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A Nat Kt--stimulated adznosine triphosphatase in “microsomal”
fractions from rat liver

Recently, numerous studic; have revealed the presence of an ATPase in “‘memu-
branous’’ structures that is depeudent upon Mg?!' + Nat -+ K~ for optimal activity
and is inhibited by cardiac glycosides. The enzyme system has been found in the
red-cell membrane! and in the microsomai fractions of heart?-5, skeletal muscles,
brain and kidney®¢. Although JARNEFELT® woe npable to observe activity in the
liver, EMMELOT AND Bos? founrd cuzvimic activity but only in the “cell-membrane”
fraction of liver.

The present study was designed to investigate whether a “microsomal™ fraction
from rat liver pussessed ATPase activity which could be stimulated by Na-—K*
and inhibited by ouabain. .

The isolation medinm utiliced by Skou=® jur neart, brain and Kidney tissoe
was found to be suitable for liver tissue. The solution consisted of 0.25 M sucrose,
smM EDTA, 3o mM histidine - HCI, and 50 mM z-amino-2-methyl-1,3-propanediol
(pH 6.8). Just prinr to homogenizing the tissue, 0.2, sodium deoxvcholate was
added to the isolation medium.

Adult male rats were decapitated, bled. the livers removed, homogenized and
subjected to centrifugation using a previvusly described procedure?. Fractions were
collected at 600 x g for 15 min (P6}, To cou x g for 3omin (P16), 20 000 > g for
30 min (Pzo}, 8o000¢ x g for 3o min (P30) and 100000 » g for 0 min (P1o0).
The pellets were washed lightly with the isolation medium, suspended in 0.25 M
sucrose containing 1 mM EDTA and 30 mM histidine at pH 7.00 as suggested by
Skou?®, and then stored for varving periods at 357

RNA, DNA, glucose-6-phosphatase (EC 3.1. 3.4} and ATPase were determined
in each of the subcellular fractions and on an alignot of the homogenate by proce-
dures indicated in the tablelegends. Estimation of 5° nucleotidase (EC 3.1.3.5) activity
was performed according to the procedure of Heresl axp HirMoE!® The activity of
the glucose-6-phosphatase did not change during the storage period. Protein wax
estimated by the biuret procedure®l. Staining and microscopic examnation revealed
littie ¢~ no mitochondria or nuelei in fractions Pzo, PRo or Proo. ¥No whole ceils
were visible.

From the data in Table I, and previous studies using brain suspensions?, it
would appear that fractions PPzo, P80 and Prono consist mostly of microsomal
material. The highest specific activity for glucose-6-phosphatase as well as the highest
total amount was found in fractions Pzo, P80 and Proo. HERs e al.:? observed
that glucose-6-phusphatase was confined to the microsomes of the liver cell and
hence served as o '‘microsomal marker'. The present results on liver glucosc-6-
phosphaiase are in agreement with these authors and with the data of Hursaans!
The high RNA and low DNA levels lend additional evidence to the microsomal
nature of the ubove subcellular fractions.

The results in Table I1 indicate the presence of an ATPase which is stimulated
by Nat |-K* and inbibited by ouabain. The ‘activity ratio”” (B : A) increases
with storage of the preparation at --5°. This is due to a greater decrease in the Mg?'-
stimunlated ATPase than the Mg?- +Nart --K--stimulated enzyme and is similar
to results found in heart tissue®®. It is noteworthy that the fractions exhibiting the
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TABLE L
RNA, DNA AND GLUCOSE-G PHOSTHATASE ACTIVITY OF RAT-LIVER SURCELLULAR FRACTIONS

RNA amt DNA were determined by the method of HureHinson et al 2t glucose-6-phosphatas.

was deterinined by the procedure of Swanson at 37° and pll 6.5. The fractions are the sedi-

ments collected at the indicated forcea, X 1072 (average g) and resuspended in 0.25 M sucrosce,
30 mM histidine - HCL, 1 mM EDTA (pH 7.00).

RNA DA Glicose- €-phocphatose

Freeton g L‘:’?!Tm-g ) -r:a." p DN A e tofat pmaoies Plmg fotal

protein AN proden %} Proleinth )
1’6 15.4 5.2 29.5 500 1.2 5
Pio 13.1 G4 3.3 0.1 35 16
P:o 24.2 7.9 5.0 3.0 5.5 15
I'so 272 9.3 3a 4.0 8.6 2%
1’100 So.0 18.5 7.8 5.0 1o, 23
SPN 3.2 51.0 3.1 26.4 .72 15

Na-+ K -sunulated ATPa..: possessed a very low §'-nucleotidase activity {about
one-fifth of the A'TPase activity) under the same conditions of assay as the ATPase.
These “microsomal’” fractions are in contrast to the Bver cell-membrane preparations
of ExMTLOT axb Bos® which were high in 5'-nucleotidase (about one-half the ATPasc)
and low in glucose-6. pliosplidtase activity (about 1.6 gmoles Pimg proiein/h).

TABLE 11

THE N+ ' -STIMULATED ATIPASE OF SUBCELLULAR FRACTIONS
FROM RAT LIVER

The incubation medium consisted of 3 mM ATI, 3 mM Mg(l,, roo mM Na(Cl, zo mM KCl, 30 mM

Tris (pH 7.90): generally o.t mi enzyme suspension was added after 5:nin temperature equili-

bretion at 37° and incubation was continued for 15 min. The reaction was stoppedd Ly *he addition

of a.1 ml of cold 509, trichloroacetic acid and aliquots (o 1 m!} were assaved for inorganic phos-

phate refeased by the methokl of Fisxe axp SCcaBarow?!®, using Amidol as reducing agent. The
fractions represent the pellets as describwed in Table L

aR Pime protern)h

. . ;
Fraciin L(-.?:’a’ ':I:"J' Mgt —rf':'-—!\" Bt 5!;"‘1-.\'.:}54{"-.a'-mbam
P2a 5 [44 160 1.1o
9 8o 121 1.5L
12 [+1¢] 130 1.30 {10~ M) 107
{1o0~% M} 77
| 3¢-2-3 10 o 146 1.33
12 73 113 1.55 10—t M) g1
Proo 12 B3 120 1.52 (to-* A1) o4

It should be mentioned that freshly nrepaved liver “‘microsomal” fractions did
not cxhibit any apparent stimulation upon addition of Ng* + K+ However, the
cardiac g'ycoside ouabain still depressed the activity of the enzyine in the presence
of Mpi---Na-+ K- but not with Mg?+ alone. This indicates that the Na+ + K+
activity ~as present put was '‘masked’’ by a high basic Mg?t-stimulated A'TPase.
The high Mg2--stimulated ATPase activity which tends to obscure the activity of
the enzyme in thie presence of Nar K- was first found in heart-muscle fractions

Biochim. Biophys. Acta, 67 {1053) 320-331



SHORT COMMUNICATIONS 331

by Skou28 These results were also obtained in similarly prepared rat, guinea-pig
and rabbit-heart “micresomal’” fractionss. Storage at —35° effects a destruction of
the Mg2Z+-stimulated enzvme thereby revealing the stimulation due to Na*+ K-,
which stimulation can be inhibited by ouabain.

The data presented <uggest that the fractions described as having ATPase
activity which could be stimulated by thie addition of Nar+ K~ and inhibited by
ouabain, consist essentially of endoplasmic reticulum. The possibility of small
fragments of cell membraae being associated with the microsomal fraction in thesc
preparations cannot be ¢xcluded. The contobution, however, of this “contaminant”™
to the total ATPose abserved in the present study would be very low.
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$C 11031
Effect of oxygen and N-ethylmaleimide on the inactivation
of ribonuclease by y-radiation

N-ethylmaleimide is a member of the group of thiol reagents (including ivdoacetic
acid and phenylmercuric acetate) which are able to sensitize bacteria to the lethal
action of ionizing radiation when present during irradiationt—3. It was suggested®?
that it might react with - SH groups (or possibly -5+ free radicals) which result
from the radiation-induced breakage of -S—5- bonds, necessary for the functional
state of some proteins Combination of N-cthvlmaleimide with either of the sulphur
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