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Table 2 Clinical features of patients studied

Antibody reaction against

Length

Quetelet’s Age of history Coxsackie B Epstein
Case No Index ®) ») VPI polypeptide  (IgM) Barr Virus
1 257 38 2 + + -
2 ND 30 2 - - +
3 ND 23 4 - - +
4 ND 23 1 + - -
5 205 23 8 + - -
6 20-1 23 7 - - -
7 ND 65 1 + - -
8 ND 40 05 + - -
9 ND 50 1 + - -
10 18-4 37 3 + - -
11 ND 34 17 + - -
12 ND 27 6 + - -
13 ND 50 7 + - -
14 193 30 10 + - -
15 ND 20 3 + - -
16 24-6 29 1 - - -
17 215 32 7 + - -
18 228 50 1 + - -
19 199 40 10 - - -
20 273 21 3 + + -
21 ND 18 05 + - -
22 234 44 3 + - ND
23 19-7 41 8 + - ND
Mean(SEM)  21-9(0-8) 34(3) 4-6(0-9) 18/23 2/23 2/20
(n) (12) (23) (23)

Patients were diagnosed as having PVFs on the basis of their clinical histories. The normally
accepted range of the Quetelet’s Index is 20-25. Plasma was tested for IgM antibody
(Coxsackie B 1 gM) and viral antigen for Epstein-Barr virus. + and - signs indicate positive and
negative reactions, respectively. ND = not determined.

Data are shown as the
mean (SEM) of samples
taken from 20 patients or
22 controls. Significance
for the RNA composition
was assessed by Student’s t
test as data were normally
distributed and variances
were equal. The data for
the protein composition
were not normally
distributed and the
Wilcoxon rank sum test
was used.

Table 3 Whole-body potassium and plasma enzyme
activities in PVFS

Case Total body Plasma Plasma
b p ium (%, car (IU/1) creatine kinase
1 105 190 88
3 ND ND 54
5 ND ND 41
8 ND ND 42
9 ND ND 40
10 ND 85 43
14 105 132 ND
16 ND ND 41
17 ND ND 91
19 100 159 27
20 ND ND 78
22 98 130 166
23 85 100 87
Mean
(SEM) 99 (4) 133 (16) 67 (11)
Normal
range 95-105 100-200 20-205
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but she did not have any histological abnor-
malities in either type I or II fibres.
Nevertheless, this patient did have a low
plasma carnosinase activity. The data in table
2 show that 18 patients (80%) were positive
when tested against the VP1 antigen polypep-
tide and two (10%) were also positive for
enterovirus IgM. A separate 10% of patients
had positive indications of Epstein-Barr virus
reactivation (table 2).

In all 23 patients light microscopic exami-
nation of sections of the muscle biopsy speci-
mens showed that most of the muscle fibres
were of normal appearance. Two cases
showed occasional split fibres and these were
the two cases which had the highest atrophy
factors. Two further cases showed a modest
amount of centronuclear chains but were nor-
mal on histomorphometric analysis. There
was no evidence of fibre necrosis, phagocyto-
sis, or of any inflammatory infiltrate in any of
the biopsy specimens. Histomorphometric
analysis indicated eight patients with atrophy
or hypertrophy factors outside the normal
range (table 1). These were three patients
with hypertrophy of both type I and type II
fibres, one patient with hypertrophy of just
type I fibres, one patient with hypertrophy of
type II fibres and three patients with atrophy
of type II fibres (table 1). It must be empha-
sised that these were needle biopsy specimens
and so, inevitably, are subject to some arte-
fact. A biopsy specimen from case 15, which
had the highest hypertrophy factor, appeared
particularly disrupted and this may well have
produced artefactually large fibres. It is also
recognised that some fibres in a needle biopsy
specimen may undergo hypercontraction
before freezing, and so the samples showing
mildly increased hypertrophy factors were
probably normal.

Table 3 shows that whole-body potassium
values in the five patients studied were within
the control range. In general, plasma carnosi-
nase and creatine kinase activities were also
within the normal ranges, but one patient had
a slightly reduced carnosinase activity.

The figure shows that RNA concentrations
were reduced in patients with PVFS, by
about 15%, though the concomitant decrease
in protein:DNA did not reach significance.

Discussion

The pathogenetic mechanisms responsible for
the disorder commonly known as post-viral
fatigue syndrome or myalgic encephalo-
myelitis are unknown. A metabolic disorder
of muscle caused by persistent viral infection
has been suggested.???! In one study 46% of
patients and 25% of controls had IgM anti-
bodies to Coxsackie B virus, though in this
study only 10% of patients had Coxsackie B
IgM antibodies.?? Nevertheless, 80% of
patients had serological indications of current
or ongoing (VP1 positive) enterovirus infec-
tion. A positive VP1 antibody titre is a mea-
sure of enterovirus group specific antigen,
which is both free and complexed. There has
to be a persistent enterovirus infection to pro-
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duce the response; it does not rely on the
body’s development of antibody. Other
recent studies, using molecular biology tech-
niques, have also shown enteroviral RNA
sequences in significant numbers of patients
with PVFS.22¢ How a persistent viral
infection might mediate the disorder has not
been fully explained, though various theories
have been forwarded.?” Such persistent infec-
tions might interfere with the balance of pro-
tein synthesis and degradation, as has been
shown to occur in acute sepsis.?® This would
imply that PVFS is characterised by a gener-
alised reduction in the relative amount of
skeletal muscle protein, to account for the
muscle weakness. In general, however, nei-
ther the Quetelet’s Index, whole-body potas-
sium (a direct estimate of muscle mass), nor
plasma carnosinase activities (an indirect esti-
mate of muscle mass) were changed in
patients with PVFS.

It is therefore necessary to speculate
whether groups of proteins, such as those per-
taining to the contractile apparatus (the
myofibrillary proteins), are reduced in PVFS.
Although there is no evidence to support this
suggestion, there was a small reduction in the
protein:DNA ratio in patients with PVFS.
Furthermore, skeletal muscle RNA was sig-
nificantly reduced. This reflects a reduced
capacity or potential to synthesis proteins.?”
Disturbed protein turnover has indeed been
shown by Pacy ez al.?® Using primed constant
infusions of L-[1-1"C]leucine they showed
that fractional rates of skeletal muscle protein
synthesis were significantly reduced in
patients with PVFS.?® By implication, muscle
protein breakdown may also be reduced to
account for the maintenance of the tissue
protein content.

Histochemical studies by Byrne er al
showed striking type II fibre atrophy.* Their
investigations, however, were carried out in
only two patients. Our data showed that only
three of 23 patients had relatively mild type II
fibre atrophy and these were considered to
have managed their disease poorly. The study
of Byrne and our results together imply that
there is a subgroup of patients with PVFS in
which symptoms of skeletal muscle weakness
may be related to proximal myopathy. In this
regard more detailed investigative studies
have been made into muscle strength, such as
endurance and fatigability. Lloyd et al exam-
ined a relatively large patient population (20
controls and 20 patients) and determined
that, while maximal isometric strength was
not affected by the disease process, there was
a noticeable inhibition recovery from the peak
torque after endurance exercise.”® These
authors concluded that the contrasting data
of subjective muscle weakness and objective
state of normal muscle function may have
been due to altered patient perception of
achieved force and exertion.? The disease
definitions of their patients were, however,
different from ours. To a certain extent, these
conclusions, are similar to those of Stokes et
al who studied patients with effort syn-
drome.* Not all their patients had histories of
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viral infections before the onset of symptoms.
It is appropriate to speculate whether numer-
ous reports in this field do, in fact, examine
heterogeneous groups of patients. And there
is a fundamental need for a concise and uni-
versally accepted medical definition of
PVFS.»

More recently, direct evidence has been
obtained for a subcellular metabolic defect in
the muscle per se.*> These studies indicate
that up to 80% of patients with PVFS have
indentifiable mitochondrial abnormalities.*?
Thus deficiencies in energy generation may in
some way be related to defects in the turnover
of muscle RNA or proteins, which are energy
dependent processes.?” Alternatively, inactiv-
ity, or lack of exercise may be precipitating
factors for perturbations in protein metabo-
lism in these patients.

We are extremely grateful to Professor Mowbray for the sero-
logical analyses.
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