
tibodies in 10 CFS patients and 10 controls. We were unable to detect any 
pathogenic antibodies. 
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Article abstract-Chronic fatigue syndrome (CFS) patients suffer from dis- 
abling physical and mental fatigue. Circulating autoimmune antibodies may 
produce symptoms of muscular fatigue by reacting with acetylcholine recep- 
tors or calcium binding channels. They can also produce mental status 
changes by reacting with central nervous system (CNS) antigens. We thor- 

Profound muscle fatigue precipitated by minimal 
physical activity is one of the major symptoms in 
chronic fatigue syndrome (CFS) patients. In CFS, 
there have been reports of excessive intramuscular 
acidification and abnormal jitter with single fiber 
electromyography, suggestive of abnormal muscle 
membrane functi0n.l Clinical muscular dysfunction 
and fatigue can be caused by autoantibodies recog- 
nizing the acetylcholine receptor or the calcium 
 channel^.^,^ 

Mental fatigue with memory impairment and psy- 
chiatric disturbance (depression and anxiety) are 
common complaints in CFS  patient^.^ Similar mental 
status changes, along with other clinical findings, 
occur in limbic en~ephalit is ,~ one of the paraneoplas- 
tic syndromes which is caused by the presence of 
anti-neuronal nuclear antibodies type 1 (ANNA-1; 
also called a n t i - H ~ ) . ~  

Because immune-mediated mechanisms may be a 
cause of CFS symptoms, a reasonable hypothesis is 
that circulating antimuscle and anti-CNS antibodies 
may be a pathogenic cause of CFS symptoms. There 
has been no investigation reported of the possible 

fatiwe 'yndrome oughly investigated the presence of circulating antimuscle and anti-CNS an- 

presence of these circulating autoimmune antibodies 
in CFS. 

Methods. Ten patients (seven women and three men; 
age range 20 to 67 years, median age of 49 years) were 
evaluated for CFS. They all underwent detailed reviews of 
medical history and a thorough general physical and neu- 
rologic examination. All underwent routine blood tests, in- 
cluding complete blood count, chemistry screen (including 
glucose, electrolytes, calcium, magnesium, liver function 
tests, and renal function tests), erythrocyte sedimentation 
rate, rheumatoid factor, ANA, T3, T4, TSH, CK, HIV, hep- 
atitis screen, RPR, B12, red blood cell folate, and serum 
carnitine determinations. All patients had a urinalysis, 
chest radiograph, and intradermal intermediate-strength 
purified protein derivative testing. When clinically indi- 
cated, selected patients underwent Lyme disease screen, 
head MRI, and polysomnography. All patients underwent 
detailed clinical evaluations including the Fatigue Severity 
Scale (FSS),7 and the CFS Impairment Index (CFS-II), 
which consists of physical and mental s ~ b s e t s . ~  All pa- 
tients met the previous Centers for Disease Control crite- 
ria for the diagnosis of CFSg and the newly revised criteria 
for CFS.1° All patients gave informed consent prior to entry 



into this study, which was approved by an Institutional 
Review Board. 

Ten age- and sex-matched controls also participated in 
this study. Each control individual was matched with a 
patient. The controls included seven women and three 
men, with an age range of 20 to 59 years, and a median 
age of 44 years. They all underwent detailed reviews of 
their medical history, a thorough general physical and 
neurologic examination, and detailed clinical evaluations 
including the FSS and the CFS-11. All controls gave in- 
formed consent prior to entry into this study. 

Blood samples were drawn from the antecubital fossa in 
all cases. The serum sz mples were immediately processed, 
aliquoted, and frozen at  -80 "C. Once serum collection was 
completed, all the samples were courier delivered on dry 
ice to the Neuroimmunology Laboratory of the Mayo Med- 
ical Laboratories, under the direction of Dr. Vanda Len- 
non. Immunoprecipitation techniques were used to assay 
for acetylcholine receptor binding antibodies, PIQ-type cal- 
cium channel binding antibodies, and N-type calcium 
channel binding antibodies. Immunofluorescence tech- 
niques were used to assay for antineuronal nuclear anti- 
bodies type 1 (ANNA-1; also called anti-Hu), antineuronal 
nuclear antibodies type 2 (ANNA-2; also called anti-Ri), 
anti-Purkinje cell cytoplasmic antibodies type 1 (PCA-1; 
also called anti-Yo), gastric parietal cell antibodies, smooth 
muscle antibodies, and antimitochondrial antibodies. 
ELISA techniques were used to assay for striational anti- 
bodies. Terminologic issues and techniques are reviewed in 
reference 11. 

Results. Fatigue Severity Scale scores range from 9 in 
totally asymptomatic individuals to a maximum of 63 in 
severely fatigued individuals. In all the controls, the ob- 
tained score was 9. In the CFS patients the scores ranged 
from 42 to 63 with a median of 60. In the CFS-I1 physical 
subset, the scores range from 25 in asymptomatic individ- 
uals to 0 in severely fatigued patients. In all the controls, 
the score was 25, whereas in the CFS patients the score 
ranged from 5 to 20 with a median of 12. The CFS-I1 
mental subset scores likewise range from 25 in asymp- 
tomatic individuals to 0 in severely fatigued patients. In 
all the controls, the score was 25, whereas in the CFS 
patients the scores ranged from 7 to 16 with a median of 
14. The CFS-I1 total score, a sum of the physical and 
mental scores, was 50 in all the controls and ranged from 
12 to 35 in the CFS patients with a median of 25. All of 
these fatigue scales indicate that the CFS patients had 
moderate to severe degrees of fatigue (both physical and 
mental fatigue) a t  the time of phlebotomy. All the results 
of the autoantibody assays in the CFS patients and con- 
trols were normal. None of the assayed antibodies were 
detected in any patient. 

Discussion. Immunologic abnormalities may be a 
cause of the symptoms seen in CFS patients (re- 
viewed in reference 4). Subtle abnormalities in cell- 
mediated and humoral immunity have led to specu- 
lation that in CFS there may be a disordered 
immune system response resulting from exposure to 
an infectious agent.12 Immunologic abnormalities are 
reported in CFS: decreased function in natural killer 
cells and macrophages; reduced mitogenic response 

of lymphocytes; B-cell subset changes, and activation 
of CD8  cell^.'^-'^ There have also been reports of IgG 
subclass deficiencies, the presence of circulating im- 
mune complexes, decreased complement, and the 
presence of anticardiolipin and antiphospholipid an- 
tibodies.17 One study has shown evidence that indi- 
viduals with two or more CD8 cell subset alterations 
(increased CDllb, CD38, and HLA-DR) have a high 
probability (90%) of having active CFS.12 However, 
the reported immunologic abnormalities vary signifi- 
cantly among different studies and have yet to be 
reliably replicated.lR 

Our results do not confirm the hypothesis that 
circulating autoantibodies against muscle or CNS 
antigenic determinants may be a cause of CFS. 
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