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equivalent whole body exposure of 200 rad. As the person 
probably received the radiation dose in small increments at 
high dose rates spread out over five years, this might not be 
the appropriate calibration curve to use but we have not yet 
investigated the effects of dose fractionation. 

We also observed in the 500 cells 18 dicentrics lacking their 
associated fragments. However, because the calibration curves 
are based solely on dicentric yield in complete cells6 it is not 
possible to interpret them in terms of dose. The absence of the 
associated deletions suggests that mitosis may have occurred 
in vivo following irradiation. Such divisions are normaJly rare, 
but when they occur the fragments, which lack a centromere, 
pass wholly into one or other daughter cell. Bearing in mind 
that the average lifetime of mature lymphocytes may be several 
years, Bender7 states that the presence of cells lacking expected 
fragments may indicate that the chromosome damage has been 
sustained over a considerable period. This theory is in agree
ment with the present findings where the history of malpractice 
is known to span five years. 

Studies of this nature, especially where there is a lack of 
reliable physical dosimetry data, illustrate the valuable contribu
tion which chromosome analysis is making to good radio
logical protection practice. In addition, the accumulation of 
this type of data is necessary for the eventual evaluation of 
risk of the late effects of radiation in terms of acute biological 
effect. 
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Neuromuscular Control of 
Trumpeters' Lips 
Sc1ENTJFIC experiments on musical performance are sur
prisingly sparse when one considers that neuromuscular 
control of skilful motor performance reaches its acme in music. 
A case in point is the embouchure of brass instrumentalists, 
that is the control of the firmness and ·vibration of the lips 
in rel;tionship to each other and to the mouthpiece. The 
pedagogical literature is in a ··sta te or chaos" according to 
Weast ' . Among anatomists little more is known today about 
the normal function and kinesiology of the muscles of facial 
expression than has been known for a century -knowledge 
gained through the dissection of corpses and simple observa
tion "'. With the exception of buccina tor muscle during normal 
funct1011 -'· 4 and labial muscles during speech 5
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, the facial 
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muscles have been almost ignored by electromyographers . 
Thus, electromyography (EMO) offers to reveal the function 
of the facial muscles as it has for many other parts of the body'. 

With both science and art as our motives, we studied the 
effects of register, intensity and subjects' proficiency on the 
electromyographic potentials of selected facial muscles during 
trumpet performance by eighteen players with a wide range of 
experience. We recorded from bipolar fine-wire electrodes 7 

in the orbicularis oris muscle in both the upper and lower 
lips, levator anguli oris and depressor anguli oris. Our eighteen 
volunteer trumpet players possess a wide range of proficiency; 
at the top are three concert artists and at the bottom, three 
high school students with limited experience. The subjects 
were rank-ordered according to numbers of years of private 
study, years played and age. All subjects were exposed to 
the same controlled environment, technique, instrumentation 
and procedures. After a set warm-up period, each subject 
played on cue a series of fifty-one test items for recording; 
these were chosen to demand a wide variety of trumpet 
techniques, including extremes of dynamic and pitch range. 
EMG activity was quantified using a four-integer system as 
follows: 0, nil; 1, slight; 2, moderate; and 3, marked 
(maximum). When testing for differences between related 
scores, that is, when comparing two measures on the same 
subject, we used the Wilcoxon matched-pairs signed-ranks 
test. For comparisons between independent scores, that is, 
measurements made on two different groups of subjects, we 
used the Mann-Whitney U test, as recommended by Siegel" . 

Both register and intensity positively affect the embouchure's 
muscle activity (P<0.005), register having a greater effect than 
intensity ( P < 0.005). 

Advanced trumpeters have more activity in the muscles 
surrounding the lips than those in the lips (P = 0.025) in 
contrast to the reverse finding with less advanced trumpeters 
who show no difference. This negates the widely accepted 
"drawstring or tug-of-war" theory which proposes that the 
lip muscles are pitted against the other facial muscles in the 
correct embouchure formation . The beginners demonstrate 
more muscle activity in the upper lip than in the lower lip 
(P < 0.005). Although the lip muscles can be considered 
anatomically as a single unit (a sphincter muscle surrounding 
the oral orifice), functionally the lips must be considered as 
two separate muscles. While the data do not show that 
advanced trumpeters have less muscle activity in the upper lip 
than in the lower lip, advanced trumpeters do show a smaller 
ratio of upper lip to lower lip activity than beginners. This 
finding suggests that beginners should either concentrate more 
activity in the lower lip or less activity in the upper lip, or 
both; but the present data do not disclose which of these 
possibilities caused the difference between groups. 
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