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The effect of sultisoxazulc (Gantrisin) and albumin on bilirubin 
conjugation in cultures of a clonal cell fine with lirer-like function\ 
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FIG. 1. Etfect of vrtrying the m&r b~l~r~~b~n~~~b~~~~l~ ratio and addition of suf~soxazole on bilirubin 
conjugarion by M H ,C, ~11s. The total bilirubin co~lccntr~ltion was kept constant at 100 g&4. The albumin 
concentration varied from 50 to 200 pM. Ordinate: values for conjugated bilirubln given in nmules!mg 
cell protein and hour. and represent mean values of six experrments. (0) 14) mM of sulfisowazoie added, 

101 no suifisowroic added. 
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(‘cl1 l,rotcin was dctormincd using O!i~m:i and I~;lglc’~ modilication of I_owr!‘~ mcth~~d H ith hk)vinc 

serum albumin (Sigma) as standard.‘” Sullisoxa/olc and mctaholitcs I N,-acct~l and glucuronirlc Jcriva- 
tives) were measured according to method of Ricdcr.J” Macro-molcculcs of cells cnl~urcd for X hr in ~hc 
various media were labellcd for 40 min with 0.5 ItCi (0005 mM) of I:-“(‘ alanine per Il;~sk. 7‘11~ incorpor- 
ation of the lahcllcd precursor was cstimatcd :IS prcviouslk dcscrihcd.“’ 

Preliminary cxpcrimcnts showed that conjugated hiliruhin ;Ippcarctl in the culture medium at ;I con- 
stant mlc during the first 9 hr of incubation when unconjugntcd hiliruhin (Iot)~tM with ;I hiliruhin :tlhu- 
min ratio of I: I) was added to the medium. Tbc ahsolutc values for sorjogatcd hilirubin production 
varied considerably from one set of cxpcrimcnts to another. hut rcplicatc Ik~sks from the same suhculturc 
varied very little (at most IO per cent). No hiliruhin conjugntos wcrc found when unco~ijugatctl hilirubin 
was incubated with medium in the ahscncc of ofcclls. 

Cells wcrc incubated with unconjugatcd hiliruhin for 8 hr. and samples wcrc withdrawn for ;IKI! Alice 

4 and 8 hr. An avcragc of about IO per cent of ~hc hiliruhin added uas co~~jt~gabxl during S hr of incuha- 
tion (when the molar hilirubin:alhumin ratio was I : I). 

The effect of varying the molar hilirubin:alhumin ratio from 2: I to I : 1 on the appcarancc of conju@;itcd 
hiliruhin. with and without I mM of sullisoxa/olc added. is shown in l-‘ig. I. <‘onjugntit,n of hiliruhin in 
the uhscncc ofsulliso~azol~ is optimul ;II :I hiliruhin albumin r;itic, of I : I. In the (VC’SC’~L‘L oI’wII~ww/~,(T 
(final concentration I.0 mM). the optimal conjugation occurs at ;I hilir~lhin~nlhumin ratio I I :2) \vith an 
cvcn hcttcr cliicicnc~ th;tn the cotl,iu~;ltion ohlninctl \\ ithoul sulfon;imidc I l.‘ip. I .I. 

Bi(irubin/a(bumln -nc(ar ratio 

FIG. 2. Effect ofvarying the molar bilirubin/albumin ratio and Addition ofsulfiso*azolc ou the incorporation 
of “C-labelled alanine by MH,C, cells. The biliruhin concentration was kept constant al I(H) /tM. The 
albumin concentration varied from 50 to 200 PM. The results arc given as counts per minute and mg ccl1 
protein and represents mean values of four cxperimcnrs. (0) I.0 mM of sulfisoxa~olc added. (01 no 
sulfisoxazole added. Control experiments without hiliruhin with and without sullisox_;ilolc gave idcntic;ll 

results. 

In lhc abscncc of sulfisox;tLolc. incorporation of nlaninc. an indicator for IIIC tunic action of uncoll,iu- 
gntcd bilirubin on liver cells. is affected only at a hiliruhin~olhutnin ratio of 2: I (l-‘ig. _‘I whcrcas in the 
presence of sulfisoxazole. such :I depression takes place nlrend~ at a ratio of I : I. 

Plotted on a logarithmic scale. the amount of hiliruhin conjugated (at :I hilirt~hi~~~alhumin r;ltio of 1121 
increases linearly with the conLyntration of sulfisoxazole added in the culture medium and rcachcs ;~hout 
three-fold the control value in the prescncc of_ _ l.5 mM sullisoua~olc (Fig. 31. 

Experiments where sulfisoxazole (I mM) was added ;11onc to the culture medium ucrc cilrricd k,ut to 
lind out ifany of the sulfonamide had hccn mctnholizcd. as it 1x1s hccn shown” lb;11 sul~~tralcs ,,I;,? LxI,11- 

pete for glucuronic acid conjugation in thcsc cells. After 24 hr of incuhulion less than I per cent 01’ the‘ 
sulfonamide was glucuronidatcd and no acetylation had taken place. 

The rate of hiliruhin conjugation in intact anim;ll as well as in isolntcd cells 1~1s hccn hhown I(, hc in- 
flucnced hy drugs in several wuvs. Barbiturates and rclnlcd compounds arc kno~vn to incrcasc hiliruhin- 
UDP-glucuronyltransferasc aciivity and thus lower the strum hilirubin concentration in paticntx \\ ilh 
reduced activity ofthis enzyme.“’ On the other hand. flavnspidic acid has hccn shown lo rcducc 1)~ c:I~:I- 

city of hepatoma cells to conjugate biliruhin.“’ 
As suggested by Lathe.” uptake of bilirubin by the liver cells involves dissociation crf hiliruhin from 

the albumin molecule and uptake of the unbound pigment into the cells. As previously rcportcd”’ XIK) 

confirmed by the present cxpcrimcnts. ;lltcrations in the molar hiliruhin albumin ratlo 01‘ the cullurc 
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FIG. 3. Log dose -rcsponsc relationship between the concentration 01‘ added sulfisoxazolo and bilirtlbin 
conjugated by MH,C, cells. The molar hilirubin,‘albumin ratio was kept constant ilt 1‘2. and the 

hiliwbin concentration was 100 /-iM. (0) Sultiso~a7ole added. (0) no sulfisouazole added. 
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