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Protein expression of IL-6 and IL- 17 were down-regulated
in all treatment groups significantly(P<0.01). Protein expres-
sion of TNF-� were down- regulated in positive group and
high-dose groups significantly (P<0.01).

Conclusion: Simiao Yong’an decoction shows a certain
therapeutic effect on CIA rats, it’s anti-inflammatory action
mechanism may achieve by reducing expression of IL-6,IL-17
and TNF-�.
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Influence of baicalein on pharmacokinetics of
ciprofloxacin after single oral administration
in rats

Youn-Hwan Hwang, Dong-gun Kim,
Hye Jin Yang, Jin Yeul Ma

Korea Institute of Oriental Medicine

Purpose: Baicalein from Baikal skullcap iss a potent
antibacterial agent with broad-spectrum activity. The com-
bination of baicalein and ciprofloxacin can be an excellent
antibacterial chemotherapy against multi-drug resistance
bacteria. We investigated the effect of baicalein on the phar-
macokinetics of ciprofloxacin in rats.

Methods: Baicalein and ciprofloxacin were orally co-
administered to rats. Pharmacokinetic data were estimated
by non- compartmental model.

Results: Baicalein significantly decreased AUC0→∞ of
ciprofloxacin after oral administration (P<0.05). Therelative
bioavailability (Frel) of ciprofloxacin after co-administration of
baicalein decreased more than approximately 30% in a dose-
dependent manner.

Conclusion: Based on our findings, the co-administration
of baicalein may have clinical implications on the dosing of
ciprofloxacin or other quinolone antibiotics.
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Hepatoprotective Effect of Herb Formula
KIOM2012H Against Nonalcoholic Fatty Liver
Disease

Hwayong Park, Youn-Hwan Hwang,
Dong-Gun Kim, Jongwook Jeon, Jin Yeul Ma

Korea Institute of Oriental Medicine

Purpose: Nonalcoholic fatty liver disease is hepatic ailment
of which incidence is rapidly increase due to the dietary hyper-
nutrition and following obesity. Fatty liver disease can lead to
steatohepatitis, fibrosis, cirrhosis, and even cancer, which is
associated with various complications. Discovering effective
natural materials and herbs can be alternative and comple-
mentary medical treatment in addition or instead of current
chemical pharmaceuticals.

Methods: To develop effective natural agent for nonalco-
holic fatty liver disease, we formulated combination of four
herb mixture (KIOM2012H) and observed lipid-lowering effi-
cacy. Inhibitory effect of KIOM2012H on free fatty acid-induced
lipid accumulation, triglyceride contents, and gene expres-
sions were analyzed in HepG2 cells. Using high fat diet-fed
mice, body weight changes, gross liver appearances, hepatic
triglyceride contents, and gene expressions were observed.

Results: KIOM2012H dose-dependently inhibited lipid
accumulation and gene expressions involved in lipogenesis
and related regulators. Experimental animals also showed
decrease of body weight changes and lipid-associated phys-
iological parameters.

Conclusion: Present study shows that KIOM2012H has
alleviating effect on fatty acid and lipid accumulation, and
therefore can be applied for development of new therapeu-
tic pharmaceuticals for treatment of nonalcoholic fatty liver
disease using natural products and herbs.

Contact: Hwayong Park, uofaz@kiom.re.kr

http://dx.doi.org/10.1016/j.imr.2015.04.052

P1.046

Epimedium koreanum Nakai displays broad
spectrum of antiviral activity in vitro and
in vivo by inducing cellular antiviral state

Won-Kyung Cho 1, Jong-Soo Lee 2,
Jin Yeul Ma 1

1 Korea Institute of Oriental Medicine
2 College of Veterinary Medicine, Chungnam
National University

Purpose: The objective of this study was to determine
the broad spectrum of antiviral activity of the total aqueous
extract of Epimedium Koreanum Nakai in vitro and in BALB/c
mice.

Methods: Green Fluorescent Protein (GFP)-tagged viruses
including Influenza A (A/PuertoRico/8/34(H1N1)(PR8-GFP),
NDV (Newcastle Disease Virus)-GFP, VSV (Vesicular Stomatitis
Virus)-GFP, Herpes Simplex Virus and Challenge viruses
[A/Aquaticbird/Korea/W81/2005(H5N2), A/PR/8/34(H1N1),
A/Aquaticbird/ Korea/W44/2005(H7N3), and A/Chicken/Korea/
116/2004(H9N2)] were used to examine the antiviral efficacy of
Epimedium Koreanum Nakai. Antiviral effects were evaluated
in viral replication, cell viability and viral gene expression
level. Immune stimulating effects of Epimedium Koreanum
Nakai were determined using ELISA for cytokines such as
murine tumor necrosis factor-alpha (TNF-�), interleukin (IL)-6
and inferferon (IFN)-�. In vivo antiviral effect on influenza
virus was tested using oral administration of extracts to mice
intra-nasally infected with 50% mouse lethal dose (MLD50) of
H1N1, H5N2, H7N3 or H9N2.

Results: Epimedium Koreanum Nakai significantly sup-
pressed the replication of PR8, VSV, HSV and NDV in RAW264.7
and HEK293T cells. Epimedium Koreanum Nakai induced the
production of type I interferon and pro-inflammatory
cytokines at both the mRNA and protein levels and the
transcriptional levels of various ISGs and antiviral genes.
Additionally, the extract induced the phosphorylation of
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various molecules present in the type I IFN signaling path-
way. The oral administration of Epimedium Koreanum
Nakai exhibited both preventive and therapeutic effects
on BALB/c mice against lethal doses of highly pathogenic
influenza A subtypes containing H1N1, H5N2, H7N3 and
H9N2.

Conclusion: Our results clearly indicated that Epimedium
Koreanum Nakai contains components that play roles as
immunomodulators and may be potential candidates for new
antiviral drugs.
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The activity of the primary auditory cortex
and auditory pathway under acoustic
stimulation: a MEMRI Study
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Purpose: Structural and functional features of the cerebral
cortical layers have been extensively explored in neuroscience
research. We used manganese-enhanced MRI, a non-invasive
method for examining stimulus-dependent activity in the
whole brain, to investigate the activity in the layers of the
primary auditory cortex and the associated pathway under
acoustic stimulation

Methods: Male Sprague-Dawley rats, either with or without
exposure to auditory stimulation, were scanned before and
24–29 hour after systemic MnCl2 injection.Three-dimensional
data set of T1-weighted images was acquired using a modified
driven equilibrium Fourier transform (MDEFT) pulse sequence.
Cortex linearization and layer-dependent signal extraction
were subsequently performed for detecting layer-specific cor-
tical activity.

Results: We found stimulus-dependent activity in the
deep layers of the primary auditory cortex and the auditory
pathways. The primary sensory and visual cortices also
showed the enhanced activity, whereas the olfactory path-
ways did not. Regions with significantly greater activity in the

stimulated rat are indicated with color maps ranging between
red to yellow. These areas included auditory structures such
as cochlear nucleus (CN), superior olive (SO), lateral lemniscus
(LL), inferior colliculus (IC), medial geniculate body (MGB),
and primary auditory cortex (Aud).

Conclusion: These results suggest the possibility that even
though the primary auditory, sensory, and visual cortices
showed enhanced activity to the auditory stimulation, these
cortices had different associations for auditory processing in
the brain network.
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Treatment with diluted bee venom reduces
both spinal inflammatory responses and
central neuropathic pain behaviors after
spinal cord injury in rats
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Yeonhee Ryu 1
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Purpose: Chemical acupuncture with diluted bee venom
(DBV) has been traditionally used in eastern medicine to treat
several inflammatory diseases or chronic pain conditions. We
have previously shown that DBV had a potent anti- inflam-
matory and anti-nociceptive efficacy in several rodent pain
models. In the present study, we investigated whether the
treatment of DBV into Zusanli (ST36) acupoint suppressed
intraspinal inflammatory responses as well as allodynic and
hyperalgesic behaviors in the spinal cord injury (SCI) model of
rats.

Methods: SCI was induced by T13 spinal cord hemi-
section after laminectomy. SCI surgery produced acute
migration of the neutrophils and the dramatic increment of
myeloperoxidase (MPO) activity in the spinal cord lesions at
24 hours following hemisection. In addition, the mechanical
allodynic and thermal hyperalgesic behaviors were devel-
oped in the bilateral hind paws throughout the 28 days
of experiment. Subcutaneous injection (0.25 mg/kg) of DBV
was applied into Zusanli acupoint twice a day for five
days.

Results: DBV treatment significantly suppressed neu-
trophils infiltration and the MPO activity at 24 hours after
hemisection. Moreover, mechanical allodynia and thermal
hyperalgesia were relieved throughout the experimental
period. DBV injection also showed the facilitated motor func-
tion recovery as indicated by the Basso-Beattie-Bresnahan
rating score. Finally, spinal glial fibrillary acidic protein (GFAP)
expression, a marker for astroglial activation, was also sup-
pressed by DBV injection.

Conclusion: These results demonstrated that the repetitive
application of DBV into acupoint not only enhanced functional
recovery but also reduced acute-inflammatory response and
neuropathic pain behavior after SCI. This study suggests that
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