
Human sparganosis is a disease caused by the ingestion of
snake meat containing the plerocercoid of Spirometra mansoni

in the snake [1]. The weight gain phenomenon characteristic of
sparganosis has been well documented since the 1960s [2].
Several papers have been published regarding the substances-
binding of growth hormone receptors, which results in the
growth of the infected host. Finally, Phares and Kubik [3] puri-
fied a growth factor from the plerocercoid of Spirometra man-

sonoides plerocercoid growth factor (PGF). However, the exact
mechanisms responsible for parasitic-infection induced weight
gain remain a matter of some controversy.

After infection in the host, the sparganum can evade the host’s
immune responses during the migration period of worms pri-
marily using excretory-secretory proteases [4]. Also, the spar-
ganum surface and excretory-secretory products have been rec-
ognized as the principal modulators of the host immune sys-
tem [5]. Coupled with the main function of adipose tissue as
an energy storage reservoir, it has been suggested that adipokines
including adiponectin, tumor necrosis factor-α(TNF-α) and
interleukin-6 (IL-6) secreted in the adipose tissues will be alter-
ed due to the active migratory activity of sparganum. One of
these adipokines, i.e., adiponectin, is a protein which is secret-
ed exclusively by adipocytes, and is the most abundant adipose
tissue-derived protein [6]. In the present study, we hypothesiz-

ed that the sparganum-induced body weight changes may be
influenced by the adiponectin secreted from the adipocyte,
which is stimulated by excretory-secretory proteases from the
sparganum. Therefore, we determined the serum levels of adi-
ponectin, in order to ascertain whether the observed changes
occurred during the infection.

Larval spargana were collected from the snakes caught in the
Republic of Korea. A total of 10 BALB/c mice (Daehan Biolink,
Daejon, Korea) were purchased and grouped into a non-infect-
ed normal control group and an infected mice group. One spar-
ganum was infected into each mouse and the blood was collect-
ed serially from the tail until week 13 after infection. Adiponec-
tin levels in the mouse sera were assessed in duplicate by an
adiponectin ELISA kit (AdipoGen, Seoul, Korea). In brief, the
blood was centrifuged for 10 min at 1,000 g, and the serum
was collected. The adiponectin levels in the serum were deter-
mined in accordance with the manufacturer’s recommenda-
tion. A standard curve was obtained in a range of adiponectin
between 0.125 and 2 ng/ml. The adiponectin concentration
was calculated from the standard curve and the data are express-
ed as the means. Statistical significance was assessed via Student’s
t-test. A P-value of < 0.05 was considered significant.

No significant changes in the serum level of adiponectin were
observed in the infected mice (P > 0.05; Fig. 1). However, body
weight increased significantly in the infected mice (P < 0.05,
data not shown).

Adiponectin, an adipocyte-derived hormone, is the most
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abundant adipokine from the adipose tissue. Serum adiponectin
concentration and mRNA expression have been shown to be
reduced in obese humans, despite their increased adiposity [7].
Furthermore, the administration of adiponectin to obese mice
causes weight loss and reduces circulating free fatty acid levels
via enhanced muscle fat oxidation [8]. In addition, adipokines
exert significant effects on metabolism and lipogenesis, as well
as the regulation of human inflammatory responses [9]. Thus,
we surmised that adiponectin levels should have been reduced
after infection. However, we noted no significant changes in
the serum levels of adiponectin. 

Recent advances in our understanding of obesity may be
understood as a state of chronic low-grade inflammation [10,
11]. Also, increased serum levels of several markers of inflam-
mation, both pro-inflammatory cytokines (IL-6 and TNF-α)
and acute-phase proteins (C-reactive protein) have been previ-
ously noted to exist in the experimental obesity group [12,13].
In addition, sparganosis elicits subcutaneous migration and
chronically forms a subcutaneous mass.

In a recent study concerning obesity, the adipocyte was deter-
mined to be the infection site for the development of athero-
sclerosis and diabetes coupled with abdominal obesity. Howe-
ver, adiponectin levels were not altered in the production of
pre-adipocytes infected with several microorganisms [14]. Thus,
the infection-induced inflammation is not associated with
changes in the level of adipocyte-secreting hormones, but may
possibly be associated with other inflammatory cytokines,
including TNF-αand IL-6.

Murine sparganosis may constitute a good model for the

study of immuno-endocrinological functions of adipocytes
due to the active migratory activity of the sparganum. Also, the
excretory-secretory proteases of spargana may exert immuno-
endocrinological effects on the adipose tissues of the host. Ex-
amples of reciprocal endocrine regulation between the parasite
and the host, including humans, have been previously describ-
ed [15,16]. In the present study, we hypothesized that serum
adiponectin levels might be altered in the cases of murine spa-
rganosis. However, we observed no positive results with regard
to the modulation of adipokines in murine sparganosis. The
weight gain phenomenon associated with murine sparganosis
should be investigated in future studies. 
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Fig. 2. Serum adiponectin levels in murine experimental sparga-
nosis. No significant changes between the normal and sparganum-
infected groups were observed (P > 0.05).    , normal control;    ,
sparganum-infected group.
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