding measurement, Sl!fa 
were diluted wilh 0.1 M Tris-HCI buller (pH= 7.4) to a final 
concentralion of 40g of prole in per I liler of serum. This 
dilution lVas used in order to exclude the effeci of 11lI,d 
prolein ch,mges ,md the Donn,m effeci on Ihe serum binding 
ability. The dilution was included in calculalion of Ihe 
resulis. 0.5 ml of the diluled serum was mixed wilh I ml of 
naproxcn soluLion in the smne buffer to a final drug concen
tration of 0.447 mg/ml. In prelimimu'Y investigations this 
concentration was shown to he sufficient to saturate lhe 
binding siles of Ihe serum. The mix lure was incubated at 
37°C for I hour, ,md then lIansferred to dialysis celis "nd 
dialysed against O.lM Tris-HCI buffer (pH= 7.4). The 
dialysis lasted 24 hrs at a controlied temperalure of 20°C. 

Control cells were also run, conlaining boffer in place of 
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Naproxen Binding to Serum Proteins 

Table I. Binding ofnaproxen toscrum proteins in patients with cirrhosis an he liver 
and healthy individuals. 

mg uf naproxen 
bound by I Ill) 
of serum 

Healthy 0.653 ± 0.061 

human beings 

Liver 
cirrhosis 0.189 ± O.G79· 

*p< U.OOI 

Table II. Hypolhetklll values of binding of naproxen In 
serum albumin in the sera of patients and in sulutions of' 

albumin. 

mg uf naproxen Percentage of 

bound by I g  of albumin in 
serum albumin total protein 

Healthy 19.06 ± 1.33 55 ± 4 
human beings 

Liver cirrhosis 8.1I±0.99* 40 ± 7 

40% solution of 9. 45 ± 0.92* IOO ± O  

human alhumin 

"p < U.OOOl 

scra, and showed that equilibrium was achieved within 24 

hours. When the dialysis was over. the naproxen concentra
lion was measured speciTophotometrically.' 

The percentage ofbound drug was calculated as follows; 

(CT - Ce) x 100 
Percentage bound= ='---''''"-'-'-'= 

CT 
where C T= total drug in cell, and C F= free drug in both 

compartments of the cell. 

The binding of the drug 10 serum albumin was measured 
in human albumin solution (40g/L) instead of serum. The 
routine electrophoretic method for protein separation was 
used to measure albumin content in the sera. 

Statistical analysis of the differences was made with 

Siudenl's t-Iest. 

RESULTS AND DISCUSSION 

A signillcmnly lower ability of serum proleins 10 bind 
naproxen was found in patients Wilh liver cirrhosis. A 
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mg of naproxen Percentage of 
bound by Ig of napruxen bound 
serum proteins by serum protein 

10.05 ± 1.334 �Y.87±5.13 

3.437 ± 0.995' 30.70 ±6.41* 

decrease in lotaJ protein level in patients with cirrhosis had 
no effect upon Ihe oblained results. These results arc sum
marized in Table I. 

It is generally accepted that serum ,�bumin is a protein 
fraction with a high binding abilily. The results were ,�so 
c,�culated as the mnounl of drug bound to Ihe albumin 
fraction. Resulis of hypothelic,� values of binding of the 
drug to Ig albumin, assuming that albumin binds the drug 
exclusively, are shown in Table II. These calculations 
indicate In at the drug is ,�so bound by prole in fractions other 
than albumin. St;:mdard solutions of albumin, comparable to 
normal serum albumin levels, bind only aboul 90 percent of 
total drug by prole ins. 

A decr",L,e in binding ability of the sera of patients wilh 

liver cirrhosis is probably caused by several factors. Cir
rhotic liver dmnage is accompanied by quantimtive changes 
in serum proleins. Hepatic f,tilure diminishes melabolic 
activity of the liver.lli1d plasma proteins are overloaded Witll 
some non-metabolized compounds. Clumges in acid-base 
b'�lli1ce and ion concentrations may also inlluence binding 
of tlledrug 10 proleins.'·' Alilhese phenomena are suggested 

as simultaneous causes of Ihe decrease in binding ability of 

serum proteins. 
It is possible that similar mechansirns exist in patients 

with liver disorders other tlmn cirrhosis. and binding of 
naproxen to plasma proleins may be decreased under tllese 
conditions as well. The results ohl<tined suggesl that de
creased doses of naproxen should be applied in the treatment 
of patients with liver dysfunctions. 
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