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Electrophysiological observations in patients with
motor neuron disease receiving a thyrotropin releasing
hormone analogue (RX77368)
R J GUILOFF, E STALBERG,* D J A ECKLAND, S L LIGHTMAN

From the Departments ofNeurology and Medicine, Westminster Hospital, Charing Cross and Westminster
Medical School, London UK

SUMMARY Twenty nine patients with motor neuron disease receiving a thyrotropin releasing hor-
mone analogue showed acute 25-30% increase in mean corrected fibre density and mean macro

EMG median amplitude and area in brachial biceps muscle. The data are consistent with a direct
or indirect action of the drug on anterior horn cells.

There is neurophysiological evidence to suggest that
thyrotropin releasing hormone (TRH) and analogues
have a pharmacological action on anterior horn cells
in the frog,' 2 toad,3 rat4-7 and cat.8 Acute clinical
trials of TRH9 and of RX77368, a stabilised TRH
analogue,'0 in patients with motor neuron disease
have documented temporary increase in fascicu-
lations, decrease in spasticity, improvement in bulbar
function parameters and change in muscle force, but
not in fatigability. F and H wave studies suggest an
action of native TRH on human spinal inter-
neurons." 12
RX77368 contains a 3,3 dimethyl substituted pro-

lineamide residue'3 14 which impairs degradation by
peptidases.'5 It is 14-200 times more potent than
TRH on a molar basis on various tests of neuro-
pharmacological activity yet its endocrine effect is of
the same magnitude.'6 "7 Its much greater neuro-
pharmacological potency possibly relates to slow
enzymatic degradation in nervous tissue.'5 18 19 In
humans, half-life is 158 minutes in homogenates of
brain and 1080 minutes in plasma, compared with 18
minutes and 5-33 minutes respectively for TRH.15 16
We have studied, in motor neuron disease patients,
the acute effects of RX77368 on electrophysiological
parameters that index (1) motor unit microfunction
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(fibre density = FD), and macro function (macro
EMG = MAC, compound muscle action
potential = MAP), (2) fastest conducting motor
fibres (maximal motor conduction. velocity = MCV,
distal motor latency = DML) (3) Neuro-muscular
junction (repetitive stimulation) (4) fast conducting
sensory fibres (median nerve sensory action
potential = SAP).

Material and methods

Twenty nine patients with motor neuron disease participated
in a double blind, randomised crossover trial of L-
pyroglutamyl L-hystidyl L-3,3 dimethyl prolineamide
(RX77368) 0 3 mg/kg iv. over 2 hours against saline. Diag-
nostic criteria, clinical results and design of this trial have
been published elsewhere.'0 Clinical and electro-
physiological data are given in table 1. Mean age was 612
years (SD 8-1, range 44-80). Median duration of illness was
19 months (range 5-108).
There were 22 control patients. They included 11 patients

who participated in the trial but also had baseline assess-
ments of fibre density and/or macro EMG in addition to
recordings during saline and drug infusion (nos 16, 20-28,
32, tables 1, 2), nine patients with motor neuron disease not
participating in the trial, and two patients with anterior horn
cell disease (one with spinal muscular atrophy and another
with longstanding wasting and weakness in bulbar muscles
and upper and lower limbs, and bilateral sensory loss in tri-
geminal distribution). Clinical and electrophysiological data
are given in table 2. Mean age was 62-3 years (SD 11 0, range
30-80). Median duration of illness was 15 months (range
2-84). This value considers only the duration of symptom-
atic progressive weakness for cases 37 and 38 (table 2). The
latter had noted wasting in one leg and fasciculations since
the age of 26.

Recordings were performed with a Neuromatic 2000M
EMG machine (Dantec). Dantec electrodes were used: con-

1633

P
rotected by copyright.

 on M
ay 22, 2023 by guest.

http://jnnp.bm
j.com

/
J N

eurol N
eurosurg P

sychiatry: first published as 10.1136/jnnp.50.12.1633 on 1 D
ecem

ber 1987. D
ow

nloaded from
 

http://jnnp.bmj.com/


1634

Table 1 Data in motor neuron disease patients participating in trial

Guiloff, Stalberg, Eckland, Lightman

Duration
Age Treatment Macro Amplitude Macro Area Fibre Density Clinical of illness Force

Patient (yr) Sex order Rx S Rx S Rx S form (month) (MRC)

1 73 F S-Rx 1757.8* 1523.4* 11165-0 10093-8 PMA 108 4 0
2 58 F S-Rx 1719 1855* 11788 10828 181* 171* B 16 4.5
3 56 M S-Rx 460.9* 371 1* 23189 15578 3.10* 2-40* PMA 60 45
4 51 M Rx-S 527.3* 628-9* 2787-2 2939-9 3.04* 2-70* ALS 28 3 75
5 59 F Rx-S 1445.3* 673.8* 7873-0 3294-1 2-50* 2-05* ALS 35 2 75
6 55 F Rx-S 630.9* 431.6* 2966-7 1455-1 2-40* 2.25* B 27 40
7 54 M S-Rx 791 0* 498-0* 3524-4 2449-2 2.10* 265* ALS 21 4 5
8 55 M Rx-S 451.2* 279-3* 2685 1 1639-8 2.40* 200* ALS 25 3.75
9 71 M Rx-S 261.7* 169-6 200* 1 60 ALS 7 40
10 64 M S-Rx 191-4 236-3 999.9 1232-0 1.95* 1-70* B 17 4 5
11 64 F S-Rx 304.7* 343.8* 1690 5 1997 3 2.65* 2.05* B 34 4 0
12 49 M S-Rx 976-6* 673.8* 49644 3736-1 2.60* 2.15* ALS 16 4 5
13 52 F S-Rx 257.8* 312.5* 1670 7 15854 1.70* 1.60* B 19 4-5
14 66 F S-Rx 308.6* 320.3* 1514 5 1915-3 2-20* 2.25* ALS 36 4-0
15 55 F Rx-S 925 8* 763-7* 3023-6 2865-7 2-62* 2-00* ALS 10 4 5
16 65 F S-Rx 1.95* 1.70* B 36 45
17 65 M Rx-S 2-00* 1 55 PMA 22 40
18 56 F Rx-S 1.85* 1 50 ALS 60 40
19 65 F Rx-S 1j75* 1-85* ALS 6 3 75
20 59 M Rx-S 849-6* 365.2* 2667-8 1834-9 2-05* 2.35* ALS 36 4-0
2 1 44 M S-Rx 2.55* 2.15* ALS 1 9 4-0
22 67 M Rx-S 2.35* 1.85* ALS 8 4.5
23 71 F S-Rx 187-5 246-1 1023-0 1020 1 2.35* 1j95* ALS 10 40
24 57 F S-Rx 228.5* .209.0* 1352-4 1142-1 1 50 1 45 B 11 5-0
25 80 M S-Rx 341.8* 218 8 1704 1 1222 1 2.60* 1j95* B 9 5.0
26 72 F Rx-S ALS 15 4.5
27 65 F S-Rx B 16 4-0
28 67 F Rx-S PMA 5 5-0
32 60 M S-Rx 1289-1* 1718 1* 3-3* 2-4* ALS 14 40

Macro EMG median amplitude in pV and median area in sV x ms. S = saline.
Rx = RX77368. PMA = Progressive Muscular Atrophy; ALS = amyotrophic lateral sclerosis; B = Bulbar. Median macro amplitude and
fibre density values outside the normal range (mean + 2 SD (14, 15) are noted by an asterisk.

centric needle (13 L 50), macro EMG (13 K 88) and dispos- biceps muscle was recorded with the technique described
able surface electrodes (13 L 20). The nerve stimulator by Stalberg,2021 the remote electrode being placed
was Dantec 13 L 22. Filter settings for FD were 500 Hz- subcutaneously over the head of the radius; averaging (up to
10 KHz and for MAC, 10 Hz-10 KHz. MAC of brachial 200 sweeps) was started when the electrode was placed opti-

Table 2 Data in control patients

Duration
Age Macro Amplitude Macro Area Fibre Density of illness Force

Patient (yr) Sex 1 2 1 2 1 2 Diagnosis (month) (MRC)

16 65 F 1-70* 1-65* MND-B 36 4-5
20 59 M 2.15* 2-0* MND-ALS 36 4-0
21 44 M 2-15* 2-0* MND-ALS 19 4-0
22 67 M 1-85* 1-85* MND-ALS 8 4-5
23 71 F 246-1 259.8* 1020-1 1340-9 1-95* 1-85* MND-ALS 10 4-0
24 57 F 218-0* 209-0* 1081-9 1142-1 145 1-40 MND-B 1 1 5.0
25 80 M 218-8 257-8* 1222-1 1825-8 1.95* 2-05* MND-B 9 5.0
26 72 F 257.8* 179-7 14481 1197 4 1.90* 1.90* MND-ALS 15 4.5
27 65 F 406-3* 232-4 1722-3 1049-8 2-30* 2-10* MND-B 16 4-0
28 67 F 218-8 382-8* 1227-1 2154-0 1-25 1.80* MND-PMA 5 5*0
29 73 F 2-50* 2.35* MND-ALS 12 4-0
30 52 F 1-25 1-30 MND-ALS 11 5-0
31 73 M 1035-2* 546-9* 4605 7 2709-0 2-60* 2.75* MND-ALS 15 4.5
32 60 M 1718.8* 1289.1* 2-40* 2-60* MND-ALS 14 4-0
33 62 M 449-2* 293-0* 2269-9 1581-3 2-10* 2-20* MND-ALS 36 4-75
34 58 M 238.3* 250.0* 1237-4 1486-8 1-65* 1.80* MND-B 24 5-0
35 57 M 312.5* 312-5* 1764-8 1960-8 1-90* 1-65* MND-B 13 5-0
36 30 M 1044.9* 1786.9* 5937-5 7504-3 2.60* 3.05* MND-ALS 36 3 0
37 69 M 1113-3* 1074-2* 5207-7 5780 8 2-20* 2-15* SMA? 84 4.5
38 68 M 2128-9* 1562.5* 7112-6 5603-5 3.1* 3.3* SMA 84 40
39 53 M 537-1 * 546-9* 2577-0 2805 9 2.35* 2.35* MND-ALS 24 3-75
40 69 M 312-0* 238-0 1932-0 1487-0 2-0* 2-0* MND-B 2 4-0

Symbols as in Table 1.
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Electrophysiological observations in patients with motor neuron disease
Macro EMG

r 0v~~60 ALS-~~~~~
5ms

Fig Macro EMG recording during infusion of RX77368

(case 32).

mally to record a single fibre signal, independent of the

MAC recording. Sampling was random in three to six sites.

Tremor artefact was monitored with the loudspeaker and by

observation. Measurement of MAC signal amplitude and

area were computer aided (6502 microprocessor, SES soft-

ware) and median values used for calculations. All MAC

potentials were recorded on paper (fig 1). Fibre density crite-

ria were 0-2 mV or more in amplitude, 300 pts or less in

duration,212 and counting was done as soon as a randomly

found signal could be kept on the screen long enough for

analysis. Three to six sites were sampled. Twenty to 22 MAC

and FD signals were analysed per patient. Where com-

parisons with normal values for biceps FD and MAC are

~~~~~~~~~~~2 12

made, those published elsewhere have been used.212 All

recordings of FD and MAC were performed by the same

examiner.

Median SAP was recorded at the wrist with surface elec-

trodes prior to, and at the end of, infusions. Stimulation was

delivered by ring electrodes in the index finger (Dantec 13 L

69). For repetitive nerve stimulation (decremental studies)
MAP of abductor digiti minimi and ulnar nerve motor con-

duction, surface electrodes were placed at the belly of the
muscle and at the rst metacarpo- phalangeal joint of the 5th

digit. Stimulation for the first was at the wrist at 3 Hz and

the negative peak of the fourth response was compared with

the initial one. MAP of biceps was recorded with surface

electrodes at the belly of the muscle and elbow crease, stimu-

lation was at Erbs point; care was taken to ensure that the

response was maximal. For MAPs, negative peak and peak
to peak amplitude were measured. Ulnar nerve motor con-

duction decrement and MAP of abductor digiti minimi were

measured as a baseline immediately prior to each infusion

and values at and 2 hours after beginning of infusion were

expressed relative to a similar baseline. Recordings of MAC

and FD in biceps in trial patients were performed in the last

half hour of each infusion. In eight a further (third) baseline

recording of FD was made 6-10 days before infusion i or

after infusion 2. In trial patients baseline and saline record-
ings of FD and MAC were used with the control group and
drug and saline recordings with the trial group (cases 16,
20-28, 32). The other eleven control patients had two succes-
sive recordings ofFD and MAC in biceps separated by 6-10
days.
The skin temperature of the limb examined was mon-

itored, and fluctuated between 31-33° C.
Force in biceps in a standard position was measured with

the Medical Research Council Scale23 and with a hand held
dynamometer (Penny and Giles Transducers Ltd, Dorset,
England). With the latter, maximal voluntary isometric con-
traction (MVC) was defined as the highest force after three
satisfactory trials with adequate auditory stimulation, which
were all recorded. A mean MVC and standard deviation
from 10 baseline assessments prior to infusions (daily
recordings for 5 days and five recordings over 24 hours) were
calculated. MVC was also recorded immediately before
starting each infusion and then half an hour before, at the
end of, and 4-6 and 24 hours after FD and MAC recordings.
Increase and decrease in force were defined as values above
and below two standard deviations from both the mean
baseline MVC and preinfusion MVC.
Statistics Analysis of responses for the various parameters
recorded in trial patients was carried out using a split-plot
analysis of variance with treatment period and treatment
effects considered, or similar non parametric tests, that is,
Mann Whitney U-test. The methodology is that described
by Hills and Armitage.24 RX77368 was kindly provided by
Reckitt and Colman, Pharmaceutical Division, Hull,
England. Fully informed consent was given by all patients.
The study was approved by the local Ethical Committee.

Results

There was no significant difference in mean FD in
trial patients and controls (fig 2). Mean MAC ampli-
tude and area were also not significantly different in
these two groups (mean difference for amplitude was
105-9gV, SD126 and for area 509 9gV x ms,
SD553-3).
There was a statistically significant increase in

mean FD between saline and drug infusions, but not
between two recordings in controls (fig 2). The mean
increase of 0-3 represents 30% of the corrected fibre
density (FD-1), mean value of 105. In trial patients
the increase in FD was similar for the subsets with FD
below 2-0 and 2-0 or above (mean increase 0-28, SE
0-06 and 0-31 SE, 0 1 1 respectively). The same subsets
in controls show no significant difference between two
successive recordings of FD.

In eight trial patients recordings of FD during
saline and drug infusions were expressed as change
from baseline (fig 3). A significant difference between
drug and saline was found.

There was a statistically significant increase in
mean median MAC amplitude (26%) and area (28%)
between drug and saline infusions, but not between
two control recordings (fig 4). Percentage change was
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CHANGE IN FIBRE DENSITY

3.4 n=25
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2.21-
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1.41[

n=22

S RX C1 C2
Fig 2 Change in fibre density in each individual between
Saline (S) and RX77368 (RX) infusions and between two
control recordings (Cl, C2). Mean FD with S (2 05,
SEO-06) is similar to C1(2 08, SEO 06). Mean change in
FD + SE is 0 3 + 005 from saline to drug (n = 25,
p < 0001) and 004 + 006 from Cl to C2 (n = 22, ns)
(ANO VA). Change in FD is significantly different in the
two groups (n = 47, Mann-Whitney-U-Test, p < 0 01).

calculated from the saline value in trial patients and
from the mean of the two values in control patients.
The differences between the two pairs also held when
the percentage change for the two control values was
calculated from the first or second of the two. There
was no significant change in the mean percentage of
individual MAC potentials with amplitude above the
upper limit of normal for age between saline and drug
infusion (310% SE 7-0 and 38 5% SE 78
respectively, n = 19).
The correlation coefficient r between percentage

change in median MAC area and amplitude from
saline to drug in each trial patient and from first to
second recording in each control patient was 0-85
(n = 33; p < 0 001). Using log transformations there
was also a highly significant correlation between the
20-22 pairs of MAC amplitude and area from which

Guiloff, Stdlberg, Eckland, Lightman
medians were obtained in each patient; this applied to
drug and saline infusions in all trial patients, and to
first and second recording in all control patients. As
background noise would change area more than
amplitude, and artefactual transients would change
amplitude more than area, these data are consistent
with technically satisfactory recordings.
A relationship between change in FD and change

in MAC amplitude with drug is shown in fig 5.
No significant change in mean amplitude of biceps

MAP was found in the drug group compared to saline
at I hour nor at 2 hours after beginning of infusion
(fig 6).

In the total population (n = 40) there was a
significant difference in mean FD and mean MAC
amplitude and area between those with force over 4
(MRC scale) and those with force of 4 or less (table
3). There was no significant difference, however, in
change in mean FD and in mean percentage change in
MAC amplitude and area with drug between these
two force subsets (table 3). Mean percentage change
in MAP amplitude was also not significantly different
in the two force subsets.
No significant correlations were found in trial

patients between change in biceps MAP and change
in FD, nor MAC, or between observed10 changes in
force (increase and decrease in MVC) and changes in
FD, MAC or MAP of biceps.
The following did not change significantly with

RX77368 (times from beginning of infusion): ulnar

* +0.2-
10._ 0-

c
z O

-0

0@
-0S

+30-

+20-

+ 10-

0-

-10-
I i i. .

RX-B S-B

0

*:
0

--
* 0

RX-B/B S-B/B

Fig 3 Change in fibre density in each individualfrom a
third baseline recording (B) for RX77368 (RX) and Saline
(S) infusions expressed in absolute values on the left and as
a percentage on the right. Bars = median values. Wilcoxon
signed-ranks matched pairs (p < 0 05 left, p < 0 025 right).
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Electrophysiological observations in patients with motor neuron disease
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0
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-60
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Fig 4 Percentage change in Macro EMG aml
and area (open circles) in each individualfrom
RX77368 infusion (RX-S) andfrom first to set
recording in controls (C2-CI). Mean % chang
RX-S is 25 8 + 9-8 (n = 20, p < 0-05) for aml
28 1 + 10 0 (n = 18, p < 0-05) for area. For
are -954 + 104 (n = 16, ns) and -046 +
ns) respectively (ANO VA). Percentage changi
and area in drug group is signifilcantly different
the controls (n1 = 36, n2= 33, Mann- Whitney
p < 0-05).

MCV (n = 16) and DML (n = 17) at 2 1
of abductor digiti minimi at 1 and 2 hou
decrement of MAP of abductor digiti l
repetitive stimulation at 3 Hz at 1 at
(n = 12), median SAP amplitude, laten
and latency to peak at 2 hours (n = 10).

Discussion

median MAC amplitude and area of biceps during IV
infusion of a TRH analogue has been found. The
absence of change in maximal motor conduction
(MCV, DML) is against an effect of the drug on fast-
est conducting motor fibres in the nerve trunk and
distally. The lack of fatigability both clinically"0 and
on repetitive stimulation argues against a major effect
on the neuromuscular junction.

It is unlikely that the increase in the mean median
MAC amplitude and area with drug is artefactual.
The examiner, recording equipment and electrode
were kept constant. Averaging was started when
monitoring only the single fibre signal. Sampling was

00 random with a similar number of insertions for drug
and saline infusions. Comparable skin penetrations

0 were made at more than 2cm from the midpoint
between tendon insertions in both infusions. Sam-

8 pling included randomly both deep and more

0 superficial motor units. A similar number of patients
received the drug and saline first, so that temporal* °§0 changes in motor unit function and/or anatomy are
unlikely to have had an effect in the results for the
population as a whole. The range of variation in
amplitude and area in the two recordings in the con-

o trols (fig 4) was from +54-8% to -61-7%, and is
5 8 close to the predicted 50% difference in extreme
* 0 amplitude values when considering the variation
* introduced by the position of the electrode at the mid-

8 die of a motor unit or at its margin.14 Drug induced
tremor could have increased MAC amplitude. The

* following argue against such an explanation. (1)
Tremor was monitored visually and with the loud-

C speaker and signals rejected when interference wasC2- C1 judged to be present. (2) Of the two patients with the
plitude (dots)
saline to
cond
re + SEfor
plitude and
C2-Cl they
83 (n = 15,
e in amplitude
from that in
-U-Test,

hours, MAP
lrs (n = 15),
minimi with
nd 2 hours
icy to onset

A 25-30% acute increase in mean corrected FD and

-3-

e4 -2-
a

0-J -1-

0

* *

0

0

0
0* *

0

2
2 J

0
I I

4 5 6

Log (A macro amplitude)2
Fig 5 Correlation between change in fibre density (FD)
and change in Macro EMG amplitude (MAC ampl).
Absolute change has been squared and log transformations
have then-been used. Pearson product-moment correlation
coefficient r = 0-67, p < 0 002.
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Fig 6 Percentage change in Biceps Comj
Action Potential amplitude at the end of fi
saline (SAL) infusions. Percentages are ri

preinfusion amplitude values. Bars = meat

largest change in MAC amplitude o

tremor (case 5) and, in the other, it w,
the time of the recording (case 20)
tremor also in other cases with incre,
(cases 7, 25). (3) Tremor was present
no major change in amplitude (cases

Similar considerations to MAC
regarding recording conditions and d
difference between two successive r
controls was very close to 0 (fig 2).
them (13 5%), the difference was ovei

35, 36). This may relate to chan
different areas of partially denervat

Guiloff, Stalberg, Eckland, Lightman

ther, in the eight patients with a third recording, used
as a reference baseline, the difference in FD between
drug and saline is clear (fig 3).

If the observed increase in FD and MAC amplitude
* and area with drug is not an artefact, what is the

underlying mechanism? Fibre density indexes the
a local concentration of action potential generators,
* that is, muscle fibres belonging to a given motor

unit.22 MAC amplitude and area correlate positively
* with the size and number of muscle fibres in the motor

a 00tunit.2 2526 The recording conditions were constant

and there is no available evidence to suggest that
*0 RX77368 would change the volume conduction of

muscle tissue or the size or conduction in muscle
fibres.
An action of the drug on poorly conducting motor

axonal terminals of healthy and/or sick motor neu-

rons or on end-plates or muscle fibres is possible. This
would result in a higher number of active muscle
fibres and both FD and MAC parameters would
increase. The mean percentage of individual MAC
potentials with amplitude or area above the upper
limit of normal would be expected to increase, but

SAL ' this was not found. In addition, the change in FD and
SAL MAC should probably be more marked in weaker

Pound Muscle muscles in this situation, as they may have a larger

?X77368(RX) and number of malfunctioning axonal terminals, end-
elative to plates or muscle fibres, but this was not observed

IS* (table 3). Further, the drug should also increase the
mean amplitude of biceps MAP (obtained by stimu-

ne did not have lation at Erbs point), if the latter is a sensitive enough
as not present at index of the total number of active muscle fibres. The
t. There was no lack of such change (fig 6), also argues against this
ase in amplitude possibility.
in patients with Two further possibilities are a general or selective
3, 4, 11, 24). change in recruitment threshold by the drug. Larger
apply to FD units are activated at higher recruitment threshold27

lesign. The mean and MAC amplitude may vary up to five times
recordings in 22 between less than 10% and 30% ofmaximum force.26
In only three of In this study force exerted during MAC recordings
r + 0 2 (cases 28, was not regularly monitored, but was of the order of
Ice sampling of 20-30% of maximal force. Change in MAC ampli-
:ed muscle. Fur- tude was measured individually and there is no reason

Table 3 Force (MRC scale) and EMG parameters. Means + SE

ALL Force < 4 Force > 4 Prob

FDt 203 + 006 217 + 009 189 + 009 <005
(39) (20) (19)

Change in FD* +0 30 + 0-07 +0 31 + 0 09 +0 28 + 0-10 NS
(25) (14) (1 1)

MAC amplitudet (jiV) 553-7 + 71 6 706 1 + 101-3 401 2 + 101.3 < o05
(31) (15) (16)

% change MAC amp* +25?8 ± 105 +31,3 + 14 2 + 190 + 15-7 NS
(20) (I11) (9)

% change MAP* 1.08 + 7-87 3?3 + 10 77 -1(5 + 11-52 NS
(15) (8) (7)

number of patients. *Trial patients, two hours after beginning of infusion. tValues with saline in trial patients (table 1) and in first recording
for controls (table 2) considered except when saline and control I are the same (then control 2 is taken).
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Electrophysiological observations in patients with motor neuron disease

to assume that the same blind patient would have per-
formed differently during the two infusions. A general
shift in threshold would increase the mean percentage
of individual MAC potentials with amplitude or area
above the upper limit of normal established elsewhere
for up to 30% of maximal force2" but this was not
seen. A selective change in threshold in the popu-
lation of pathological motor units is, however, consis-
tent with our data.
A fourth possibility is a change in recruitment

order. Such a change was described when comparing
"tonic" to "phasic" activity discharge and the
difference was enhanced by inhibition or facilitation
of the motor neuron pool prior to activation.28
Change in recruitment order in first dorsal interosseus
in normal subjects was shown to occur irrespective of
velocity of movement when changing its use from
abduction to flexion.29 If the drug alters recruitment
order, so that larger units are activated at the tested
levels of force, an increase in mean MAC amplitude
and area would be expected. No change in biceps
MAP amplitude would occur as the total number of
active muscle fibres remains unchanged. If this inter-
pretation is correct, the increase in FD may indicate
that such high threshold motor units may have a
higher local muscle fibre concentration.

If the drug has an action on motor neurons cen-
trally, is it a direct or indirect one? This question can-
not be answered from these data. TRH produced
depolarisation of motor neurons in the isolated spinal
cord of the frog' 2 and toad.3 In the rat, increase in
the hind limb flexor reflex5 and increase in mono-
synaptic reflex and depolarisation of ventral roots4
were described for TRH. RX77368 increased the
amplitude of motor neuron field potentials and pre-
vented the decrement of their test response to anti-
dromic stimuli in recovery cycle experiments in the

671rat. In the cat TRH was reported to increase mono-
synaptic evoked potentials.8 TRH also induced
rhythmic bursting of neurons of the nucleus tractus
solitarius in a brain stem slice preparation in the
guinea pig.30 In normal human subjects TRH was
reported to enhance F waves in flexor hallucis
brevis3' and to depress them in the antagonist exten-
sor hallucis brevis. " Short lived changes in pre-
synaptic inhibition of the H-reflex of soleus and
quadriceps and of the H = reflex threshold of soleus
and flexor carpi radialis were reported in patients with
MND receiving TRH. 12 The clinical finding of
increase in fasciculations'0 supports an action on
motor neurons. Our data are consistent with these
reports and suggest a central and not a peripheral site
for the action of RX77368.
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