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the densities of Ficoll to be used by preliminary experi-
ments on a discontinuous gradient; the densities were
1.066 for brown adipose tissue, and 1.048 for white
adipose tissue. The yield of the method of Kamat and
WaLLACH® was about 1 mg of plasma membrane proteins
from 3 g of brown adipose tissue and 1 mg of plasma
membrane proteins from 20 g of white adipose tissue.

The proteins were measured according to Lowry et
al.ll. Mg?t-Nat-K+-ATPase (EC. 3.6.1.3) activity was
measured according to MopoLELL and MooRE!2 This
assay does not discriminate between the Mg%+t-ATPase
and the Mg*-Na+t-K*+-ATPase. 5’-nucleotidase (EC.
3.1.3.5) activity was measured according to HEPPEL and
HrrLmoE 13, inorganic phosphorus (Pi) according to Taus-
sky and SHORRY and NADH-diaphorase (EC. 1.6.99.3)
activity, spectrophotometrically (Beckman DB-G Spec-
trophotometer), according to STRITTMATTER . In certain
experiments attempts were made to increase the yield
of enzyme activity by sonicating the fractions (see Table).

Electron microscopy. Pellets obtained after recentrifuga-
tion of the sedimentation zones were fixed with 49,
glutaraldehyde in 0.1 M phosphate buffer for 3 h. After
glutaraldehyde fixation, the pellets were removed from
the cellulose tubes, divided in strips when possible and
postfixed in 29% osmium tetroxide. Dehydration was
performed through alcohols and embedding in Epon.
Ultrathin sections were stained with lead citrate and
examined in a Philips EM 300 electron microscope.

Results. The marker enzymes characterizing the plasma
membrane and the microsomal fractions have been
measured. As shown in the Table, the Mg*-Na+-K+-
ATPase specific activities of brown and white adipose
tissues were respectively 6.0 and 4.2 times more con-
centrated in the plasma membrane fraction than in the
microsomal fraction, while 5’-nucleotidase was found to
be 5 times more concentrated in the plasma membranes
than in the microsomes in both tissues. The NADH-
diaphorase was about 2.5 times more active in the
sonicated microsomes than in the sonicated plasma
membranes.

Pellets of the plasma membrane and microsomal
fractions of brown adipose tissue prepared according to
the method of KaMAT and WALLACH?® are presented in
Figure 1 and 2. The plasma membrane fraction (Figure 1)
is composed mostly of circular membranous profiles of
varying sizes ranging from 0.08 to 0.3 um. Several profiles
appear composed of 2 or 3 superposed sheets of mem-
branes. The microsomal pellet of the same tissue (Figure 2)
is composed mostly of single-walled vesicles of small
diameter (about 0.15 pum) interspersed with granular
material, possibly of ribosomal origin. The lack of good
morphological distinction between plasma membranes
and microsomes obtained with the method of Kamat
and WALLACH® contrasts with the biochemical studies
which indicate distinct differences between these two
populations of membranes. This difference may be ex-
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plained by the strong homogenization of the tissue which
may disrupt the plasma membranes into small fragments.
These fragments can seal up and become difficult to
distinguish from the small vesicles of the microsomal
fraction.

Discussion. MCKEEL and JARETT!® showed that the
Mg?+-Nat-K+-ATPase specific activity was especially
high in the plasma membranes of white adipose tissue,
while this enzyme was not completely absent in the
microsomes. With brown and white adipose tissues, our
separation procedure provides plasma membranes highly
enriched in Mg?+-Nat+-K+-ATPase activity compared
with the microsomal fraction.

The 5’-nucleotidase has been used as a marker of the
plasma membranes isolated from liver*-7. In our experi-
ment, 5’-nucleotidase activity is distributed between
plasma membrane and microsomal fractions in the same
proportion as ATPase. In liver?, ascites cells® and white
adipose tissue!®?, NADH-diaphorase is considered as a
microsomal enzyme, but it has also been found in small
amount in the plasma membranes. This suggests that
part of the NADH-diaphorase may be an intrinsic enzyme
of the plasma membranes 2-8:10. OQur data are in agreement
with these observations. Our results show a great simi-
larity between the plasma membranes of brown and white
adipose tissues. Using another procedure and starting
from isolated white fat cells, McCKEeL and JArReTT!®
obtained a comparable distribution of the marker enzymes
between the plasma membranes and the microsomes 16,17,

Résumé. Les membranes plasmatiques des tissus adi-
peux brun et blanc sont isolées de la fraction microsomale
selon une modification de la technique décrite par Ka-
MAT et WALLACHS. Les résultats de I’analyse enzymatique
démontrent un degré de purification satisfaisant des
membranes plasmatiques et des microsomes.

J. P. GiacoBiNo and A. PERRELET

Université de Genéve, Institut de Biochimie Médicale,
Ecole de Médecine, and Institut d’Histologie et

d’ Embryologie, Ecole de Médecine,

CH-1211 Genéve 4 (Switzeriand), 21 October 1970.

11 O. H. Lowry, N. J. RoseBrouUGH, A. L. Farr and R. J. RanpaLL,
J. biol. Chem. 793, 265 (1951).

12 J. B. MopoLELL and R. O. Moorg, Biochim. biophys. Acta 735,
319 (1967).

13 .. A. HeppeL and R. J. HiLMoE, J. biol. Chem. 788, 665 (1951).

14 H, H. Taussky and E. SHORR, J. biol. Chem. 202, 675 (1953).

13 P, STRITTMATTER, J. biol. Chem. 234, 2665 (1959).

18 Qur sincere thanks are due to Miss C. WELTER for excellent tech-
nical assistance.

17 This work was supported by a grant from the ‘Fonds national
suisse de la Recherche scientifique’.

Inhibition of DNA Synthesis by Lidocaine and Procaine

We wish to report that exposure of Ehrlich ascites
cells to lidocaine or procaine resulted in a preferential
inhibition of DNA synthesis (Figures 1 and 2). The
relationship of this observation to the anesthetic action
of these drugs is unclear. It has been suggested?!, how-
ever, that local anesthetics interact with lipid components
of membraneous cellular structures and it is interesting

that nascent mammalian DNA has been shown to be
associated with a unique cellular component, probably
the nuclear membrane?, see also3-%. It may therefore
be that the inhibition of DNA synthesis observed by
us is a result of the complexing of lidocaine and procaine
with membraneous structures thereby interfering with
the site of DNA synthesis.
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Fig. 1. Effect of lidocaine on macromolecular syntheses.

100

*%h

sl

60

W

ar \ Protein
01

Procaine concemranon(“/u)

Control

=

gl

Fig. 2. Effect of procaine on macromolecular syntheses,

Specialia

ExpERIENTIA 27/3

Ehrlich ascites cells propagated as previously de-
scribed ? were washed, resuspended in Waymouth medium
(6 X107 cells/ml) and distributed into screw-cap tubes
containing premeasured amounts of the drug and radio-
active precursors, [Thymidine-3H for DNA (7.7 x10-¢ M,
0.5 uc/ml); uridine-5-3H for RNA (2.0x10*M, 2.4
pefml); and lysine-3H for proteins (5.6 X10-2M, 0.3
pc/mil)]. The cultures were incubated at 37°C for 2h
and processed for the determination of radioactivity
incorporated into acid-insoluble form (Figures 1 and 2) 8.9,

Zusammenfassung. Nachweis, dass in Ehrlich-Ascites-
Zellen die DNS-Synthese durch Lokalanaesthetika stér-
ker gehemmt wird als die RNS- und die Proteinsynthese.
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Stimulation of RNA Polymerase Activity by Histones, Polyamino Acids, and Polypeptide Hormones

DNA-dependent RNA polymerase from various sources
is stimulated by polyamines and inhibited by histones
and polylysine!-8. We wish to report that at low con-
centrations histones, polymers of basic amino acids and
polypeptide hormones may act as polyamines and stimu-
late RNA polymerase of E. coli.

DNA-dependent RNA polymerase of E. coli was pur-
chased from Biopolymers, Chagrin Falls, USA. Decalysine
was a generous gift of Dr. G. L. TrirscH, Roswell Park
Memorial Institute, Buffalo, USA. RNA polymerase
activity was assayed by mixing histones, polyamino
acids or polypeptide hormones (0.1-20 pg/25 ul) with
RNA polymerase (1.25 units/25 pl). To the mixture was
added highly polymerized calf thymus DNA (20 pg/50 pl)
and bovine serum albumin dissolved in 0.1 M Tris-HCl
buffer, pH 7.9 (50 g/50 pl). After incubating the mixture
at 37°C for 3 min 100 pl of a solution containing 100
pmoles each of ATP, CTP and GTP, 1 uCi of FH]UTP,
1.25 ymoles of MgCl,, 0.5 umoles of MnCl,, 1.0 ymoles
of B-mercaptoethanol, 3.0 ymoles of 7#is-HCl buffer
(pH 7.9) were added and incubated at 37°C for 10 min.

The reaction was terminated by the addition of 2.5 ml
of cold 59, TCA. The precipitate was washed 3 times,
heated at 100°C to dryness, and dissolved in 0.5 ml of
Soluene 100 (Packard Instrument Co.} overnight. Radio-
activity was measured as previously described®.

Figure 1 shows the effect of calf thymus histones on
the RNA polymerase activity. At high concentrations,
histones inhibited the polymerase activity as was reported
by Fox and WEiss!. However, when less than 4.0 yg was
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