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In contrast to stapedius, which in both kinds of 
monkey was composed of fibre types I and IIA as in 
all other mammals studied, there was a striking dif- 
ference between tensor tympani of the New World 
and Old World monkeys. In the New World mon- 
keys tensor tympani was composed of about 80% IIM 
fibres and 20% type I and slow-tonic fibres, thus 
resembling the same muscle in domestic and wild 
carnivores, whereas in the Old World monkeys it 
was composed of fibre types I and IIA only (as in the 
sheep, horse and rabbit). As previously IIM fibres 
had only been found in tensor tympani in those 
species where they were also present in the mastica- 
tory muscles their presence in tensor tympani could 
be interpreted as a result of the common first bran- 
chial arch origin of these muscles [Mascerello et al., J. 
Musc. Res. Cell Motility 3, 363-74 (1982)]. However, 
although the results from the New World monkeys 
were consistent with this, the absence of IIM fibres 
from tensor tympani of the Old World monkeys, 
which also have IIM fibres in their masticatory mus- 
cles, makes this hypothesis untenable, and indicates 
a particular functional role for IIM fibres in tensor 
tympani of New World monkeys and carnivora. 
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The enthalpy of calcium binding to frog parvalbumin 
(r.temp., isoenzyme IVb, pI 4.75)has been meas- 
ured by microcalorimetry. Successive additions of 
calcium were made to calcium-depleted parvalbu- 
min in a calorimeter cell; the reaction is exothermic, 
the amount of heat produced by each addition 
decreasing as the parvalbumin becomes saturated 
with calcium. The heat of the reaction in 100 mM 
KC1, 50 mM Tris, pH 8.0 at 12 ° C is 18.5 kJ tool -1 of 
calcium bound and 33 kJ tool -1 for calcium-mag- 
nesium exchange in the presence of 1 mM mag- 
nesium. At higher concentrations of magnesium (5 
mM), where divalent metal ions may also be bound to 
low affinity sites [Cave et al., FEBS Lett. 100, 
148-52)], the heat of the reaction for calcium mag- 
nesium exchange is greater, 41 kJ mo1-1 and satura- 
tion occurs at molar ratios of 10 calcium per parval- 
bumin. 

The heat of calcium magnesium exchange has also 
been determined under similar conditions for whit- 
ing parvalburnin pI 4.4 [Closet & Woledge, quoted 
in Curtin & Woledge, Physiol. Rev. 58, 690-761 
(1978)] and for carp parvalbumin pI 4.25 at 25 ° C 
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[Moeschler et al., Eur. J. Biochem. 111, 73-8 (1980)]; 
in the presence of 1 mM magnesium, the reaction 
heats are similar to those given above for frog parval- 
bumin, suggesting that the heat of the reaction is not 
very temperature dependent, in this temperature 
range. 

The results will be discussed in the light of the 
theory that the 'unexplained heat' produced in many 
muscles early in a tetanus could be due at least in part 
to the release of heat by parvalbumin as cal- 
cium-magnesium exchange occurs [Woledge, J. 
Physiol., Lond. 324, 21P (1982)]. 
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The shape of extracellular action potentials of a motor 
unit (MU) depends essentially on the intracellular 
action potential (IAP) of the composing fibres [Griep 
et al., Electroenceph. Clin. Neurophysiol. 53, 388-404 
(1982)]. Hanson [Acta physiol, scand. 90, 387-400 
(1974)] described IAPs of rat skeletal muscle fibres at 
body temperature. There were apparent differences 
between fibres of a relatively fast and a relatively 
slow muscle. It suggests that the IAP-shape varies 
with the fibre type. Analysis of such a relation is 
important in order to understand EMG in general. 
We present preliminary results concerning the varia- 
bility of the IAPs for fibres of a single MU in vivo. 

A single MU was stimulated using the epimuscular 
stimulation method of Griep et al. [Neurosci. Lett. 17, 
191-6 (1980)]. On the surface of the muscle the area 
with maximum EMG-amplitude was scanned. In the 
region between the stimulation and the EMG elec- 
trode we inserted glass microelectrodes (tip diameter 
about 0.3 ~m, 3 M KC1, 25-50 Mfl). After penetra- 
tion of a fibre, first the electrode capacity was com- 
pensated and then the motor unit was stimulated. 
After IAP-measurement (WPI, model M-707, micro- 
probe system) in about ten fibres of the MU, the 
MU was stimulated continuously in order to deplete 
the glycogen. In serial sections the depleted fibres 
were histochemically characterized (Griep et al., 
1980). 

In rat EDL the variation in intracellular action poten- 
tials of a single FG motor unit seems comparable 
with that of FG motor units in general. 


