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. INTRODUGTION
The drqggmetabolizing enzymes‘oatalyzing such reectiehs
as oxi&etioﬁ, reduction, eonjugatien and hydrolysis have
been rekefted to be localized meih;y in liver miorosomes =
(l,?)._lMicroéomes may also be eensidered as hydrolytic  '»
particles (3). The enz&mes h&dreijeing ester-form drugs,' 

e.g. aspirin (h,5,6), progaine_(?j; cocaine (8,9,10),

_atropine (8,11,12) and eheline-esﬁers (13,1#),have also
been shewn to be in the 1iver_an@,some other tissues, but
'1itt1e“iexkhown about the proéerfies end ihfracellulafe
| 1oca11zatlon of these esterases as compared with cholin~
esterase which is closely related to synaptic transmlssion._.b
- It appears of interest to investlgate drug-metablizing
enzymeg in liver microsomes further to elucidate their
pharmaeelogical actions and meehaﬁieﬁs.of'detoxieatioﬁ._

| As a fundaﬁentel elaseificatien‘of esterases, |
Aldridge (15) showed that 10 -5y oféanoephOSPhorouS'Qﬁﬁ;:,:7'"
’compounds 1nh1bit many enzymes possassing earboxyllc
esterase act1v1ty while other esterases are unaffected
He has named the 1atter Aptype and the former B-type
-esterase. Nelther A- nor B—type are sensitlve to 10 5M
eserinei* Cholinesterase is inhibited»eompletely both -~
by 107 6M organophosphates and by 10 SM-esefihe. Sube
sequently A~ and B-types and chollnesterase in ﬁany
'vertebrate plasmata werse separated electrophoretzeally
by Goutier (16) and Augustinsson (17).’ Microsomal Lo
-‘esterases have not been examined with fhis technique;%\xx*§;;;;\;§
e The present paper deseribes experiments on the | o



cla551flcat10n of estenhses,,esPeclally drug-hydroly21ng

3,
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enzymes, in liver microsomes of some rodents. The mMicrom
somes "solubilized" with sodium deoxycholate were fractlonated
chromatographically or electrophoretically, and %he sen51-
tivities of the esterases in each fraction to inhibltors

and their kinetics were investigated
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| | EX?ERIMENTAL. :
Substrates_and inhibitors. - wiiicl
The suhstrates used in this'study'uere phenyliacetate

(PhAc), phenyl butyrate (PhBu),;tributYrin (TrBu), acetyl-:‘

choline hydrochloride (AcCh), butyrylcholine iodide (BuCh),
polyoxyethylene sorbitan monolaurate: (Tween 20), a5p1rin
and hydrochlcrides of cocaine, procalne,,hexylcaine and
tetracalne, which were obtained commercially.' i

- The esterase inhibitors used as selective 1nh1bit0rs~\\\N\\

_were eserine sulfate and diisopropyl fluorophosphate

QDFE, in propylene glycol),

Measurements of enzyme activities

Determination of'esteraSe-activity for lccationfof
.'enzyme peaks was carried out on all chromatcgraphic or
electrophoretic fractions by 1ncubating suitable aliquotss

cf each fraction W1th substrate for 5 to 30 minutes at 37 0 ‘_~'
and pH 7.5, Esterase activities toward aSpirin and -
procaine were estimated spectrophotometrically in phosphatena’,v
buffer, pH 7.5 by the method of Hofstee (18) and of Brodie'kffh‘
(lQ);‘respectiVely while those toward the other esters was.
estimated in bicarbonate-coz buffer manometrically (20).

In these ‘spectrophotometric methods the measurement of

-esterase activmty was not influenced by the presence of S aE

the other esters used in thi'fstudy, s0 that kinetio

' ana1y51s of esterase inhibition was possible. SusPensions~

of substrate, such as PhAc,;.hBu or TrBu; were prepared
B by dissolv1ng these materials in small amounts of methanolf

N according to- the method of Aldridge (15). The substrates




were added in_theébuffer solution at final concentrations
of 0,01 M in the reaction mixture; All the.reaction’
mixtures were composed of 0,5 ml of a enzyme aliquot and
2.5 ml of the'buffer;containing substfate and ca’’ and Mg T
ions, N |
In experiments on inhibitors, esterésevactivity.wasv
»estimafed after incubation of'the.enzyme'golution ﬁithJ
10~°M DFP or 10~°N .eseriné at 37°C, pH 7,5, for 30 mim'xte_s',“\'\\
prior to addition of substrate, | ’ ‘

In experiments on pH-dependence the following bﬁffers :

vers used to sover the ranse requived: 0,1 M sodium acotate ,
for pH 4,0-6,5; 0,1 M sodium phosphate for pH 6,5-9,0

0.1 M sodium borate for wvalues above pH 9.0,

Enzyme preparation

A All steps of the preparations were carred out'at.
0-3°C, ‘Livers of rabbit, rat and guinea-pig weighing -
about 70, 7 and 5 g, respéofifely;vwereﬁperfused with.v
'physiblogical saline,. and micfosomal fractions of the
livér cells were isolated from the‘superﬁétantlobtained
by centrifugation at 250,000 gnﬁin in 0,25 M sucrose
mediuﬁ by centrifugation af 3,000,000 g-min using a
Martin christ oméga.tyﬁe ultraéehtrifuge according to
the method of De Duve (21}, 'After‘discarding the soluble
fraction, the microsomal peliet wasihomogenized With
0,5 per cent sodium deoxyoholate (DOC) 1n approx:mately
four volumes of buffer as desoribed by Palade (22).

After standing the_mlxture at'OIC for 15 minutes, the.
L



o ou'b -at 300 volts and 23 to 25. milliamperes, for 30 to 36

: sheet electrodes were fixed 1n both chambers, About 2, 5

hOmogenieed microsomes were centrifuged at 6,6003000/g;min

and;then the slightly yellowisbv501ubilized microsome
preparatlon was.carefully sucked off, To remove DOC. the: -
samples were dlalyzed against’ veronal buffer (pH 8 b |
I—O 1) or Tris phosphate buffer (pH 8.0, 0, 005 M)} before

electrophoresis and chromatography, respectlvely,

Separatlon of esterases e T PSSR

i

if The preparative column electrophoretlcAzggaratus used
for this study was built in our 1aboratory. Potato starch
in veronal buffer was poured into a vertical glass column @ - ' %
(2.X 60 om) t6 a height of lpo ‘om, The upper end of the | |
tube was - fltted w1th a rubber support and connected by :
a KCluagar bridge with the cathode chamber contalnlng KCl :
solutlon. The lower end of the column was fitted with '

a glass filter and dipped into a veronal buffer chamber

‘o whlch the current was carried from the anode chamber
contalning XKCc1 solution through the agar brldbe. _Platlnqu;Z

R

ml of the sample Whlch had been dlalyzed agalnst veronal _

’ buffer was introducedclnto the column and the zone

conﬁalnlng the sample was allowed t0 move 2 to 3 cm below

theﬂsurface<of the staroh, TheTelectrophoresis was carried o

'hours in a cold room (0-1 c)., After electrophoresis, a

rubber stopper w1th a glass oapillary tube was introduced

into the lower end of the tub and the liquid in the column

‘waegdmsplaced by tne same verpnal_buffer at a,flow rate




of-l‘ml per & minutes, TIractions of 0,7 ml were coilected.

- Chromatography was carried out on a 1,2 X 30 cﬁ‘column
of DEAE-cellulose, = Tho adsorbent in 0,005 M Tris phosphate
" buffer was.adjusted to pH 8.0 with phophoric acid;vand then
equilibrated with Tris phosphate buffer for 2k hours, |
About 2 ml of the solubilized microsome sample was.applied
to the column, thén the column was washed wifh 70 ﬁl.of
this buffer, A 500 ml round bottomed flask, containing"
250 ml of 0.005 M Tris phosphate buffer, pH 8.0, served as
a mixing chamber, A 500 ml reservoix flask was filled n ‘
th 250 ml of the same Buff | .
thbfide. Linear gradient elution was carried out with
incfeasing sodium chloride concentration at a flow rate

of 1 ml per 2 minutes and fraoctions of 7 ml were collected;



RESULTS |

Table 1 shows that most esterase act1v1t1es toward

‘aspirin and procaine are 1ooalized in the microsomal I

fraotlon.

Varlous esterase act1v1t1es of solublllzed mlcrosomes

: The hydroly51s rates of varlous substrates by
solﬁblllzed microsomes are given;mn Table 2, Actlvéﬁies
aréiexpressed as pmoies of aci&fliberated_per.l_mgvof S
prd%ein pér 16 minutes, ahd cofrected for ﬁonenzymic
hydroly51s. PhAc and TrBu were decomposed very fast
vActhItleQ toward chollnesters or local anesthetlc esters :

varied from. specles to specles

Chromatographlc separatlon of microsomal esterases

Seven main esterase peaks were eluted from the
]chromatogram. Butype esterase(s) for PhBu and TrBu was
‘eluted first, but the separatlons of A— and B-type esterase

and of Aptype and cholinesterase were not complete.

-Eleotrqphoretlc separatlon of mlcrosomal esterases’

. When solubllized mlcrosomes of rodent liver Were ‘-,“ff}

fractlonated by electrophores 'quuite good separatlons

- of A- ‘and B-type\es-terase-and‘ olinesterase were obta:med

‘.Fig X, 2 and 3 show the subs,rate specificities and

sen51t1vitles to inhibitors of the fractzons obtained by

' electrophor931s of gulneaqpig, abblt and rat preparatlons.

P
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The peaks of ‘esterase acfivity represented as A, B
and C, refer tOvAn and B«type esterases and cholinesterase,

respectmvely. Esterases whidh were not inhibited more

shan 50 per cent by 10“5M DFP were classified as A—type.

Guinea-pig (Fig. 1) The solubilized microsome : -

fraction from guinea~piv was Separatéd into six main

esterase fractlons, d651gnated as Al’ (A2+Cz¥T—AFT_Ai

Bl’ a?d Cl. PhAec, TrBu, Tween 20 and BuCh were hydrolyzed
by at least two enzymes, and PhBu by three, The first
esteorase fraction (Al) split only PhBu, The A~type
esterase was Sepérated into four fractions, ahd choline
estérase into two, one (4,+C,) of which showed the
properties of both cholinesterase with BuCh and of’A—type.
esterase with all the substrates tested; The hydrolysesf
of aspirin and the 1oca1.anesﬁhetic esters by this fracti&ﬁ .

were not affected by 10™2

M DFP, TrBu and Tween 20 were
hydrolyzed by at least two Aatype eéteraSes On electro-'.
phéresis, the Betype esterase fractmon (B ) migrated '
slowest of the esterases and ;emalned‘as one fraction; .
-Cholinesterase was félatively hard to éepa;ate ffom the |

A~type esterases,

Rabbit (Fig, 2) . The rabblt sample was also separated

. i e
into six main esterase peaks, 1 e. A1 A2 A Bl’ Au and
B2 in order of eleotromobility.f PhAc and TrBu were spllt
by three esterase fractions (A2 B, and Ab)' PhBu by

four (A1 AB’ A), and B ), Tween 20 by at 1east two (A rand

5 o . ) . ' '



: guinea—pln sample was measurable after electrophor951s,
.but those of rabbit and rat were too low to be detected, _'

v'The C-fractlons of the bu:.nea-plg sample followed the.

A3), cocaine by ehree_(Al, Az and Bl)’ and aspirin by
two (A, and Aj,). The esterase fractions acting on TrBu

could not be clearly_separaﬁed¢”

Rat (Fig. j), The sample from ret liver fofmed six
main'esterase fractions on'electrophoresis‘ Three Aftype
peaks anpeared followed by three B-type peaks. MPhAc and
TrBu were hydrolyzed by at least two esterase fractions

(Az and B ), PhBu by four (Al, _3, B, and 133) 'I‘ween 20

2

'by two,(A1 and Bl) and asplr;n’by one (Bl).

" vam—————
—————— .

e

Sehematic representation of the electrophoretic fractions

of microsomal esterases

TFig, b.éhows a schemetiegfeﬁieseﬁtation of the
distributionief»esterase amgﬁg'fhe fractions of the’
sblubilized microsome prepafﬁﬁionsHebtainedwfrdm the
exneriments shown in Flgs 1, 2 and 3‘, The shaded squeres
are proportlonal to the area’ of each esterase peak, |

Whlch were measured with an Amsler planimeter, Generally

the first fraction (A1 in each sp901es) had a high esterase ]

act1v1ty with PhBu, The cholinesterase actlvlty of thev

flrst A~type peak Al) _ In;all three spec;es a relatlvely .

‘ non-sPeclflc oesterase peak appeared in the middle part

of‘the m10rosomal protein separated by electrophore51s.: Jl

~
R



PhAc, TrBu and mWeen 20 were hydrolyzed by two or three

esterase fractlons, and PhBu by three or four. Wlth the
guinea-pig sample a5p1rin, procalne, hexylcalne and o , e
tetracaine were split most by a rather non~Specific

esterase(s) in fractlon (A +Cz) whlch was 1nsen81t1ve

to both DFP and eserine at concentratlons of 10 SM; The...
solublllzed mlcrosomes of gulnea-plg and rabbit had a |
«relatlvely high Aptype esterase act1v1ty, whereas that

of rat had high B-type actlvity.

dentification of procalnesterase and esterases for

varlous other ester-form drugs

Since the: esterase activities. to procalne hexyl-
caine, . tetracalne and asplrln whlch were all 1nsen51t1ve
to DFP were found in peak (A +C ) of gulnea-plv mlcro-

somes (Tl 1) and the optlmum rH ranve of procalnesteraSe

and asplrlnesteraSe in this fractlon was pH 7. 0 to 8 5

I r

(Fig, 5) the 1dent1ty of these esterases were analyzed

3 o

further by the Llneweaver and Burk equatlon (23) Seven

dlfferent concentratlons of procalne, ranOing from‘lO MM . .

. 3 \\ .

to 2 X 10 M, were used as substrate w1th fractlon (A +02), '
‘i T N & ’ -

and constant concentratlons of procalne,,hexyloalne or

asplrln were added ' Incubation was carrled out for 15

mlnutes at 37° C The h&droly51s of procalne by esterase(s)

I
; S

“

in fractlon (A +Cz) Was 1nh1bited by hexylcalne, tetraealne

and asplrln (Fig. 6) ) These inhlbltlons were competltlve.-
Acetylcholine did not 1nh1b1t procalnesterase. The converse,
namely the inhibition of the‘a8p1r1nesterase of freetion,

]

10



(A‘zi-cé) by procaine, could llbé‘tdemonstrated by this method,

and this inhibition was also competitive (Fig. 7).

i1



DISCUSSION
Many hydrolytic enzymes are localized in microsomes,
Such as aliest?rase (24), ohblinesteraseb(lh), alkaline
phosphatase (25) and vitamin A’esterase (26), In the
present work (Table 1), esterases_towérd aspirin and
procaine were als§ found in thé microsomes- |

For electrophoretlc or chromatowraphlc studles the |

mlorosomal enzymes must be in a soluble foxrm, so some

esterases which were not ea511y extractable may not have
been demonstrated, Trom Tables 1 and 2, however, it was
calculated thaf about 80'per cent of the activity of the
aspirinesterase in the solubilized microsome preparatidn
of rabblt liver cells is recovered when 85 per cent (22)
of the microsomal protein is obtained, Ramachandran et

al, (30) reported that the rates of hydrolysis of acetyl-

choline and butyrylcholine byfa micfosomal.ﬁOC-soluble ¥

fraction were 10 to, 18 times higher than those of the
insoluble fraction in terms of specific activity.
Aldridge found two types of esterases (1 e, A= and

B-type) other than chollnesterase hydrolyzing . R-nltro—),

'phenyl acetate, propionate and butyrate in the sera of

rabbit, rat and horse (15),. Aldrldbe s method of cla551-‘

fication of esterases on. the basis of the effect of
1nh1bitors seems to be very qlearput and fundamental,

The nomenclature of éuch esterases asiaiiésterase, aryl;l
esterase and azolestérase is npélthoughtfto bevadequate,
since overlap of;substrate'spggificities of hydro1yti§

enzymes can be shown (3%), Thg.separation Of_este?ases

1
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' has.aiready been attempted bf;many in#estigators.
Augustinsson_(17) studied the:esterases in mammalian
piasmata of 12 species usihgies substrates a series of
aidéhatio, aromatioc, heterocieiio and oholine esters to
study;the substrate specifictties of the wvarious esterasev,
components obtained by electrophoresis and their sensi=
t1v1tles to certain selectlve 1nh1bitors. It was h. ‘L‘_j t?;'.
demonstrated that on electrophoresms A_type esterase RS &
(erylesterase) usually mlgrated with or close to the
'elbumin, while B;typevesterese (aliesterase) moved in i T
the al-b ‘
a2§ and @-globulin,

globulin region, and cholineSterase between :

' Slnce it has been sugg ested that serum esterases

are probably produced in the 11ver (27), studies on the
'11ver esterases have also been made, - Markert el al, (28)
reported that aqueous extracts of mouse liver and of

32 other tlssues could be’ separated electrophoretloally
.1nto more than 10 different esterase zones by the zymogram
technique. Moreover, one ofithe esterase bands was

A -4

chollnesterase, since it was. inhiblted by 10 M eserlne,

but no' analysis was made of its sensitivity to organo-phos-

o phate. Comparln esterases in-human 11ver with those in

=~serum by the zymogram technlque, Ecoblchon et al, (13)
obtalned three esterase zones from 11ver and two from L
serum w1th naphthyl- and cholinesters as substrates._ - -
_They ooncluded that liver esterases were markedly dlfferent _

’" from Serum esterases both in behav1or on electrophoresms‘\\‘;*\e-m

and 1n tholr substrate Sp901ficitles.: In their work micro-

I3
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somal esterase was probably not detected because the

——————————————

enzyme preparation was an aqueous extract—-——

In the present work the following results were
obtained with rodeﬁt liverzll) Nicrbsomal esterases wore
separated into at least fivé or six .esterase pééks by

zone electrophoresis, 2) Most of the A-type esterases

migrated faster toward the anode than the B-type on eloctro-

phoresis, 3) The esterases in'a middle part of the microe
Somél protein fractiqnated §n electrophoresis had a
nomépecifie osterase activity toward most esters and
estergform drugs, MicroSomai'ésférases, as weli as serum;
estgrases, have aléo been shown to be coméQsed of several
esterase proteins differing’iﬁ electromoﬁility #nd sensie
tivity to inhibitors; Some:esﬁers (e;g. phenyl acetate, 
and butyraté) were_hydroly;ed“bj several enzymes whiéh
différed electrophéretically.b Therefore the liver micro-
soﬁes seem to contain the isozyme of esterase, |
Serum albumin and O~ and B-globulin had been shown
by perfusion experiments to be produced invliver by Millef

et al, '(29) - In hepatic diseases esterase activity is

~low and tends to rise as the patlent recovers (27) Thus

it appears of 1nterest to compare liver esterase w1th

that in serum since most serum enzymes may come from liver

cells Tig, 8 shows by arrows the dlstrlbutlon of

each type of esterase in serum and solubilized mlcrosome pre-
”pa:atlons of ‘1liver from gulnea-plgs after electrophoresis,
With regard to electromobiiify the.ésterase peaks- of théﬂv;

1iVer'microsome'preparatioh cqrresponded‘very poorly with.:

1
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those of the serum, - The'saﬁegresults have been reported

on the esterases toward d—haphthyl acetaﬁg {lﬁ},and s s

procalne (2) in human 11ver and serum. There was 1i%tlé
albumln Ain the protein component of the solubilized liver
m;qrosome preparatlon (Flg.?8). It has been reported
thgf'mére than §ne estéfase'migrated_with the albumin

ofAfhe ﬁlasmata'ofvmany speé%és (l?),_but no such esterase'
with a large mobility was:ob;;rvéd in the microsomal. .. . 7
séﬁplés The reason why the electromobilities of esterases o

Qf sgiubilized microsomes anq of serum @id not corr@§pgng,’ L

may be that serum esterases are markedly different from

microsomal esterases, or that esterase proteln is modlfled o

-

N e e

wh9n~iivef eSteraée is releaggd from liver cells into theigm
blood stream, It may be-deniéd that there is'a'possibiii£§
thét estefase ﬁrotein iS'pérﬁially affected by treatmen# 0
wiéh'DOC since data has beeq obtalned showing that -555
'esterases of microsomes. When solublllzed by sonic o
osclllatlon showed the same electrophoretlc propertles
as:those obtained by treatmeg# with DOC,

K Ramaéhandran gg gl; usiég S§lubilizedAmicrosdmes and,“
o#her.éolubiljzed celi-frabt%gns froﬁ»rat liver, found
mfgur‘eéterase péaks én¢ ébrrééponding’radioactive peaks

aé#er fragﬂionatgﬂn by DEAE-Q?llulpse chromatography and
incubafién with DF32 P, They5éoncluded that most esterase
peaks took up rad10activ1ty and tﬁat.there were no ' o
~rad10act1ve peaks  without esterase act1v1ty (30 BI)

It was found that the esterase act1V1ty of each peak was

‘_not proportlonal to its rad10activ1ty. From the fact

iis f;“a:



that in the present investigation three A-~type and throe
S-type esterases were soparated by electrophores@s from
the microsomal preparation of rat 1ivef, it may be cone

sidered that the difference in the capacities of esterases

to bind DT32P is due to their sen51t1v1tles to DFP, After

be obtained from a number of esteraSes by proteolysis,

and Oosterbaan et g;..suggested that the DFP-binding site: %
on the enzy&e is concerned with the activation of the

enzyme substrate complex, whereas another site, with a

configuration and amino acid composition which varies

from enzyme to enzyme, is responsible for binding the .

subgérate and differences in this site cause differences‘.?

in specificity (32)., These esterases musf Be B-type, .

since they combine with DFP,
In guinea=pigs high activity of anc enzyme(s) hydro- T

lyzing aspirin and ester-form anesthetics waé‘localized

in liver micfosomes and this aétivity has also been ;;‘

reported to be present human and horse tissues (7). This» 

esterase was contained in one of the. esterase peaks of

the guinea-pig samplé, and wés.of the A~type, TFrom kinetic

analysés itnwaSthought thaﬁ'aspirin,jprocaine, hexylcaine

and tetracaine ml ght compete in binding w1th an actlve  1 ,5

center of one of the esterases.lnzllver microsomes,; It |

is interesting that these drugs were decomposed by the

séme'enzyme; IE aspirin and prdéaine which both have

weak analgesic actlons are administered tovether, synergism

of the analg351c action of the two compounds can be shown.»

16 .



The dissociation constant'Of‘procaine and the
"procainestorase’ of fraotiqh (A2+C2) was about 1,2 X 10“3..
Kalow has shown that the Km of procainesterase in human

serum is 6 X 10"6,,and'he demonstrated that this enzyme

‘and benzoylchollnesterase were 1dentlcal by kinetic ana1y51s‘

(33) Therefore the oulneanplg llver microsomal eoterase
toward procaine Seoms to be~d1fferent from human serum
nrocainesterase.' So far,,cocalne has been found to be

attacked markedly only by rabbit 1iver mlcrosomes.

v 1]
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SUMMARY
Liver microsomes from gulnea-pig, rabbit and raf
were solubilizediby treatment with DOC, The DOC-soluble
proteins of the liver microsoﬁés wore ffactioﬁated‘by
DEAE-cellulose chromatography»or preparative column-
olectrophoresis.. The.estgrase activity of each fraction

was examined using aliphatic, aromatic and choline esters:

and some esters of drugs as substrates,

e
it =

The esterase groups in solublllzed liver mlcro- e e
somes, which were.c1a551f1ed by their sensitivities to
inhibition by 10 5} DFP and 10"y eserino, could be further
separated by electrbphoreéis. At least five or six 'inraf;fb
esterases were found in the microsomes of rodent liver
which differed in electromobility, substrate Speoificity"
and sensitivity to inhibitors, Cholinesteraso activity“

toward butyrylcholine and acetylcholine was not present

in rabbit or rat liver in any measurable amount after
electrophoresis, The electromobilltles of A-type esterases
were higher than those of B-type esterases, The esteraSeu
in the middle part of the mlcrosomal proteln fractlonated

by electrophore51s had - relatlvely non~specific acthlty

toward most of the esters so far studied, Liver microsomes

were composed of several different kinds of esterase - .

proteins, MNicrosomal esterases could be separated better

by zone electrophoresis thanvby ﬁﬁAEncellulbse chromato=

graphy. | | | |
Ev1dence was presented that 'the esterases toward

asplrln, procalne, hexylcalne and tetracaine in one of

the mlcrosomal esterase fractlons of gulnea-plg liver

may be a single enzyme, ’

18 -
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Table 1, Distribution of esterase activity in rabbit
liver cell fractions, The activity is expressed as umoles.

of acid liberated per 1 mg of protein per 10 min,

Substrate I .
traction aspirin procaine

Homogenate | '0.68 ~ | 3.93 (xi0?)

Mitochondria | 028 | o054

Mi(:rosom_es 3 !.22' - 7.28

1

"Supernatant o3 0.69 B
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Table 2,

l1ized microsomes '

expressed as in Table 1,

T A

Enzymic

Bsaka 'jﬁni{mrsitg

Tental Heloal
OSAKA JAPAN

hydrolysis of various esters by S

§

rom rodent liver, The activity is

olubi-

e
Species | PhAc PhBu AcCh | BuCh |Tween2 FrBu |Aspirn Procai 2'3",‘,{," iﬁ};‘;’ Cocalne‘.
Rabbit 15.60| oO62 ] 0.27 6.00 . O.ZO 2230 Li6 0-07l 0.05 ' b-OO ' ?.2[
Rat 230 | 083 | 022 | 026 2.44 | 22.40! 133 | 0.06 0.05 0.06 0.00
Guinea pig| 54.00 I.56 0.00] 104 | 055 46.40 2.72 oi6 | 0.62 | 0l4 0.00 %
: —t— ]

R

et e T
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Fig. 1, Distribution of protein and esterase activity of
solubiiized microsomes from guinea-pig liver after column

electrophoresis, ‘Ordinates: relative. preotein content

based on absorbancy and esterase activity in arbitrary units,
Abscissa: fraction number, - . - . _
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Fig. 2, Distribution of protein and esterase activity of
' solubilized microsomes from rabbit;ﬁi‘live:r after column

electrophoresis, Ordinates and abscissa are as in Tig. 1.
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honenzymic hydrolysis, 1
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Fig, 6. Effect of aspirin, héxylcaine,' tétraéaine and

vapetquhol;i.n{e on prooaine_gsfe?ésél in fraction (A2+.Cz). I
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