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ABBREVIATIONS USED IN THIS THEGIS

are =~  fAdeneosine triphosphate

EDH =  RBritiseh Drug House

BI&H =  Ris—acryl amide

Cm -  Centimelre

AL = Diethyl amino elhyl

DFP -~ Diisopropyl Fluorophosphate
DNP ~ Diethyl p-nitrophenyl phosphate
EDTA Ethylene diamine tetra acelic acid
EC =~  Enzyme commission

Exptl. -~ Experimenial

. =~ QFam

GL.C Gas liguid chromatography
for . = hour

HKm - Michaelis constant

M -  Molar

1A) -~ milli ampere

min. ~ minute

ml. -~ millilitre

N ~  Normal

MNE = N-ethylmaleimide

ni nanometre

No. -~ number

POME -~  parachloro mercuri benzoale

[ gt -  parts per million
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INTRODUCTION



d. INTRODUCTION

The eslerases and lipases have in common, the <capacity
to hydrolyse faitly acid esters and we differentiate Lhem on
the basis of their relative specificity. The eslterases act
on simple eslers of low molecular weight fally acids. Both
enzymes are non specific in the action. A number of sludies
have beern ctonducted on the azsay, estimalion and purification
of the eslerazes from the ral pancreas and several other
sources. HBul a comprebensive study on the isolation, identi-
fication and properties of the esterase enzyme from any +fish

thas so far nol been altempled.

Enzymes catalysing the synthesis or  hydrolyszis of
cholesteral ester may be divided into Lhree general Jgroups
(a) Enzymes Lhal synthesise or hydrolyse sterol eslers (or
carry oul both ULhe aclivities) wilth no apparent reqguirement
for a high energy source such as adenosine Lriphosphate (ATP)
and co-enzyme A (Co A). These enzymes are collectively
referred Lo as tholestercl esterases (sterol esler hydrolyse,
EC 3.1.1.13) and have been identified in the pancrease,
intestinal mucosa, liver and adrenal gland, (b)) Enzyme ULhat
synthesise choleserol esters from faltly acyl Co A and free
sterol (Acyl-Co A-Sterol-UO-acyl Utransferase EC 2.3.1). Such
systems have been reported in liver and adrenal gland, (c) A

plasma specific enzyme which catalyse Lhe transfer of faltly

acids from the B-position of lecithin to free slterol
(lecithin-cholesterol—0 acyl transferase EC £.3.1). “tudies



on GLhese UThree enzymes including Lheir purification and

characlerisalion have been reviewed (Hyun sl al. 19&6%).

Chiolesterol esterases are invelved in  The initial
metabolic tranzfermentations of dielary cholesterol and its
esters. In the intesztinal lumen, pancreatic cholusterol
esterase calalyses the hydreolysis of choleslterol ssters into
free szterol which 1s LThe forw regquired for absurption
{(Vakiouny and Treadwell, 1%44). Afler transfering into Lhe
intestinal mucosa and prior to release into the lymphatic
system, the sterol 18 reesterified by mucosal cholesterol
esterase. There is proof thal Lhis enzyme is5 closely related
fo. the enzyme of pancreas and may be 1denticsl wilh it

(Hernandez el al. 1955; BRorja el al. 1964).

Cholesternl eslerase enzyme has been purified from  rat
pancreatic juice (Hernandez and Chaikoff ,1957), ral psancreas
(Murthy and Ganguly, 19462), human pancrealic juice (Yahouny
and Treadwell, 172468) and porcine pancreas (Swell, 1966) .
This eslerase has also heen ildentified as an  inlracellular
enzyme in & variely of animal tissues such as‘ rat liver
(Swell and Treadwell, 195%; Hirsch gt al., 1952), human iorta
(Swell, L., 194646), bovine adrenal cartesx (VAhouny oL al.,
19623 Hoffman, 1967 and Vahouny gl al. 19673, human cerebro-—
spinal fluid (Roillei, 19600, rabbiil i1orta (Marlin and Ames,
1963)  and human leucocyles (Matlsoen and Volpenhein, 196@).
Bacteria (Malttson and Volpenhein, 19468), moulds (Troul 714 al.

1960) and veasts (MNovak, M., 19652 are also Lhe source of

cholesternl esterase.
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FIG.1. TYPICAL ESTERASE REACTION

HYDROLYSIS OF TRIACETIN BY PURIFIED HORSE LIVER
ESTERASE . THE BROKEN LINE INDICATES THE POINT
OF SATURATION (FROM SARDA AND DESNEULLE, 1958)



Eventhough & mumber of sludies have been carried oul on
the isolation, purification and properties of cholﬁaterolj
esterase from animal and olher sources, o far no work is
reported on ils isolaltion and purification from fish. Almost
all frecsh water, brackish and marine fishes may contain cho-—

lesterol eslerase in their liver.

A Lypical esterase reacltion is shown in figure . It
shows that the reacltion velocily of horse liver esteraze 1s a
function of substrate concentration. The vertical dJdotltled
line indicates tThe point of saturation of The solulien with
triacetin. To the left of dotted line triacetin is soluble
forming & homogenous layer and te the right of the Jdolted
line 1t exists as an emulsion. The esterase reaction rate
reaches maximum in the soluble region and is steady in the

over saturated area (Sarda and Desnieulle 1958).

The intracellular cholesterol esterase have also  been
discovered in lhe mamalian tissue (Davis, 1964). The presence
of this enzyme in pancrealtic juice of doyg was reporled by
Mueller (1945, 19163, An intestinal cholesterol esterase was
detected by Klein (1938) in the cow. This enzyme 1is also
found in the pancreas of porcine amd rat (Swell, 1964).

Since a lot of work has been done on tge isolation of
the enzyme from animal sources, 1t is desirable lo isolate
and purify this enzyme from Lhe agualic sources. In a survey

in our laboraltory, marine cal fish liver was found tlo have
more cholestrrol esterase activily, and so lhis was used for

the isolation and purificatiovn - the enzyme.

4
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enzyme from the mammalian lissues, yeasls, moulds and
microbial sources (Swell and Treadwell, 195537 Hirsch el al.
1952; HNovak, M., 1945 Troul el al. 19603 HMatbtz:on  and
Volpenhein, 192468). The structure of cholesterol estesrase and
its properties has been eslablished by e y workers
(Milstein, 190b; Milstein and Bayer, 1961; Vahouny el al.
1964). The salient features on the isolation of cholesterol

esterase from differenl sources and their properties are

described.

2.1 Pancreatic juice cholesterol esterase
Detailed work has been done on Lhe isolation of
cholesterovl esterase from ral pancreas (Calame el al. 1975),

rat  pancreatic Juice (Hyun el al. 1946%), fhuman pancrealic

juice (Lombardo el al. 1978) and porcine pancreas {(Momsen el

1. 1977 Rosalind et al. 1983%).

— D e

Choleslersl eslerases are responsible for the initial
metabolic Lransformation of dielary cholesterol and its
esters, In Lhe intestinal I umen pancreétic Juice
cholesleral esterase catalyses Lhe hydrolysis of cholesterol
esters to free sterol in which form tUhe ‘absorplion lakes
place. #fifter transfer to the intestinal mucosa and prior to
the vrelease into the lymphalic system, the sterol 1s re-—
esterified by mucosal cholesterol esterase. This enzyme
system is closely related to lhe enzyme of pancreas and is
identical in itls properties (Hernandez el al. 1955; BRorja el

al. 1964).

&



A partial  purificalion of cholesteronl esterase from
porcine pancreas has heen reporled by Hernandez and Chaikoff
(1957} . From ammonium sulphale (&0W saltlurated) extlracl of
acetone powder of porcine pancreas, Lhey have collecled a
cholesterol esterase. After dialysing, fracltionation and puri-
fication using Sephadex G-100 column, aboul 400 fold purified
enzyme was oblained. On aultrafiltralion and 5DS gel eleclro-
phoresis il gave more Lthan one hand showing the enzyme was
not pure and contained other protein fretlions also. Murthy
and Ganguly (1962) attempled to prepare a partially purified
enzyme from the aceltone powder of ralt pancress. The proleins
were absorbed on  clacium phosghate gel and eluted witlh
phosphate buffer, pH 7.0. This resulted in Lhe separation of
hydrolysing and synthesizing choleslerol eslerase aclivilies.
About 9% fold concentration of hydrosase wase oblained. Ttie
synthetlase was recovered by 0.6% ammonium sulphate exlraction

of Lhe gel concenlralion.

Pyun el al. (1969) have isolated choleslerol esterase
from rat pancreatic juice. The protein was precipiltalted wilh
35% aceltone, separated on DEAE cellulose and hydr;xylapatite
column chromaltography and elution with pH 6.8 phosphale
huffer motalitly. Mercapltoethanol and 1OZ dimethyl sulphoxide
were aleo added Lo the system Lo reduce the loss of aclivily
in the process. Here the recovery was only &0%4. The sample
was stable for & wmonths atiftland was homogenous on 8D gel

electrophor@sis.traue 1,13)-
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M omoles/
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Recovery

Pancreatlic
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precipitatle 14.4
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apatite * 0.0&
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ARctivity of cholesterol esterase during

TakLE la,

purification

Cholesterol esterase

Total Specific

Fraction protain activily acltivity
ma. units unils/mg/
protein
Pancrealic juice 1426 .0 &HBH3 5
357 acelone precipitatle 533.6 38461 7

DEAE cellulose
(.15 M) fraction

Hydrnxyl apatite
(0.20 M) fraction

79

0.89

1655 &1

805 &776

Hyun et al. (1949}
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A cholesterol esterase from human placenta has heen
purified by Chan and Morin (1971, The final preparaltion
gave aboul X% vield and 350 fold purification. This gave one
band on #BD5 disc gel eleclrophoresis and a specific aclivity

. o
of 8 x 10 .

The cholesterol esterase of rat pancreatic juice was
found to thave a molecular weighlt of 6500090000 daltons
(Moragan el al. 1968; Hyun gl al. 1971). On precipitation
with acetone it forms a dimer of wolecular weight 1,3%5,000
daltons (Hyun el al. 1972). In the presence of cholate it

gave a higher wolecular weight equal to six  tissues the

monamer on sephadex column.

Teale el al. (1972) have reported a cholesterol

esterase from porcine pancreas of molecular weight more than

&,00,000 which on lipid extraction was converted le sub units

of molecular weight 1500020000 daltions which c¢could still
hydrolyse and synthesise cholesilerol esters. Human

pancreatic c¢holestierol esterase had a molecular weight of
3,00,000 daltons by gel filLtration (Erlanson and Borgsiron
1970 . This is a bigger size for a lipolylic enzyme and it

suggests that human pancreatic choleslerol esterase may be a

dissocviable aggregale. Hoth the cholesterol esterase and
lipase complexes dissociates in the bile sall solution. It

is  found that pancreatic cholesterol eslerase is vulnerable
to digestion by pancreatic profteinases much more than

pancrealic lipase {(Vahouny el al. 1964) bhul can be prolecled

11



Takld 2

Ratio of encymaltic
choleslerol

synthesis
oleate during
cholestierol

and hydrolysis of
purification of

esterass

Fraclion

Pancreatlic juice

35% acetone precipitation

DEAE cellulose fraftio (0.15

Before dialysis

After dialysis

Hydroxyl apatite fraction

M)

Ralio of specific activities
for hydrolysis to synthesis

-+

1.2 &

Hyun et 11.(19&9)



by i le sall o Muy Ul mnd Garvogul v, b

denaturalian whi. 15

The  ermyins Pnozenstlive Lo surd
evident From the loss of activite an the final Prepear b an,

which can be reduced by Uthe addition of albwnin (Vahowoy  and

Treadwell, &

bhe  melhod adopled for Lhe purificatian of  pancreatic

Juice cholesterol wslerase by FHyun (1Y4H%) is descoribed

elsewhere. & AGO fold purification was repovrted by Herandes
and Chaibot ! C1957).  The foullowirng procedure was adoptod by

them.

) Acetone precapitlation:  Lold acetone was added 1o Lhe

ice cold  pancreatic  Juice  which Was previously

centrifuged and  the Final concenltlration was by
voluwms .  The precipitale was removed by cenlrafogation

solved snocold 000 M. pH 6.2 phosphate

which was redis

buffer. Inseluble probein was remoaved again by contri-

fugalion.

b DEAE cellulose coluwwmn chromatography:  DEAE  celijulose

previously washed several Liwes with 0.0 M phiosphate
buffer was wsed.  To the column the enzyme solulion was

added , eluled wilh phosphale buffer, collecled and  was

dialysed Lo gel a wmore purified enzyme.

(o Mydyrozylaptbitle  column ohromalographys T ciolumn

previcus by washed

pached with bhydrosylaptite, which was
wibtlh  O.01 H o phosphats odfer ph 4.5, Lhe shove  enzyms

solubian  wag godded apd eloated with 0.07 M phosphatle




wel Ay, The

cooal s Flow rale of 0.

.
»

boaf Ty g

fald

aluant wiere coliected snd Jdialvsed Lo gel 400-
paridicabion deponding on Lhe specitic activity i Lhe
original pancreabic Juice. L was ohserved thalt higher

concenbrations of acelone increased the yield of cnoyme

bl decreased the degres of purificalion. Attzmpts  to

Lhe fractions showed & less  in aclisity.

Yyophilise
Lyophilisation or freeze drying aflter Jdialysis resulled

i complele loss of aclivily,

The enzyme prepared by the hydrosylapatite chroamato-
graphy gave single band by polyacrylamide disc gel eloolro—
phoresis. With purified aldolase and Y-globulin as refs:ence
proteins in separate runs Lthe molecular weighl was fouirdd Lo

be 1,44,000 and 1,829,000 reaspsoclively with  an averans  of
1,566,000, The pH oplimam was foung Lo be &.o for Lhe esleri-
fication, Hith ral and hog pancreasas and rat  intesting  Lhe
optimum pH for the esteriticalion was &.1 and 6.5 (Heryvandez,
1957 Murlthy and Ganguly, 1962; Gwell el al. 1950 . The
optimum pH for bhydrolysis was 6.6-7.0 which is comparable to

that reported for the enzyme hog and bovine pancreas and  ratl

intestinal muconsa (hwell et 19555 Korenovsky et al. 17460

and Swell gt al. 1950). The ratio of specific activitiez of
the esterificaltion and hydrolysis of cholesterol esters  was
122 and  this  remained same Lhorowsghoutl the purification

process. This suggested Lhal Lhe ftwo acltivitiles are due Lo

the same enzyme prolein.



The effect of inps and inbibilors on Lhe aciivitly  of

cported by Uornsndes and Chatkotd ¢

Lhie  Bnvyme  w

P by Lhe addition of

S IR Deoambiag b

The veaolpon was

alsa Firtarid

10 M Macl, Lacol, Kael or HHA}1 alo ool &adl. L
that, the addition of O.1 M Ma, 04, HHS ar Q0,001 PHg or Sse Lo

Tubtion has ng ef focl o Lhe euzyme acliviiy. f4

the foa i d oy

sugges Led by

Fequiremert  of free sulphydrvi  aroup  we

completo inhibition of  hobh  synihelic and brydvaolylbic

aclivilties by irncubabion of Lhe enzyme wilh 10 M POME prior

to bLhe ‘e Imis dnhibition was  complaetely prevented by

10 M ocysleine or glutathione.

Like a&ll jipolytic enzvimes, VThe Pt oplimum for &

16 o dunclhion of Lhe physical slat.e of

cholestorol

the cubztrate.  The oplimam okl for the synthelic reactior  of

the pancresatic anmd intestinal onzyine ds H.l Lo &L and far

The hydvolytic reaction  d6 is &,7-7.0. ¥alues as kiglhe as pH

B.6 far the hydrolytic reaction (Murthy and Ganguly, PROHED

3poand ALY for synlhesis (iiwell

adoy, 1Y

and & low pH

1. In gevneral Lhe optimean pH

and Treadwell, 1°¢ are reporlag

for the synibhelic reacltion is found Lo be 0.5-1.0 unils lower

cliav of  The same  anoyme

than fthat ot  Lhe hydralytic e

cipne ] 1o calal

preparalion. The enzyme oan be

esterification reaction  which adg 1o gk

hydrolysis

dependent  gaquilibeium  wilh estevificalion at  leow M and

neen shown for

hydrolysis  al haigh pll. Buch & ziatuation has

g cholestorel)l  eslera R lapek-Wender anl

ral  panore



Bovrgetvrom, A I I Phes = L ETa ) ague s Lo Lhedd, f et tor

pancreat i bin ity s e o, 4. Flosweveyr v BT Lho

hydraolylic and 2ynthelic acbivilties remaing unchanged  Jduring

purificalbion processes (Hervandes and Chaikof i, 1%

196597,

Detailsd studics: on the amino acid composition of rat

epyol pglo

conducted by ilyan 2%

pancreatic choio

. This w

similar Lo Lhal of Lhe porcins panoreas

aming  acld  conposition.

GO e (Yerger el

Fosalind {A19863) have {ound Uhe comparative per cenlage

rat pancre rat

of  aminoe  acid in Lthe procing pancre

pancrealic juice and human pancrealic juicu (Table 3, They

have ohserved thal lhere was a bigh percenlage of proline  in

the human przvime Aand a low percentage of Lyrosine in Lhe
5 '3 ;

antreas amd pancrealic juwice. Trypltopian was

enzyme of ral |

as wall as  pancreatic

not  alt  sli detected 1n val pancri

juice. There were similarilies din Uhe amino acid comwmpoeszition

amongst Lhe enzymes from difierent mamnalian sourc



Pty acid compozibion of Shoelesterol ssterass

Pl
TR TR e pancrealtic roreatlc
mesl A Juioe i o

mol s mids !

Porcine

faniine acid

fispartic aciil 1z 11 1 (RN
Threonine 7 & s
Yerine 7 143 4 &

Glutbamic ad0id 10 1O <

Froline & 7 & i
Glycine 10 11 10 0
“Alanine 15 o 11 w
Valine 4 ;
Melhionine i} & =
Tasoloucine L ™ o 7
l.eucine 10 &
Tyrosing 3 i
Pheriylaline 4 4 4 A
Histidine Z 2 2 1

l.ysine 7 e é o

Argining 4 i 5

GCysleine |

Tryplaphan 1 1. ial &

M.l not detormined

080

FHosalind ¢l




Biudies  on Lhe  specificily of  fally acids  un Lhe

synbhesis  and hoedrolys reachions were carcied oul Ly mwany
war ke, LLods observed thal when bolh Lhe  aocbivitie-: Qe

fly i3

zared wilh the sams enzyme preparation, fhe apecifivities

For The andividual soids are nol me (Swell and T ahwell,

Eouimolar amounts of lageric 170Gy, Falmitic Cidnanyy,

s CA1&:0), Oleio (1851 and livoleic (18:7) acids We e

added in the sobslrate miviore. In synthesis oledc acid 1

bhe must aclive acid (Hermzndes and Chailkofd 19%73 Murthy and

Ganguly 1967 . Bul  some

1945 Hyun

Limes Linoeleiq or linolenis @cid dominates (Hernendez and

V]

Chailkof¥ 44

B O B A
LR E SN

Yy oFlurthy and Ganguly Salurated acids

¥ ooand short chain

are  less  aclive (Partby and Ganguly 15542

acids ‘(2 """ Cc are soldom reacltive {(Sueell and Troadwell ibts

19&1) since they arve s

Lubele s complstely

A3 H] N S

synlhes s

&

The falty acid 500 Ficaby for enzymatilc
and hydrolvsis of cholesterol

Synthesis Hydrol ysic
Fatly acid chalesteral fatiy -
g fovrmed releasedd

l.auric (1
Palmitic (162070 "ya 1G4
Sltearic (1HEO) 403 100

Oleic (185 1) 100 55

linoleio o

Hyun el al. C1%465)



00—~ Tavrocholate
Tavrodeoxy choi...

®
Q

[+))
O

Trihydoxy cholate

KN
o

Taurolitho cholate

% Of Original Enzyme Activity.

Taurochemo
Deoxy cholate

)
Q

. -A_ Nobile salt
0 10 20 30
incubation time

FIG. 3. COMPARISON OF VARIOUS BILE SALTS IN PROTECTION GOF
PANCREATIC JUICE CHOLESTEROL ESTERASE AGAINST
PROTEOLYTIC INACTIVATION. (FROM HYUN et al 1969).



With ftog papncrealtic  exbtracl, The bulyrate waz the

preferraed subslrale followsd by hesanosle, acetate and oleats

(CSwel L and Treadwe il 49550 dhis was sappoerbod by Lhe  esultl

wibth ral pancresatic duarce Vabiuny 1984 a5, (S ETC the

eeslers wore dizsoleed 1o o a mizture of lecithin and hile zalts

Lthe esters of salturaled (250 Lo 18500 and unsalturated (1821,

180, 18:3) fatly acids were all of Lhe same rale, Froin the

studtes 2T 1 understood LThal Lthe difference 1 reschion

crfic

rates are not due Lo The sub-lrale-engym2 aclion on
Lyivved 3rvey siltes but to the physiochemical properiies 0 the

falty acid dispersion.

In the synihesis of slerol onleales, daihvdrochelssteraol

has heen found as effeclive as cholestarol. Substitution in

the A N chiscin reduces Lhe aclivily (& i . 1554
2 . ¥

Hernandesz and Chaikof{, 199%7: Horzenovshky gl al. 160 @, by

Murthy and Ganguly, (9420, The  hydrosxyl group must  be in

ﬁpmmﬁihiﬁn {Hernander and Chailkod s, 19570, Dehydrogenalion

me pallern of speciticity

results in lower aclivily. The

is  ebserved for the hydrolyzis of both olealte and butyrate

esters of diffaerent sterols (Lwell 1954 . it is

;o required a ceriain sterol

observed bLhal vholesterol ssler
structure in  ils  substralte for oplimal  enzyme subsirale

t1w4H1) showed that  the  bhiydro-

interaction, Maorgan
lytic activities of ral pancrealic jurce againsl  choleslerold
o

ester remained conslant during chromatography on Sephades and

al

DEAE cellulose. Malleson and Yolpenhein (49864 b, AY6E, A-

have reporled At enzyme of ol pancraatic  juicoe  which



condary long chain  cavrboxyl

hydrolysed various primary and g

LEFS 0N Lhie  presencs of bite Lts and  appsared Lo be

It s Found Theat Lthe

tdentd ool wil Uiy chulssleral

relative  rales  of synthesis and hydrolysis depends  on the

1960 b,

glecltrol yle concenlralion (Horzenovaly

1is

Frad obserewsd Lhat bile -

Mucllier i

effect  on Lhe activily of cholesterol sslerase. Bed gy e
(1954) shogwnd Lhat the esterificaltlion of cholesleraol Lakes

e and Lhat the hile

place  only in Lhe presence of bile s
salts protected The enzyme from deaclivation during starage.
Thise dis by chemically combining the bile a&cid wilh Lhe anzgyme

Foungd Lhatl Taurocholates and

(Madswadsk i, 7 Klein

glycocholale  were more polent activaltors.  YVabhouny el al.

sported thal deoxyobolabs and wts  conguaates

{1964 b,

were completaly inacltive. SGame 15 Lhe CEse wilh

1954 Murthy and  Ganguly,

dehydrocholic  acid (Swell
Ioncrerhiyadon
196), ds  due Lo lryptic dige

+

& I . 147 &1 Ay

stion (VMabuny

198%, 1947,

Very  little te  known aboul the eslteraze ‘or  lipase
activity of  swivne milk and Lhe specificily of  Lhe enozyms
responsible far the esterase aclivily is now Enown
(Augustinson  and Olson, 1961).  Marloon C1%530) has  Lried to

isolate esleraze trom insects, bul no reporlts are availlable

-~

on its properby sbudies and olher &



Lerase from allier sowrce

e Chotles

o i
b ® fuu ®

fodwiny

zpluble ohole grol eslovase w

partially  purvified

.

Sl ] )

LTivaer by Devikin and Goodman (19685, The aclivily

from rat
was  precipilaled by 30% zalurabtion with  ammonium  sulphate.

19!

From earlier studi 2y it o is shown that the

(BHyron ol

activity in Lhe liver is  Thou o Limes less Lhan  in

wag unglable arel tiad

PANCPeas . The Final enzyime prepared

lost dts major acbivities in one day®s storage. This  enzyme

had only hydrolylic ability, Its pH optimum was belween 6.5

I L A . N . .
ard 7.5, Iun and Cu anhabiled Lhe enzyme severely, EDTA

or calions had no effecl on L Ly N-Ethylmaleimide

(HMEMY  and PORE were slrong inhibitorse. addiltion of DFP and
reduced  aboul &S0N of 1ls activaly. It has  Litlle activily

against p-nitvopheny)l acetalte. Delergenls like Twesn—-£0  and

chiolate inhibited The reacliaon.

Jlyc
It was found that Lhe liver enzyme 16 epecific lowards

certain fatly acids. Dn reaclting wilh  the choleslerol

eslers, the oleate and linocleale were rapidly hydrolysed,
followed by acelabe and palmiftale, Slearate was not  raacled

and olhers (Sgounlsg 1968y GQullerand Sgoutas

07 .

Lerol

1970 19708 btestoed a  nuwmber af chiol

cstere of iz and trans unsalurated acids and Found Lhat ci%éﬁ

tial for Lhe subsirate of scluble snzymes.

structurs was

The curve presenting Lhe activaily of g funcltion  of

double bond posilion vesewmbles curves describing the mobilitly
of the corrvesponding acids 1o TLEG and  GLOC Gk mean, 197

Al o 1PEST )

Gunstoane




The presence of lysosomal cholesterol eslerase in  rat
liver has heen reporled by SLoffel and Gretlen (Z2967) and the
cholesterol esltlerifying aclivily was found in ralt liver homo-—
genates at pH 4 iStokke, 1972 a). The human liver enzyme has
a hydrolylic activity @€ pH % and synthetic activity at pH
3.8 (Stokke 1972 a, b). An acidic activily associalted wilh
plasma membranes is reported by Riddle and Glomset (£2973).
Detailed sftudies on the human liver esterases had been con--
ducted (Burke and Sohuberl, 1962; Sloan and Fredrickson 1972
a, b). In tLhe adipose lissue of ral and human, the eslerase
activitly 1s well established (Arnold et al. 1974; Pitman el
al. 197%). It was also found thalt the cholesterol eslterase
acltivity is involved eilher in Lhe uplake or mobilisalion of

cholesterol or hboth.

Mohammed (1948) has described the preparation of a
crystalline cholesterol esterase from horsg liver but Connors
et al. (1971) found that il was very low in eslerase aclivily
and the ac¢livity disappeared on recrysltallisation. The
latter waorkers destribed a liver eslierase prepared from horse
liver which 1s 270 fold purified dver lLhe acelone powder from
the starting malerial. On further purification it was 277
fold containing approximately & mg. of solids per ml. The

(-

enzyme could be siored at 5 € for at least one monith without

loss of aclivity. This has shown fifly times aclivitly
towards methyl bulyrate than towards acelyl choline. Its

optimum pH for reaclion was 8.0.



Z.2.2 In mammalian lLissues
Dailey el al. (19&3) found the hydrolytic activity of
The synthetic activily of lhis

esterase in Lhe dog adrenals.

cholesterol eslerase (Dailey el al. 194620, It

was 10 due to
was observed that an acetons powder exiract catalysed both

synthesis (Brot el al. 1963). The oplimum  pH

hydrolysis and
for esterification was betwesn pH 2 and 5. Shymala el al.
(1946%)  have noliced that the optimal pH for the cell sap
pH 2.0 and the reaction was independent of ATP,

eniymemWwas

coenzyme—~A or Mg .

Coultte and Stansfield (1968) have shown that bovine
corpus luteum hydrolysed choleslerol esters with oplimum g
G.0 ang 7.5, DFP inhibiled tUhe reaction but mnol PCMEB. About
207 of activitly was noticed in ihe subrellular fractions.
Morin (1972) observed thal in the corpus Juteum of pregnant
rabbils the hydrolysis and synithesis aclivilty was highest in
the mitochordrial fractions wheress in Lhe ovaries of ratls
the acltivily was in the supernatent fractions (Behrman and
Armsirong, 1969). A cholesterol eslerase from human placenta
with a specific activity of 8 x 15 was purified by Chen and

Morin (1971).,

A detailed study on cholesterol esterase of ralt brain
was conduclted by Eto and Suzuki (1971, 1973 a, " by. 1t had a
synthesis acltivity at pH 5.6 and was inhibited by bhile salls.
AL pH 4.2 1t had highest hydrolylic aclivily. ft was acti-—

vated by cholate, deoxycholale and taurccholale. Pritechard

and Nichol (1944) cobhserved hydrolylic aclivily in ral  brain

a4



at pH  6.6-T.b. The aclivily &t pH 4.6 was depressed by
deoxyctolale bul stimulated by 4 fun cholate and was activated

by taurocholate.

Chooesterol esterase of arlerial tissue has been
studied by differenl workers. The hydrolylic aclivity has
been investigaled in Lhe alhercoscelerolic rabbil aortas (Day
and Gould-Hurstl, 196%), Pigeon aortas (81. Clair el al. 1972)
and in lhe supernalt&nl fracltion of ral and monkey aortlas
(Howard and Portman, 1964). In the human aorla the activity
was aft  pH A.6-7.4 depending on  the substrate dispersion
(Kethari el al., 1970). It was partially inhibited by metal
ions and PCME. Tauro cholalte activalted the enzyme. Similar
observalions were made by Kothari et al. (19773) in the

acetone powder of rat and rabbil aonrlas.

Proudiock and Day 1972)  have {found an energy
independent esterase with a pH oplimum of 5.0 in the
atheroscelerotic rabbit intima. Similarly peritoneal macro-
phages contain an enzyme wilth pH 6.3 (Day and Tume, 1969) .
Tume and Day (1970} observed an enzyme in alveolar

macrophages wilh a pH optimum of 4.3,

ek Cholesterol esterase by cullturing €. versicolar
a cholesterol esterase was produced by culturing

©
Coriolus versicolor anaercbically at &7 O for % days on  a

medium containing soyabean oil, defalled soyabean, potassium

bisulphate and Magnesium sulphate (Patented by VTakara Shuzo

R
i



Co. Ltd., Tokyo, Jdapan, 1969 . The c¢ultluree filtrate
containing the enzyme al a saturation of 80X ammonium
sulphalte , was precipitated, dialyzed and lyophilised. This
was dissolved in 0.1 ™M phosphate buffer, rurifiled by
chromatography on Sephadex and DEAE cellulose columns Lo get
a yield aof 8L with specific aclivity of 5.55% units/mg.
protein. Lt has an opltimum H of &.0 and temperalure 400 C

[+]
and stable at 45 (.

2.4 Cholesterol esterase from fish

Eventhough many workers have conduclied detailed studies
on the occurrence of choleslerol eslerase in animal and human
pancreas, pancrealtic juice, brain, liver el¢. there is so far
no report available on the 1solation and purification of
cholesterol eslerase from fish sources. And so far a fully
purified and stable enzyme in sufficient guantity is not
prepared by any workers., So an altemplt was made lo 2xplore
Lhe possibility of isolaling Lhis enzyme from a cheaper and
abundant resource like fish. On surveying the availability
of cholestlerol esterase in a number of species of fishes of
freash waler, brackish waler and marine waler, if was observed

thal cal fish (Tachysurus thalassinusg) contained the enzyme

in substantial qgquantity. So studies were conducled on the
isolation and purification of cholesterol esteragse from catl

fish.

This thesis Jlves a detalled report o Lthe

investigation and i1solalion of an acltive and highly pure and

PN
n
%3



stahle cholesleral from Lhe Liver of LThe oal {ish o

Tachvysurus Tl Ly, The phivaei and chemiogal properlies

Tike Lohid bl Bhon s ma kel ae sedaht, inelbics,

e

AN compasibion and daspobilisalion sve dlsow

i this the

Varilous
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3. MATERIALS

R D) WA s

fiah Clachysnyus Tl )

\

fiator o i

the source of enzyme. Fresh cat

Lhorcughout The experiment

Lture, used was in rigor zlalte. The

faeh dmmedialely atlter ¢
cal Fish wars cul oapen aond Ll brver was Femoy o in culd

0
condrtion (O Lo 4 Cr.  Un oan savevage, Lhe Fish contained about

in cach

liver was used

. liver. And aboul

batch of enzymes isolation.,

3.2 Reagenbs and chemicals

ALl chemicals used were of extreme high purity. The
substrates like choleslerol stlearale, cholesterol oleate, cho-

lesterol laurate, cholesterol palmitate, esloc. were from Sigma

Co. Ltd., 8L, Louils, U.H.i.

Chemicals

FThe colunm chromalographic malerials

Gephadex G100

DEAE Celluloss

SGephyoryl S-200
were fram Pharmacia Fine Chemicals, Uppsala, Sweden .
Silicagel for coltumn chromatography was the producis of RBDH
India Ltd. The ion exchange resing

Amberlite IR 1£0MH

Dowesx £ 3 8 HOOO

Dower B0 2 1E H

were obtained from BDH, Poeole. BEngland.




The amivie aciod slaoncdards and Lhoe veagents Far KL

L feom Technicon, iHew  York, .o, ,

wha i

A id

gxcept melhyl cellulose, which was Lhe product of B, Fler ok

oy disc 1 eleclrophoresis

Imdia Lid. Thew
Trishydrovymelthyl amino wmelharne (TRIS)
fAory lamide

were from B, Mervcl, Damstardl, Germany.

FREIN® e byametinyl 122 Diswinoelhane (TEMED)

IR methylene bisaceylamii
Gromophenol blue
Sodium dodecyl sulphatle (SDHE)
were HDH, Poole, g Laml.
Fiboflavin - Pfilzer, India L.Ld.

Amidn black George, . Gurr Lid., England.

Eithylene daamine ltelraacelale (ED1A)

and other chemicals were oblained From . Ferok India Lo0d.

for carbohydrate estimation was

The orcinol
oblained from BOH, Poole, England. The protsan standards

Fibonuolease A

Chymolrypsinogen A

Ovalbumin

Bovineg serum &l bamin

Blue dexlyan

were products of Pharmacia Fine Chemicals, Uppsala, Sweden.

phosphate  debydrogenase Sigma

P, Ui,
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egutpments

ERREEE CVARCY

ApECLyon o eolyophotome

Loondy . Mew York, U500,

cotropholomeler Double beam double way

TL.G At el

with

e b phio

fol

b Lachments Flodel Fo.558, Hitacohi L

JE T

the Teohnicon MG -~ 2P wingle cotumn fon

Ins

Teohnicon

Aming acid snalyoer 5 0w .

Corporatiaon, Rew Yook,

Chromalagraphic columns: 20% 2 100 cma., 1.5

Fhrarmacia Fine Ohendcals, Uppesala, SGweden.

13 olher columns described wers fabricale

OO0 MNtrorac fraction collecltor and 2089

Liiv LN re Loer A £ chopps

absorpbion

R Fradukler,

chanme )l vecordor &% LK,

Ay FLEGAOY, High speed refrigerated centr

used for centrifugabion upto 10000 r.p.am,

M.t Imstrumenis, Ahamadabad, India,

BY  Hitachi Automalic  jpoeparative  ullvac

Flode |, Qrop SN Hitachi Hobi Co.,

SRR,
Weastl

{m I8 FIAan Y

a) Waler balh -~ Ha

by fAtr oven Vempo ILmndustries Pob. Lotd.,

Jodia.

Toshniwal Tyophilizer — Tozhniwal

Madras, Todia,

L.t

LIS

S0

o s oh

L.t .,

hrothers

&l

e lenglh
5 CATIMLMG

Tokyo,

exchanige

Lruments

#0100

d locally
U Cord
vy Rar I3
Sweden.

1fuge  ig

e trifuge

Tokyo,

Fombay ,

Pyt .



&, Dize el elecivrophoarests apparabits amnd 10 md HwWer
] i |

aupply unid Toshniwsl brothsrs Pyl. Ltd., Fadras,

IR T S A
0. 117 Malisphoreleciropborelic unit for slabgel ele—

chrophoresis - LKE, Bromma, Swden.

T1e  Drigital  pH meler, 1400 PE. RHesearoh Concord

Irestruments Pyt. Ltd, . Cochan, India



METHODS



4. HETHODS

tew Tabyamelric melhod

Cholesterol eslera
according Lir Riar C12462) after slight moditication of  the

procedure. The melhod consiszts an sslimaling the fally acid

liberated Ly The enzvioe From Lhe Lriglycevida gmulsian by

titration walh slandard albkali.

ents

&) Subslrale God g cholesterol acetate in 1 mi. alcocohol
and O g. albanin were bhlend wilbh 50 ml. atoIMphosphate
buffer C(pH 7.0 for 5% min., Filltered and keptl.

oy MAZ20 SDodium hydroxides

Fpprogsimately E50 ml NS sodium hydrovide was prepared  and
Vi

H

normality was csbimalbed.  [L was Lhen diluled

its exlya

Lo get exacltly N/Z20O scdium hydroxide.

™
—

Fhosphatlse butfers?
Sltock solulainnss
Soluwlion &0 - 0.F 1M solulion of  wmonohasic sodium
phosphale.
Holulion 12 .02 M osclution of dibasic ool um
phiogplhaala.

39 ml oof A and &1 ml of B diluted to 200 ml. Lo gel &

solution pH 7.0,
o) 5% alcaliol
Commerveially available recbified spiril was used.

a) Fhionolphihalein indicatars:

sl ool l .

O, b solulion an



Frocedures

2, D oml . subsirate and ane ml.

I & 10O ml. condoa

liver exirach conlaining  Lhs enzyme were mixed well and

incubated for 230 min., wilh occasional ehaking., AL Lhe end of
incubalion  peraod, 20 wl. &5% elhyl alcohol  was  added to

Lhe emutlsiona Control were

arrest (T reasction amd Lre

ded hefore the

alsn  done in a similar way bul ebthanol was ac
addition of enzyme. Afler the reacltion was over, lwo drops

of  phenolphthalein indicator was added and  The liberated

fatty acids were Uilraled sgainst N/ sod . hydroxide
solulion. The quantily of enzyme was selecled in & manner to

give  a Liltre value of & te S ml N/ZO sod. hyvdroside  for 20

minutes of reaclion.

Ine unil of enzyme is defined as the amount of enzyme

required Lo libarale one micromole of thy acid per minule

o
from the triglyveceride emulsion under study at 30 C.

4.8, Enzyme homogernily Lesbs.
t. Gel fFiltration

. Polyacrylamide disc yel eleclrophorvesis and

2. dibzovplion speclirum.

A.Z2.4, Gel filtration

hel fillration was pervformed on sephacryl S5-200. The

)

aled and poured into & glass  column

gqel  susponsion was e
(1.5 n 00 cm.r o alrveady half §Filled with disgtilled waler.

Thie gel was poured anbil Lhe bod volume rveasched a height  of

o dlumt was drainod Lalil Lhe waler level fFalls Lo

O . The



the bed level at which the coloumn was connmected Lo 0.01 M
phosphate hafdfer  and The column oullel was conmected to &
peristalic  pump adijusted Lo drain Lhe column at 1% wml. per
houwr . PAboeut one  litre of the buffer was passed to
egquilibrats Lhe gel bed. To This egquilibrated coluwn 10 mg.

il ezlerase probein was added and eluted wilh

of  chole
0.0, pH V.0, Phosphale butfter al a fiow rale of 15 ml. per
hour . The aluant was fractionated into % ml. volumes in
ultrarac FOO0  fracltion collector after monitoring the

i wilh WY cord 111 W  absorpltion meler,

absorbance al

which gave Lhe absorplion patiern.
4.2.8 Electrophoresis
Folyacrylamide disc gel electrophoresis was also done

to ascerlain Lhe homogenity of s ed ezlerase (Davis
- P Y

17645 .

Reagenls s

Solution A,

AN Hydrochloric acid = 485wl

Tris Géhed g

TEMED Qnel

Water To OO0 .

Tn

Solutiorn ks

T H Hydroohlorio acad 48 ml .

Tras

TEMETD O.4é ml.

Hater to TG wml .



Golution (3

Oy Lamide X B TEe

KR 0.7

Waler Lo 100 ml.

Solulion e
fcrvliamide 10 g
SN 205 .

HWater Go - 100 ml .

Golution k2

Hiboflavin - 4 mag .
Water %o - 100 ml.
Trie glycine buffer pH 6.
Tris - LA I
Glycine - HEE g
Water To 100 anl .

°
This huffer was sltored at QO

hatfors o

By omophenol blue (HMa

Bromaphenol blue B0y

Water Lo 100 ml.

mivdoschwarls shains
fFimidos chwarts = T .
Giacial acelic acid 7 ml.

Later Lo 1030 wl .

atidd

diluted

10

Ltimes

jusl



The  runming ygel conbaining 7 aorylamide was comgosed
at solutions &, C, &£ and waler i 1e&ad  proportion., The
spacer  gel and sample gel were composed of  Z.D% 0 acrylamide

and was prepared by mixing B, D oand B solutions in solulions

red by mivang 1 owml. cholesterol

mple was pre
esterase  solulicn 10 mg. protein) and 0.1 wl  bromophenol
blue solution with an egqual volume of 5% acrylamide solution

by mixing B, U and B solutions in 1:Z:1 ratio.

The gel ifubes (8.5 2 0.6 wm) were filled with 2 ml.
running gel solubion, which was overlayered wilh few drops of

ed near a flourescent

walter. Ths tubes (4 numbers) wers pla

tubelight for 4% minutes Lo polymerise. Afler polymerisaltion
the waler layer was removed wilh a piecse of filler paper and
.25 ml. spacer gel soclution was added, followed by & layer

of water and allowed to polymsrise as befaore for 4% minultes.

Fgain the waler layer was removed from The Ltube and 0.2 ml

esterase sample was added and kepl before flourescenlt lamp
far 45 minutes. The ltubes were Lhen fixed to the electro-
phoresis apparatus  and Lhe remaining porltion of the tubes
were filled with Tris—-glycine bhuffer. The lerminals of the

apparalus  was  connaclaed Lo Lhe power supply unitl and the

gleclrophoresic was dorne al & oA per gel.

Lhe gels were taken outl

T Lhe smd of electrophors

aof Lhe Ltubessz, fir«<ed and stained wilth amidoschwaytbz soplubtion.

stained by repeated washing with 7% acelic

The gels wera

acid and pholograwhed.



o Y s e : 3 -
4.2.3 The absorplion specterum of pure esterase

The absorption spectrum of pure choalastarol Brlerasis
pretein  was  taken by scanning 0.%%  chole @ L

protern  in 0.1 M phosphale buffer from 200 Lo

0 1T e

visible double beam double wavelength cpectrophoflomeler,

4.3 Malecular waight determinailion

The molecular weighl of purified 01
was determined by
1. Gel Filtration or Sephaden G100
Z. Sodium dedecyl sulphate polyacrylamids dizo qei pleo Ly

phoresis.

4.301 Gel filtration on Sephadex G100

deacreataed 2 The faine parlicles WY& by

1

NELON Wis

decantaltion. The volume of The g8l susps

sufficient volums of O.1 M phosphale buffer pH 7.0 was

for a final buffer conceniration of O.81 M.

pension  was  bhrought &t 4 € and  poured Lo oo damn

Filimdd

ot
oy

(1.5 ¢ 109D om. pharmacia) which was previously ha

o
withh  0.01M phosphate buffer, maintained at 4 C.  As Lo

was poured, gxcess buffer was allowed to pass tThrough the
bed. Pouring of gel continued till the gel bed reached a
hight of B0 ems., controlling the elution rate as 13 ml/h.
by using a peristatic pump. The column was Lhen washed and

N

equilibrated with Z litres of Q.01 Phosphale buffer, pH 7.0.
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To this, ecquilibrated column blue dexbran,

proteins ribonucolease: 137000, chymolrypsiviogen i

ovalbuming 42000 and albumin; &7000 ana  puve cholesterol

e applied and e2lulsed one a

groanotiver and Thielr

elution volume was recorded with the aid of UY cord

absarplion mater, From the resulils

2ach profein WA

calculatlad as per the equation

l.__._,‘ = K’t o

Kawv =

i

ion valums ofF T

iu

-
i
-
[

Whevre Ve =

carticular gproteins

T

Yo = Yoid volume; the slation volame of bDlus dazaliyasan

Vi = Total bed volums

The

were piolbted

om gy o o e aa e FS R
LA hancs [PERR -] FTeds L

of maolecy

was delermined

ording Lo itz

chelestera

value.,

~oe = o . " R
.32 ) ‘:.'!]l.llx,::iit_’ ;..‘f',’ ‘v 4 o {

n
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Molecular weiaghl of cholesteral estle

determined by SD08-polyvacrylamide disc  gel

—
T
ot
]
i
T
-t
O
]
p
s
o
[
i
-
i

according to Webar and Osborn (19472,

Reagentls

a) 0.0% ¢ Phosphate buffer pH 7.0

I
~e

This was prepared according to Gomori {1%&: as follows:

M
24
0]



Solution A

.29 NmHzpﬂg dHa O in 100 ml distilled water.

BDolution B

m

csolution & was mived with &1 ml. solulion B and dilubted La

200 ml to give pH 7.0, $.0% #

by Gel buffer

Gel bufife

iR
=
£
1
"
i
0
[¥{
-
o
N
£
i

preparvad as

Nalig Py, EHZD -t 7.
- L

- 0. 3

2

i)

ml .

Zod. dodecyl salphale ~ 3G ma.
Mlercapltoethanol - Gotoml,

Hater 1o e o oml .

d) 0.0%% EBromophernol blue in water

e) Preparation of sample and siandards.

The standard proleins e £, Chymolryvpsinogen s

Glyceraldehyde 3-phosphats dehydrogenass, Ovalbumin anad
Bovine serum albumin and the purified Cholesterol esterace
was separately dissolved in 2 ml. sample buffer to give a
concentration of 1 mg. protein/ml. and the sclulicons were

)
incubated at 37 C for 2 hours. Six clean 10 ml. test tubes
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5

ﬁl of  G.0Z¥W  bromaphenol

2}

wer..e Laken. To each test tube C
Blus, 1 drop of glycerol, 3 Al of mercaplosthanol and 20 fel
of  sample buffer were added. To one by one of these tube:z,
added IS0 /11 of the incubated protein  solutions af Hibo

riuclease A, Chymolrypsinogen &, Glyceraldehyds ZS-phozphals
deiiydraogenass, Cvalbumin, Bovine £8 #lbaman and
Cholesterol seierase and labelled. These were well mived and

kbept at 4 £ {faor furlther use.

R
LG CT

tead

]

1)

1 Qeorviamide

Thig was prepared s: follows:

4

Ficrylamide - ZZ.Z 9.

Bis

is-acrylamidea - ety g

—
|

oy
(o]
i
2
fomt
E Y

Filtared and kepl al 4 O,

g3 Fersulphale sclution

P

E - i35 mg.

i
g
-

o
-
]

AMMON UM 2
Llet =r - 0 ml .

Frashly prepared for each axpesrimani.

B MNNMY tetrameihyl ethylene diamide.

Procedura:?
The gel tubes (8.5 x 0.6 cm.) were lhorouahly cleansd,
rinsed wilh distilled water and dried in an air—oven atl

100 & 1 C.

FFixed the tubes in & stand. Deaerated 10 wl. 0qg=l

buffer and mised wilh 9 ml. acrylamide solulion. The mixtlure

4Q



was  again  d

persulphate a
gently ehaken
avaiding air

of

=

After
gl was remov
Ml

100

301

were taken, «
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1

i

¥ rarm the tub

wartz in 7%

eler

Lrograms

was calculate
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wi th
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and ml. poriions ware

[

bubbles. = dro

PR

immediatlte

olution

. Lhe
with

ed

(W0}

Lh
ulilon praparad

arzfully fiused

S 1T

[

i

C

i

walter withoul distuarbi

two chambasr

Led gel

amni =1l

R AR

appar

by prepared ammoniuam

ded, The mixzturs was
Lo Lhe gel T b
=N win Lo

Lubes

The

i

wrin

2ack of Lthe g2l Lobe:
TE C caters
.

ad AT

iy Qyen =y WE

g i

atusz weyrs 3] =0 Filled
A Y

dome =t in an &iv condrbionosd ©odm,
i et o e ] I N it i Tho nels ATy Yy o1
L= I IV S W ot ESIVS VR R A ¥ TR B3 e b 2 L3 Y T i

syvinge and gtai

08

10 mi

-+

acatic acid

repeated washing with

abtained, the mocilily of

d as per Lthe egquation,

Distance of Proitein
migration

Gel length afler
destaining

41

amidos ch—

1

with

cyar i

they

-
o

L Es VA

From

gach proteln applled

length before
staining

Gel

Distance of bromo-—
phenul blue migration



The mobilily obiained was plotlsd againzt log molscular

welght in a graph‘ Fraom the agraph, the molecular weight  of

chiolecsteral gclearas

e was determined tarresponding LG 1Lz

mobility.

4.4 Carbohydrate

Carbohydratle content of cholecslerol e5l

eslimated by rciael meilhod (Umbraiel 20 zl. 1959 attasr
hydrolyeis of Lhe carbohydratz.,

10 mg. of pure lyaphilised essile waEE hyddy o lvead
0.2 ml. 17 M hydvrochlaric acid at C for # hrs.e o LooaA Lesz
tube zealsd undesr vaouum. At Lie and of T i
of Ttest Lube was brokan and Transefereed Lo a2 genliviiu Aionn

-
-

with 1 ml. disfti1lled waler and cent

LY

i

containing Tihe fees su

U T

Lhrouwah columng of Dowesx 1 w4 B |

¥ oo

i
-
b3

1 o 30 cmy Lo remoyve Lhe aming aoidg:s and

4HC

]
)
»;

Wea =

dietillaed waler. The first

and dried under

BVRAQOr AL o . The was again dissoived in waler  and

repeated tili the residus was Free from

n

evaporaled. Thisz wa

acid.

bt
—
m

e

The acid free residue was dizsolved in 1 mi. distal
water. 0.01, 0.2 and 0.2 ml. portions of this wers Trans-—
ferred to separate test tubes and added distilled waler 1lo

make final volume to S ml. in each test tube. 3 mi. freshly

prepared 1% orcinol in O.1% ferraic chloride dissolved in



concentrated hydrochloric acid was added Lo oach

bath +Ffor 5 minutss, wivy o

il
1]
o
it
-~
T

Heated in

Similarly standarde containing 10, Z0, Z0 and

were  also prepared. The Test tubss v cooled  snd Lhe

colour developed was measured at % i a spectronLo-sn

spectropholometler., The optical density oblained faor Lha

3
)

-
-t
iy

standards  were plolled in & graph againzl  correspo

concentrations

L
i

. Fraom the graph obltained, Lhe  carbobodralae

conlent of eslerasze was read oul, agsinzt itz ophioal Y

)
[l
(K]

4.5 Aminoe acid analys

4.%.1 Amineg acid analysis uwsing aulomaltic aming

Aming acid analysis was carvisd nul according To Hirs:

\,
1

Ct

(19752, Ahoutl 10 ma pure cholesltarol esferass oy

hvdrolysed wilth 10 mi & M HClI &and & pinaoh of prETin in &

i Fev e

hydrolysate wss  ewaporaied under wacuum

Festdus

53]

peated Lill The residus was free from

2
€
pi}
iy
-5
51}

evapoiraled. This

acid. This recidue was dissalved in 10 ml. of O.Z0 N sodium

gitrate of pH Z.Z. Two micralitre of this <solution was

injected into Uthe NG ZF Amino acid analyser sysltem. The
amino acid peaks recorded were identified and compuled wilh a

pattern from a standard amino acid mixlure.



4.5.2 Estimation

of trypltophan

Tryptophan being oxidasable during acid hwidrolysis

analysed

Goodwin
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4.& ELffect of tlemperature

4.6.1 Effecl of temperalure on cholesterol esterase activily

The cholesternol eslera Ay  was  conductged
incubaiing the reaction mixturse conbtaining 10 /Ai af

fram 4L

[0

cholesterol esterase at diffsrent Loamperatur

ted by adding

to 90 C for 20 minutes. The reaction

20 ml of absolule xlcohol and the liberaled faily acids wers

L MN/Z0 sodium hydroxide using  phenclphthsaleln

A
i

Litrated again

indicator. From the Litvre valuse The velocily of reacbion

{number  of moles of fally acid 13 ey minuled  was

-

Tha velooli

caleculated. From the gragihn showing

g Found

=
o

temperalure, the oplimum femperalture of vreazsliorn

outl.

d.5.2 Effect of temperalure

ezligrace

o+ Lemperaturs on

The

L by incubating 10 il of Lhe purifi:

£
Ly
i
-
i
i
3
"
=)
=

eslerzase wilh 10 ml of O M pH 7.0 phosphatle buffer and 1 ml

iiecal

NAZD calcivm chlaoride in a2 100 ml,

. U - o .
temperatures of 30 C te 70 €. After one hour The teampe-

at
0
rature of Lhe contenls was broughl fo 30

C and incubated 1w
the same temperature for 20 minutes and adding 10 ml of 1ihe
substrate (0.1 ml., cholesterol acetate and .1 g. albumin  an
50 ml. pH 7.0mphosphate buffer). Afler lhe incubation the
activity retained after the temperature 1lrealment were
measured by titration with N/20 sodium hydroxide. The wvalue

of activity obtained far each tLemperalure were eplolted

against temperature in a graph.



4.7.1 Effect of pH on cholester

The effect of pH on chalsa:

determined by conducting the =

ranging from & Lo 12. The buffers wsrse

i
T
]

&) Univerzal buffer (pH Z-127

(1575

u
0

This buffer was prepared according to Lur:

A omixturs of 0,04 M phosphoric, bovic and scashi &l

Wwere prepared. Buffer of required pH waluye

bltained by adding Q.2 N ydium hydirgside Lo

the acid mixtures was shown i Lhe

-
]
ot
1%
-
b1l
Ui
i

on = -

&l Zoahd

. PR

A L=
o

£ [alts I

S

& §2.0

- =
=

10 78.0
14 83.5

12 1Q2.0




b The pH cptimum was also delermined using & hbuifer com-—
Binatin of Mcllvaine phosphalte Lbuffer and Rarbital

buffer prepared az follows:

il McIlvaine phosphale buffer (Gomori, 194

Stock soluilion.

A, G011 M citric acid solution

B, 0.2 M dibesic sod. phosphale scoclution.
#ooml. A was mixed with y ml. B and Thse mixlurse was
made  uwupleoe 100 ml. Lo give & bufier of the roqguired

gH as shown below:

Mcllvaine Phaosphalte buffer

pi voml .

fx)

.
e "

4 3.7 iy .

=t L e =

= 24, ST

&8

i1} EBarbital buffer {(Gomori (19462) - SLock solulion
A. 0.2 M sodium barbitol sclution

E. 0.2 M hydrochloric acid

=0 Ml. A and x ml. B were mixed and made uplto Z20 ml

to give the required pH value as shown in the lable.



Barbital buffer

pH $oml.

In cas of Mcocllvaine phosphate buffer foH E-70 it

[id

Barbital huifer (pH &.8 to %Y combination, Lhe aciivitiszss

barkital buffer pH rangs weres elevated Lo Mollwaine phasph

i

buffer level by adding Tthe aclivity difference from common oF

.8 and 7.0 Lo the activities of pH & and 7.

The activity values oblained al varicas M wers

13}
b

Gt fer amdd Plolie

plotled (pH vs aclivily) for univar:
Baribtal buffer combiration. From These graphs Lhe pk oplims

was found outb.

Y o 3

A.7.2 Effect of pH on stabilitly of cholesterol eslarase

The stability of cholestesrol sslierase Lo pH wss deler

12. The

by
Y
+
)

mined using universal buffer in the pH range of
buffer was prepared as in Tabkle 7. One mi. of 0.1 M universal

buffer (pH 4-1Z7. 10 A1 of purifisd cholestercl esleraze and

o

0.5 ml of N/20 calcium chloride were incubated &t 30 C Ffor 1

hour. To this, 10 ml of the substrate emulsion and 10 ml. pH

o
7.0, G.1 M Phosphate buffer were added and incubalted at RO C

for 30 minutes with occasional shaking. The activily was

measured by titration against N/Z0 sodium hydroxide. The pH

48



and  corresponding  aclivities were plotted on  graph, fron

[}
o

which the effect of pH on  the stability of cholestler

eelerase was determinad.

4.8 Effect of subszlratle concentration on esterification by
cholesterol eslerase and Km value.

-1 oof subslrale concentration on yveloolbw of

,

i

il
-

The erf

ction  was stadied by doing

T
i

Larase re

[}
-
G
it
i
B
P
T
-’l
i
—
141]
it
—
i)

mosterase aszsay with different concentrationz of Lhe subztrale

was carrisd on

[
G}

(o1t M Lo G.1 M. The re

methods and tThe velocity of rvesclion was datermined Yy

of Ffatty ascid

w

finding LThe number of micromole

., The waluzse

minute by 10 Al of purifisd cholessterol
of  substrate conceniralion and velocity were Lhen convertsd

te and were ploltied in Lhe =Tl ¥

[
i

Lo respecltive reciprod

—r

i
i

, line obltained 143

idi
e
[P

axizs of & graph. Fraom st

intercept were measured and applied i1n the Flilchaelis—Maenien

Hom 1
= % to calculate Michaelis

v Vi 1%

constant Km where slape is Km and y interceptl I

4.9 Inhibition and activation
4.9.1 Effect of aldehydes and ketones
Formaldehyde, acetaldehyde, acetone and ethyl metlhyl

ketone were incorporated separately to 0.1 M concentralions

49



in 0.1 M substrate. The cholestearol

conducted as usual bul wiih 15 ml. supslrate conftalining
formaldehbyde, acetaldehyde, acelone and ethyl melhyl ketone
and 10 Ll of purified cholesterol sslerase zolubion. T

reaction was allowed for 30 minutes and activily with ezch

i
o
T
-
=
3
Py
-t
[r]
j
.

aldehydastelons was

Wi
i

4.9.2 Effect of 1ineorgenic aniagnz: and calions

The anions used were F, Cl., Er and I as Lhair 501

A e 4+ et e ++
Ba, Ca, Cu, Fe. Mn Mg, =0, in

[)¢]

sadtl. The cations used war

-

1n the form aof Lheir chloridesz. TJ.1 M solulions o theza
were prepared. To delermine the effacl of Lhegze i1ons on the

grase, assay was conduclted wilh 1 ml. of soclutiorms wilh

'

ES
1 Al pure enzyme and 5 ml of the subslrate. inise was  kepi

for 320 minutes at 30 € 1o complesie the reaction. & conlreos

was &lzo doneg withoutl the enzyme. Afler The re
of 8574 alcohol was addsd and Tiiraled agalnsi  NAED  sodiam

hydroszide. From the results the degree of activity im the

af variouszs ions was caloulated. Tha cantrol TR

it

27

[

frra

alen assayed tofind oul the degree of inaclivalion,

4.9.2 Parachloro mercuri hbenzoale

0.1 ™M solution of FCME was prepared. To 5 ul of the
enzyme preparation was added about 5 ml of subsirate and 1 wl
of 0.1 M PCMEB . 1t was kept for 30 mits. at 36,C and after
the reaction, added about 20 ml. ethanmol and assayed 1lhe

activity as usual. The effect of FCME wag thus calculated by

comparing with a control.



4.%.4 Diethyl fulrophosphale

fAbout 0.1 M solution of

solution and 5 ml subszt

and LThe aclivily was a

contirol. From Lthis the effaect

was nolted.

4.0 pecificily

Ficity of

Lowards different falily acid
comiucting The azsay using
cholesteral aceiala, chalest

lezlerel  laur

sate,

cholestaro

)

chiole

andiv

were

atachii

amountz in ths reaction mixiure

minut and when the

acids libevrated wiare esiimate

Fal

L

Wt &
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Wi S
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idually

NP

BU2 Y2,
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A

A

by

sodium  hydroexids. The acltivity differenc
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d.11 Immobilisaltion chaoleste

4.11.1 Immobilisation 1n ly

po

as immohbil

The enzyme w

follows: One ml. pure enzyme

distilled water and 10 ml.

containing 204 acrylamide and Z¥%

in a 100 ml. bealker. To

rol eslerase

acrylamide gel

ised in

solution was mixed witlh

Ni® melhylen

this, omve  ml

1

aboul

BT yme

£ui
»

2

prepared,

alang

polyscrylamide

af 0.1 M phosphate buffer,

T ml.

s}

ml. O.1
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sleparats,
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persulphate and 40 Ll of TEME

was kept for

lyophilised

Slirred

minules

to gel LThe immobiliszed

in an airtight

such as i1its activitly,

differenl sukstratles.

storags

chitoszan
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RESULTS AND DISCUSSION



5. RESULTS AND DISCUSSION

5.1 Resuyltlts

H.109 Distribution of cholesterol eat

i
-
-
e
-
hny
i1
T
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-
]
v
Lt
pas

# number  of different speciss  of frash  Fish  we s

[k}
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[roey
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mn
e
T
-
£
T

analyeed for Lhe presence of cholest

E G R en:ymemdlts
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Ll
~
Pt
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determined. Among Lhoss following fishes

have  shown Lhe aclivily in the liver, muszcls and el . The

atre,

Sardine - (Zardineilas

[u)
o
[
™
vy
L
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‘

Mackerel - d

o~

Tuna -
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1
ot
=
"
~

fMugil cephal

Jew fish - {Sciaens a
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Catla - {Caltia ual

Milk fish - {Channs chanasl,

Tilapia - (Tilapia mossambical.

and

i
T
[

Fresh fish dimmedialtely after calch was dres

1]

processed te give liver, muscle and ega. They were homo-
genised separately and on2 g. each was extracted witlh 10 ml.

. . . . i o
cold deionised water in a homogeniser and centrifuged at O C

and 10,000 rpm for 30 minutes. The substrate was preparad by



blending & mixlure of 0.1 g. chelestarol arcetats in ane m)
alcohol and C.1 9. albumin with S0 ml. 0.1 M phosphate burier

at pH 7.6, One ml. of the exiract and % ml., of the subsirabe

if

ware incubated at room Lempsrature For 20 minutss wiilh wr T e

E

sional shaking. Towards Lhe end of ZOomle elhanad

€
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added  and Titrated The liberated ascetic acid agains

M/Z0 zodium hydroside wsing phenolphthalein as inds

e
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It i3 found Lhal in genersl Lthe enzyme aciivi

The liver of tihe Fish and amang differen

bzen  made Lo purify Lhe enzyme from cal €1z Al Lo

giudy its chareacltevisticocs and kainello progerl:

5. sterol esterase from cat {fish
Freshly caughl cal fish was broughi to lne  labo ary

in iced condition and processed. The liver was se2pd

fAabout BCO-1000 g. liver w collected. This was brought Lo

o , . L .
near O C washed with minimum gquanlily of cold  water  and

ifi
il

drained. All furtlher operalions were carried oul at a ltemnpe-

2 o . .
rature between O C-4 €. The liver was homagenisad in &

homogeniser for 10 minutes. 0.1 M phosphate buffer pH 7.0

was added to the homogenats in 2:1 proportieon, slirred well

R4 .
and allowed to remain for a few hours st q. C. This was
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Chaolesterol

Liver Mu s

MNa, Mame of Ffish
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S.Z.1 Ammornium sulphate precipitatio

3

p

Solid  ammonium sulphate was Lo ftha cold enzyme

solutiorn little by litile to a saturation of

N P R T L, 4 ;
constant stirring. This was kept avernight in cold  voom.
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continued ©ill ail ihe ammonium  zal c
gscapad from Lhe enzsyme protein. The remaining proleia was

mli. Q.1 M phosphate buffer {oh

subjentesd to desaliting using Sephadex
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pH 7.0, Till the whoie prolain

column. The 2iluaites oblalned was concenira

dry arid Filtered. Thilz was washad  willh

phosphate  buffer  pH 7.0, The wazhings and first filtratle
were combined and cholestercl esterase acltivily was assayed

using O.1 ml. of this soclution.

“.2.2 DEAE column chromalography
A column of DEAE cellulose 3.5 % 36 cm. was preparad.
The column was washed and equilibrated with 0.01 M Mcllvaine

phosphate  buffer pH 7.0 and maintained at a finow rate of 30

ml/hr. The decsalted enzyme solulion was fed Lo lhe caolumn.
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It was washed witlth 0.01 M phosphate buffer pM 7.0, uniil o
eluate was free from UV absorbing materials. Them Lhe column

was conmected to & gradient develaper and eluted under A

lemier gradient of 0.& ™M pot

saum chloride solution 2. 0 i

pH 7.0 phosphatle buffer. The eluate was collectled in 5 inl.
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The fraclhions ware monitbhored far The aptic

density at 280 rm for determining the proil content. 0.5

ml GF gach fractions Wis Far T criclesterol

aetivitly. The gradie AR
cholesteral esterase is given in fig. 4, Fractions  faving
high ecsterase activily weve pooled =R AT O3

azsayed for ernzyms aclhivity.
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(3.3 « B omsz.) Ffor furiher puritvicaltion. SGephades G-

previouwsely equilibratesd wiih O.1 M, | E1 B |

chas pinats baf Fae, Highly pure enzsyms sampls was applisd  To

the column. Il was lthen connecled to & reszrvolr  conmibailning

.01 M, pH 7.0 Mocllvaine phosphals buffer and eluted at &
flew rate of 1% ml/hr. Five ml. fractions were coellecled
using & fraction cellecior attached wilth UV monitor for
determining Uthe protein content atl Z&0 nm. From alternale
fractions 0.% ml. was used for the assay of cholestercl

esterase activity. The elution patiern of the eslerase 1s

given in fig. 5.
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Distribution of choleslerc
in different organs

Organ Aolivily
units/g.jet weiagnt

Muscle 3.5

Liver 126.0)
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Fig. 7 GEL ELECTROPHORETIC PATTERN OF
CHOLESTEROL ESTERASE.
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FIG.8. ULTRAVIOLET ABSORPTION SPECTRUM OF CHOLESTEROL ESTERASE.



The fractions having high aclivily waere collest

the total activity was again determined, This was  @galn

cancentrated in & lyophylizer. The

dissolved in a small quantily of piHd 7

Lhat only one peak is oblained for Lhe esterasze on £

on  Sephade:x G-100. The typical purifiec
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tven in fFig. 1.
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5.3 Discussion
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307 Homogenity of purifisc

Aooul S ml. of the aciive fraciions

chraomalography was applied to a column of

(1.7 % 5C cm.?) egquilibrated with O, 1 M oM 7.0 Mollvains

phosphate bhufter. The column was elufed wilh

afF 15 ml/hr. The opticazl

at & {low

250 nm and tThe weluate wers coliew
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e conltained only

The  eieclrophoresie show thal The
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band which andicates Lhe extend of puriiy of  lhe enzyme.
Fig. & shows the W absorpiion spectrum  of aurified
cholestercl esterase. The maximum absorbance was  ZE80  nm.
The +ratio of absorbance al Z8C nm Lo 2460 nm was 1.192 when

the absorbance was done in 0.1% sclution in 0.1 M Tris-—-Hcl

o~

buffer pH 7.8. Ry the methods of column chromalography on
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Sephadeyx  G-100, Sephacryl 8-

and polyacryiamaide disc  gel

eleclrophoresis 1l 15 Ffound that he chio L

prepared was pure and homogencus.

From Lhe purificatlion data |

ble & 11 was abssrved Lioasl

u
lad
-+
o

izh  liver contains appreciable amount of cholesternol

ezleraze compared to many other ar o E Al
Fancreatic juice {Chowand Forin, 19%71: PMurtbty and @y
) ;

Lig morae when compared To obther works

Mand the yield of cholgssierol

alzo  comparable lo elher sources as shown in Lhe be 7 .
The purification «leps of gzlierase and  Lhe

recovery is given in Tahbhls g .

gy Molecular weight

The molecular weight  of

G100

nramalography on

dalton whereas lzclrophore
dzltons, From these vresulls an averags molecular weight  of

aboul £§6&,00C¢ daltong i = ignied Far cal fizh Tiver

cholesterocl esterass. The molescuiar wesighl af  LThe enzyme
varies from sources toc scurce. From the ral pancreallc juilce

the molecular weighl is 65000-&7000 daltons (Morgan et  al.

1948; Hyun el al. 1971). Teale g1 al. reporlted a cholesterol

esterase complex from pig pancreas powder of molecular weight

more than &,00,000 daltons which can be converted by lipid

fre
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dalions which

cho % .

whig

Human pancr

fhave  a molecular weight of
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3.5 Aming acid composition

The amince acid composition of ocholesteral

Lha liver of cai fish

amine - acid recidue s f LY
malecular weight of
The amino acid ] L

HMence Lyrosine

.
gsteraszes are 53

there by resumbling, pancrealtic 13

m
=)
Tii
o
+
m
-5
B

+
’J

[
i

mni

the is aboult 304, The hyd

15  aboutl L 4LOY%. The grasence of noarmal  amounl  of apeo

amino acid in Lhe

o Hatch (194%) residues of yh oL ol ,

Threonine and Serine are considesred to be pelar aminoe acids

and Proline, Valinz, Methionine, Isaleucine, Leucine and

Phenyl =zlanine are apolar. The ralio of the sum  of  apolar
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S.& Carbohydrate analysis

Dludies were conducted on the carbobhvdrate cantant  of

b 5
cholesteral eslera
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Effect of pH on the activity of cholesterol esteracse 1z
shown in Fig. 12 and pH stability in Fig. 14. Fig. 13 shows
the pH  activity glot obtained with wuniversal buffer,
Mcilvaine phesphalte buffer and barbital buffsrs. It was

found that the activity of the esterase iz maximum al pH 4.2

and the activity range is from pH 5.5-7.4.
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specificity., However the rale af

various substrates in Lihe

linoleatle gleatle palmitale

butvrate (Tableld).

The

quantity  of subslirats

area availahble Lhan

The lipid. It was uoi

Lhat 1

the

s1ze

he emaller particle

will be

Lhe
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velaocity of =

centration and correszponding

esterification are 9given in
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m moles (Fi13.

=10 Intibition and aclivalion
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formaldehyde. Thne ketlones

the aldehydes. This is againsi the

the inhibiticon is
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az

gzlerification properily of
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TABLE 14

1

Effect of aldehydess/ /kelonez: on cholesiaerol sslerzce achiviley

Aldehyde/kelone Concentlralion Degree of activalion
in malss A

Ethyl omelhyl kelaone 0.1 45

fscelone G v

fecelal d:

i

Fryde

1T
Ci
3
-t
Py

Formaldehyde 0.1 i

o]
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TABRLE 12

Effect of melal ions on cholesterogl esteras

1
o

activily

Ions Concentraltion Degras of
mol=s inactbivation %

+ S 0
Hyg 0.4 100

L - o
<y 2.0 &0

.ZI:}--} G.01

ih

I
P

Fin 0.01

Mo 7.0 15

Ca 6.01 &

Ba G.01 -

G 0.01 o
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SGeveral organophosphorous compounds  Lhatl  are

«

Lypical serine reagents have also besn  faund T
inhibit  the cholesterol ssterase. DiiSopropyl
Flarophosphale (DFF) inhibiisd both the pancreabis

and inteslinal enzsyme of Lhe ral by SO0YL (Murthy

and Ganguly,

-

rapropyl-pe-nitrophenyl
phosohale, digthyl-penitrophany] rhosphate,

1

Lelraalhyl pyrophosphatsz and phenyl mathyl
sulfonyl flu.ride  alszo N RN Y| irnhiibition 1T

different raltes (Brockerbofd

densen, 1574y,

Yt is obeerved thalt DFF iz mere dobibitory  than

PCOMEB , from Lhe relative aclivity (Tabhls 133,

) fAnions

The inhibition of cheoelesternl estevase by  zanians

-— - P

like = ; Cl , By oand I Wiz e determinesd.

Inhibkitor Lhese halogen 1ons  were in

<
1))
-l_-:‘
-+
I
P
©
-,

The arder of <1 Er I. It is ahiserved

from  tThe Table 14 that Lhe precence of lodins

srntabled to relas the acliviiy ailmost hundred per-—
cent, So it can bs confirmed  that the enzyme

isolated 1s mol inhibitled by 1odine ions.

.11 Twmmobilisalion of cholesleral eslerase.

Immobilisation of enzyme is the latest developmeni in
the enzyme technoloay. The immebilized enzymes are more
potent Lhat native enzyme. The advanltage of using

immobilised enzyme 1is tLhalt the enzyme veaclion can be

&7
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arreslted al any desired UTime by zimply separaling  Lhe
immobilised esnzyms from Lthe resclion wislure. Thay can b

aleo used ir the field ey medioine . food, Arial

cnemistiry  and also in resgsearch as modael

enzymes bound Lo inviiro membr:

and G Aospacidied amount

enzgme  can be  used lo treal large amocunt of & subsiratle

salulion  wilhoul removing il fran Lhe

T T £27Y 52 Y

does nol underge zelf dig The o can alzo bs cpiimisaed
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100%  of  UThe enzyme could be immobilised by hotl

immobilised by  bolh Lhe

tmmalin ] 1sed ANZYme S

above methods.

aboul S04 cf the acti relained in ihve Firat,

Sy Ay

malhod and aboul 757 was relaine

I

by The second mslhod.

found that ihe immobl

could be stored for altlesst 3 moniths in o

much of 1tls activity (T 153,
The resulls Lhatl chitasan 15 & betls Lo Tisinms
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The above studies reveal Lhal cat fish livaer 1g &

apurce of cholesterel
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Comparisen of acliviltiss of nalivs and
immelilised cholestle

Lar:
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b
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-« .

Polyacrylamids Crei L

05 &0

s ey

L 3
iy £t

One mentih -2 months I omonihs

. chitozan dizsolved in 100 mi.
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.
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&.  SUMMARY AND CONCLUSION

Cat fizh {Tachvsurusg

considerable

amount of the emzvme cholesteral

oy

of  which the liver has maximum concenbr

Liov, 125 unitsia.

.
]

»)
[

wel weid of liver protein.

4

i omelthod Lo purify Lhe enzyme from

Desn

il PR, SR S TN
R TR - PR

L
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<
m
—
]
i
s
g
.
I
=
fad
Fs
-
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2 ouribty obhtainsd w

consists of the following ziages.

1. Extraction wilh phosphaite buffsr

The homogenised liver iz out

Mellvaine  phasphate  buffer, pH 7.0 and filiered 1o ramove

Lronalion

™
.
T
=
3
=
=
ha!
e
=
=2
[
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-
bt
Tig
=
T
.
*
i,
Iy

ES

conlalned T

WL Lh ammon Lum sl

X 1Late containing Lthe  enzvine  was

ot
-
T
£
it
W
i
n
i
ot
pur
D
i

The digssolved proled using Sephadex G-Z

lon eschandge chromalogranhy

The chinlesliero

ot

gsterase solultion obtlainesd afler

phadex G-25 column chiraoamatogranhy was subjec

ad Lo

£
g
Paid

cellulose column chromatography under polassium cohloride
gradient elution using UV monitor and a fraction collector to

gqel a partially purified enzyme.
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5. Sephadex G-100 column chromatography,

the mors cormcent rated solulion ot

from the B cslliulose chiromatogranhy

was subjijeciged Lo

priade: G- 100 column coromalography. Tl

fraction gave only only one peak showing thal 11 was & pure

proftein. This was furiher confirmed,.

chr

gel sleclirophoresis 1t gave only one

2l zlecltrophoresis

N ]

The enzyme showed no light absor

Fange. Maximum &abscrplion was ai T, The oot

abpsarbance at Z80 nmm Lo Za&0 nm was

o

serine along wilh arginine, leucine, lysineg elc.

playvs & major rols 1o the properiiss and ug IR ETVE WIE
X "

The enzyme conizins ZEYW basic and

i
5
.

residus The hydrophobic residue. 1s aboul 40%,

[

from ¢c=t firsh

Chaolesterol esterase 1s0]
optimum pH &.2 for reacltion and oplimum Lemperalure, 37 C.
It was alsc stable in the pH range of 5.5 to 7.4 and tlempe-

_ Q
rature range of 0-4% C.

™
3
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3

swad thal the enzyme 1w ol

Studies with szubsirates =

co  specific lowards any substrales. MHowesver 1t showed A

differential rate of asiivity wilh different subsirat

Ll izai

followed by cholesterol  linoles

cholealterol pralmiiaie, cholesierotd %

Laurate and

i
[

A number agf  mebtallic  and

ehydes and kelones wers in Lhe order of melhyl s2iny

betone acelone acelaldehyde for

a e

P A ++
CuoF In M My &

TRrlnition o f

ANLON was F 1 =

found Lo be total inbibitaors.

Cholestercl esterase was immoebilised uwsing polvacryl

amide 32l and by chitasan. This i1mmobilissd enzyme relained

&HO-70%  of  activily of Lhe original enzyme. I

i

observed thalt ithe immobiliszed enzyme 135 more staikle than the
..o P
nature enzyme and also can be stored at —-20 C for & moenths

without significant loss in 1ls activily.
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FLLOW SHEET OF PURIFICATION OF CHOLESTEROL ESTERASE
FROM CAT FIsH LIVER

(A1l operationz dane at O —4 G

Minced liver

Evtract with 10 voiuvumes o phozphalte pH 7.0
budfer

Centrifuge e s Rosidue dizc

1)
L..

ammanium sulphale?s Lion kepl ovsrnight

Filteratle ~ Residue discarded

r

:p T

rifugs Add ammoniam sulphalts bepl overnight

Sepl‘;fide)‘: G~2% chram:a h-gl n.Elh ¢

——— Deioniced lipase solulion

DEAE cellulase chromalography

—— Fartially purified estlerase sclutian

Sephadesx G-100 chromalogra by

1
\i

—_— Pure chinlesterol ecster
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CONCILUSION

“n atlempl  wasz  made to §find cut  whetliher & Clieap

resource like Ffish can be utilised for Lhe ouirac

ENE Yme The melhod developed would pe

weaful  Ffar large scale preparation of Lhe enzyme  whicr A

qol wide application i1 Lhe charmacediicals and g

wd
B
i
—
a
o
-

The immobilis: omelhod using ohif

et
]

and aciLivae engymg
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for preparing

BT CYME,

ITeolation and purification of cholesteral eslers

a difficull ftask., Eventhough method:s have developsd  on

le enzvme could not be produced

i
7
T
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<
-
P
]
=
]
il
0

[t
T
"t
=
7
-
o
[14]
3]
I
=
=
7

isolate  UThe enzyme {from a cheaper resour

2  byproduct  from

by immobkilising wilh chil

The crust shell. The properties of pure naiive and

terol eslerase were 3also studied.
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