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The activity of bilirubin UDP-Glucuronyltransferase was de- 
termined in microsomes from normal and bile duct ligated rats. 
It was measured after 2 and 8 days following bile duct ligation 
and compared with normal rets.A decrease of 33% in the total en- 
eyme activity was observed on day 2 ; a fall of 70% was founded 
on day 8.Bilirubin diglucuronide represented approximately 20% 
of total conjugates in both groups of cholestatic rats,as compa- 
red with 65% found in normals.It was concluded that bilirubin 
microsomal conjugating capacity is markedly altered during chol- 
estasis.This can be attributed to microsomal membrane damage 
produced by stagnant bile. e> 1985 &cademlc press, inc. 

UDP-Glucuronyltransferase ( UDP-GT ) (EC 2.4.1.17 ) ia a mem- 

brane-bound enzyme concentrate in hepatic microsomes that catal- 

yses glucuronic acid transfer from the UDP glucuronic acid to a 

variety of internal metabolites including bilirubin.During the 

first step of this pathway BMG is formed,in a second step the aa- 

jor polar product,BDG ia produced,and finally it is excreted in 

bile (1) .BDG formation at this point remains still unclear. 

It has been shown that catalytic properties of bilirubin UDP- 

GT,as occurs with other membrane embehded enzymes depends crit- 

ically on a subtle interplay between the enzyme and its membrane 

Abbreviations used are: BMG,bilirubin monoglucuronide;BDG, 
bilirubin diglucuronide; cholestasis means our experimantai 
model of extrahepatic cholestasis. 
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environment (2) .Bilirubin UDP-GT activity in intact microsomes 

la very low.Studies carried out using different perturbing agents 

indicated that total enzyme activity can be modified "in vitro", 

as well as BDG/BMG ratio.An increase of bilirubin UDP-GT activity 

with formation of BDG was reported when liver microsomes were 

treated with dlgltonin (3) . 

The aim of the present work was to study in what extent cx 

perlmental cholestasis in rat produces disturbances in billrub 

in KIP-GT activity. 

NETHODS: Male Wistar rate (body wt.180-250 g) were used.Food 
(Purina Chow) and rater were given ad libitum.lormal rat live 
ere were processed to establish our control values.Cholestasis 
was produced by surgical ligation and secondary section of the 
common bile duct (proximal to bifurcation).In a first group of 
experiments,cholestasis was mantained during a 2 days period, 
in a second group it was mantained during 8 days.Timely,under 
light ether anaesthesia,livers were quickly excised and a bit 
(10 mm diam.) was reeected.Each piece was placed in ice cold 
Sucrose-EDTA medium (3) and immediate1 homogenates were pre- 
pared as describe by de Duve et al. (47 .Microsomal prepara- 
tions were obtained by ultracentrifu ation in a Spinco Model 
L 50,according to Heirwegh et al. (3'5 .Activated microsomes 
were obtained by treatment with digitonin.Digitonin suspen- 
sions contained 2.25 - 6.88 mg/ml when microeomal concentra- 
tion was 0.2 g wet wt. equiv.of liver / ml of suspension,con- 
talning 2.14 - 5.98 mg of microsomal protein i ml.Bilirubin 
as substrate was 
albumin solution 'i 

repared using 0.25 mg/ml,in bovine serum 
3) .Duplicate assay incubation mixtures were 

prepared according to Billing et al. (5) .A control sample was 
taken for each determination (3) .Incubation at 37OC was a- 
chieved in a shaking incubator during 30 min.;following,tubes 
were transferred on ice,and glycine-HCL buffer was added (5). 
Extraction of conjugated bilirubin was performed by diasoti- 
sation and secondary derived azopigments were extracted in an 
organic phase (5) .Tests and controls were determined reading 
absorbance at 530 nm in a Beckman DB Spectrophotometer.The dif- 
ference between these two readings was converted in nmolee of 
bilirubin conjugate.Molar 
uein 

f 
this system was determined (E 

for azopignents 
: 44,12 . 103 litre . 

mol' . cm-1 ).This data 
tloned above.Analyses of asopigments were performed using T.L. 
C. method (6) .Resulting azopigments were eluated in methanol 
(7) .Percentages of azopigmeats were determined and BDG/BMG 
ratio calculated (8) .Azopigments structures were established 
by a series of chemical tests (9) .Microsomal protein concen- 
tration was determined (IO) using serl*m albumin as standard. 
For statistical analysis Student s Teet was used to compare 
groups; p< 0,05 or less were conaldered to be statistically 
significant. 
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Fu3suLTs : 

Validity of the methods employed: In the concentration adopted 

by UE digitonin proved to be an excellent agent to increase pro- 

cedures sensitivity (3). Azopigments obtained were identified 

a8 6 and CYC,with well known structures (9). 

Bilirubin UDP-GT activity: in Table I can be seen the total 

bilirubin UDP-GT activity a8 expreseed a8 nmoles of conjugated 

bi1irubin.A clear decrease of total bilirubin UDP-GT activity 

can be seen comparing normal and both group8 of cholestatic 

rats.In the same Tab12 a similar behavior of microsomal pro- 

tein content ie ehown. Figure 1 iluatrates in percentages the 

behavior of total enzyme activity and microsomal protein dur- 

ing cholestasis,compared with percentage8 of BDG and BMG for- 

mation.Between normal and 8 day8 post cholestatic rate, a de- 

crease of 70% of total bilirubin UDP-GT activity was observed; 

in coincidence,the same percentage of decreaee in BDG forming 

capacity wae seen.Between normal and 2 days post cholestatic 

rats,the decrease of total enzyme activity was 33%. and a aim- 

TABLE I : Effect of bile duct ligation on bilirubin UDP-GT 
activity and protein content from rat liver microsomes.(I) 

BILIRUBIN UDP-CT ACTIVITY 
!zpreaeed as nmol / 10 

llv& P 
er g wet wt.equiv of 

MICROSOMAL PROTEIN 
(mg per g wet wt. 
equiv. of liver) 

nICROSOMES 69.8 2 6 (5) 8.16 _+ 0.86 (5) 

WICROSOMES 2 
DAYS AFTER BILE 
DUCT LIGATION 

46.4 f. 16 (5) 5.3 + 1.2 (5) 

MICROSOMES 8 
DAYS AFTER BILE 20.0 2 11 (5) 2.36 T 0.63 (5) 
DUCT LIGATION 

(I): Results are expressed as mean values _+ S.D. for the num- 
ber of animals given in parentheses.Por each one,the average 
value of a duplicate assay mixture was considered. 
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I  L 

1 2 3 4 5 6 7 8 
DAYS OF CHOLESTASIS 

FIGURE 1 : Rat liver microaomes and time of choleetaais. 
Changea in the final proportion8 expressed as percentages 

of normal valuee, 0 bilirubin IJDP-CT activity. A BDG formed. 
H BMG formed, 0 content of microsomal protein. 

ilar percentage of fall was regietered between days 2 and 8 

post choleetatic rats (37%).Instead BDC formation capacity di- 

minished a 62% during the first 2 days of cholestaais,while a 

fall of only 8% was observed during the following days.In both, 

bilirubin UDP-CT activity and microsonal protein content showed 

e similar behavior. 

DISCUSSION: 

Previous studies suggested that extrahepatic cholesthsis in- 

duces physico-chemical changes in bilirubin aolecule (11-12) 

and different rnechaniems were proposed to explain these findings. 

On the basis that bilirubin UDP-CT is a membrane-bound enzyme, 

we studied in these experiments the q icrosomal conjugating 

capacity in cholestatic rat livers. 

According to Goresky et al. (2) B)IG repreSents tLe substrate 

for BDG synthesis in a second step of bilirubin conjugation. 

Bilirubin UDP-CT as many other membrane-bound enzymea,is crit- 

ically dependant on changes in membrane integrity.Choleetaeis 

produces severe damage on these structures probably by modifying 

their fluidity and lipoprotein composition. 
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Treatment with different perturbing agents (2) proved the 

high lability of BDG formation,altering probably the interac- 

tion between catalytic protein and the membrane phoapholipids 

which modifies the affinity for substrate and/or epccificity 

for sugar donnor. 

Our results support a close relationship between the period 

of time that cholestasie ia mantained and the decrease of both 

microsomal protein and bilirnbin conjugating capacity.BDG for- 

mation,on the contrary,18 quickly altered suggesting different 

membrane condition8 for their ayntheeis. 
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