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Abstract — Mistletoe (Viscum album) is a common name for many species of semi-parasitic plants which grow on deciduous
trees all over the world. In this study, the immunomodulatory activity of the water-extract of Korean mistletoe fruits (KMF-
WE), was investigated on murine peritoneal macrophages. The culture supernatants of KMF-WE-stimulated murine peritoneal
macrophages showed the increased production of IFN-y, IL-1B and TNF-o, in a dose-dependent manner. KMF-WE also
induced chemokine production from murine peritoneal macrophages such as RANTES, MCP-1, MIP-1a. and MIP-13, as well
as nitric oxide (NO) production, in a dose-dependent manner. The gel filtration fraction revealed F-1, which is the early-eluted
and high molecular weight product, is the major fraction of KMF-WE to activate the murine peritoneal macrophage to induce
cytokines, chemokines and NO. The nature of F-1 fraction needs to be examined in detail in further studies to define the reg-
ulatory mechanisms of cytokine or chemokine induction by KMF-WE on macrophages. These results suggest that KMF-WE
possess a potent immunostimulant activity and can be a promising candidate available for development of immunomodulators.
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Fig. 1. Effect of KMF-WE on cytokine production from murine peritoneal macrophages. Peritoneal macrophages obtained from 2%
thioglycollate-treated Balb/c mice were stimulated with 50, 100 or 500 ug/ml of native KMF-WE (hatched bar) or heated KMF-WE
(empty bar) for 48 hrs. LPS (5 pg/ml) was used for positive control. The level of TFN-y (A), TL-1B (B) and TNF-a (C) in the
culture supernatants was determined by ELISA kit. The result is the representative one from three independent experiments.
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Fig. 2. Effect of KMF-WE on chemokine production from murine peritoneal macrophages. Peritoneal macrophages were stimulated
with 50, 100 or 500 pg/ml of native KMF-WE (hatched bar) or heated KMF-WE (empty bar) for 48hrs. LPS (5 pg/ml) was used
for positive control. The level of RANTES (A), MCP-1 (B), MIP-la. (C) and MIPI1- (D) in the culture supernatants was
determined by ELISA kit. The result is the representative one from three independent experiments.
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Fig 3. Effect of KMF-WE on nitric oxide (NO) production
from murine peritoneal macrophages. Peritoneal macrophages
were stimulated with 50, 100 or 500 pg/ml of native KMF-
WE (hatched bar) or heated KMF-WE (empty bar) for 48 hrs.
LPS (5 pg/ml) was used for positive control. The level of NO
in the culture supernatants was determined by NO detection
kit. The result is the representative one from three independent
experiments.
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Fig. 4. The KMF-WE molecules were fractionated into two
fractions using Centricon based on MW cut-off 10,000.
Peritoneal macrophages were stimulated with 6.25, 12.5, 25
and 50 pg/ml of each fraction of KMF-WE, along with whole
molecule of KMF-WE, for 48 hrs. The level of IFN-y in the
culture supernatants was measured by ELISA kit. The result is
the representative one from three independent experiments.
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Fig. 5. The Gel filtration fractionation of KMF-WE extract.
Total of 6 fractions were obtained using Bio-Gel P30 filtration;
F-1~F-6.
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Fig. 6. The effect of fractions of KMF-WE on cytokine
production from peritoneal macrophages. The 6 fractions,
which were obtained from Bio-Gel P30 filtration, were used
for stimulation of murine peritoneal macrophages at 5 pg/ml
(hatched bar) or 10 mg/ml (empty bar) for 48 hrs. LPS (5 ng/
ml) was used for control. The level of IFN-y (A), TL-13 (B)
and TNF-a (C) in the culture supernatants was determined by
ELISA kit. The result is the representative one from three
independent experiments.
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Fig. 7. The effect of fractions of KMF-WE on chemokine
production from peritoneal macrophages. The 6 fractions,
which were obtained from Bio-Gel P30 filtration, were used
for stimulation of murine peritoneal macrophages at 5 pg/ml
(hatched bar) or 10 pg/ml (empty bar) for 48 hrs. LPS (5 pg/
ml) was used for control. The level of RANTES (A), MIP-1a
(B) and MIPI-f (C) in the culture supernatants was
determined by ELISA kit. The result is the representative one
from three independent experiments.
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Fig. 8. The effect of fractions of KMF-WE on nitric oxide
(NO) production from peritoneal macrophages. The 6 fractions,
which were obtained from Bio-Gel P30 filtration, were used
for stimulation of murine peritoneal macrophages at 5 pg/ml
(hatched bar) or 10 pg/ml (empty bar) for 48 hrs. LPS (5§ ug/
ml) was used for control. The level of NO in the culture
supernatants was determined by NO detectioin kit. The result
is the representative one from three independent experiments.
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