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1. Introdunction

20, 25-Diazacholesierol an inhibitor of 1 the desm@s-
terol reductase induces in humans and animals myo-
tonia that is elecirophysiologically indistinguishable
from congenital myotonia in man and goat [1]. It is
characterized by a prolonged relaxation of skeletal
mmscle following contraction. During the xelaxam_on .
phase bursts of repetitive depolarizations reveal the
hyperirritability of ihe muscle cell membrane. 1t is
most likely that the reason therefore is an increased
membrane resistance and a decreased chioride con-
ductance demonsirated in myoionia congenita [2]
and experimental myotonias as well {3,4]. In 20,25-
diazacholesterol induced myotonia these eleciro-
physiological changes might be due to the IEp]B@erBni
of cholesterol by its precursor desmosierol that is ac-
comulated in the membranes of the skeletal muscle
[5]. This theory is supported by observations of

-Peter {6] who found the chloride condunctivity de-
creased in mixed lipid bilayers in Which cholesterci
‘was roplaced by desmosterol. We have found an in-

crease in jon transport ATPase activities in sarcolem-

ma2 isclated fromni skeieta] mmiscle of. myotonic rats
{151, but see [7]). Our intention ‘was io search for
snrmlar changes in t‘.he erythmcytes Df these ammals. '

" 2 Expenmental

- E:yﬂn@cyie ghosts weze pxwparaﬁ aecoxdmg m
Post et al. [8). ‘modified in the following way. The

: ncmre of tthe gther anesthesmed rat; aﬁe:r 4 wrash--
Ings: wﬁh 0_9% NaCl the

ood was collected into heparinized tubes by aortic

r,exyth:rocyies weie hbmolyzed

 centrifugation: at 20060 g the ghosis were washed

3 times in 10 mM Tris pH 7.0, once with 10 mM Tris

pH 8.1 and finally with 10 mM Tris pH 7.0 again. Thw

pellet of very light pink colour was homogenized
with a Tefion pestle, protein determination was done
by the Lowry method [9], ATPases were assayed in
a medium as described in table 1. Sterol determina-
tion was performed as described earlier {5, 10].

3. Results and discossion

In accordance with previously published results
[51 more than S0% of the cholestercl was replaced
by desmcsterol in the serum as well as in the erythro-
cytes of rats with myotonia induced by 20, 25-diaza--
chelesterol, Table I shows the resulis of the study

of transport ATPases of the e:ry&hmcyﬁe ghopsts. The
activity of the basic Mg®*-dependent ATPase is very

much the same for ghosts from control and myotonic .

* animals and is only slightly higher than that reported
_ from other authors [11], while the stimulation by

Nat and K* is much higher in cur preparation. In all -

' the experiments done the {Na” % K*)-ATPase activity
- of ghosts from myoionic animals was mgmﬁcamﬂy
- higher than that of the control znimals {0.01,
SPO .005). The effect of ousbain on ﬂ;he (Nz* + K‘})
- stimmiation was qua]:ta?we‘fy :the same for ghiosis of -
. 'myotonic and confrol rats-and the small’ qaamzamva k)
- difference in the inhibition is not significant, Ca?*-
*~ stimulated -ATPase on an average was also found to: - -
~ be ]ughar in the jgnosts of myotonic rats, ihough ﬂm: E
" observation was made onl in 4 ot of &
- }ami ,was Jess: ma:ked --
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: Table1 ' ) e s
A‘TPasa activities of eryﬁnoxzyies from 6 mmml and 6 myotonic Iais, expenmen ts wena zdn:ne in doubhnaies.

Comml a1 ;. EMympnic Tats

A)  Mz¥hATPase | 1.1920.12 1272 D.18
Nat + K, Mg?*-ATPase 2,50 = 8.24" 361 0.38

Mot + K*-ATPase 1302 6.137 72,34 2 0.20

Stimulation (%) 112.60 = 6.50" . 196.00 = 9.40

Craabain inhikition (0.5 mM) %) F4.3D * 8560 - £6.80 = 7.20

B) Mg*tATPase ' 1.28 20,14 1.2220.17

a2t Mp?*-ATPase 3.24 2 0.32 3.60 = 0.32

Ca?¥-ATPase 1.96 = 0.21 . 2.38 = 0.18

Stimulation (%) 153.00 = 13.3 19500 = 20.1

Enzyme activities are expressed as pmoles Pyfmgp protein per hy. Assay media zmmmned BfG) mM Tris pH 70,3 mM Mgﬂla, 3 H‘M
Tris-ATP and 0.2 mg protein/m), Temperatuze 36°C. Medinm A for the study of the { {Nat + X¥)-ATPase activity adﬁmona]]y
contained 60 mM NaCl and & mM KCl or $% mM choline chloride and 8.5 mM EGTA. Medivm B for assay of ths Ca® Y. ATPase

additionally contained 100 mM KCl, 0.5 mM CaCl, or EGTA.

Our data demonsirate that the enzymatic changes
found by us in the sarcolemma of 20, 25-diazacholes-
terol treated rats are alsoe present in the erythrocyies.
1t is of course not known whiy the transpori ATP-ases
have higher activities in these animals and what the
rglation to the myotonic reaciion of their muscles is.
Further studies will have to show swhether these
changes are found only in 20, 25-diazacholesterol in-
duced myotonia or also in other myotonic diseases as

myotonia congeniia and myotinia dystrophica, where

we, in contrast to Wakamutsn et al. [12], did not

find an increased desmosterol level in the serom or

~erythrocytes, though every now ard then small
amounts of sterols other than cholesterol and desmos-
tem] we:re presem 1n mym omxs dymtmphy, '
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