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This finding prompts the suggestion that ANS binding
sites might be related to the active site regions of the en-
zyme molecule. Yeast GAPD is known to consist of 4
identical subunits® and to bind 4 equivalents of NAD+
per mole of protein1®. In order to determine whether ANS
is capable of binding at the active site of GAPD, the dye
was tested as an inhibitor of the enzyme activity. The
effect of ANS was studied with varying concentrations of
NAD+. The data in Figure 3 show that ANS is a compe-
titive inhibitor with respect to the coenzyme, suggesting
an interaction at a common site. The inhibitor dissocia-
tion constant found in these studies ranged from 5 x 10-5M
to 6 x 10-5M. These results are in good agreement with the
fluorescence titration data.

A conclusion may be drawn from these results that ANS
bound to GAPD is located at or very near the coenzyme
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Fig. 3. Inhibition of GAPD activity by ANS with respect to varying
NAD concentrations. The reaction mixture (3 ml) contained 0.1 M
glycine-NaOH buffer pH 8.2, 5 mAM EDTA, 5 mM disodium arsenate,
3x10%M glyceraldehyde-3-phosphate, 1.2x10-8M GAPD and
0.38x107% — 2.66 X 1072 NAD.1 — no ANS, 2and 3 — 9.0x10-5M
and 15.6 X 10780 ANS respectively, 20°C. Velocity is expressed in
arbitrary units.
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binding site, suggesting the existence of some nonpolar
region in this site. However, since ANS is an anion the
possible role of ionic interactions between ANS and pro-
tein molecule must also be considered. We found, in fact,
that inorganic phosphate was rather effective in displacing
ANS from its complex with GAPD, presumably due to a
competition for a common positively charged group on the
protein surface. Such a group must be located in close
proximity with the non-polar region in the active site of
GAPD which also participates in ANS binding.

BeiBoapl. CesisbiBaHue 1-aHuauHO-8-HadTanuH cyabdoHa-
ta (AHC) ¢ gpoxoxeBoil ramuepansaerua-3-pocharaerugpo-
renaszoil (CADI) HOPUBOAUT K BO3PACTAHUID KBAHTOBOIO
Brixoda GayopecueHnpy, AHC M casury Makcumyma 3MuC-
cun Ha 30 HM B CTOPOHY KOPOTKHMX JJIHH BOJAH. I1pu monsip-
Hom otHomeHuu [AHC]:[FADI] < 10:1 na 140000 r 6enka
cBagbiBaercA 3 4~ 1 monss AHC ¢ KoHCTaHTOl aucconmanuu
xomiunexca 5 x 10-%-M. AHC yrHeraeT aH3UMaTHYECKYI0 aK-
THBHOCTb KOHKypentHo ¢ HAJ, Bennuuna Ki npu atom
cootBercTByeT 5 X 105 M — 6 X 10-% M. TIpeanonaraercs, 4ro
CBSI3bIBAHUE KPACKM [POMCXOAUT B 00J1acTH AKTHBHOrO
uenrpa F’APHO.
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The ATPases of the Sarcolemma from Skeletal Muscle in Experimental Myotonia

By treating rats with 20, 25-diazacholesterol? 2 or with
2,4-dichlorophenoxyacetate? the symptoms of myotonia
are induced, i.e. a delayed relaxation of muscle after a
contraction and repetitive firings in electromyogram.

It is in general accepted that myotonia is a phenomenon

of the muscle membranes. In earlier studies we were able
to demonstrate that in rats treated with 20, 25-diaza-
cholesterol the calcium pump of the sarcoplasmic reticu-
lum is markedly affected?. Rats with induced myotonia
also showed a significantly altered fatty acid pattern of
the phospholipids and of the cholesterol esters of the sar-
coplasmic vesicles®,
However, these findings cannot explain the repetitive
firings in electromyogram, which presumably are due to
changes in the external membrane of muscle fibers, the
sarcolemma. This membrane is very important for the
transmission of electrical activity from the neuromuscular
junction over the exterior of the muscle fibers. In the sar-
colemma, too, from 20, 25-diazacholesterol-treated rats,
there are changes in the fatty acid composition of phos-
pholipids and cholesterol ester?®.

The sarcolemma from skeletal muscle of rats contains a
Mg+t stimulated ATPase and an ATPase stimulated by
Nat and K+ in the presence of Mgt+6. We investigated the
activities of these ATPases in the sarcolemma from the
skeletal muscles of rats with 20, 25-diazacholesterol in-

duced myotonia, and we further determined the inhibition
of the ATPases by 2, 4-dichlorophenoxyacetate.

Female Wistar rats were given 10 mg 20, 25-diazachol-
esteroldihydrochloride daily for a period of 6 weeks by
oesophagealtube. Theinduced myotonia wasdemonstrated
by electromyogram. The rats — always a myotonic and a
normal one at the same time — were decapitated and the
sarcolemma was isolated from the muscles of the hind
legs according to the method of McCOLLESTER?® and
ROsENTHAL et al.? as modified by PETER®.
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Table 1. Activities (umoles P: x mg protein~! x min~?) of the ATP-
ases of the sarcolemma from normal and 20,25-diazacholesterol
treated rats

n (Nat -+ Kt) (Mgt+)
ATPase + ATPase
(Mg++) ATPase
Control rats 14 0.241 0.164
(0.206-0.260) {0.135-0.200}
Mpyotonic rats 14 0.158 0.123

{0.152-0.165) {0.088-0.146})

Conditions of assay: 3mM [Tris-ATP)}, 20 mM [TES] pH 74,
1 mAf [MgCl,], 653 mM [choline chloride] and 0.1 mg sarcolemmal
protein/ml in a total volume of 2 ml. T = 37°C. For the determina-
tion of the {Nat+ 4 K*) ATPase + the (Mg*++) ATPase 60 mM [NaCl}
and 5 mM [KCl] were added to the solution instead of the choline
chloride®. After 5 and 10 min, aliquots were pipetted into an equal
volume of 10%, trichloroacetic acid and the P:; was determined
according to Fiske and SvesaRow!®. # = number of experiments;
the extreme values are shown in parentheses.

Table II. Inhibition of the ATPases of the sarcolemma from normal
and 20,25-diazacholesterol treated rats by 2.5 mM 2,4-dichloro-
phenoxyacetate

" (Nat 4 K*) (Mg++)
ATPase + ATPase
(Mg++) ATPase
Control rats 10 546, 649,
{34-79%,) {49-73%)
Myotonic rats 10 619, 58%
{44-73%,) {36-73%)

# = number of experiments; the extreme values are shown within
parentheses.

A Structure Resembling Proteinpolysaccharide
from Mouse Liver

The presence of polysaccharides as a common contami-
nantin phenol-extracted DINA hasbeenreported by various
authors-3, This also applies to mitochondrial DNA
(M-DNA), which after phenol-extraction and centrifuga-
tion in CsCl gradients has been found to contain a conta-
minant of high UV-absorbancy4-%. On the other hand, it
is also known that phenol-extracted polysaccarides are
always contaminated by DNAY. After isopycnic centri-
fugation in CsCl density gradients, this material accumu-
lates together with M-DNA at a buoyant density of
1.68-1.71 g/cm3. However, separation of polysaccharides
from M-DNA has been achieved either by the addition of
ethidium bromide to CsCl density gradients®, or by puri-
fication of M-DNA through MAK-columns (MAK =
methylated albumin on Kieselguhr)?.

During our work on the electronmicroscopical charac-
terization of DNA extracted from mouse liver mitochon-
dria, we found at a frequency of about 0.5%, ‘lampbrush-
like’ structures showing a characteristic configuration.
They consist of a central filament, 50 A thick, and un-
branched side chains, 80110 A thick, which are fully ex-
tended and insert at the central filament at inervals of
200-300 A. The side chains which possess a terminal
thickening of 170-210 A have a rather constant length
1574 4 135 A (S.D.). On the other hand, the central fila-
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Table I gives the results of ATPase determinations for
control and myotonic rats. The values for the control rats
are in the same region as the data given by PETER®. For
myotonic animals, however, a decrease is found in the
activities of both the (Mg*+) ATPase and the (Nat 4 Kt)
+ (Mgt+) ATPase. The activity of the former is 75%, that
of the control, while the activity of the (Nat+K+) +
{Mg*+) ATPaseis only 66%, that of the control. From these
results it can be concluded that the (Nat+4 K¥} ATPase
in myotonic rats is more inhibited than the (Mgt+) ATP-
ase. In further experiments we measured the inhibition of
the sarcolemmal ATPases by 2,5 mM 2,4-dichlorophen-
oxyacetate. As can be seen from Table II, this concentra-
tion, which is able to induce myotonia in rats, causes a
60%, inhibition of the ATPases from the sarcolemma of
normal and of myotonic rats.

This results give further evidence that the induction of
myotonia by 20, 25-diazacholesterol and by 2, 4-dichloro-
phenoxyacetate is connected with alterations in the mem-
brane system of muscle fibers. [t remains to be proved
whether there are comparable changes in human here-
ditary myotonia,

Zusammenfassung, Die Aktivitadt der (Mg++)- und der
(Nat+ Kt)-stimulierten ATP-ase des Sarkolemm von
Ratten mit Myotonie durch 20.25-Diazacholesterin ist
gegeniiberden Kontrollratten eindeutigerniedrigt. 2, 5 mM
2,4-Dichlorphenoxyacetat im Bestimmungsansatz hemmt
beide ATP-asen um ungefihr 609,.

D. Se1LER

Medizinische Poliklinik dev Universitdit

D-69 Heidelbeyg (Geymany), Hospitalstvasse 3,
22 April 1971.

0 C, H. Fiske and Y. SussaRow, ]. bicl. Chem. 66, 375 {1925}.

Complexes in Preparations of Mitochondrial DNA

ments vary in length (Figure 1), but there is a close corre-
lation between the length of the central filament and the
number of attached side chains (Figure 2). Since the me-
thod of spreading leads to a two-dimensional configura-
tion of the molecules, their normal configuration is un-
known. Likewise, it is impossible to deduce from the elec-
tron micrographs whether or not the filamentous struc-
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