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selective substrates and indicate a complete separation of the carboxylesterases from
the arylesterases Peak fraction C also contains some of the arylesterases and a trace
of cholinesterases

The results presented show that the use of ¢-naphthyl esters will not give a
picture of all esterases present It may not be valid to state that a tissue 1s charac-
terised by a high or low content of a specific esterase when activity has been assayed
with this type of substrate only.

Institute of Brochemastry, K1AS-BERTIL AUGUSTINSSON
Unversity of Stockholm,
Stockholm (Sweden)

C L MARKERT AND R L HUNTER, | Histochem Cytochem , 7 (1967) 42

J Paur axp P FotrRELL, Brockem [, 78 (1961) 418.

D J EcosicHoN aND W Karow, Can J Brochem , Physiol, 43 (1965} 73

R S HormEs aND C ] MASTERS, Biockim Biophys Acta, 132 (1967) 379

R S HorMEes AND C ] MASTERS, Biochun Brophys Acta, 146 (1967) 138

K -B AUGUSTINSSON AND G EKEDAHL, Acta Chem Scand , 16 (1962) 240

W Pirz, Z Khn Chem Khn Biochem , 5 (1967) I

K -B AUGUSTINSSON aND B HENRICSON, Biochim Buophys Acta, 124 (1966) 323
K -B AUGUSTINSSON, Ann N Y Acad Sci, 94 (1961) 844

O 00N O W B -

Received December 4th, 1967

Biockam Biophys Acta, 159 (1968) 197—200

BBA 63314
Chymotrypsin esterase activity in the presence of oleic and taurocholic acid

In a recent study we observed that sodium oleate inhibited the esterase activity
of chymotrypsin (EC 3 4 4 5) on a specific substrate, N-acetyl-L-tyrosine ethyl ester
(ATEE)L. MosoLov? had noted previously a similar effect on trypsin by the salts of
capric, palmitic and stearic acids Dafferential spectra of the enzyme 1n 0 045 M caprate
and 8 M urea were almost 1dentical and there was an increase 1n levorotation of the
enzyme 1n the presence of ipid These observations led MosoLov? to speculate that
lipids altered the tertiary structure of trypsin by iterference with normal hydrophobic
bonding

The assay of fecal chymotrypsin activity 1s of practical value in diagnosing
pancreatic malfunction®. The presence of steatorrhea, however, reduces the accuracy
of the method:4. The present study was undertaken to investigate further the nature
of the enzyme-lipid interaction and the effect of conjugated bile salts on this process

50 ug/ml chymotrypsin (Worthington Biochemicals) was incubated for 24 h at
25° in aqueous systems containing o 45 mM Ca?* with varying proportions of sodium
oleate and sodium taurocholate (Nutritional Biochemicals) The composition of the
sodium taurocholate was 73.6%, taurocholic acid and 26.4%, other conjugated bile
acids Similar systems were also run without Ca?* 1 o ml of this incubation system
was diluted with 3 0 ml of 0 5 mM Tris buffer containing 5 mM Ca?* and o 5 M NaCl
immediately preceding assay. The reaction was imtiated with 1.0 ml 0.125 M ATEE
m 509, methanol and activity assessed at 25° using a Metrohm Combititrator and

Abbreviation ATEL, N-acetvl-L-tyrosine ethyl ester

Biochim Biophys Acta, 159 (1968) 200-202



SHORT COMMUNICATIONS 201

100 Sve— .,
\o
%0 \
o
Z 60
z
< 7
X [] o
o
= 4o
>
£ st
>
-
v 40+
<
L4
w 30
S
>
~No20 [ L
z
i
. 1ot ]

0 10 20 10 40 'IDU 200 200 400 500
OLEATE (M 210"%)

Fig 1 The effect of oleate on the esterase activity of chymotrypsin with and without added
bile salt. All systems incubated for 24 h Sodmum taurocholate conecn was 500 10* M O—OQ,
taurocholate, @ —@, no bile salt All points on graph represent mean values for triplicate runs
agreeing within 109,

automatic titration with o 0223 M NaOH as the titrant. The reaction was allowed to
proceed for 2 min at pH 7 8 Activities of test systems were expressed as percent of
control systems (devoid of added lipid and bile salt).

Sodium oleate caused a marked reduction in the esterolytic activity of chymo-
trypsin Ca?* did not influence this effect Inclusion of sodium taurocholate (500 - 104
M) virtually prevented the inlubitory process from taking place except at very high
lipid concentrations (Fig 1). At reduced bile salt and lipid concentrations and a mole
ratio of bile salt to lipid of 1.5:1, a marked protective effect against lipid on the esterase
activity of chymotrypsin was observed (Table I) The inhibitory process was a slow
one, so that at a sodium oleate concentration of 2.6:107* M, 649, enzyme activity
remained at 16 h and 449, residual activity was apparent after 40 h of incubation.
It can be seen from the reciprocal plot illustrated in Fig 2 that the inhibitory effect
of sodium oleate (Hormel standard exceeding 999, purity) on the esterase activity of
chymotrypsin on ATEE was noncompetitive’. Furthermore, the effect of sodium
oleate could not be altered by dilution of the incubation system.

When bile salt (final concentration 3 3 10~* M) was added to enzyme systems

TABLE T

THE EFFECT OF INCREASING BILE SALT CONCENTRATION ON ENZYME ACTIVITY IN THE PRESENCE
OF 2 9-10"*M OLEATE

Sodium Percent
taurocholate enzyme
concr X 10t actively
(M) at 24 h
221 95
133 94

44 92

22 54
0-44 45

0 36 43

018 42
004 42
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Fig 2 Lineweaver-Burk plot illustrating inhibition kinetics of oleate on chymotrypsin to be
noncompetitive m nature Oleic acid concn was 5 10~* M and that of chymotrypsin 2 6 10~ mM
(based on an approximated enzyme mol wt of 25000) (O—(, oleate, @—@, control All
points on graph represent mean values for triplicate runs agreeing within 109,

Fig 3 The role of bile salt n preventing chymotrypsin nactivation by sodium oleate { )
and methyl oleate (— — —) Sodwum oleate concn was 2 6 104 M, methyl oleate concn was
1 10~* M and sodium taurocholate concn was 3 3 10~ M, chymotrypsin was 50 ug/ml Bile salt
added after 16 h of incubation

which had been incubated previously for 16 h 1n the presence of sodium oleate (Hormel
standard) or methyl oleate and allowed to mcubate for an additional 24 h, further
mactivation of enzyme by hipid was prevented Methyl oleate, mole for mole, exerted
a greater inhibitory effect on chymotrypsin than sodium oleate (Fig. 3)

While the beneficial effect of bile salt might conceivably be »a an enhancing
effect on the enzyme directly, the work of L1PPEL AND OLSON® would mitigate against
this These workers failed to attrnibute any such effect of bile salts on nonlipolytic
digestive enzymes The well established detergent properties of bile salts might serve
to 1solate lipid from enzyme Supporting this 1s the observation that inclusion of bile
salt m mcubation systems virtually eliminated the inhibitory effects of oleic acid;
furthermore, addition of the bile salt after 16 h of incubation prevented further inhi-
bition from taking place. The behavior of chymotrypsin in the presence of lipid and
bile salt suggests that the mhibition of esterase activity effected by lipid 1s one of
hydrophobic mteraction between enzyme and ipid The observations utilizing methyl
oleate, a nonionic analogue of oleic acid, add support to this interpretation
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