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Abstract-The UDP-glucuronosyltransferase activity towards phenohc compounds, as measured by 
initial velocity, has been directly related to lipophilicity of acceptor substrates, as obtained by measure- 
ment of octanol-buffer or octanol-water partition. The acceptor substrates examined include 17 
compounds, all probably conjugated by the “fate foetal” enzyme activity. Rat liver microsomal enzyme 
activity towards five acceptor substrates of the “late foetal” enzyme was examined under different 
activation conditions. A statistically significant, partition-dependent increase in activity was observed 
when the effects of ageing or Triton X-100 treatment were studied. With n-pcntane, phospholi~~se C 
or UDP-N-acetylglucosamine, although the enzyme activity depended on the partition coefficient of the 
acceptor substrate, activity towards each substrate was enhanced by a similar amount. Mild trypsin 
treatment (which did not itself activate the enzyme) or ageing converted the n-pentane dependent 
general activation into a partition related form by reducing the activity of the enzyme towards the less 
lipophiiic substrates. Removal of phospholipid from the membrane by n-pentane or hydrolysis by 
phospholipase C resulted in the partition independent activation. Protein release, which by itself did 
not activate the enzyme, was also required for a partition-dependent effect. As enzyme activity towards 
the five substrates was induced by 3-methylcholanthrene, but not by phenobarbital, the “late foetal” 
enzyme was being studied. The induced enzyme activity appeared similar to the non-induced activity. 

An enormous number of drugs and other xenobiotics 
are conjugated with glucuronic acid [l-3]. UDP- 
Glucuronosyltransferase(s) (EC. 2.4.1.17) is the 
only enzyme so far considered responsible for the 
conjugations in viva [4]. Recent investigations [S-9] 
on the development and induction of the enzyme(s) 
have suggested that at least two UDP-glucurono- 
syltr~sferases or two conformations of UDP-glu- 
curonosyltransferase exist in rat liver. One enzyme 
activity belongs to the “late foetal” group of enzymes 
developing over births. The second activity is in the 
“neonatal” group of enzymes ]7,8]. which develop 
immediately after birth. 

Studies [7,8] on the acceptable structures for the 
“late foetal” enzyme indicate that it conjugates both 
planar molecules and phenols with alkyl groups 
posessing one carbon atom adjacent to the hydroxyl 
group and two carbon atoms in the 3 and 4 positions. 
Larger molecules in general are conjugated by the 
“neonatal” enzyme. While these gross differences 
in the two groups of activities have been distin- 
guished, other structure-activity relationships are 
much less understood. 

Partition coefficients have been considered as an 
in vitro method of assessing the lipid solubility 
(lipophilicity) of a compound. Octanol-water has 
been shown to be a good model system for in vivo 
partitioning [lo]. Uptake of xenobiotic into liver 
cells, binding to cytochrome P450 and phase 1 
(oxidative) metabolism of drugs are all partition- 
dependant 111%141. This paper, therefore, investi- 
gates the possible relevance of acceptor substrate 
lipophilicity as a factor in the activity of UDP-glu- 
curonosyltransferase, a phase II (conjugation) 

enzyme. As enzyme activities are usually measured 
at a known pH, a better estimate of lipophilicity 
might be obtained using buffer rather than water. 
Some partition coefficients have therefore been 
determined at pH 7.4 [15]. Since UDP glucurono- 
syltransferase can be activated using a number of 
agents [4], the effects of some of these procedures 
were also examined. 

A preliminary communication on part of the find- 
ings reported here has appeared [ 161. 

EXPERIMENTAL 

Substrates, chemicals and animals. Nitrophenols 
were purchased from Aldrich Chem. Co. (Gil- 
lingham, Dorset, U.K.). Phenol and 1-naphthol were 
obtained from Fisons (Loughborough, Leics., 
U.K.). UDP-Glucuronic acid (NHa+), UDP-hiace- 
tylglucosamine and potassium hydrogen glucarate 
were from Sigma (Poole, Dorset, U.K.). “C-Phenol 
(specific activity 35 mCi mmole-‘) and l-Y- 
naphthol (specific activity 20mCi mmole-I) were 
purchased from The Radiochemical Centre (Amer- 
sham, Bucks, U.K.), and diluted with non-labelled 
material prior to use. 

Triton X-100 (purified) was obtained from Koch- 
Light (Colnbrook, Middx., U.K.), n-pentane came 
from Hopkins & Williams (Chadwell Heath, Essex, 
U.K.). Phospholipase C (type III, from B.cereus) 
trypsin (type 1 from bovine pancreas), trypsin inhibi- 
tor (type II-O, from egg white) and 3-methylcho- 
lanthrene were purchased from Sigma. Phenobar- 
bital was from Evans Medical (Liverpool, U.K.). 
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Octanol “specially” pure and all other chemicals 
were from Fisons. 

Male Sprague-Dawley rats (35W50 g), obtained 
from Charles River (Manston, Kent, U.K.) were 
used in these studies. These animals were held on 
the premises for at least a week prior to use. They 
had access to food (Charles River 4RF diet) and 
water ad lib. 

Partition coeficients. Partition of substrates 
between octanol-saturated 66 mM Tris buffer and 
buffer saturated octanol at pH 7.4 was performed 
as previously described [15]. The amount of nitro- 
phenol in the aqueous phase was measured at the 
appropriate E,,, (between 395 and 415 nm) after 
addition of 0.1 ml 5M NaOH to 1 ml sample of 
nitrophenol solution. Calibration was linear for all 
the nitrophenols used over the concentration range 
employed. 

medium. n-Pentane (3.5% v/v) was mixed with the 
microsomes by gentle inversion. Phospholipase C 
(2.5 units ml-’ microsomal suspension) was incu- 
bated with the microsomes in the presence of 5 mM 

Cazc for 30 min at 20” and the reaction inhibited by 
addition of EDTA (final concentration 5 mM). Pre- 
liminary experiments suggested this was the optimal 
activating condition for our preparation of phospho- 
lipase C and microsomes. Sub-optimal levels of tryp- 
sin (50 mg gg’ microsomal protein) were incubated 
for 30 min at 37” and the reaction terminated by 
addition of an excess (1.2 fold) of trypsin inhibitor. 
After phospholipase treatment the microsomal frac- 
tion was reprecipated to prevent interference from 
any products released. 

Preparation of microsomes. Rats were killed by 
stunning and cervical dislocation. The livers were 
rapidly excised and a 33% (w/v) homogenate pre- 
pared in 0.25 M sucrose containing 50 mM Tris buffer 
(pH 7.4) using five stokes of a teflon-glass homo- 
genizer (model S63C, Tri-R Instrument Inc., Rock- 
ville, N.Y., U.S.A.; Speed 6). The homogenate was 
centrifuged in a MSE Superspeed 7.5 centrifuge for 
30 min at 9000 g and the pellet discarded. The 
microsomal fraction was then obtained by centrifu- 
gation at 100,OOOg for 1 hr. This pellet was resus- 
pended in sucrose-Tris (15-25 mg protein ml-‘) and 
used immediately as enzyme source except where 
stated. All operations were performed at WV’. 

Protein determinations. Protein concentrations 
were determined using the Lowry procedure with 
bovine serum albumin standard [ 191. 

Phospholipid determination. Microsomes and 
supernatant (1 ml aliquots) were dried in a vacuum 
oven at 37” and the phospholipids extracted three 
times with chloroform-methanol (2: 1 v/v; 23). The 
extracts were evaporated to dryness and the 
phospholipids determined as described by Graham 
et al. [20] or using a standard test system (Boehringer 
phospholipid kit). 

Statistical procedures. Correlation coefficient, and 
linear regression were determined using a least 
squares method. The probability for fitting data to 
the line was determined by F-test. Intercepts and 
slopes were analysed using a procedure for compari- 
son of two regression lines described by Dixon and 
Massy [21]. 

The significance of the data in Tables 1, 3 and 4, 
which is given as mean * S.D., was assessed using 
Students t-test. 

Measurement of UDP-glucuronosyltransferase 
activity. Initial velocities of reaction were measured 
at 37”. Pairs of incubation vessels, each containing 
2@50~1 of microsomes, 0.2 mM acceptor substrate, 
2.7 mM UDP-glucuronic acid and 10 mM Mg’+ in 
66 mM Tris buffer, pH 7.4 (total volume 0.3 ml), 
were incubated for 0, 2, 5 or 10 min. The reaction 
was terminated by addition of 0.5 ml 0.2 M trichlor- 
acetic acid and the vessels centrifuged. The colour 
disappearance of the various nitrophenols was meas- 
ured as described above, after addition of 1 .O ml 1 M 
NaOH to 0.4 ml supernatant. 

Partition coefjcient and enzyme activity. Figure 1 
contains results from a comparison of enzyme activity 

Phenol glucuronidation was measured principally 
by disappearance of substrate using the procedure 
previously described [15], except that 1.0 ml 0.1 M 
NaOH was employed in the second extraction. In 
later experiments a radiochemical measurement pro- 
cedure was employed [17]. The ‘“C-phenol, but no 
14C-phenyl glucuronide, was extracted into 10 ml 1% 
butyl-PBD in toluene. The free phenol radioactivity 
was then counted in a Packard 2450 scintillation 
counter. Quench correction was performed using an 
external standard-channels ratio technique. Direct 
comparisons of both methods gave essentially the 
same results (t8%, S.D. for six experiments.) Glu- 
curonidation of 1-‘“C-naphthol was measured in the 
same way as phenol conjugation [18]. 

Activation procedures. Ageing was achieved by 
storage of the resuspended microsomes in sealed 
vessels in a refrigerator for the times stated. For 
Triton X-100 activation microsomes, Triton (0.3% 
v/v) was present in the final resuspension medium. 
UDP-N-Acetylglucosamine (final concentration 
2.7 mM) was added directly to the incubation 

Fig. 1. Relationship between partition coefficient of accep- 
tor substrate and enzyme activity measured by initial vol- 

/ 

ocity. Data for this figure were obtained from refs. 22 
(enzyme activity) and 23 (octanol-water partition coeffi- 
cient). All those compounds for which both values were 
obtainable were plotted. The equation of the line is 
y = 0.4954x + 0.5602, N = 17, root mean square 
S.D. = 0.384, correlation coefficient = 0.863. Probability 

1000 H. P. A. ILLING 

RESULTS 

-r 

> 

-1 10 100 GO 

Octanol-water partition 

(F-test) tO.OO1 (equation 1). 
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Table 3. Release of protein and phospholipid from microsomes after treatment with activators* 

Per cent released from microsomes after treatment 
and resedimentation 

Treatment 

Control (no treatment) 
n-Pentane 
Phospholipase C 
Ageing (9 days, 0”) 
Trypsin 
n-Pentane + trypsin 

Protein 

21.5 + 2.5(4) 
25.3 4 9.7(4) 
23.9 2 4.9(4) 
60.5 ? 1% 
57.2 * 4.2f 
56.3 2 11.4(4)$ 

Phospholipid 

<3 
27.8 + 17.2$ 
82.7 t 2.8(5)$ 

nd 
nd 
nd 

* Microsomes were prepared as described in Experimental, and after perturbation, resedi- 
mented and resuspended in the same volume of sucrose-Tris. Phospholipid and protein 
content were measured in both the decanted supernatant and the resuspended microsomes. 
There was approximately 0.76 mg phospholipid in microsomes corresponding to 1 mg protein. 
nd-not determined. 

t P < 0.05. 
$ P < 0.01; N = 3. 

in rat liver microsomes under Triton X-100 activated 
conditions and acceptor substrate partition coeffi- 
cient. The compounds examined, in terms of struc- 
ture, fall within the parameters defined for the “late 
foetal” UDP-glucuronosyltransferase (see introduc- 
tion). The data shows that the enzyme activity 
depended on acceptor substrate partition coefficient 
and this relationship could be described using the 
equation 

log Activity = log Partition coefficient + Constant. 

(2) 

Statistical analysis of the data for Fig. 1 shows that 
an acceptable correlation was obtained. Thus lipid 
solubility is a major determinant in the suitability of 
an acceptor substrate for conjugation by the “late 
foetal” UDP-glucuronosyltransferase. 

Effects of activation procedures on enzyme activity. 
As enzyme activities from many studies are obtained 
in the presence of activators of the enzyme, an 
examination was undertaken on the effects of such 
activators using five acceptor substrates. These sub- 

strates were chosen to give a wide range of octanol- 
buffer partition coefficients. The study examined the 
effects of activators on the activity and activation of 
rat liver microsomal UDP-glucuronosyltransferase 
towards these substrates, all of which on enzyme 
induction criteria (using phenobarbital and 3-methyl- 
cholanthrene treatments) fall within the “late foetal” 
group of enzyme activities. 

The data obtained is shown in Table 1 and sta- 
tistical evaluation is given in Table 2. With the mar- 
ginal exception of phospholipase C, a satisfactory 
(P < 0.05) statistical correlation of activity and par- 
tition coefficient was obtained. 

The activators studies appeared to fall largely into 
two groups (Table 2). In one group, activation 
elevated the activity towards acceptor substrates by 
a similar amount (equations 4-6). While no differ- 
ences could be detected in the slopes of the equations 
in this group, there was a clear trend for the inter- 
cepts to increase. In the other group (equations 8, 
9, 11 and 12) a statistically satisfactory (P < 0.05) 
correlation for partition dependent activation was 

Table 4. Comparisons of UDP-glucuronosyltransferase activity under different induction procedures* 

Activity (nmoles/minlp mg protein) under different treatments 

Substrate Saline Phenobarbital Corn oil 3-Methylcholanthrene 

Phenol 5.0 -c 0.3 6.1 * 0.4t 4.2 2 0.6 11.2 + 3.3t 
2-Chloro-4-nitrophenol 6.1 +- 2.3 5.0 2 2.1 8.1 + 2.0 12.9 + 1.3t 
4-Nitrophenol 10.9 -r- 1.9 12.9 -r- 1.6 13.8 r 2.0 24.3 -c 5.0t 
3-Methyl-4-nitrophenol 18.3 * 3.4 19.5 * 3.3 15.2 ” 0.6(3) 28.3 2 
4-Methyl-2-nitrophenol 

4.5(3)+ 
23.4 2 3.8 21.9 ? 2.4 16.3 ? 6.0 35.2 2 5.31 

* All activities were measured in n-pentane activated microsomes using procedures described in the 
Experimental section. Phenobarbital (40 mg kg-’ day-’ in 0.5 ml saline p.o. for 7 days) and 3-methyl- 
cholantharene (20 mg kg-’ day-’ in 0.3 ml corn oil i.p. for 3 days) pretreatments were used as induction 
procedures. 

t P < 0.01 vs appropriate control. N = 4 except where stated. 



T
ab

le
 

5.
 

E
ff

ec
ts

 
of

 
va

ri
ou

s 
pr

et
re

at
m

en
ts

 
on

 
U

D
P-

gl
uc

ur
on

os
yl

tr
an

sf
er

as
e 

ac
tiv

ity
 

to
w

ar
ds

 
ac

ce
pt

or
 

su
bs

tr
at

es
 

of
 

di
ff

er
en

t 
pa

rt
iti

on
 

co
ef

fi
ci

en
t 

in
 n

-p
en

ta
ne

 
ac

tiv
at

ed
 

m
ic

ro
so

m
es

 

Fi
t 

of
 

da
ta

 
to

 
lin

e 
C

om
pa

ri
so

n 
w

ith
 

co
nt

ro
l 

lin
e 

(P
) 

E
qu

at
io

n 
N

o.
 

Pr
et

re
at

m
en

t 
E

qu
at

io
n*

 
C

or
re

la
tio

n 
co

ef
fi

ci
en

t 
P 

(F
-t

es
t)

 
C

on
st

an
t 

Sl
op

e 

13
 

14
 

15
 

16
 

Sa
lin

e 
Ph

en
ob

ar
bi

ta
l 

C
or

n 
oi

l 
3-

M
et

hy
l-

 
ch

ol
an

th
re

ne
 

C
ha

ng
e 

in
 

co
ns

ta
nt

 
y 

= 
0.

44
2x

 
+ 

0.
43

3 
0.

99
7 

<O
.O

O
l 

0.
04

2,
 

eq
ui

va
le

nt
 

to
 

y 
= 

0.
43

4x
 

+ 
0.

47
5 

0.
97

7 
0.

00
4 

0.
63

 
0.

77
 

in
du

ct
io

n 
of

 
1.

1 
,B

 = 
0.

33
1x

 
+ 

0.
56

8 
0.

89
3 

0.
04

2 

i 

C
ha

ng
e 

in
 

co
ns

ta
nt

 
0.

31
 

I,
 

eq
ui

va
le

nt
 

to
 

y 
= 

0.
32

0x
 

+ 
0.

87
9 

0.
94

9 
0.

00
2 

0.
08

 
0.

92
 

in
du

ct
io

n 
of

 
2.

1 

is
 

an
 

to
 

an
 

* 
In

 
th

e 
eq

ua
tio

n 
y 

= 
m

x 
+ 

c.
 

w
he

re
 

y 
= 

lo
g 

“e
nz

ym
e 

ac
tiv

ity
“ 

an
d 

x 
= 

lo
g 

pa
rt

iti
on

 
co

ef
fi

ci
en

t. 
T

he
 

ef
fe

ct
 

of
 

3 
da

ys
, 

0.
3 

m
l 

da
y-

’ 
co

rn
 

oi
l 

w
as

 
no

t 
si

gn
if

ic
an

t. 
bu

t 
th

e 
2 

fo
ld

 
in

du
ct

io
n 

by
 

3-
m

et
hy

lc
ho

la
nt

hr
en

e 
w

as
. 

B
ot

h 
th

e 
co

nt
ro

l 
(0

.9
%

 
N

aC
I)

 
an

d 
ph

en
ob

ar
bi

ta
l-

in
du

ce
d 

m
ic

ro
so

m
es

 
ga

ve
 

si
gn

if
ic

an
tly

 
(P

 
= 

0.
01

6)
 

di
ff

er
en

t 
lin

es
 

to
 

th
os

e 
of

 
n-

pe
nt

an
e 

ac
tiv

at
ed

 
m

ic
ro

so
m

es
. 

T
hi

s 
w

as
 

pr
ob

ab
ly

 
be

ca
us

e 
so

m
e 

3-
4 

hr
 

st
or

ag
e 

(i
n 

pe
tr

i 
di

sh
es

 
on

 
ic

e)
 

to
ok

 
pl

ac
e 

pr
io

r 
to

 
pr

ep
ar

at
io

n 
of

 
th

e 
m

ic
ro

so
m

es
 

an
d 

re
su

lte
d 

in
 s

om
e 

ag
ei

ng
 

[3
7]

. 
A

ct
iv

ity
 

da
ta

 
is

 g
iv

en
 

in
 T

ab
le

 
4,

 
pa

rt
iti

on
 

in
 T

ab
le

 
1.

 A
 

se
pa

ra
te

 
P 

va
lu

e 
of

 
C

O
.1

 
is

 t
ak

en
 

to
 

in
di

ca
te

 
a 

tr
en

d.
 



Lipophilicity and glucuronidation 1005 

obtained. Triton X-100 belonged to the second 
group, hence the results obtained by Illing and Ben- 
ford [15]. 

If n-pentane treatment of microsomes (first type 
of activation) is followed by ageing or trypsin treat- 
ment, then the combined activation is partition 
related (see equations 11 and 12). Thus partition- 
independent activation can be converted to a par- 
tition dependent form. 

Effects of activation procedures on microsomal 
structure. From the results in the previous section, 
two forms of activation of UDP-glucuronosyltrans- 
ferase could be defined. The effects of some acti- 
vators on membrane proteins and phospholipids 
were therefore examined to see if some of these 
differences could be ascribed to changes in mem- 
brane structure. 

Treatment with n-pentane or phospholipase C did 
not result in additional protein loss on resedimen- 
tation and resuspension of the rat liver microsomes 
when compared to non-activated microsomes. Age- 
ing microsomes or treatment with trypsin resulted 
in loss of protein on resedimentation and resuspen- 
sion of microsomes (Table 3). As Triton X-100 
releases enzyme from the microsomes [24,25], it was 
thought that these procedures also affected the 
microsomal proteins. 

Little microsomal phospholipid was released in 
untreated microsomes, while significant quantities 
were released by n-pentane treatment and hydro- 
lysed by phospholipase C treatment (Table 3). Thus 
n-pentane and phospholipase C affected the micro- 
somal phospholipids without releasing proteins. 

Effects of induction procedures on enzyme activity. 
The effects of two inducers of UDP-glucuronosyl- 
transferase, phenobarbital and 3-methylcholan- 
threne, were investigated using five acceptor sub- 
strates of different partition coefficient (Tables 4 and 
5). Phenobarbital induction had little effect on con- 
jugation of these substrates in n-pentane activated 
rat liver microsomes. 3-Methylcholanthrene induced 
the activity towards the substrates in n-pentane 
activated microsomes approximately 2-fold. These 
results are similar to those obtained generally for the 
“late foetal’ enzyme [6-91; they confirm that the 
acceptor substrates belong to this group and that the 
new enzyme obtained on induction is similar in this 
respect to the enzyme present in non-induced rats. 

DISCUSSION 

The data presented in the first sections of this 
report demonstrates that lipid solubility. as assessed 
by octanol-buffer or octanol-water partition 
coefficient, is a factor in the ability of a phenolic 
acceptor substrate to be conjugated by the “late 
foetal” rat liver microsomal UDP-glucuronosyltrans- 
ferase, as defined in the introduction. The data also 
suggest that use of equation 2 (log Activity = log 
Partition coefficient + Constant) is a suitable method 
for relating microsomal enzyme activity towards an 
acceptor substrate and the lipophilicity of that sub- 
strate. Similar comparisons can be carried out using 
K, data [26] and, where they exist. octanol-water 
partition values [23] from the literature. 

This type of relationship has been shown to have 

wide applicability [27], and also applies to the 
uptake, binding to cytochrome P450 and oxidation 
of xenobiotics over the range of lipophilicity exam- 
ined [ll-141. 

Preliminary, limited data with only four acceptor 
substrates [8] may indicate that conjugation by the 
“neonatal” enzyme is not partition related. Some 
substrates for this group are endogenous compounds 
(see refs. 5-9); thus possible transport mechanisms 
to the active centre could be present and obscure 
physico-chemical parameters. 

The effects of different activators on the “late 
foetal” enzyme activity were also examined using rat 
liver microsomes. Initial rates of conjugation were 
the measure of enzyme activity. Two types of acti- 
vation emerged. For one type, activation resulted 
in a change in constant, such that, while the activity 
was still partition-dependent, the amount of acti- 
vation seen was largely independent of the partition 
coefficient. In the second type the slope changed on 
activation. In an earlier study [15], the amount of 
activation by one of the second group of activators, 
Triton X-100, was shown to be dependent on the 
partition coefficient for a wider range of substrates. 

With the two non-physiological activators, n-pen- 
tane and phospholipase C, principally the first type 
of activation (partition independent) resulted and 
phospholipid release from the microsomes took place 
without release of protein. The second type (parti- 
tion related), the type found after ageing microsomes 
or on treatment of microsomes with Triton X-100, 
required alterations in the protein structure, possibly 
changing the nature of the enzyme. 

Approximately half the enzyme protein in the 
microsomes could be removed by very mild trypsin 
treatment. This amount of trypsinization did not 
activate UDP-glucuronosyltransferase [28, 29. this 
work]. However, if prior phospholipid removal had 
taken place (by n-pentane), the same amount of 
trypsin-induced proteolysis altered the catalytic 
nature of the enzyme, deactivating it towards the 
more water-soluble substrates. Ageing n-pentane 
activated microsomes also resulted in a conversion 
from the first to the second form of activation. Thus 
the two types of activation are not exclusive, and 
individual activators may cause a combination of 
them. 

Access to the enzyme in vitro may be restricted 
by the membrane structure of the microsomal ves- 
icles [3C-331. Some change in the phospholipids of 
the membrane appears to be the minimum required 
for better access of all acceptor substrates of the 
“late foetal” enzyme and of trypsin. Thus, in non- 
disrupted microsomes there is some barrier to the 
maximal activity towards acceptor substrates. This 
barrier, which may be regulated by UDP-N-acetyl- 
glucosamine in vivo in rat, does not distinguish 
acceptor substrates on the basis of lipophilicity, and 
protects the enzyme active centre from the effects 
of mild trypsin treatment. 

Phospholipids are required for maximal enzyme 
activity towards acceptor substrates of the “late foe- 
ml” enzyme [34-361. As the enzyme renders acceptor 
substrates more water soluble by conjugating them, 
it is reasonable that the lipid solubility of the acceptor 
substrate is a factor in the requirement for conju- 
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gation. This effect is more marked in tissue damaged 
by autolysis (ageing), Triton X-100 treatment, and 
n-pentane and trypsin treatment combined. 

The fact that induction by 3_methylcholanthrene, 
but not by phenobarbital, occurred indicated that 
the activation studies were on substrates which 
belonged to the “late foetal” enzyme [6-91. Com- 
parisons of the induced and non-induced n-pentane 
activated enzyme activity towards the substrates 
indicated that a similar relationship of lipid solubility 
for acceptor substrate and enzyme activity existed. 
Induction implies synthesis of new enzyme proteins; 
thus in this respect the induced enzyme resembled 
that originally present in the membrane. 

Octanol-water or octanol-buffer partitions are 
measures of lipid solubility, and when used with 
equation 1, offer a way of predicting the approximate 
enzyme activity towards new acceptor substrates of 
the “late-foetal” UDP-glucuronosyltransferase. 
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