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Rat liver microsomal fractions were isolated by methods of Ca 2 + -b ind ing and gel filtration on 
Sepharose 2 B. The values of biotransformation activity (oxidative demethylation of amidopyrine) 
and lipid peroxidation activity of fractions obtained by both methods are identical and in agree-
ment with the values reported for standard microsomes. The presence of C a 2 + - i o n s is without 
effect on these microsomal functions. The microsomal fraction obtained by gel filtration on 
Sepharose 2 B showed a significantly increased activity of glucose-6-phosphatase as compared 
to the standard and Ca 2 + -bound microsomal fractions. Electron microscopic examination has 
shown that this fraction is an exceptionally pure " smoo th" fraction free of either vesicles of the 
rough endoplasmic reticulum or of free ribosomes. 

The term "microsomal fract ion", commonly employed in biochemistry in in vitro experiments, 
designates the vesicular form of the endoplasmic reticulum obtained by differential centrifugation 
of the cell homogenate at 105 000 g. Vesiculation takes place during homogenization. The endo-
plasmic reticulum consists of the so-called " rough" and " smoo th" part. The surface of membranes 
of the " rough" part of the endoplasmic reticulum binds ribosomes. Both these parts can be present 
in the microsomal fract ion 1 . 

Two important enzyme systems are localized in the microsomal fraction of the liver of mammals: 
the so-called monooxygenase system and the lipid peroxidation systems. The monooxygenase 
system catalyzes above all the metabolism of exogeneous compounds but also of endogeneous 
compounds. These biotransformation reactions require N A D P H and molecular oxygen2 . The 
necessity of presence of phospholipids whose components are polyunsaturated fatty acids has 
also been shown 3 . The lipid peroxidation systems (enzymic and monoenzymic) participate on the 
peroxidative degradation of polyene fatty acids. The reactions require above all molecular 
oxygen 4 ' 5 . The presence of N A D P H and of a certain concentration of F e 2 + (10 - 5 M ) is essential 
for enzymic reactions whereas reactions of nonenzymic character can proceed without N A P D H 
but require a higher concentration of F e 2 + ( 10~ 3 M, ref.6). Some metal ions ( Z n 2 + , Mn 2 + , 
Co 2 + , H g 2 + ) inhibit lipid peroxidation while others (Mg 2 + , Fe 2 + , F e 3 + ) enhance the rate of 
this process. Microsomal lipids affected by peroxidation (no matter whether enzymic or non-
enzymic) loose their activity and no longer exhibit their monooxygenase funct ion 7 . 

Two new methods of isolation of the microsomal fraction have been reported recently. Kamath 
and coworkers8 have made use of the binding of Ca 2 + -ions to microsomes; this, binding enables 
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aggregation and thus also the separation of the microsomal fraction by centrifugation of the 
postmitochondrial supernatant at low centrifugal force (30 g). The second method, i.e. the separa-
tion of microsomes from the postmitochondrial fraction by gel filtration on Sepharose 2 B, has 
been described by Tangen and coworkers9. The activities of the biotransformation reactions or 
their kinetic parameters and composition of the microsomal fractions thus obtained, have so far 
appeared in a few papers8 ~ 1 1 only and are in good agreement with the values for "standard" 
microsomes, i.e. those obtained by utracentrifugation at 105000 g. These conclusions cannot be 
unambiguously generalized. It is obvious that both the Ca2 +-binding of microsomes and gel 
filtration through Sepharose columns can qualitatively and quantitatively affect the microsomal 
fraction obtained. 

T h e a im of this s tudy has been t o investigate the b i o t r a n s f o r m a t i o n a n d lipid 
perox ida t ion activity of mic rosoma l f rac t ions ob ta ined by C a 2 + - b i n d i n g a n d by gel 
filtration on Sepharose 2 B. T h e results of electron microscopic observat ions in tended 
to c o m p a r e the f rac t ions thus ob ta ined with f rac t ions isolated by the s t anda rd 
m e t h o d are also described. 

EXPERIMENTAL 

Male rats weighing 150—200 g were sacrificed by decapitation, their livers were rapidly excised 
and washed with cold (4°C) 0-25M sucrose at pH 7-5. A 20% (w/v) liver homogenate was prepared 
by five-minute homogenation at 2000 rev. m i n - 1 in 0-25m sucrose at pH 7-5. The postmito-
chondrial supernatant was obtained by centrifugation at 2000 g (10 min) and 12000 g (20 min). 
The supernatant was divided into two parts: 4—5 ml was used for the isolation of the microsomal 
fraction according to Tangen and coworkers9 by gel filtration on a column of Sepharose 2 B. The 
remainig part was used for the isolation by Ca2 +-binding according to Kamath and coworkers8 

and for "standard" microsomes12. 
The protein content13 , the activity of glucose-6-phosphatase14,15, the degree of amidopyrine 

oxidative demethylation10 and lipid peroxidation16 were determined in the microsomal fractions. 
Fresh sediments of microsomal fractions were fixed in 1% 0 s 0 4 in phosphate buffer at pH 7-4 
and scanned in Tesla EB 513 A electron microscope. 

RESULTS AND DISCUSSION 

T h e values of the individual characteris t ics examined in the mic rosomal f rac t ions are 
given in Tab le I. As can be seen the activities of b o t h oxidat ive amidopyr ine demethyl -
a t ion as well as of lipid pe rox ida t ion are the same as regards p repa ra t ions ob ta ined 
by C a 2 + - b i n d i n g and by gel filtration. I t has been k n o w n tha t oxidat ive amidopyr ine 
demethy la t ion is inhibi ted by lipid pe rox ida t i on 1 7 (mainly by enzymic lipid peroxid-
at ion) ; the effect of lipid perox ida t ion can be observed a f te r 15 minutes a l r eady 1 8 . 
Assuming tha t C a 2 + - i o n s , like any o ther bivalent ions, can either inhibi t or enhance 
the degree of lipid perox ida t ion a n d t hus affect amidopyr ine demethy la t ion , the 
effect of C a 2 + - i o n s should be reflected by the activity of aminopyr ine demethyla t ion 
which should be different in the C a 2 + - b o u n d mic rosomal f r ac t ion a n d different in 
the f r ac t ion isolated by gel filtration. Since these values are identical in b o t h cases and 
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TABLE I 

Activities of Microsomal Functions in Microsomal Fraction Isolated by Two Different Methods 
The values are means ± standard deviation calculated f rom 3 — 6 experiments. The activity of 

glucose-6-phosphatase is significantly increased at the probability level of P < 0-01. 

Method 
of 

isolation 

Activity 

glucose-
-6-phosphatase" 

amidopyrine 
demethylase6 

nonenzymic 
lipid pe rox ida t ion 

Ca 2 + -b inding 

Gelfiltration 

0-181 ± 0-003 

0-415 ± 0-005 

0 023 ± 0 007 

0 022 + 0-006 

0 015 ± 0 003 

0 018 ± 0-003 

1 jag Pj = mg prot. 1 min 1 ; b Aa12 . mg prot. 1 30 min 1 ; c / 4 5 3 5 . mg prot. 1 60 min 

in agreement with the values reported for "standard" microsomes8 - 1 0 , it is obvious 
that Ca2+-ions do not affect enzymic lipid peroxidation which proceeds during 30-min 
incubation of the microsomal fraction with amidopyrine in the presence of N ADPH. 
The values of activity of nonenzymic lipid peroxidation directly determined in micro-
somal fractions (Table I) are also identical; this fact supports our assumption. 

As obvious from the data given in Table I, the activity of glucose-6-phosphatase 
is significantly (P < 0-01) increased in the microsomal fraction obtained by gel 
filtration on Sepharose 2B compared to the Ca2 +-bound microsomal fraction. In 
view of the good agreement found to exist between biotransformation and lipid 
peroxidation activity this enhancement of glucose-6-phosphatase activity can be 
explained exclusively by its structure as follows from electron microscopic examina-
tion. We have shown that microso mes isolated by Ca2+-binding (Fig. la*) are identical 
with "standard" microsomes (Fig. lc*), i.e. that they contain vesicles of the smooth 
and rough endoplasmic reticulum. A fraction of perfectly smooth vesicles corres-
ponding in size to microsomes was obtained by gel filtration on Sepharose 2 B 
(Fig. 16*). This fraction represents therefore an especially pure, smooth microsomal 
fraction; this is evidenced also by the high content of glucose-6-phosphatase activity 
as marker enzyme of microsomes. 

I thank Dr J. Spacek and Mrs M. Vesela for the electron microscope photographs. 

See insert following p. 2815. 
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H. K o v a r o v a : 

C o m p a r i s o n of B i o t r a n s f o r m a t i o n a n d Lipid P e r o x i d a t i o n Activi ty of M i c r o s o m a l F r a n c t i o n s 
I so la ted by C a 2 " - B i n d i n g a n d Ge l F i l t r a t i on on S e p h a r o s e 2B a n d their E lec t ron Mic roscop ic 
E x a m i n a t i o n 

c 

F i g . 1 

Elec t ron Opt ica l P h o t o g r a p h s of M i c r o s o m a l P r e p a r a t i o n s 
a P r e p a r a t i o n o b t a i n e d by C a 2 + - b i n d i n g (en la rged 2 8 0 0 0 t imes) , b p r e p a r a t i o n o b t a i n e d by 

gel f i l t ra t ion (en larged 17000 t imes) , c p r e p a r a t i o n o b t a i n e d by the s t a n d a r d m e t h o d (en la rged 
30000 t imes) . 
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