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Chronic fatigue syndrome (CES) is an illness characterized by
unexplained fatigue lasting at least 6 months that is not relieved
by rest, which affects different body systems and results in cogni-
tive problems, muscle pains, sleep problems, and so on. Physical
or mental activity could worsen this illness. CES is a widespread
problem, and estimate for the prevalence of CFS varies widely
from 0.007% to 2.8% [1]. At present, diagnosis of CFS usually
depends on subjective self-reported feeling and can be made only
when other etiologies of fatigue have been excluded. For example,
the commonly used criteria for diagnosing CFS include headache,
pain in multiple joints or muscles, impaired memory, concentra-
tion, and sleep. However, these conditions are also frequently
associated with other psychosocial factors, such as sleep disorder,
depression, and anxiety [2,3]. Therefore, discovering associated
characteristic biomarkers are essential for improving the diagnosis
and treatment of CFS.

Orosomucoid (ORM) is an acute phage protein which has many
biological activities including modulating immunity, carrying
drugs, maintaining the barrier function of capillary, mediating the
sphingolipid metabolism, and also acting as an disease marker [4].
In our previous study, we found that ORM was significantly
upregulated in serum of various forms of fatigued rodents, espe-
cially dominantly in sleep-deprivation rats which have been used
in the study of CFS [5,6]. To explore whether ORM could be uti-
lized as a biomarker for CFS, we examined the serum level of
ORM in 46 patients diagnosed with CFS according to CDC diagno-
sis criteria [7] and a group of 38 healthy volunteers. A signifi-
cantly elevated level of ORM was found in sera from CFS patients
(2.78 mg/mL) compared with that from healthy volunteers
(0.44 mg/mL) (Figure 1A). The levels of ORM in sera from the
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Figure 1 Serum ORM level in individuals with chronic fatigue syndrome.
ORM level in sera from 38 healthy volunteers (control) and 46 individuals
diagnosed with CFS. Data are mean =+ SD. *P < 0.05, by Student’s t-test.

volunteers are all lower than 1 mg/mL, whereas sera from 45 of
the 46 CFS individuals contain ORM level higher than 1 mg/mL
(Figure 1B). Glucocorticoids are known as a major regulator of
ORM expression. However, the serum cortisol level in these CFS
patients was moderately decreased (Figure 2),which is in accor-
dance previous studies which reported mild hypocortisolism in
CFS patients indicating clinically relevant hypothalamic-—pitu-
itary—adrenal (HPA) axis dysfunction [8]. These findings indicated
that the ORM increase is not a direct result of stress response.
Fatigue is a commonly experienced, but nonspecific and highly
subjective symptom. Detecting and evaluating fatigue is a com-
mon task both in various society activities and in clinical practice.
At present, there are still no specific factors that have been consis-
tently associated with CFS, and there are no official or semi-offi-
cial recommendations for the treatment of CFS [9]. We found in
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Figure 2 Serological changes in individuals with chronic fatigue

syndrome. Serum levels of cortisol (A) and corticosterone (B) in 38
healthy volunteers (control) and 46 individuals diagnosed with CFS. Data
are mean 4 SD. **P < 0.01 by Student’s t-test.

this study that ORM is significantly elevated in sera from individu-
als with CFS. The ORM protein contains genetic polymorphisms.

In human, there are two isoforms of ORM [4]. Interestingly, it has
been shown through proteomics analysis that increased ORM2 is
a characteristic change in cerebrospinal fluid from patients diag-
nosed with CFS [10]. These results suggest that it is worth to fur-
ther explore whether ORM family protein could be used as a
biomarker for CFS in the future.
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