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ABSTRACT
Objectives : Phyllostachys pubescens and Scutellaria baicalensis are considered to be effective in promoting blood
circulation in traditional medicine. In this study, we examined whether a mixture of P. pubescens leaves and S.

baicalensis root (BS21) had any anti-obesity, anti-hyperlipidemia, or anti-hyperuricemia effects and the possible
mechanisms of action.
Methods : We examined the effects of BS21 in high-fat diet (HFD)-induced obese mice. Mice were fed HFD with BS21
(75, 150, or 300 ㎎/㎏) or Garcinia cambogia extracts (245 ㎎/㎏) as a positive control for 8 weeks. At the end of 8
weeks, body weight, liver and adipose weight, adipocyte size, plasma lipid profiles, adipokine and uric acid levels,
and adipose tissue expression levels in obesity and uric acid production-related genes were examined.
Results : BS21 decreased body weight gain, white adipose tissue, liver weight, adipocyte size, and liver triglyceride
accumulation. It also reduced levels of plasma glucose, triglycerides, non-esterified fatty acids, total cholesterol,
low-density lipoprotein cholesterol, alanine transaminase, leptin, and uric acid. In contrast, BS21 increased adiponectin
levels. Furthermore, BS21 decreased the expression levels of adipogenesis-related genes, such as peroxisome
proliferator-activated receptor γ, sterol regulatory element binding protein-1c, and fatty acid synthase, as well as
xanthine oxidoreductase, which is involved in uric acid production.
Conclusions : These results suggest that BS21 may exert anti-obesity, anti-hyperlipidemia, and anti-hyperuricemia
effects in HFD-induced obese mice by regulating the expression of xanthine oxidoreductase and adipogenesis-related
genes.1)
Key words : adipogenesis, hyperuricemia, mixture, obesity, xanthine oxidoreductase
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Ⅰ. Introduction

disorders are associated with hyperuricemia .
Hyperuricemia is characterized by elevated blood uric

Obesity, characterized by excessive fat mass due to an
imbalance between energy intake and expenditure, is a

acid levels and is considered to be one of several

significant public health problem worldwide and plays a
major role in the development of metabolic diseases
(e.g., type 2 diabetes, hypertension, and hyperlipidemia)

15)

metabolic diseases . Increasing attention has been given
to understanding the relationships between uric acid
levels, obesity, and various metabolic disorders.

and cardiovascular disease1). Currently, pharmacological
agents are used to treat obesity in clinical practice;
however, these drugs reportedly induce unwanted side
effects2). Natural products, including herbal medicines,
have recently emerged as an alternative strategy that
can overcome these limitations3).
In

Korean

Chinese

traditional

1. Preparation of BS21 extracts
P. pubescens leaves were collected in Damyang, Korea,
and S. baicalensis roots were purchased from Omniherb

medicine,

Co. (Yeoungcheon, Korea). The Classification and

Mazel (Bamboo, family:
Poaceae) leaves (B) have been used to treat palsy and

Identification Committee of Korea Institute of Oriental
Medicine (KIOM) authenticated the leaves and roots based

hypertension because of their various biological activities

on their microscopic and macroscopic characteristics.

that include antioxidant activity and anticoagulant
effects4,5). Scutellaria baicalensis Georgi (Baikal skullcap,

The voucher specimens (B-20120727; S-20120914)
were deposited at the herbarium of KIOM. The dried P.

family: Lamiaceae) roots (S) are used as an herbal

pubescens leaves (1 kg) and S. baicalensis roots (1 kg)

medicine for their diuretic, anti-diarrheal, and antiinflammatory effects6), and they have also been reported

were extracted twice with 70% ethanol for 3 h, and
then the extract was filtered and evaporated under

Phyllostachys

and

Ⅱ. Materials and Methods

pubescens

to reduce body weight gain7,8). Isoorientin, a major
flavonoid found in P. pubescens leaves, inhibited
adipogenesis in 3T3-L1 adipocytes9). Baicalin, a main
compound contained in S. baicalensis, is found to exhibit
an anti-obesity effect through enhanced fatty acid
oxidation10). Collectively, these reports suggest a possible
application of P. pubescens and S. baicalensis for the
treatment of obesity. Moreover, it has been reported
that mixing various herbal extracts may synergistically
11)

increase their efficacy . Interestingly, we previously
observed that various mixtures of P. pubescens leaves
and S. baicalensis roots (BS) have anti-obesity and antihyperlipidemia effects in high-fat diet (HFD)-induced
obese mice and that a 2:1 weight ratio of BS (BS21)
was the most effective mixture12). However, the
underlying mechanism of BS21 effects on obesity in
HFD-induced obese mice has not yet been explored.
This study was designed to examine the effects of BS21
on obesity with a focus on elucidating the underlying
mechanism of the anti-obesity effect of BS21 in the
C57BL/6J inbred mouse strain. This mouse strain is a
good model that mimics human metabolic derangements
observed in obesity. That is, when fed ad libitum with
HFD, these mice develop obesity, hyperglycemia, and
hyperinsulinemia, but when fed ad libitum with a
normal-fat diet, they remain lean and without metabolic
abnormalities13).
Additionally, we investigated the effects of BS21 on
lowering plasma uric acid levels in an obese state based
on a recent report that obesity and various metabolic

reduced pressure using a rotary evaporator. The yields
of P. pubescens and S. baicalensis extracts were 8.91%
and 19.3% (w/w ), respectively. The mixture of P.

pubescens leaves and S. baicalensis roots (BS21) was
prepared by mixing a 2:1 weight ratio of P. pubescens
(B) and S. baicalensis roots (S) extracts, respectively.

2. High-performance liquid chromatography
analysis of BS21
High-performance liquid chromatography was used
to analyze the BS21 mixture. The results indicated two
major compounds; namely, isoorientin (7.25 ± 0.5 ㎎/g)
originated from P. pubescens leaf extract and baicalin
(64.7 ± 3.2 ㎎/g) originated from S. baicalensis root
12)

extract .

3. Animal study
Four-week old, male C57BL/6J mice were purchased
from Daehan Biolink Co. (Eumsung, Korea). The mice
were housed under temperature- (23 ± 3℃) and
humidity-controlled conditions with a 12-h light/dark
cycle. After acclimatization with standard rodent chow
diet for 1 week, five mice were assigned to each of the
following six groups that were based on body weight:
Group 1: mice fed with a standard chow normal-fat
diet (NFD) containing 14% fat, 21% protein, and 65%
carbohydrates (Orient Bio Inc., Seongnam, Korea);
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Group 2: mice fed with HFD containing 60% fat, 20%
protein, and 20% carbohydrates (Rodent diet D12492,

(Hitachi-7020, Hitachi Medical, Japan). Plasma and
hepatic uric acid levels were measured with a

Research Diets, New Brunswick, NJ, USA); Groups 3,

colorimetric assay kit (BioVision, Milpitas, CA, USA).

4, and 5: HFD plus BS21 at doses of 75, 150, and 300
㎎/㎏, respectively; and Group 6: HFD plus Garcinia

Plasma leptin and adiponectin levels were measured by
immunoassay using an enzyme-linked immunosorbent

cambogia (GC) fruit extract (NOVAREX Co., Ltd.,

assay kit (Mouse leptin and Adiponectin/Acrp30; R&D

Cheongju-si, Korea) at a dose of 245 ㎎/㎏ (GC 245).
The GC dose was determined using human/animal

Systems, Minneapolis, MN, USA) according to the
manufacturer’s protocol.

constants based on the human dosage16). This fruit extract
was chosen as a positive control because it is a popular
weight-loss dietary supplement17). BS21 and GC were

6. Histological analyses of liver and WAT

mixed with vehicle (0.5% carboxyl methyl cellulose)

Liver and WATs were fixed in 10% formalin solution,

and administered by oral gavage once daily for 8 weeks
in addition to continued HFD feeding. The NFD and

subjected to dehydration with ethanol, and then
embedded in paraffin for histological analyses. All

HFD groups received only the vehicle. During the

tissues were sectioned at a thickness of 6 ㎛ and then

experimental period, the mice had free access to water
and food, and their body weights and food intake were

subjected to hematoxylin and eosin staining. Adipocyte
size was measured in an area of 20 adipocytes in a

measured twice per week. Food intake for 24 h was

stained section per mouse. Data represent the mean of

calculated by subtracting the remaining food weight on
the following day from the initial food weight on the

five animals . Sections were viewed with a light
microscope (Olympus, Tokyo, Japan) and photographed

previous feeding day. Food efficiency ratio (FER) was

at 200× magnification.

calculated as (total weight gain/total food intake) ×
100. The experimental design was approved by the
Institutional Animal Care and Use Committee of Daejeon

12)

7. Liver TG level measurement

University (Approval No. DJUARB2016_042), and all
experiments were performed in accordance with

A 0.1 g liver sample was homogenized with 95%
ethanol and centrifuged. The supernatant was mixed

committee guidelines.

with sodium chlorate and Triton X-100, and TG levels

4. Collection of plasma, liver, kidney, and
white adipose tissue (WAT)
Mice were anesthetized with Zoletil after fasting at
the end of the 8-week study period, and blood samples
were collected via cardiac puncture. Blood samples

were determined using a commercial kit (Triglyceride E
test, Wako Pure Chemical Industries, Japan) according
to the manufacturer’s protocol.

8. Total RNA isolation and gene expression
analyses

were centrifuged at 3,000 g for 15 min at 4℃, and the

The total WAT RNA was isolated using the TRI reagent

separated plasma samples were stored at -80℃ until the
time of analysis. Immediately following blood collection,

(Sigma-Aldrich Co., St. Louis, MO, USA) and translated
to cDNA using the FirstStrand cDNA synthesis kit

the liver and WATs (epididymal, perirenal, mesenteric,

(Amersham Pharmacia, Piscataway, NJ, USA) according

and subcutaneous) were excised, rinsed, weighed, frozen
in liquid nitrogen, and stored at -80℃ until time of

to the manufacturer’s protocol. The expression levels
of adipogenesis-related genes were evaluated using

analysis. Liver and WAT samples were fixed in 10%

gene-specific primers and probe and Power SYBR

formalin solution for histological analyses.

Green PCR Master Mix and TaqMan Gene E-expression
Master Mix (Applied Biosystems, Foster City, CA, USA),

5. Biochemical analyses of plasma

respectively, according to the manufacturer’s instructions

Plasma glucose, triglyceride (TG), non-esterified fatty

in a real-time PCR ABI Prism 7700 system (Applied
Biosystems). Quantitative real-time polymerase chain

acid (NEFA), total cholesterol (T-CHO), low-density

reactions (qPCR) reactions were performed according

lipoprotein
lipoprotein

cholesterol (LDL-CHO), high-density
cholesterol
(HDL-CHO),
alanine

to the following protocol: cDNA samples were heated
to 94℃ for 2 min, followed by 40 cycles of 94℃ for 20 s,

aminotransferase (ALT), aspartate aminotransferase

60℃ for 20 s, and 72°C for 30 s. The primer sequences

(AST), lactate dehydrogenase (LDH), and creatinine levels
were analyzed with an automatic biochemical analyzer

are shown in Table 1. The probe for xanthine
oxidoreductase (XOR), fluorescein amidite (FAM) dye,

4
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was synthesized by Applied Biosystems. The expression
levels of the genes of interest in each treated group

internal control by using comparative Ct, which is defined
as the cycle number at which fluorescence became

were determined after normalizing levels to glyceraldehyde

significantly higher than the background.

3-phosphate dehydrogenase (GAPDH) expression as an
Table 1. Primer Sequences Used in Real-time PCR Analysis.
Gene

Accession No.

C/EBPα

NM_001287523

Primer and Probe (5’-3’)
F:5′-TGGACAAGAACAGCAACGAGTAC-3′
R:5′-CGGTCATTGTCACTGGTCAACT-3′
F:5′-ATGCCATTTGGCCCACCAACTT-3

PPARγ

NM_011146
R:5′-CCCTTGCATCCTTCACAAGCA TG-3′
F:5′-TGGGAACCTGGAAGCTTGTCTC-3′

aP2/FABP4

NM_024406
R:5′-GAATTCCACGCCCAGTTTGA-3′
F:5′-CTGAGATCCCAGCACTTCTTGA-3′

FAS

NM_007988
R:5′-GCCTCCGAAGCCAAATGAG-3′
F:5'-AGCCTGGCCATCTGTGAGAA-3'

SREBP-1c

XM_006532714
R:5'-CAGACTGGTACGGGCCACAA-3'
F:5′-AAGCTGTGGCGTGATGGCC-3′

GAPDH

NM_008084
R:5′-TGGGCCCTCAGATGCCTGCT-3′

9. Statistical analysis
Data are presented as the mean ± standard error of
the mean (SEM). Statistical significance was determined
using one-way analysis of variance (ANOVA) followed
by Dunnett’s multiple comparison test. A difference of
p < 0.05 was considered to be statistically significant.

Ⅲ. Results
1. Effects of BS21 on body weight, body
weight gain, food intake rate, and food
efficiency ratio
The body weight, weight gain, food intake, and food
efficiency ratio are shown in Figure 1. The mean body
weight increased with HFD feeding, and the weight gain
of the HFD group was higher than in the NFD group.
The body weight gain of the HFD+BS21 groups (150
and 300 ㎎/㎏) and GC positive control group were
significantly decreased compared with the HFD group
(Fig. 1A and B). Food intake rate was not significantly
different among the treated groups (Fig. 1C). The food
efficiency ratio of the HFD group was higher than that
of the NFD and HFD+BS21 groups (150 and 300 ㎎/㎏),
and the GC group showed a statistically significant

As shown in Fig. 2A, epididymal, perirenal,
mesenteric, subcutaneous, and total WAT weights in
the HFD group were increased compared with the NFD
group. Epididymal and subcutaneous WAT weights
were significantly reduced in the HFD+BS21 groups
(150 and 300 ㎎/㎏). Perirenal and mesenteric WAT
weight did not differ significantly among the HFD,
HFD+BS21, and HFD+GC groups. Total WAT weight
was significantly reduced in all HFD+BS21 groups and
the HFD+GC group. Adipocyte size in the HFD group
was significantly larger than in the NFD group,
whereas it was considerably smaller in all HFD+BS21
groups and the HFD+GC group (Fig. 2B).

2. Effects of BS21 on plasma adipokine levels
The mean plasma leptin level of the HFD group
(15822.40 ± 3366.08 ng/㎖) was higher than that of
the NFD group (2.02 ± 0.28 ng/㎖), but it was
significantly lower in the HFD+BS21 groups (75 ㎎/㎏:
3326.81 ± 2296.40 ng/㎖; 150 ㎎/㎏: 128.286 ±
65.32 ng/㎖; 300 ㎎/㎏: 45.921 ± 28.74 ng/㎖) and
the HFD+GC group (3024.61 ± 933.12 ng/㎖) (Fig. 2C).
Overall, plasma adiponectin levels in the HFD group
were decreased compared with the NFD group. In

reduction in food efficiency ratio compared with the

addition, the adiponectin levels were significantly
increased in the HFD+BS21 groups and HFD+GC group

HFD group (Fig. 1D).

compared with the HFD group (Fig. 2C).
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Fig. 1. Effects of BS21 on body weight, body weight gain, food intake, and food efficiency ratio in HFD-induced obese mice. (A) Body
weight, (B) Body weight gain, (C) Food intake rate, and (D) Food efficiency ratio. BS21: mixture of P. pubescens leaves and S. baicalensis
roots extracts at a ratio of 2:1; GC: Garcinia cambogia extracts; HFD: high-fat diet; NFD: normal-fat diet. Values are expressed as the
mean ± SEM (n = 5). ##p < 0.01 and ###p < 0.001 vs. the NFD group; **p < 0.01 and ***p < 0.001 vs. the HFD group.
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Fig. 2. Effects of BS21 on WATs weight, adipocyte size, adipokine levels, and adipogenesis-related gene expression in WAT in HFDinduced obese mice. (A) WATs weight, (B) Histology and adipocyte sizes of WAT, (C) Leptin and adiponectin levels, and (D) Adipogenesisrelated genes (C/EBPα, PPARγ, aP2, and FAS) expression in WATs. The mRNA expression levels are expressed as the fold increase
relative to the HFD group after normalization to GAPDH mRNA levels. EpiW: epididymal WAT; MesW: mesenteric WAT; PeriW: perirenal
WAT; SubW: subcutaneous WAT; TotalW: EpiW+PeriW+MesW+SubW. BS21: mixture of P. pubescens leaves and S. baicalensis roots
extracts at a ratio of 2:1; GC: Garcinia cambogia extracts; HFD: high-fat diet; NFD: normal-fat diet. Values are expressed as the mean
± SEM (n = 5). #p < 0.05, ##p < 0.01, and ###p < 0.001 vs. the NFD group; *p < 0.05, **p < 0.01, and ***p < 0.001 vs. the HFD group.

3. Effects of BS21 on biochemical plasma
parameters
The effects of BS21 on biochemical plasma parameters
are shown in Table 2. Plasma glucose, TG, NEFA,
T-CHO, HDL-CHO, and LDL-CHO levels in the HFD
group were higher than those of the NFD group.
Plasma glucose levels were significantly decreased in
the HFD+BS21 groups (150 and 300 ㎎/㎏) compared
with the HFD group. Plasma TG and NEFA levels were
significantly reduced in all HFD+BS21 groups and the

HFD+GC group compared with HFD alone. T-CHO
levels were decreased in the HFD+BS21 groups (75 and
150 ㎎/㎏) and the HFD+GC group compared with the
HFD group. There were no differences in HDL-CHO
levels among the groups except in the NFD group.
LDL-CHO levels were decreased in all HFD+BS21
groups compared with the HFD group. Plasma ALT
levels were increased in the HFD group, and the levels
were significantly lower in the HFD+BS21 groups (150
and 300 ㎎/㎏). There were no differences in plasma
AST, creatinine, and LDH levels among the six groups.
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Table 2. Effects Of BS21 on Plasma Biochemical Parameters in HFD-Induced Obese Mice.
Parameter

NFD

HFD

HFD+BS21
75 ㎎/㎏

HFD+BS21
150 ㎎/㎏

HFD+BS21
300 ㎎/㎏

HFD+GC
245 ㎎/㎏

Glucose (㎎/㎗)

111.20±6.54

253.50±9.44###

231.80±8.61

211.60±22.86*

236.00±8.54*

251.70±8.41

TG (㎎/㎗)

126.90±6.30

163.00±11.12##

119.00±6.88**

116.20±5.58**

104.80±5.51**

108.90±6.08***

NEFA (mEq/L)

1.89±0.10

2.83±0.13###

2.15±0.07**

2.162±0.10**

1.81±0.09**

2.12±0.13***

T-CHO (㎎/㎗)

123.80±3.79

216.00±10.89###

170.00±9.16*

160.00±0.85*

174.40±9.90

178.50±9.84*

HDL-CHO (㎎/㎗)

49.00±2.05

58.70±2.16#

62.80±3.31

60.40±2.54

59.20±1.83

64.60±3.02

LDL-CHO (㎎/㎗)

14.26±0.24

22.50±1.09

AST (U/L)

93.88±7.60

105.80±8.02

ALT (U/L)

21.80±1.22

LDH (U/L)
Creatinine (㎎/㎗)

###

*

*

**

17.42±0.72

15.90±0.85

97.80±6.03

71.20±5.48

37.90±5.63

37.20±10.82

19.20±1.36

274.50±14.95

476.80±56.62

406.00±91.11

354.20±116.20

357.60±78.17

354.67±41.12

0.36±0.02

0.37±0.02

0.45±0.02

0.36±0.02

0.43±0.03

0.36±0.02

#

*

17.30±2.20

86.20±14.01
19.20±3.06

*

18.71±0.83
104.60±12.68
26.40±1.63

NFD: normal-fat diet; HFD: high-fat diet; BS21: mixture of P. pubescens leaves and S. baicalensis roots extract at a ratio of 2:1; GC:
Garcinia cambogia extracts. TG: triglyceride; NEFA: non-esterified fatty acid; T-CHO: total cholesterol; HDL-CHO: high-density
lipoprotein-CHO; LDL-CHO: low-density lipoprotein-CHO; AST: aspartate aminotransferase; ALT: alanine transaminase; LDH: lactate
dehydrogenase. Values are expressed as the mean ± SEM (n = 5). #p < 0.05, ##p < 0.01, and ###p < 0.001 vs. the NFD group; *p < 0.05,
**p < 0.01, and ***p < 0.001 vs. the HFD group.

4. Effects of BS21 on adipogenesis-related
gene expression in WAT

5. Effects of BS21 on liver weight and
hepatic lipid accumulation

To clarify the mechanism underlying the anti-obesity

Liver weight in the HFD group was increased

effect of BS21, we focused on the expression of

compared with the NFD group but was significantly

adipogenesis-related genes. CCAAT/enhancer binding

decreased in the HFD+BS21 groups (150 and 300 ㎎/㎏)

protein α (C/EBPα), peroxisome proliferator-activated

and HFD+GC group versus HFD mice (Fig. 3A). Lipid

receptor γ (PPARγ), adipocyte protein 2/fatty acid

accumulation and TG levels in the livers of the HFD

binding protein 4 (aP2/FABP4), and fatty acid synthase

group were increased compared with the NFD group.

(FAS) mRNA levels were higher in the HFD group than

Notably, the HFD+300 ㎎/㎏ BS21 group and HFD+GC

the NFD group (Figure 2D). C/EBPα mRNA expression

group showed significantly lower liver lipid accumulation

was significantly decreased in the HFD+300 ㎎/㎏ BS21

and TG levels compared with the HFD group (Fig. 3B

and HFD+GC groups. PPARγ and FAS mRNA expression

and C).

levels in the HFD+BS21 groups and HFD+GC group were
decreased compared with HFD mice. The aP2/FABP4
mRNA levels tended to decrease in the HFD+BS21
groups and the HFD+GC group, but these changes
were not significant.
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Fig. 3. Effects of BS21 on liver weight, hepatic lipid accumulation, adipogenesis-related gene expression in liver in HFD-induced obese
mice. (A) Liver weight, (B) Liver TG levels, (C) Liver histology, (D) Adipogenesis-related genes (PPARγ, SREBP-1c, and FAS) expression.
The mRNA expression levels are expressed as the fold increase relative to the HFD group after normalization to GAPDH mRNA levels.
NFD: normal-fat diet; HFD: high-fat diet; BS21: mixture of P. pubescens leaves and S. baicalensis roots extracts at a ratio of 2:1; GC:
Garcinia cambogia extracts. Values are expressed as mean ± SEM (n = 5). #p < 0.05, ##p < 0.01, and ###p < 0.001 vs. the NFD group;
*p < 0.05 and **p < 0.01 vs. the HFD group.

6. Effects of BS21 on adipogenesis-related
gene expression in the liver

7. Effects of BS21 on plasma and hepatic
uric acid levels and XOR gene expression

PPARγ and sterol regulatory element binding protein

Based on reports that visceral fat mass is positively

(SREBP)-1c mRNA expression levels were increased in

associated with serum uric acid levels and uric acid

the HFD group compared with the NFD group (Fig.

clearance is reduced in obese subjects compared with

3D). PPARγ mRNA expression levels were significantly

non-obese subjects18-20), we investigated whether BS21

decreased in the HFD+three BS21 groups and HFD+GC

could reduce plasma uric acid levels in HFD-induced

group. SREBP-1c mRNA levels in the HFD+300 ㎎/㎏

obese mice. Plasma uric acid levels were increased in

BS21 group and HFD+GC group were decreased compared

the HFD group compared with the NFD group. All

with the HFD group. FAS mRNA expression levels in

three HFD+BS21 groups showed decreased plasma uric

the HFD+300 ㎎/㎏ BS21 group were decreased compared

acid levels compared with the HFD group (Fig. 4A).

with the HFD group.

XOR mRNA levels were increased in the HFD groups

9

죽엽황금복합추출물 BS21의 고지방식이 유도 비만 동물모델에서의 지방생성 및 고요산혈증 개선 효과

versus the NFD group, whereas it was decreased in the

showed a tendency to decrease hepatic XOR mRNA

HFD+BS21 groups (75 and 300 ㎎/㎏) and HFD+GC

expression and uric acid levels, but the differences

group compared with the HFD group (Fig. 4B). BS21

were not significant (Fig. 4C and D).

Fig. 4. Effects of BS21 on plasma and hepatic uric acid levels and XOR gene expression. (A) Plasma uric acid levels, (B) WAT XOR gene
expression, (C) Hepatic uric acid levels, and (D) Hepatic XOR gene expression. The mRNA expression levels are expressed as the fold
increase relative to the HFD group after normalization to GAPDH mRNA levels. BS21: mixture of P. pubescens leaves and S. baicalensis
roots extracts at a ratio of 2:1; GC: Garcinia cambogia extracts; HFD: high-fat diet; NFD: normal-fat diet. Values are expressed as the
mean ± SEM (n = 5). #p < 0.05 and ##p < 0.01 vs. the NFD group; *p < 0.05 and **p < 0.01 vs. the HFD group.

Ⅳ. Discussion

Adipocytes

secrete

bioactive

substances

called

adipokines, such as leptin and adiponectin. Leptin

Our experiments revealed that BS21 reduced body

regulates food intake and energy expenditure, whereas

weight gain, WAT weight, and adipocyte size. Specifically,

adiponectin regulates lipid and glucose metabolism and

BS21 was more effective than GC at reducing WAT

can suppress the development of metabolic disorders21).

weight. These observations are consistent with our

Levels of leptin and adiponectin have been shown to be

previous study showing the anti-obesity effect of various

positively and negatively associated with obesity,

BS mixtures . Reduced body weight gain by BS21 could

12)

respectively22). Leptin is a hormone secreted by adipose

be attributable to reduced WAT weight and independent

tissue in proportion to its mass. In obesity, the

of food consumption because the food intake rate was

increase in leptin concentrations caused by HFD causes

unchanged and the FER was lower than that of the HFD

leptin resistance (loss of the ability to inhibit food

group. These results indicate that BS21 inhibits lipid

intake and increase energy expenditure)23). In this

accumulation in adipose tissue, which may attenuate

study, serum leptin levels in the BS21-treated group

adiposity.

decreased in accordance with the decrease in visceral

10
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fat mass and suppression of body weight without

BS21 extract on energy expenditure and lipolysis.

affecting food intake. This result is probably due to

Similar to the liver, adipose tissue expresses XOR,

the induced leptin resistance in the HFD control mice.

which can catalyze purines (e.g., hyperxanthine and

We found that BS21 decreased plasma leptin levels and

xanthine) for uric acid production . Treatment with

increased adiponectin levels, which was evidenced by

the XOR inhibitor febuxostat and knockdown of XOR by

the reduced adipocyte size in the histological analysis.

siRNA inhibits uric acid production in adipocytes28,29).

These observations suggest that the regulation of plasma

Interestingly, we found that BS21 reduced plasma uric

leptin and adiponectin levels by BS21 may be attributable

acid levels in HFD-induced obese mice but not in the

to decreased lipid accumulation and smaller adipocyte

GC group. Moreover, BS21 reduced XOR mRNA expression

size in WATs.

in the adipose tissue of HFD-induced obese mice but

28)

Obesity results from imbalances between energy

did not change hepatic XOR mRNA expression or uric

intake and expenditure and adipogenesis (lipogenesis)

acid levels. This finding suggests that BS21 can exert

24)

and lipolysis . One putative way to combat obesity is

anti-hyperuricemic effects that may be accompanied

to prevent adipogenesis. Preventing adipogenesis would

by XOR regulation in the obese state. Our observation is

preclude

fat

the first report demonstrating the anti-hyperuricemic

accumulation, which would in turn minimize energy

the

creation

effect of BS21 in an obese state. Another aspect of XOR

storage and increase energy expenditure. Adipocyte

is that it is located upstream of PPARγ and can therefore

differentiation

an

regulate adipogenesis29). Studies have shown that

important role in the development of obesity . Adipocyte

XOR-/- mice exhibit decreased adiposity, and knockdown

differentiation is coordinated by a complex network of

of

transcription factors. Among these factors, C/EBPα and

differentiation, whereas overexpression in adipocytes

PPARγ play critical roles in adipogenesis and induce the

increases PPARγ activity and adipogenesis

synthesis of fatty acids and TGs by activating the

data suggest that XOR may be required for PPARγ

expression of genes involved in adipogenesis, including

activation and may promote adipogenesis. Consequently,

and

lipid

of

adipocytes

accumulation

and

have

25)

26)

XOR

by

siRNA

inhibits

3T3-L1

adipocyte
28,29)

. These

aP2, FAS, and lipoprotein lipase (LPL) . These effects

XOR in adipocytes may play a role in hyperuricemia

lead to accelerated lipogenesis for TG formation in the

linked to obesity. In the present study, BS21 significantly

terminal phase of differentiation. In our study, BS21

decreased the expression of C/EBPα and PPARγ and

decreased liver weight and liver TG accumulation and

its target genes, FAS expression levels, and XOR

reduced plasma TG, NEFA, T-CHO, and LDL-CHO

expression levels in adipose tissue, suggesting that

levels in HFD-induced obese mice. Obesity increases

decreased expression of adipogenesis-related genes by

the uptake of serum-free fatty acids into the liver and

BS21 may be partially explained by reduced XOR

27)

fatty acid synthesis, which can lead to a fatty liver .

expression. Based on these results, BS21 could improve

Moreover, obesity is often accompanied by an altered

adiposity, dyslipidemia, and hyperuricemia, and the

serum lipid profile. These results suggest that BS21

mechanism for which may be via regulation of the XOR-

can efficiently regulate lipid metabolism, indicating that

adipogenesis relationship.

it may ameliorate the development of a fatty liver and
hyperlipidemia. On the other hand, lipid accumulation
in the liver causes dysfunction and damage. BS21
reduced liver damage markers (plasma AST, ALT, and
LDH levels), but it had no effect on the kidney damage
marker creatinine. This result suggests that BS21

Ⅴ. Conclusions
This study examined the effects of BS21 in HFDinduced obese mice.

improved potential HFD-induced liver damage, and it
does not seem to cause detectable toxicity. In the

1. Our results show that BS21 reduced adiposity,

present study, we found that BS21 reduced PPARγ,

hyperlipidemia, and high serum uric acid levels

C/EBPα, and FAS gene expression in WATs as well as

induced by HFD.

PPARγ, SREPB-1c, and FAS expression in the livers
of HFD-induced obese mice. These results indicate that

2. This study provides the first evidence that BS21

decreased expression of adipogenesis-related genes by

improves hyperuricemia in HFD-induced obese

BS21 may inhibit adiposity in HFD-induced obese mice.

mice. These effects were accompanied by reduced

However, we need to further investigate the effect of

expression of XOR and adipogenesis-related genes.
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Collectively, our findings suggest that BS21 has

the insig pathway. Mol Med Rep. 2015 ; 12 : 3139-45.

beneficial effects that could be useful for the prevention

10. Xi Y, Wu M, Li H, Dong S, Luo E, Gu M, Shen X,

and

treatment

of

obesity,

hyperlipidemia,

and

hyperuricemia.

Jiang Y, Liu Y, Liu H. Baicalin attenuates high fat
diet-induced

obesity

and

liver

dysfunction:

dose-response and potential role of CaMKKβ
/AMPK/ACC pathway. Cell Physiol Biochem. 2015
; 35 : 2349-59.
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The Comparative Study of Anti-allergic Effect by Glycyrrhiza New Varieties
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ABSTRACT
Objective : The genus Glycyrrhiza has been used in food and traditional herbal medicine. Many experimental studies
reported that Glycyrrhiza species possess several pharmacological properties. Glycyrrhiza new varieties WONGAM
and SINWONGAM have been developed by Korea Rural Development Administration doing research for registration
on Ministry of Food and Drug Safety. During the evaluations about pharmacological effect of Glycyrrhiza new varieties
WONGAM and SINWONGAM, we focused the anti-allergic effect in this study.
Methods : We investigated the anti-allergic effect of WONGAM and SINWONGAM compared with Glycyrrhiza uralensis
Fischer and G. glabra L. using anti-dinitrophenyl-immunoglobulin E (IgE)/human serum albumin-stimulated RBL2H3 cells, phorbol 12-myristate 13-acetate plus calcium ionophore A23187-stimulated HMC-1 cells and compound
48/80-induced anaphylaxis mice model. We analyzed the effect on the expression of various cytokines, and IgE from
mast cells and the underlying molecular mechanisms of WONGAM and SINWONGAM in presented models.
Results : WONGAM and SINWONGAM showed the inhibitory effect on the histamine release from rat peritoneal mast
cells or human mast cells without cytotoxicity. WONGAM and SINWONGAM blocked anaphylactic shock and decreased
the IgE production. Furthermore, WONGAM and SINWONGAM inhibited the productions of TNF-α and IL-6 in
compound 48/80-induced anaphylaxis mice model. 1)
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Conclusion : These results indicated that WONGAM and SINWONGAM would have protect effect on allergic responses
through the inhibition of allergic mediators and pro-inflammatory cytokines. This study may facilitate the development
on Glycyrrhiza new varieties for allergy.
Key words : Allergic response, Glycyrrhiza, Glycyrrhiza new varieties, Mast cell, Anaphylaxis

Moreover, it was suggested that extension the current

Ⅰ. Introduction

cultivation area to the south central region can the

Glycyrrhiza species (Licorice) are one of the most
commonly used medicinal plants belonging to the
Leguminosae family, and its members are now commonly
used having a long history of traditional medicines and
folk remedies. Licorice and its extracts are currently
used in pharmaceutical and food industries such as
functional foods and food supplements1). Licorice and
several of its important constituents are widely used in
traditional medicine and for industrial purposes. Licorice
contains chemical compounds such as triterpene
2)

saponins, flavonoids, coumarins and other phenolics .
Previous studies have identified triterpenoids, such as
glycyrrhizin, and flavonoids, such as liquiritigenin, as
3)

the major components of licorice . Many studies have
shown that Glycyrrhiza species and its components
have a number of pharmacological effects including
4)

5)

6)

anti-allergic , anti-inflammation , anti-asthmatic ,
7)

8)

anti-ulcer ,
anti-viral ,
anti-carcinogenic activities10).

estrogenic

9)

12)

improve the productivity of this cultivar . As mentioned
above, many studies have been conducted on the
ingredients and efficacy of single Glycyrrhiza species,
but there is a lack of research on the Glycyrrhiza new
varieties. Recently, Lee SE et al. conducted to compare
the Glycyrrhiza varieties radix including WONGAM and
SINWONGAM for their anti-oxidation, anti-inflammation
and cognition improvement effects. It is reported that
SINWONGAM exhibited potent anti-oxidant, antiinflammatory and N-methyl-D-aspartate receptor
inhibitory activities with higher total phenol and
13)

licochalcone A contents than the other cultivars .
Allergic response is described as a hypersensitivity
disorder that is caused by environmental substances
known as allergens. Mast cell have a critical role as a
mediator in allergic response such as anaphylaxis,
rhinoconjunctivitis and urticaria. Mast cells activated by

and

IgE release a spectrum of chemical mediator such as

Licorices are listed in the Korean Pharmacopoeia as

pro-inflammatory cytokines at the affected site . IgE,
mast cells, basophils and eosinophils are essential

14)

Glycyrrhiza uralensis Fisch. (감초), Glycyrrhiza glabra
L. (광과감초), and Glycyrrhiza inflata Batal. (창과감초).
Glycyrrhiza species are the most demanding herbal

components of allergic inflammation. Antigen-specific

medicine and widely used in various herbal medicinal
preparations, pharmaceuticals and cosmetics industries.

the

However, but more than 5,000 tons are imported every
year and the domestic self-sufficiency rate is less than
5 %. WONGAM and SINWONGAM are breeding variety
from Rural Development Administration, which are
hybrid of G. glabra × G. uralensis. G. uralensis and G.
glabra are difficult to cultivate in Korea, and when it
cultivated in Korea, the content of Glycyrrhizin (2.5 %)
and liquiritigenin (0.7 %) were not meet the standard
of the Korea pharmacopoeia. However, the breeding
varieties, WONGAM

and SINWONGAM, meet

the

standard. These have been developed to overcome the
problems such as low productivity and early leaf fall
and to supplement the functionality of the origin plants.
It was reported that WONGAM has much higher yields
(227 %) and glycyrrhizin content than G. uralensis11).
The suitability of the WONGAM for cultivation in Korea
was demonstrated, through the study on the growth,
yield, and pharmacological properties of the WONGAM.

IgE production, with subsequent fixation of IgE to Fcε
RI receptors on mast cells and basophils, is central to
initiation

and

propagation

of

immediate

15)

hypersensitivity reactions . Anaphylaxis is a fatal
systemic hypersensitivity reaction characterized by
life-threatening problems involving airway, breathing
and circulation. It is considered that anaphylaxis is can
be triggered by imbalance of immune response including
16)

immune effector cells, antibodies and mediators . The
major mechanism underlying allergic anaphylaxis is
mediated by IgE. After exposure to the allergen, the
production of allergen-specific IgE by B cells was
triggered by sensitization with a series of signals.
Subsequently, the antigen–allergen-specific IgE complex
binds to the FcεRI receptor on mast cells and/or
basophils and activates and induces degranulation of
these cells. In consequence, activated mast cells release
preformed mediators, enzymes and cytokines and de

novo

synthesized mediators such as histamine,
leukotrienes, tryptase, pro-inflammatory cytokines
17)

prostaglandins, platelet-activating factor . However,
there are no therapies available to cure allergic

15

감초 신품종 및 약전 수재감초의 항알러지 효과 비교 연구

diseases completely. Therefore, anti-allergic ingredients
derived from medicinal plant without side effects would
be a suitable alternative anti-allergic strategy.
As part of the study for the Korean Pharmacopoeia
registration of Glycyrrhiza new varieties, the present
study was conducted to investigate the anti-allergic
activity of Glycyrrhiza new varieties and the efficacy
homogeneity with the Glycyrrhiza species listed in the
Korean Pharmacopoeia were compared using RBL-2H3
cells, HMC-1 cells and compound 48/80-induced
anaphylaxis mice model.

Ⅱ. Materials and Methods

at 37℃ in DMEM supplemented with 10 % FBS, penicillin
(100 U/㎖) and streptomycin (100 ㎍/㎖) in a humidified
atmosphere of 5 % CO2. RBL-2H3 cells were seeded at
a density of 1×105 cell per well and incubated with 50
ng/㎖ of anti-DNP-IgE overnight for cell sensitization.
After washing with PBS three times, the cells were
exposed to Glycyrrhiza species samples for 1 h and then
stimulated with 100 ng/ml of DNP-HAS for 4 h.

4. HMC-1 cell culture and sample treatment.
Jin (Chonbuk University, Republic of Korea) and were

Extractions of Glycyrrhiza species were provided from
Korea Rural Development Administration. For the present
study, anti-dinitrophenyl immunoglobulin E antibody
(anti-DNP IgE), dinitrophenyl human serum albumin
(DNP-HAS), phorbol 12-myristate 13-acetate (PMA),
calcium ionophore A23187 (Calcimycin), 3-(4, 55-diphenyl

RBL-2H3 was purchased from Korea Cell Line Bank
(KCLB, Seoul, Republic of Korea). The cells were grown

HMC-1 cells were provided by Professor Jong-Sik

1. Chemicals and reagents.

Dimethylthiazol-2-yl)-2,

3. RBL-2H3 cell sensitization and stimulation

tetrazolium

bromide (MTT), [3-(4,5-dimethylthiazol-2-yl)-5-(3carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetraz

grown at 37℃ in IMDM supplemented with 10 % FBS,
penicillin (100 U/㎖) and streptomycin (100 ㎍/㎖) in a
humidified atmosphere with 5 % CO2. HMC-1 cells were
6

seeded at a density of 1×10 cells per well, treated with
Glycyrrhiza species samples for 30 min at 37°C in
humidified air with 5 % CO2 and then stimulated with
40 nM of PMA and 1 ㎛ of A23187 (PMACI) at 37℃.
The OA was dissolved in DMSO. The cells were treated
with DMSO as a control.

olium (MTS), dimethyl sulfoxide (DMSO) and all other
chemicals were purchased from Millipore Sigma
(Billerica, MA, USA). Iscove’s modified Dulbecco’s
medium (IMDM), Dulbecco’s Modified Eagles medium
(DMEM), fetal bovine serum (FBS), penicillin and
streptomycin were obtained from Life Technologies Inc.
(Grand Island, NY, USA). The histamine enzyme-linked
immunosorbent assay (ELISA) kit was obtained from
Enzo life Sciences, Inc. (Farmingdale, NY, USA). The
ELISA kits for tumor necrosis factor (TNF)-α, interleukin
(IL)-6 and IgE were obtained from R&D Systems, Inc.
(Minneapolis, MN, USA).

5. Cell viability assay
4

Cells were seeded in a 96-well culture plate at 5×10
cells/㎖ in culture medium. Cells were treated with

medium containing various concentrations of Glycyrrhiza
species samples. After incubating for 24 h, HMC-1 cells
were treated with 20 ㎕ of MTS for 4 h and absorbance
was measured at 490 ㎚ using a microplate reader. After
incubating for 24 h, RBL-2H3 cells were treated with
50 ㎕ of MTT (5 ㎍/㎖) for 4 h. The formazan precipitated
was dissolved in DMSO and absorbance was measured
at 540 ㎚ using a microplate reader.

2. Sample preparation
The extracts of WONGAM, SINWONGAM, G. uralensis,

6. Histamine assay

G. glabra were obtained from Korea Rural Development

Culture media were collected after treatment with

Administration. The four samples were extracted with

Glycyrrhiza species samples and stored at -80℃.

water. The extract was concentrated under reduced

Histamine release was measured using ELISA kits
according to the manufacturer’s protocol.

pressure. The decoction was filtered, lyophilized and
stored at 4℃. The yields of the dried extract from the
starting crude of WONGAM, SINWONGAM, G. uralensis
and G. glabra were 8.8 %, 9.13 %, 6.53 % and 7.71%,
respectively. To prepare the sample for the in vitro
experiment, the extract powder that resulted from the
drying process was dissolved in distilled water.

7. Compound 48/80-induced anaphylactic
shock model.
A total of 35 male ICR mice (6 weeks old; 20–25 g body
weight) were obtained from Charles River Laboratories
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(Harlan Laboratories, Inc., Wilmington, MA, USA) and
maintained under constant conditions at a temperature
of 20–25℃, humidity of 40–60 % and a 12 h light/dark
cycle. The mice were randomly assigned to one of seven
groups (n = 5 per group). The ICR mice were injected
intraperitoneally (i.p.) with phosphate-buffered saline
(PBS) or compound 48/80 (24 ㎎/㎏ dissolved in PBS).
Four Glycyrrhiza species samples, disodium cromoglycate

8. IgE and Cytokine assays.
Blood was collected from each mouse at the end of the
experiment. Serum was obtained by centrifugation at
1700×g for 30 min and stored at -80℃ until analysis.
The levels of TNF-α, IL-6 and IgE were measured using
ELISA kits according to the manufacturer’s protocol.

(DSCG; Sigma-Aldrich; EMD Millipore, Billerica, MA,

9. Statistical analysis.

USA), or PBS was dissolved in saline and injected i.p.
at doses of 25 ㎎/㎏ DSCG and 100 ㎎/㎏ Glycyrrhiza

The data are expressed as the mean ± standard

species samples for 1 h prior to the compound 48/80
injection. Survival was monitored for 1 h following the
induction of anaphylactic shock. Survival data were
analyzed using the Kaplan-Meier method and log rank
test. Following the assessment of animal survival, blood
was collected from the heart of each mouse to measure
serum cytokine production. The blood was allowed to
clot for 1 h at room temperature and then centrifuged
for 20 min at 3,000×g at 4℃ to obtain serum. Following
collection of blood samples from the mice, the mice were
sacrificed by cervical dislocation. All procedures were
performed in accordance with university guidelines and
approved by the Ethical Committee for Animal Care and
the Use of Laboratory Animals, Korean Medicine, Sangji
University (Wonju, Korea; approval no. 2019-10).

deviation of triplicate experiments. Statistically signiﬁ
cant differences were compared using one-way analysis
of variance and Dunnett’s post hoc test. P < 0.05 was
considered to indicate a statistically signiﬁcant difference.
Statistical analysis was performed using SPSS statistical
analysis software (version 19.0, IBM SPSS, Armonk, NY,
USA).

Ⅲ. Result
1. Glycyrrhiza new varieties and listed

Glycyrrhiza species exhibit no direct
cytotoxicity on RBL-2H3 cells
To investigate whether Glycyrrhiza species samples
were cytotoxic to the RBL-2H3 cells, the MTT assay
was employed. Glycyrrhiza species samples
concentrations up to 1000 ㎍/㎖ exhibited

at
no

significant cytotoxicity to the RBL-2H3 cells after 24
h of incubation when compared with control (Figure 1).

Figure 1. Effect of four Glycyrrhiza species samples on cell viability on RBL-2H3 cells. RBL-2H3 cells were treated with different concentrations
of Glycyrrhiza species samples for 24 h and their viability were determined using MTT assay. The data shown represent mean ± S.D. of
three independent experiments. *p < 0.05, **p < 0.01 and ***p < 0.001 vs non-treated cells.
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2. Glycyrrhiza new varieties and listed
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3. Glycyrrhiza new varieties and listed

Glycyrrhiza species suppress the release

Glycyrrhiza species exhibit no direct

of histamine from RBL-2H3 cells

cytotoxicity on HMC-1 cells

Glycyrrhiza species samples in rat-derived mast cells,

The effects of Glycyrrhiza new varieties and listed
Glycyrrhiza species samples on the cell viability in

the release of histamine, indicator of degranulation,

human mast cells were measured by MTS to ensure

was examined. The release of histamine were high in
the DNP-IgE/HAS group. However, all Glycyrrhiza

that the decreased levels of mast cell granule were not
due to the cell death. Various concentrations of

species samples except high concentration of G. glabra,

Glycyrrhiza species samples decreased cell viability as

inhibited the histamine release in DNP-IgE/HASstimulated RBL-2H3 cells (Figure 2).

concentration increased, but cell viability remained higher
than 80 % in HMC-1 cells. WONGAM, SINWONGAM,

To determine the allergy suppressive effect of

G. uralensis and G. glabra displayed the cell viability
at 92.62 %, 86.41 %, 89.44 % and 87.02 % in the higher
concentration, respectively. Thus, Glycyrrhiza species
samples did not show cytotoxicity in tested concentration
in HMC-1 cells (Figure 3).

4. Glycyrrhiza new varieties and listed

Glycyrrhiza species suppress the release
of histamine from HMC-1 cells
To investigate regulatory effects of Glycyrrhiza new
Figure 2. Effect of four Glycyrrhiza species samples on the
histamine release in IgE-antigen complex-stimulated RBL-2H3
cells. RBL-2H3 cells were sensitized with anti-DNP IgE (50 ng/㎖).
After overnight incubation, the cells were pretreated with samples
for 1 h and then challenged with DNP-HSA (100 ng/㎖). Histamine
release was measured using ELISA kit. The data shown represent
###
mean ± S.D. of three independent experiments. p < 0.001 vs
the control group, ***p < 0.001 vs sensitized with anti-DNP-IgE
and stimulated with DNP-HAS group.

varieties and listed Glycyrrhiza species on histamine
release from human mast cells, we measured histamine
levels in PMACI-stimulated HMC-1 cells. The results
showed that all samples significantly inhibited the
PMACI-induced histamine release. The inhibition effect
of SINWONGAM was similar to G. uralensis and G. glabra
showed better effect on PMACI-stimulated HMC-1
cells (Figure 4).

Figure 3. Effect of four Glycyrrhiza species samples on cell viability on HMC-1 cells. HMC-1 cells were treated with different concentrations
of Glycyrrhiza species samples for 24 h and their viability were determined using MTS assay. The data shown represent mean ± S.D. of
three independent experiments. *p < 0.05, **p < 0.01 and ***p < 0.001 vs non-treated cells.
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5. Effects of Glycyrrhiza new varieties and
listed Glycyrrhiza species on systemic
anaphylaxis and IgE level
To examine the effect of Glycyrrhiza new varieties
on allergic reaction in vivo, compound 48/80-induced
systemic

anaphylaxis

in

mice

was

tested.

The

intraperitoneal injection of compound 48/80 (24 ㎎/㎏),
a mast cell degranulator, induces lethal systemic
anaphylaxis, whereas the mortality rate was reduced in
the mice administered Glycyrrhiza species samples
(Figure 5A). In addition, treatment with compound
Figure 4. Effect of four Glycyrrhiza species samples on the
histamine release in PMACI-stimulated HMC-1 cells. Cells were
treated with Glycyrrhiza species samples for 30 min prior to the
addition of PMACI and the cells were further incubated for 12 h.
Histamine release was measured using ELISA kit. The data shown
represent mean ± S.D. of three independent experiments.
###
p < 0.001 vs the control group, *p < 0.05 and ***p<0.001 vs
PMACI-treated group.

48/80 resulted in the increased serum IgE level in
compound 48/80-induced systemic anaphylaxis mice.
Consistent with these data, all samples suppressed the
IgE level induced by compound 48/80 (Figure 5B). These
results support the hypothesis that Glycyrrhiza new
varieties inhibit compound 48/80-induced-anaphylaxis
by blocking degranulation of mast cells.

Figure 5. Effects of four Glycyrrhiza species samples on compound 48/80-induced mortality and IgE serum level in a mouse model of
anaphylactic shock. Mice were injected with Glycyrrhiza species samples, DSCG and PBS as a vehicle (n = 5 per group) for 1 h before
compound 48/80 injection (24 ㎎/㎏ i.p.). (A) Survival rates of these mice were monitored for 1 h. (B) IgE serum levels were measured
using ELISA kit. The data shown represent mean ± S.D. of three independent experiments. ###P < 0.001 vs. the control group; *P < 0.05
and ***P < 0.001 vs. compound 48/80-treated group.
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6. Effects of Glycyrrhiza new varieties and
listed Glycyrrhiza species on the
production of pro-inflammatory cytokines
Mast cell activation could stimulate cytokines release;
TNF-α and IL-6 are major key pro-inflammatory
cytokines released during mast cell activation. Therefore,
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we examined the effect of samples on the production of
TNF-α and IL-6 in serum of anaphylaxis mice. The
result showed that pretreatment with samples and DSCG
markedly suppressed the overexpression of TNF-α and
IL-6 in compound 48/80-induced anaphylaxis shock mice.
SINWONGAM had the greatest effect on the reduction
of both cytokine production examined (Figure 6).

Figure 6. Effects of four Glycyrrhiza species samples on compound 48/80-induced pro-inflammatory cytokines in a mouse model of
anaphylactic shock. (A) TNF-α and (B) IL-6 production from serum were measured using ELISA kit. The data shown represent mean ±
S.D. of three independent experiments. ###P < 0.001 vs. the control group; **P < 0.01 and ***P < 0.001 vs. compound 48/80-treated group.

Ⅳ. Discussion
Licorice is a typical herbaceous perennial belonging
to the Leguminosae family and is distributed in
northeastern China, Siberia and Mongolia. Due to the
development of the bio industry, licorice is becoming
popular as a raw material for functional products such
as medicines, foods and cosmetics as well as herbal
medicines1). However, since 98 % of domestic licorice
consumption depends on imports, it is urgent to revitalize
the domestic licorice industry. Most of licorice distributed
in Korea is imported from China or Mongolia. Also
noteworthy, due to the desertification of Chinese licorice
native land, which is a major importer, licorice production
is gradually decreasing and domestic licorice demand is
expected to increase in the future. WONGAM and
SINWONGAM have been developed as new cultivars for
localization of Glycyrrhiza species. It is expected to
increase the domestic self-sufficiency rate of medicinal
crops with the highest domestic demand and to spread
them steadily.
To register the Glycyrrhiza new varieties in the
pharmacopoeia, the efficacy homogeneity with existing

Glycyrrhiza species should be evaluated. Since the
anti-allergic effect of the listed Glycyrrhiza species has
already been known, the allergy biomarkers was
evaluated to determine the effect of Glycyrrhiza new
varieties on allergic reaction using in vitro and in vivo
model in this study. The results obtained showed all

Glycyrrhiza species samples have no cytotoxicity and
reduced histamine release in RBL-2H3 cells and
HMC-1 cells, but the level of histamine in group of the
high concentration of G. glabra was higher than other
Glycyrrhiza species samples in DNP-IgE/HAS-stimulated
RBL-2H3 cells. In anaphylaxis shock test, all Glycyrrhiza
samples exhibited the protective effect against compound
48/80-induced anaphylactic shock, delaying the mortality
and significantly inhibited the serum level of IgE. In
particular, SINWONGAM was superior in terms of
attenuating the expressions of mediators, the levels of
which were similar to those in Glycyrrhiza species listed
in the Korean Pharmacopoeia. These results suggest
that Glycyrrhiza new varieties prevent IgE-mediated
mast cell activation and suppress the production of
histamine and pro-inflammatory cytokines, thus inhibit
allergic reactions such as anaphylaxis. As a result, the
safety and anti-allergic effects of Glycyrrhiza new
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varieties were demonstrated to be homogeneous with
the listed Glycyrrhiza species. To support this, further
specific molecular mechanisms related to the components
of Glycyrrhiza new varieties will be needed in future
studies.

Notes
The authors declare no competing financial interest.

It is reported that anti-allergic and anti-inflammatory
effect and several pharmacological activities of licorices.
Among the licorice-containing ingredients, glycyrrhizin,
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지방간 유도 세포모델에서 황금(黃芩), 목향(木香), 시호(柴胡)
복합 추출물의 이상지질혈증에 대한 효과
도현주1#, 김경호2, 오태우2*
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Anti-hyperlipidemic Effects of Scutellariae Radix, Aucklandiae Radix and
Bupleuri Radix (SAB) extract in FL83B cells
Hyun Ju Do1#, Kyungho Kim2, Tae Woo Oh2*
1 : New Drug Development Center, Daegu-Gyeongbuk Medical Innovation Foundation, Daegu 41061,
Republic of Korea.
2 : Korean Medicine (KM)-Application Center, Korea Institute of Oriental Medicine (KIOM),
70 Cheomdan-ro, Dong-gu, Daegu 41062, Republic of Korea.

ABSTRACT
Objectives : This study was conducted to evaluate the anti-hyperlipidemia effect of Scutellariae Radix, Aucklandiae
Radix and Bupleuri Radix(SAB).
Methods : FL83B cells were mouse liver hepatocytes, and we used this cell line. FL83B cells were treated with 0.5 mM
oleic acid(OA) for 24 h, SAB extract was treated. After OA treatment, intracellular triglyceride (TG) and free fatty acid
contents were measured with AdiopoRed™ assay and Free Fatty Acid Quantitation assay kit, respectively. Further, we
evaluated several lipogenesis and metabolic markers such as sterol regulatory element-binding transcription factor-1c
(SREBP-1c), acetyl-CoA carboxylase (ACC), fatty acid synthase (FAS), 3-hydroxy3-methyl-glutaryl CoA reductase
(HMGCR), hormone-sensitive lipase (HSL), carnitine palmitoyltransferase (CPT-1), peroxisome proliferator activated
receptor alpha (PPARα), and cluster of differentiation (CD36) using RT-PCR and Western-blot analysis.
Results : OA markedly increased intracellular TG and free fatty acid, which plays a key role in reducing hepatic lipid
accumulation, in FL83B cells. These increases were alleviated by SAB extract. The mRNA and protein expression of
Fatty acid(FA) oxidation factors (CPT-1, PPARα), lipolysis factor(HSL), FA transporter(CD36), cholesterol synthesis
factors (HMGCoA) and Lipodenesis (SREBP-1c, FAS, and ACC-1) were significantly increased by treatment of SAB
extract in the OA-induced fatty liver cell model.
Conclusions : In summary, the treat of SAB extract showed a significant reduction of the influx of fatty acids into
hepatocytes, promoted the oxidation of fatty acids, and regulated fat synthesis-related factors, thereby regulating
the accumulation of TG and free fatty acids.
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Ⅰ. 서

최근에는 항산화 및 이상지질혈증의 개선에 한의학적 처방을
바탕으로 복합물이 갖는 효능에 대한 연구가 활발하게 이뤄지고

론

현대사회에서 식생활의 변화로 인한 지방 위주의 식생활,

있으며, 본 연구에서는 이상지질혈증에 대하여 한의학적 처방의

과식, 운동부족, 유전적 요인 등에 의하여 비만, 대사성 질환,
심혈관계 질환의 발생이 높아지고 있다1-2). 이상지질혈증은

다양한 구성약물의 예비실험을 통하여 도출된 후보약물 중 황
금, 목향, 시호 세 가지 약재를 배합한 추출물(SAB)이 이상지

그 자체만으로 질환이라고 할 수는 없으나, 가장 큰 문제는

질혈증에 미치는 영향을 살펴보고자 간세포주에 Oleic acid로

사람이 느끼는 자각증상이 없으며, 방치할 경우 우리 몸에 심
각한 해를 끼칠 수 있는 심혈관계 질환, 뇌졸중과 같은 질병을

유도하여 이상지질혈증 세포모델을 제작하였으며, 지질대사
개선 효과를 연구하였고, 유의한 결과를 얻었기에 보고하는

일으킬 수는 원인이 될 수 있다. 이상지질혈증은 지단백의 대사

바이다.

이상에 의해 발생하는 질환으로 혈액 중에 지질 또는 지방성
분이 과다하게 많이 함유되어 있는 상태를 말하며 이 중 콜레
스테롤이 혈액 내에 과다하면 동맥 벽에 침착되어 혈관 내경이
좁아져 혈액이 원활하게 흐르지 못하는 상태인 동맥 경화를
일으킬 수 있다. 이러한 고지혈증을 치료하기 위하여 흔히 처방

Ⅱ. 재료 및 방법
1. 재료

되고 있는 약물은 HMGCoA (3-hydroxy- 3-methylglutaryl
coenzyme A) 환원제 억제제인 스타틴(statin) 계열의 약물
로서3), 고콜레스테롤혈증이 있는 사람에게 1차 약물로 널리
선택되어 사용되고 있으며, 제제에 따라 고지혈증 치료의 일차
목표인 저밀도 지단백의 혈중 농도를 18∼55%까지 낮추는
것으로 알려져 있다4). 하지만 스타틴 제제의 부작용으로 위장
5)

관계 증상과 근육통 및 간 독성이 나타나면서 최근에는 천연
물로부터 고지혈증을 포함한 대사성질환을 치료하는 부작용
이 없는 약물 개발이 활발하게 연구되고 있다6).
한의학에서는 이상지질혈증이라는 똑같은 병명을 한의학문
헌에서 찾을 수는 없지만 人有脂·有膏·有肉 이라는 표현으로
≪靈樞·衛氣失常論≫7-8)에 기술되어 영양과다로 인한 비만에
대하여 인식이 있었음을 알 수 있다. 즉 한의학에서는 이상지
질혈증의 개념을 비(脾)의 운화실조(運化失調)와 간(肝)의 소
설기능장애(疏泄機能障礙)로 나타나는 것으로 보고 어혈(瘀
血), 습탁(濕濁)이 혈맥(血脈)에 발생하는 것과 유사하다고 보
9)

았다 . 또한 한의학에서 사용되는 처방은 이미 수백년 이상
임상을 통하여 안전성이 증명된 것이기 때문에, 한방처방에
사용되는 한약재로 치료제를 개발할 경우 효능 뿐만 아니라
부작용에 대하여 장점이 될 수 있다. 최근에는 다양한 한약
추출물의 이상지질혈증 개선 효과를 전통 한의학 및 현대 약

1) SAB 추출물 제조
약재의 구성은 Table 1과 같으며, 3종의 약재는 옴니허브
(대구, 한국)를 통하여 구입하였으며, 각각의 약재에 대하여
30 g에 정제수 1.8L를 가하여 열탕추출기에서 3시간 씩 2회
가열하여 얻은 추출물을 여과지(Whatman NO. 1)로 여과한 후
회전식 감압농축기로 감압 농축하여 동결 건조함으로써 SAB
물 추출물을 제조하였으며 수득율은 50.6%였으며, 건조분말
상태로 냉장보관하면서 실험 직전 생리식염수에 희석하여 사용
하였다.
Table 1. The compositions of SAB
Herbal
name

Scientific name

Origin

Dose
(g)

황금(黃芩)

Scutellaria baicalensis Georgi

Korea

30

목향(木香)

Aucklandia lappa Decne

Korea

30

시호(柴胡)

Bupleurum falcatum Linne

China

30

Total amount

90

리학적 관점에서 분석한 연구가 진행 중이다10-12).

2) 세포배양 및 지방 축적 유도

본 연구에서는 전통적으로 사용되는 한약재의 혼합추출물로
황금 (Scutellaria baicalensis Georgi), 목향 (Aucklandia

FL83B cells은 mouse liver hepatocyte으로, ATCCⓇ를

lappa Decne), 시호 (Bupleurum falcatum Linne)로 구성
하여 사용하였다. 황금(黃芩, Scutellariae Radix)은 대한약
전에 속썩은풀(꿀풀과 Labiatae)의 뿌리로서 그대로 또는 주
피를 제거한 것으로 수재되어있으며13), 향균효과14), 염증성 장
15)

16)

17)

질환에서의 효능 , 항암효과 및 항산화효과 , 혈중 지질
강하작용18)을 보고하였으며, 목향(木香, Aucklandiae Radix)
은 국화과에 속한 다년생 본초인 운목향의 뿌리이며 성(性)은
온(溫)하고 미(味)는 신고(辛苦)하다. 현대의 연구에서는 목향
(木香)에서 추출된 물질이 혈관을 확장시키고 염증을 억제하며
고지방식이 마우스에서 인슐린 및 염증에 효능이 있다고 알려져
19-20)

있다
. 또한 시호 (柴胡, Bupleuri Radix)는 산형과(繖形
科:Umbelliferae)에 속하며 뿌리를 건조한 것으로, 화해퇴열
(和解退熱), 소간해울(疏肝解鬱), 승거양기(升擧陽氣) 등의 효
21)

능을 가지고 있어 기울(氣鬱) 등의 증상에 사용한다 .

통하여 구입하였으며, 세포배양은 이미 보고된 선행연구의 방
법에 따라 다음과 같이 시행되었다. FL83B cell은 37℃, 5%
CO2 조건에서 10% FBS, penicillin(100 U/㎖), streptomycin
(100 ㎍/㎖)이 첨가된 Ham’s F-12K(Kaighn’s) 배지로 배양
되었다. Cells은 75 ㎠ flask(Falcon, USA)에서 충분히 증식된
후 배양 3 일 간격으로 배양세포 표면을 phosphate buffered
saline(PBS) 용액으로 씻어준 후 flask 당 1 ㎖의 0.25%
trypsin-EDTA용액을 넣고 37℃에서 5 분간 보관하여 세포를
탈착하여 계대 배양하였다. 탈착된 세포는 10% FBS가 첨가된
F-12K 배양액 10 ㎖에 부유시킨 다음 새로운 culture flask에
옮겨 1 : 2의 split ratio로 CO2 배양기(37℃, 5% CO2)에서
배양하였다. 세포에 지방간을 유도하기 위하여 0.5 mM oleic
acid(OA)를 24시간동안 처리하여 지질축적을 유도한 다음,
SAB 약물을 모든 실험분석을 위해 24시간 동안 처리하였다.

지방간 유도 세포모델에서 황금(黃芩), 목향(木香), 시호(柴胡) 복합 추출물의 이상지질혈증에 대한 효과

25

25, 50, 100 (㎍/㎖)의 농도로 처리하여 다시 24시간 동안
배양하였다. 시료가 처리된 FL83B cell은 1% TritonX-100이

2. 방법
1) 세포독성평가 (cell cytotoxicity assay)

포함된 chloroform 200 ㎕를 넣어 균질화 시킨 후 13,000 g

약물에 의한 세포독성을 알아보기 위해 MTT assay 방법을
이용하였다10). 배양한 FL83B cell를 96well plate에 1×105

에서 10분 동안 원심분리 한 뒤 상등액을 사용하였다. 상등액
을 50℃에서 건조하여 chloroform을 완전히 제거한 후 fatty

cell/㎖ 농도로 200 ㎕씩 분주하여 24시간 동안 배양하였다.
FL83B cell에 각각 25, 50, 100 ㎍/㎖ 농도의 SAB 추출물을

acid assay buffer 200 ㎕를 넣어 남아 있는 건조된 지방을

처리한 후 12시간 반응시켰다. 5 ㎎/㎖ (DPBS)의 MTT 시약을

완전히 녹여 시료로 실험에 사용하였다. 시료 50 ㎕에 ACS
reagent 2 ㎕를 넣은 후 37℃에서 30분 동안 반응시켰다. 반응

media에 5배 희석한 용액 100 ㎕씩 분주 한 후 1시간
incubator에서 반응시켰다. 상층액을 제거 후 살아있는 세포의

액에 Master Reaction Mix (Fatty Acid Assay Buffer 44 ㎕,

양과 비례한 formazon을 DMSO 100 ㎕씩 처리해 용해시켰다.

Fatty Acid Probe 2 ㎕, Enzyme Mix 2 ㎕, Enhancer 2
㎕/well) 50 ㎕를 넣어준 후 37℃에서 30분 동안 반응시켰다.

마이크로 판독기(SpectraMax i3, Molecular devices, CA,
USA)로 570 ㎚에서 흡광도를 측정하였다.

반응액의 흡광도를 570 ㎚ 파장에서 측정하였다. Free fatty
acid 함량은 kit에 포함된 palmitic acid 표준용액의 정량곡
선을 기준으로 계산하였다.

2) 중성지방 Triglyceride (TG) 함량 측정
5

FL83B cell을 96well plate에 1×10 cell/㎖ 농도로 배양
한 후 OA 0.5 mM을 처리하여 24시간 배양하여 지방증

4) Quantitative RT-PCR
5

(steatosis)을 유도하였다. 유도 후 SAB 추출물을 농도별로

FL83B cell를 3×10 cells/well로 6-well culture dish에
분주해 24 시간 동안 배양하였다. 이후 각 well에 지방간을

처리하여 AdiopoRed™ assay reagent (Lonza, MD, USA)를
이용하여 TG생성량을 측정하였다. 즉, SAB 추출물을 24시간

유도하기 위하여 0.5mM OA를 24시간 처리한 후 SAB를 25,

처리한 뒤, DPBS를 이용하여 washing하였으며, Adipo red

50, 100 ㎍/㎖ 농도까지 농도별로 처리하였다. SAB가 처리
된 media를 제거한 뒤 PBS를 이용하여 세척하고 RNeasyⓇ

reagent를 40배 희석한 후(DPBS) 각 well 당 200 ㎕씩 처리
한 후 암실 조건에서 10분간 배양하였다. spectrophotometer

mini kit(Aiagen, Hilden, Gerbany)를 이용하여 RNA를 추

(SpectraMax i3, Molecular devices, CA, USA)로 excitation

출하였다. 추출한 RNA를 Spectrophotometer(Nanodrop)을
통하여 정량해, 1 ㎍ RNA를 Maxima frist strand cDNA

485nm, emission 572nm에서 측정하였다.

synthesis kit for RT-qPCR(Thermo scientific, Waltham,

3) 세포 내 free fatty acid 함량 측정

USA)를 이용하여 complementary DNA(cDNA)를 합성하였다.
PCR bio syGreen blue Mix(PCR Biosystems, Pennsylvania,

Free Fatty Acid Quantitation Kit(Sigma, USA)를 이용

USA) 10 ㎕와 primer 2 ㎕가 포함된 혼합물 19 ㎕와 cDNA

하여 측정했다. FL83B cell을 6 well plate에 10 cells/well로
분주하여 24시간 동안 배양하였다. 배양 후 normal을 제외한

1 ㎕를 polymerase chain reaction (PCR) 사이클을 40회
수행하였다. 중합 효소 반응에 쓰인 primer의 정보는 Table

모든 well에 0.5 mM OA가 포함된 새로운 배양액으로 교체

2에서 나타내었다.

6

하여 24시간 동안 지방증을 유도하였고, SAB 추출물을 각각

Table 2. Specific primer sequences for PCR
Target

Primer Sequences
Forward

5’-TGAGCCTTCACTGTCTGTTGGA-3’

Reverse

5’-CTGCTACAGCCAGATTCAGAACTG-3’

Forward

5’-GAATGCCTTGTCATTGGAGTTG-3’

Reverse

5’-AGCCGAAGCAGCACATGATC-3’

Forward

5’-CGATCATCATGACTATGCTGCGCTACT-3’

Reverse

5’-GCCGTGCTCTGCAAACATC-3’

Forward

5’-CCGAATAGTTCGCCGAAAGAA -3’

Reverse

5’-AACATCGAGTGTCGAATATGTGG-3’

Forward

5’-CCGAGATGTCACAGTCAATCT-3’

Reverse

5’-CCAGGCCGCAGAAAAAAG-3’

Forward

5’-GCAGATTTATTCAGCTTTGC-3’

Reverse

5’-CCCTACCGGTCTTCTATCAA-3’

CD36

HMGco-A

CPT-1

PPARα

HSL

SREBP-1c
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Target

Primer Sequences
Forward

5’-ACCTGGTAGACCACTGCATTGAC-3’

Reverse

5’-CCTGATGAAACGACACATTCTCA-3’

Forward

5’-CGCTCAGGTCACCAAAAAGAAT-3’

Reverse

5’-GGGTCCCGGCCACATAA-3’

Forward

5’-GCTGACAATCTTGAGTGAG -3’

Reverse

5’-GAAGGGTGGAGCCAAAAG-3’

FAS

ACC-1

GAPDH

5) Western blot
FL83B cell로부터 지방 생성 관련 단백질의 발현을 Western
blot으로 측정하였다. 먼저, FL83B cell에 독성이 없는 농도
범위에서 0.5mM OA를 24시간 처리한 후 SAB를 25, 50, 100

위의 SAB 추출물을 처리하여 세포생존도를 측정한 결과,
SAB 추출물을 처리한 세포에서 독성이 없는 것을 확인하였다
(Fig. 1B).

㎍/㎖ 농도까지 농도별로 처리하였다. 각 세포를 1× PBS로
3회 세척 후 lysis buffer(50 mM HEPES, pH 7.4, 150 mM
NaCl, 1% deoxycholate, 1 mM EDTA, 1 mM PMSF, 1 ㎍/㎖
aprotinin) 0.1 ㎖로 lysis시켰다. 이를 12,000 rpm에서 20 분
원심분리함으로써 단백질을 분리하였다. 분리된 각 단백질 의
농도를 protein assay solution으로 정량한 다음, 30 ㎍ 단
백질을 5×sample buffer와 섞어 8-15% SDS-PAGE를 통해
분리하였다. 분리된 gel상의 단백질을 NC membrane으로
transfer시키고 각 membrane은 5% BSA로 실온에서 1시간
blocking하였다. Membrane에 지방 생성 관련 일차항체를

Fig. 1. Cell viability of FL83B cells treated SAB extract. (A) Cytotoxic
effects of SAB in FL83B cell. (B) FL83B cells were induced with
OA (0.5 mM) effects of SAB.

넣어 4℃에서 하룻밤 반응시킨 후 0.05% Tween이 들어간
TBS로 3회 세척하였다. Membrane에 다시 anti-IgG
conjugated HRP 항체를 넣은 후 1시간 동안 실온에서 반응
시키고 0.05% Tween이 포함된TBS (1×TTBS)로 3회 세척
하여 ECL용액을 이용하여 ChemiDocTM touch imaging
system (BioRad, California, USA)를 이용하여 분석하였다.

2. 중성지방 생성에 대한 효과
FL83 cell에 0.5mM OA를 처리하여 세포 내 지질 축적을
유도하였으며, SAB 추출물이 세포 내 지질 축적에 감소하였
는지 살펴보기 위하여 중성지방 생성량을 확인해 보았다. 그
결과, OA로 유도된 세포에서 TG의 생성이 정상세포에 비해

6) 통계처리
모든 실험 결과는 GraphPadprism 5.0 통계 프로그램

현저히 증가하는 것을 확인할 수 있었으며, SAB를 농도별로
처리하였을 때 농도 의존적으로 TG의 생성량이 감소하는 것을

(GraphPad Software, La Jolla, CA, USA)을 이용하여 각

확인 할 수 있었다. 특히 100 ㎍/㎖ 농도로 처리하였을 때 대

실험군의 평균과 표준편차(mean±SD)로 계산하였으며 각
그룹 간 비교를 위해 one-way ANOVA로 분석하였으며, 사후

조군인 Atrovastatin 10 uM보다 뛰어난 효과를 나타내는 것을
알 수 있었다(Fig 2).

검정은 LSD를 통해 검증하였으며, p<0.05 수준에서 각 실험
군 간의 유의성을 평가하였다.

Ⅲ. 결

과

1. 세포 독성 평가
SAB 추출물에 대한 세포 독성을 알아보기 위하여 FL83B
cell에 25, 50, 100 ㎍/㎖ 농도로 처리한 후 24시간 배양하여
MTT assay 방법으로 세포독성을 측정한 결과, 각각 100.38
± 6.4%, 106.24 ± 4.1%, 108.13 ± 3.9%, 106.95 ± 3.2
으로 100 ㎍/㎖ 농도까지 독성이 나타나지 않았다(Fig. 1A).
또한 FL83B cell에 지방간을 유도하기 위하여 0.5mM oleic
acid(OA)를 24시간동안 처리하여 지질축적을 유도한 다음,

Fig. 2. The Effect of SAB on TG accumulation in FL83B Cells. FL83
cells were treated with OA (0.5 mM) with various concentration
of SAB (0,25, 50 and 100 ㎍/㎖) for 24h. Values are means SEM
of two different preparations with quadruplicate experiments.
***p < 0.001 vs. CTL ; ###p < 0.001 vs. OA group.

지방간 유도 세포모델에서 황금(黃芩), 목향(木香), 시호(柴胡) 복합 추출물의 이상지질혈증에 대한 효과

3. 세포 내 free fatty acid 변화에 대한 효과
FL83 cell에 0.5mM OA를 처리하여 세포 내 지질 축적을
유도하였으며, SAB 추출물이 세포 내 free fatty acid에 영향을
미쳤는지 확인해 보았다. 그 결과, OA로 유도된 세포에서
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4. 지방 생성 및 대사에 관련된 mRNA 발현 변
화에 대한 효과
FL83 cell에 0.5mM OA를 처리하여 세포 내 지질 축적을

free fatty acid의 생성이 정상세포에 비해 현저히 증가하는

유도하였으며, SAB 추출물이 세포 내 지방 생성 및 지질 대
사에 영향을 미쳤는지 확인해 보고자 mRNA를 살펴보았다.

것을 확인할 수 있었으며, SAB 추출물 25, 50, 100 ㎍/㎖
농도에서 정상군 대비 유의성 있는 감소가 나타났다(Fig. 3).

Fig. 4는 FA oxdaition에 관여하는 인자인 CPT-1, PPARα
및 Lipolysis에 관여하는 HSL의 mRNA 발현량 변화를 검토
한 결과로, SAB 추출물을 처리시, 대조군 대비 농도 의존적
으로 증가함을 알 수 있었으며, FA trans porter인 CD36 및
콜레스테롤 합성에 관여하는 HMGCoA, 간 내 지방 축적요인
중 지방 합성 (lipogenesis)에 관여하는 ACC-1, FAS,
SREBP1c의 mRNA 발현량 변화를 검토한 결과, SREBP1c의
경우 oleic acid 처리시 대조군 대비 야 200%로 크게 증가하
였고, SAB 추출물 처리시 100 ㎍/㎖ 농도에서 mRNA 발현
량이 유의적으로 감소됨을 확인 하였다. 또한 SAB 추출물과
FAS 및 ACC-1의 mRNA 발현 간의 연관성을 검토한 결과,
Fig. 4와 같이 oleic acid 처리에 의해 대조군 대비 약 200%
발현되었고, SAB 추출물에서 25, 50, 100 ㎍/㎖ 농도에서

Fig. 3. The Effect of SAB on free fatty acid contents in FL83B
Cells. FL83 cells were treated with OA (0.5 mM) with various
concentration of SAB (0, 25, 50 and 100 ㎍/㎖) for 24h. Values
are means SEM of two different preparations with quadruplicate
experiments. ***p < 0.001 vs. CTL ; ##p < 0.01 and ###p < 0.001
vs. OA group.

mRNA 발현량이 농도 의존적으로 대폭 감소하였으며, CD36
및 HMGCoA의 mRNA 역시 SAB 추출물에서 농도 의존적으로
감소됨을 확인하였다.

Fig. 4. OA regulates the expression of lipid metabolism-related genes in FL83B hepatocytes. Total RNAs were extracted using Trizol
reagent and mRNA was measured using qRT-PCR. The fold changes relative to the control were calculated using the ΔΔCT method for
mRNA expression levels of fatty acid oxidation genes: CPT-1 and PPARα; Lipoiysis genes: HSL; fatty acid transporter genes: CD36;
cholestrol synthesis genes: HMGCoA; lipogenic genes: ACC1, FAS and SREBP-1c. Values are means SEM of two different preparations
with quadruplicate experiments. **p < 0.01 and ***p < 0.001 vs. CTL ; #p < 0.05, ##p < 0.01 and ###p < 0.001 vs. OA group.

5. 지방 생성 및 대사에 관련된 단백질 발현 변화에 대한 효과
SAB 추출물의 지질 대사 및 지질합성 조절 기전을 확인하기

역시 OA에 의해 증가되었으며, SAB 추출물에 의하여 유의적

위하여 FL83 cell에 0.5mM OA를 처리한 지방간 세포모델에서
protein의 발현양을 확인 하였다(Fig. 5). 그 결과, 지방 합성

으로 감소함을 알 수 있었다. 한편, FA oxdation에 관여하는
인자인 PPARα 및 PPARα의 downstream effecter인 CPT-1

관련 인자인 ACC-1 및 FAS의 발현의 경우 지방간을 유도

경우 SAB 추출물에서 유의적으로 단백질의 발현 양을 증가

하기 위한 OA 처리군에서는 현저히 증가되었지만, SAB 추출
물을 처리한 군에서는 유의적으로 감소 됨을 확 인 할 수 있었다.

함으로써 지방산의 베타 산화를 촉진함으로써 지방간을 억제
함을 확인할 수 있었다.

또한 세포내 지방산 유입에 관여하는 CD36의 단백질 발현양
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Fig. 5. OA regulates the expression of lipid metabolism-related proteins in FL83B hepatocytes. FL83 cells were treated with OA (0.5 mM)
with various concentration of SAB (0, 25, 50 and 100 ㎍/㎖) for 24h. The intensity of the protein band was normalized against the internal
control β-actin. Values are means SEM of two different preparations with quadruplicate experiments. ***p < 0.001 vs. CTL ; #p < 0.05,
##
p < 0.01 and ###p < 0.001 vs. OA group.

Ⅳ. 고

지질혈증의 치료제에 대하여 관심이 증가하면서 부작용이 적은

찰

다양한 천연물로부터 그 생리 효능에 대한 연구가 활발하게

콜레스테롤은 생명 유지에 일정량 필요한 중요한 물질로서,
우리 몸의 기본단위인 세포막을 형성하고 호르몬, 비타민 D,

이루어지고 있으며, 한약재를 비롯한 차, 채소류 등 식물소재
천연물에서 비만 및 고지혈증에 대한 치료효능 및 적은 부작

담즙 등을 생성한다. 하지만 최근 식생활의 변화로 인하여 혈중

용이 보고되어지고 있다25-26).

콜레스테롤이 너무 많아지고 있는 실정이며, 30세 이상 성인의
절발인(47.8%) 약 1600만명이 이상지질혈증을 가지고 있으며

한의학에서 이상지질혈증은 그와 똑같은 병명은 없으나,
기(氣), 血(혈)이 잘 흐르지 못하여 혈관내에 병리적 산물이

남자는 10명중 6명, 여자는 10명중 4명에 해당되며, 특히 여

담탁(痰濁)하게 된 것으로 보고있으며, 서구화된 식단의 변화로

22)

성의 경우 50대 이후 급증하는 추세이다 . 이상지질혈증의
치료목적은 동맥경화증을 막고 최종적으로는 심혈관계 질환인

열량이 높고 자극적인 육류 위주의 식사로 인해 고량후미(膏
粱厚味)의 과잉섭취로 간비신(肝脾腎)의 기능실조로 인해 인체

심근경색증이나 뇌졸중과 같은 질환을 예방하는데 있으며, 치

내 습(濕)과 열(熱)이 결합된 병사(病邪) 및 소설(疏泄) 조달

료요법으로는 운동, 식사조절, 체중조절을 들 수가 있다. 이
러한 생활습관 개선을 통하여 LDL-콜레스테롤 및 중성지방

(條達) 기능의 부족으로 습담(濕痰)의 중탁(重濁)한 예탁지기
(穢濁之氣)가 정류(停留)되어 발생하는 것으로 생각한다. 이에

(TG)을 낮추고 HDL-콜레스테롤을 올리는 것을 목적으로 하

따라 최근 복합처방 및 단방으로 이상지질혈증을 개선하는 연

지만, 이를 통해서도 콜레스테롤의 수치가 정상화 되지 않는
다면 약물치료가 필요하다23). 약물치료에서 가장 중요한 치료

구가 다양하게 이루어지고 있으며 인진위령탕 , 삼황사삼탕 ,
방풍통성산29), 황련해독탕30)등 한약으로 이상지질혈증의 개

인자는 LDL-콜레스테롤로서 심혈관질환 발생 위험도에 따라

선에 유의한 효과를 확인할 수 있음을 밝혔다. 본 연구에서는

치료 목표치는 다르다. 이상지질혈증에서 가장 흔히 사용되는
치료제는 우리 몸속에서 콜레스테롤을 합성하는 효소에 작용

이러한 한의학적 처방을 바탕으로 단미재를 스크리닝하여 그 중
효능이 있는 황금(黃芩), 목향(木香), 시호(柴胡) 3가지 약재를

하여 콜레스테롤 합성을 저해하는 HMGCoA 환원효소 억제

배합하여 SAB라 칭하였고, 이 추출물에 대해 현대 과학적으로

제인 스타틴 계열의 약제로서 LDL-콜레스테롤을 낮추는 효
과와 더불어 중성지방(TG)을 낮추는 효과도 가지고 있다. 하

증명해 보고자 하였다.
본 연구에서는 SAB 추출물에 대하여 이상지질혈증에 대한

지만 이러한 스타틴 계열의 약제를 사용함에도 불구하고 치료

치료효능을 확인해보고자, FL83B cell에 Oleic acid(OA)를

목표치에 도달하지 못하면 추가적인 조절을 위하여 소장에서
콜레스테롤의 재흡수를 억제하는 에제티미를 비롯하여 파이

처리하여 유도한 지방간 세포 모델에서, SAB 추출물이 세포
내 중성지방(TG) 함량에 미치는 변화 및 지질 합성 관련 조절

브레이트, 니코틴산, 오메가3 지방산을 사용하기도 한다. 이

인자들에 대하여 관찰하였다. SAB 추출물에 대한 세포 독성을

처럼 이상지질혈증에 대한 치료는 평생 지속해야함으로 스타
틴에 대한 부작용이 우려되고 있는데, 가장 흔한 부작용은 간

25, 50 100 ㎍/㎖ 농도에서 살펴본 봐, 각각 106.24 ± 4.1%,
108.13 ± 3.9%, 106.95 ± 3.2으로 100 ㎍/㎖ 농도까지

수치 상승과 근육병증, 무력감을 들 수가 있다24). 최근, 이상

독성이 나타나지 않았으며(Fig. 1A), 독성이 없는 범위 내에서

27)

실험을 진행하였다.

28)

지방간 유도 세포모델에서 황금(黃芩), 목향(木香), 시호(柴胡) 복합 추출물의 이상지질혈증에 대한 효과

29

간 세포에 저장된 중성 지방(TG)의 대부분은 간에서 다른
조직으로 보내기 위하여 생성되는데, 이 과정들에 문제가 생겨

세포 내 유입을 감소시킴으로써 지방 축적 개선 효과를 나타
냄을 알 수 있었다. 이러한 결과는 SAB 추출물이 향후 동물

간에 과잉의 중성지방이 축적되면 지방증을 유발하고 간의 대사

모델에서의 효능 평가 및 추가적인 연구를 통해 이상지질혈증의

31)

기능을 방해 할수 있다 . 또한 Triglyceride의 분해 형태인
free fatty acid는 혈중 농도가 높아질 경우 고지혈증을 유발

예방 또는 개선을 위한 치료제 및 건강기능식품용 식품 신소
재로 개발될 수 있는 가능성을 시사하였다.

하고, 혈관 내 지질의 산화량이 늘어나면 죽상동맥경화증으로
32)

진행될 가능성이 증가된다 . 본 연구에서는 0.5 mM OA를
24시간 처리한 후 유도된 지방간 세포 모델에서 SAB가 TG

Ⅴ. 결

및 free fatty acid의 생성량을 농도의존적으로 감소시키는

론

것을 확인함으로써 (Fig.2, Fig.3) 이상지질혈증에 대한 효능
을 갖는 것으로 사료된다.

본 연구는 Oleic acid(OA)로 유도된 지방간 FL83B
hepatocyte cell 모델에서 황금, 목향, 시호 3가지 배합 추출

한편, Sterol regulatory element binding protein 1c

물(SAB)의 간 세포 내 지방대사에 미치는 영향을 일부 규명

(SREBP-1c)는 지질 합성 조절 및 세포 항상성 유지에 필수
적인 전사인자이며, 간세포 내에서 지질 합성에 관여하는 효

하여 다음과 같은 결론을 얻었다.

소인 acetyl-CoA carboxylase (ACC), fatty acid synthase

1. SAB 추출물은 OA로 유도된 지방간 세포모델에서 중성

(FAS) 및 콜레스테롤 합성에 관여하는 3-hydroxy3methylglutaryl CoA reductase (HMGCR)를 조절한다33).

지방(TG) 및 free fatty acid의 생성량을 유의적으로
감소시켰다.

즉, 간세포 lipogenesis의 핵심적 조절인자인 SREBP-1c 및
타겟 효소인 ACC, FAS 및 HMGCoA를 본 실험에서 확인해
본 결과 SAB 추출물이 OA로 유도된 지방간 세포에서 FAS

2. SAB 추출물은 OA로 유도된 지방간 세포모델에서 FA
oxdaition 인자인 CPT-1, PPARα, Lipolysis 인자인

및 ACC-1의 mRNA 및 protein 발현을 감소시켰으며, 콜레

HSL의 mRNA 및 protein 발현을 유의적으로 증가시

스테롤 합성에 관여하는 HMGCoA의 mRNA 발현도 감소시
켰다. 이러한 결과는 간세포에서 지질 축적을 감소시키기 위한

켰다.

것으로 그 상위 단계인 SREBP-1c의 mRNA의 발현 역시 억

3. SAB 추출물은 OA로 유도된 지방간 세포모델에서 지질

제시키는 것을 확인하였다.
우리는 앞서 결과에서 SAB 추출물이 중성지방(TG)를 감소

합성 및 콜레스테롤 합성에 관여하는 CD36, HMGCoA,
SREBP-1c, FAS, ACC-1의 mRNA 및 protein 발현을

시키는 것을 확인하였으며 (Fig.2), 이러한 간세포의 지질 축적

유의적으로 감소시켰다.

감소에 대한 결과는 지방 분해에 의한 지질대사를 향상 시킬
것이라고 생각되었다. 중성지방(TG)는 adipose triglyceride

결론적으로 이상의 본 연구의 결과를 종합해 봤을 때, SAB

lipase (ATGL)에 의해 분해되어 diacylglycerol과 지방산 분

추출물은 CD36 mRNA 발현량을 감소시켜 지방산의 간 세포

자를 생성 할 수 있으며, diacylglycerol은 hormone-sensitive
lipase (HSL) 인산화에 의해 분해되어 monoacylglycerol과

내 유입을 감소시키고, PPARα와 CPT-1의 mRNA 발현 및
ptrotein 발현을 증가시켜 지방산의 산화를 촉진하는 동시에

유리지방산 분자를 생성한다34). 따라서 SAB 추출물이 HSL의

HMGCoA, SREBP-1c, FAS, ACC-1 등의 지방 합성 관련

mRNA 발현을 증가시킴으로써 지방 분해를 증가시켜 지방간
세포의 지질 축적을 줄일 수 있는 것을 확인하였다(Fig.4). 하

인자의 mRNA 또는 단백질의 발현 감소 및 HSL의 mRNA
발현을 증가시킴으로써 지방 분해를 증가시켜 간 세포 내 중

지만, 유리지방산은 간세포 및 대식세포, 혈관 내피세포의 염

성지방(TG) 및 free fatty acid의 축적되는 것을 예방 또는

증반응을 유도할 수 있는데 많은 연구에서 간의 대식세포가
유리지방산에 의해 활성화되어 더 심한 염증을 일으키게 되고,

개선 하는 효과가 있다고 사료된다.

간 세포에서는 지질 및 탄수화물 대사 이상을 유발하여 더 많은
35)

염증성 사이토카인을 생성한다는 보고가 있다 . 이러한 유리
지방산이 β-oxidation에 의해 분해될 수 있다는 보고가 있으
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시킨다32). 본 연구에서도 SAB 추출물은 간세포에서 PPARα의
mRNA 및 protein 발현을 상당히 촉진 하였다. 따라서 SAB
추출물이 지방산의 분해를 증가시키는 것을 알 수 있었다. 한편,
Fatty acid translocase(FAT/CD36)은 간 세포에서 지방산의
원형질 내 유입을 담당하며, 지방분해로부터의 지방산 흡수는
주로 세포막에서 CD36을 통하여 발생한다36). 지방산의 세포
내 과다 유입은 간 세포내 지방축적의 주요한 요인 중 하나로서,
SAB 추출물이 CD36의 mRNA 발현을 억제하여 유리지방산의
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Cypress Essential Oil Improves Scopolamine-induced Learning and
Memory Deficit in C57BL/6 mice
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ABSTRACT
Objectives : Increasing evidence supports the biological and pharmacological activities of essential oils on the central
nervous system such as pain, anxiety, attention, arousal, relaxation, sedation and learning and memory. The purpose
of present work is to investigate the protective effect and molecular mechanism of cypress essential oil (CEO) against
scopolamine (SCO)-induced cognitive impairments in C57BL/6 mice.
Methods : A series of behavior tests such as Morris water maze, passive avoidance, and fear conditioning tests were
conducted to monitor learning and memory functions. Immunoblotting and RT-PCR were also performed in the
hippocampal tissue to determine the underlying mechanism of CEO.
Results : SCO induced cognitive impairments as assessed by decreased step-through latency in passive avoidance test,
relatively low freezing time in fear conditioning test, and increased time spent to find the hidden platform in Morris
water maze test. Conversely, CEO inhalation significantly reversed the SCO-induced cognitive impairments in C57BL/6
mice comparable to control levels. To elucidate the molecular mechanisms of memory enhancing effect of CEO we have
examined the expression of brain-derived neurotrophic factor (BDNF) in the hippocampus. CEO effectively elevated
the protein as well as mRNA expression of BDNF via activation of cAMP response element binding protein (CREB).
Conclusions : Our findings suggest that CEO inhalation effectively restored the SCO-impaired cognitive functions
in C56BL/6 mice. This learning and memory enhancing effect of CEO was partly mediated by up-regulation of BDNF
via activation of CREB. 1)
Key words : brain-derived neurotrophic factor, cAMP response element binding protein, cypress essential oil, learning
and memory impairment, scopolamine
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Based on these ideas, the purpose of the present work

Ⅰ. INTRODUCTION

is to investigate the memory enhancing effect of CEO

Alzheimer's disease (AD) is a representative progressive

against the SCO-induced amnesia in C57BL/6 mice by

neurodegenerative which is characterized by deposition

conducting diverse behavior tests. Furthermore, to

of amyloid plaques, formation of neurofibrillary tangles,

elucidate an underlying molecular mechanism, we have

and the deficits in the cholinergic system1). Cholinergic

examined the activation of cAMP response element

system has been reported to play a critical role in

binding (CREB) protein and subsequent expression of

learning and memory functions and scopolamine (SCO),

brain-derived

a muscarinic acetylcholine receptor (mAChR) antagonist

hippocampus.

neurotrophic

factor

(BDNF)

in

the

has been widely used as a standard and/or reference drug
for inducing cognitive deficits in diverse experimental
models2). Based on the cholinergic hypothesis in AD,

Ⅱ. MATERIALS AND METHODS

inhibition of acetylcholine metabolizing enzymes such
as acetylcholinesterase (AChE) and butrylcholinesterase
(BuChE) have been regarded as a pivotal target for the
management of AD1). Therefore, cholinesterase inhibitors
including tacrine, donepezil, galantamine, and rivastigmine
were developed and used for the treatment of AD.
However, because of the limitation in current
therapeutic approved for AD such as relatively low
efficacy with adverse effects and ineffectiveness in the
late stage of AD, there are great needs for development

1. Chemicals and reagents
Scopolamine (SCO) was purchased from Sigma-Aldrich
(St. Louis, MO, USA). Cypress essential oil (CEO) was
supplied by CPL Aromas (Bishop's Stortfod, UK).
Anti-BDNF antibody was the product of Santa Cruz
Biotechnology (Santa Cruz, CA, USA). Anti- phosphoCREB (p-CREB) and anti-CREB antibodies were obtained
from Cell Signaling Technology (Danvers, MA, USA).

of new drug candidates from natural resources as well
as synthetic derivatives3). In this regard, natural essential
oils with high efficacy and low side effects have been
screened for the prevention and/or treatment of learning
and memory loss and one candidate in this study is
cypress essential oil (CEO). Plant-derived essential oils
have been widely applied to numerous mental disorders
and reported to exhibit diverse biological functions such
as analgesic, anxiolytic, anti-stress, attention and arousal
promoting, relaxing, sedative, hypnotic, anticonvulsive,
4)

and learning and memory improving effects .
Cypress is the common name of many plants in the
cypress family Cupressus (Cupressaceae) comprising more
than ten species distributed at high altitudes in North
America, the Mediterranean region and subtropical
5)

Asia . Especially in South Korea, they are known to

2. GC/MS analysis for cypress essential oil
To analyze the composition of CEO, GC/MS was
performed in a 7890A-5975C GC/MSD System (Agilent
Technologies, California, USA) using a split ratio of
1:50. An HP-5 capillary column (30 m × 0.25 ㎜ ID, film
thickness of 0.25 ㎛) was directly coupled to the mass
spectrometry. The carrier gas was helium with a flow
rate of 1 ㎖/min. Oven temperature was programmed
initially kept at 70℃ for 1 min, then gradually increased
to 200℃ at a rate of 5℃/min, and subsequently held
isothermal for 14 min. The temperature of injector port
was 280℃ and volume of injection was 0.1 ㎕. Components
of CEO identified by GC/MS analysis were indicated in
Table 1.

mainly inhabit in southern part and Jeju-island.
Phytopreparations obtained from C. sempervirens were
reported

to

antihemorrhoidal,

have

antiseptic,

antidiarrheic,

antirheumatic,
vasoconstrictive6),

antiviral7), anticoagulant8), and lipid-lowering9) activities.
The methanol extract from leaves of this plant was shown
to exert hepatoprotective and free radical scavenging
effects10). CEO was also known to exhibit antimicrobial
11)

and antifungal properties . However, the biological
roles of CEO in the central nervous system (CNS) have
not been identified and the underlying molecular
mechanisms remain unclarified.

3. Experimental animals
Male C57BL/6 mice (8-week old, weighing 20-25 g)
were supplied from the Dae Han Bio-Link. Co., Ltd.
(Eumseong-gun, Chungcheongbuk-do, South Korea).
The experimental animals were maintained with a regular
12 h light-12 h dark cycle under controlled temperature
(21 ± 2℃) and humidity (45-60%). They were allowed
to freely access to standard chow and tap water. All
the animal experiments were conducted in compliance
with the institutional guidelines of NIH and Daegu Haany
University for the Care and Use of Laboratory Animals.
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Table 1. Chemical Composition of Cypress Essential Oil (CEO)

original solution obtained from CPL Aromas), the mice
were exposed to CEO by inhalation for 1 h/day or 3 h/day,

Peak
Number

Compounds

Retention
Time (min)

Relative %

1

α-Pinene

5.504

24.03

were exposed to fresh air instead. SCO (1 ㎎/㎏) was

2

Bicyclo

5.806

1.15

intraperitoneally injected 30 min prior to conducting

3

Camphene

5.860

0.91

4

Sabinene

6.627

1.53

5

2-β-Pinene

6.774

1.44

5. Step-through passive avoidance test

6

β-Myrcene

7.317

2.19

The passive avoidance system (GEMINITM, San Diego,

7

δ-3-Carene

8.580

22.25

CA, USA) was composed of illuminated and non-

8

di-Limonene

9.471

5.88

9

γ-Terpinen

11.168

0.51

10

α-Terpinolene

13.671

3.65

illuminated compartment and allowed to explore for 30

11

α-Terpinolene

14.771

1.08

sec. When the light was on, the door between the two

12

Cyclopentanone

19.079

1.06

13

Borneol

19.792

1.78

14

4-Terpineol

20.691

2.43

delivered through the stainless-steel rods. The time taken

15

Cuminol

21.047

0.91

to enter the non-illuminated chamber was recorded as

16

Fenchyl alcohol

21.598

0.91

the step-through latency (acquisition trail). After 24 h,

17

endo-Bornyl acetate

27.308

2.43

18

Camphene

27.975

4.40

19

4-Carene

30.152

0.71

did not enter the dark chamber within 300 sec, the step-

20

Camphenone

30.338

0.16

through latency was recorded as 300 sec. Both chambers

21

β-Caryophyllene

33.747

0.93

were cleaned thoroughly with 70% ethanol before and

22

α-Humulene

35.258

0.32

23

γ-Muurolene

36.351

0.47

24

δ-Cadinene

38.342

0.85

25

Caryophyllene oxide

40.659

0.30

26

α-Cedrol

41.419

1.58

Total

83.86

1 h before starting the behavior tests. Sham control mice

behavior tests.

illuminated compartments (25 × 20 × 20 ㎝) which were
connected by an automatically operated guillotine door.
On the first day of trial, mice were released into the

chambers was open and the mice entered the nonilluminated chamber. Then the door was automatically
closed and an electrical foot shock (0.5 mA, 5 sec) was

the mice were placed again in the illuminated chamber
and without electric foot shock the time to enter the dark
chamber was measured (retention trial). When the mice

after conducting each test to remove any confusing
olfactory cues.

6. Morris water maze test
The Morris water maze test was conducted in a circular
pool (120 ㎝ in diameter and 45 cm in height) filled with
water (21 ± 2℃), which was made to be opaquely white
with non-fat milk powder. The maze was divided into

4. Experimental groups and drug
administration

four quadrants containing visual external cues and an
escape platform (10 ㎝ in diameter and 30 ㎝ in height)
was located in one quadrant submerged 2 ㎝ below the

The experimental mice were divided into six groups

water surface. The location and swimming parameter

(6-7 animals per group) as follows, Group 1 : sham

of each experimental mouse, from the start point to the

control group, Group 2 : SCO-induced amnesia group,

platform, was recorded and analyzed by a video tracking

Croup 3 and 4 : SCO + CEO treatment groups, Group

system

5 and 6 : CEO alone-exposed groups (1 and 3 hours per

Netherlands). During five successive days of training

day, respectively). The inhalation apparatus (Hyochang

session, the mice were given three trials per day. Once

Science, Daegu, South Korea) was made of acrylic fiber

the mouse found and climbed onto the platform, the

capped with an air filter paper, which allowed minimum

escape latency was recorded, and it was allowed to

respiration air to pass. After pre-saturation of the

remain on it for additional 10 sec. If the mouse failed

inhalation cage for 30 min with CEO (an undiluted

to find the hidden platform within 120 sec, the trial

(Ethovision

system,

Noldus,

Wageningen,

36

大 韓 本 草 學 會 誌 ― Vol. 35 No. 5, 2020

session was stopped, and it was gently guided to and

secondary antibodies at RT for 1 h. The signals were

placed on the platform for 10 sec. After the last

developed using the enhanced chemiluminescence (ECL)

acquisition trial, mice were subjected to a probe test.

Western

In this test the hidden platform was removed from the

Biosciences, Piscataway, NJ, USA) and the relative density

maze and mice were allowed to swim for 60 sec to search

of the bands were analyzed using the ImageQuant LAS

for it and the time staying in the disappeared platform

4000 Multi Gauge software (Fujifilm, Tokyo, Japan).

blotting

detection

reagent

(Amersham

quadrant was recorded.

9. Reverse transcriptase-polymerase chain
7. Contextual fear conditioning test

reaction (RT-PCR)

Fear conditioning studies were performed using an

RNA was isolated with homogenation of hippocampus

automated video acquisition based on Startle and Fear
Combined System (Panlab, Barcelona, Spain). Contextual

with TRI reagent (Molecular Research Center, OH, USA)
and converted to cDNA by using M-MLV reverse

fear conditioning is an important behavioral paradigm

transcriptase (Promega, WI, USA) in the presence of oligo

for studying the neurobiology of learning and memory
and the mnemonic function of the hippocampus . For

dT and dNTP according to manufacturer’s instructions.
cDNA was further amplified by polymerase chain reaction

training (conditioning session), mice were located in the

(PCR) using Taq polymerase (SolGent, Daejeon, Korea)

conditioning chamber for a 1-min acclimation period,
and then 85 dB auditory tone (conditioned stimulus, CS)

and synthetic primers specific to BDNF or
glyceraldehydes-3-phosphate dehydrogenase (GAPDH).

stimuli was delivered for 15 sec, which was co-

The sequences of primers are as follows. BDNF : 5’-AGC

terminated with 0.5 mA electric foot shock for 1 sec

CTC CTC TTC TCT TTC TGC TGG A-3’ (forward) and
5’-CTT TTG TCT ATG CCC CTG CAG CCT T-3’ (reverse),

12)

(unconditioned stimuli, US). A total of two auditory tone
and electric foot shock pairings were offered with 150-sec
interval. Twenty-four hours later (retention session),
mice were placed back into the original conditioning
chamber and the freezing response was measured for
300 sec. The total freezing response during this session
was monitored via video camera and automatically scored
when there was no movement except respiration.

GAPDH : 5’-GCC AAG GTC ATC CAT GAC AAC-3’
(forward) and 5’-AGT GTA GCC CAG GAT GCC CTT-3’
(reverse). PCR was performed by denaturation at 95℃
for 30 sec, amplification at 58℃ for 30 sec and elongation
at 72℃ for 60 sec with total 33 cycles. PCR products
were resolved by 1.5% agarose gel containing ethidium
bromide and visualized by UV light using a gel
documentation system (TransLum SOLO, Life Sciences
Pro, Richmond Hill, ON, Canada).

8. Immunoblotting
The hippocampal tissue was thoroughly homogenated
with RIPA buffer [25 mM Tris·HCl, pH 7.6, 150 mM
NaCl, 1% NP-40, 1% sodium deoxycholate, 0.1% SDS,
Thermo

Scientific,

IL,

USA]

using

automatic

homogenizer (Precellys 24, Bertin Technologies, Montigny
le Bretonneux, France) and centrifuged at 14,000 g for
15 min on 4℃. The protein concentrations of the tissue
lysates were determined by BCA protein assay (Pierce

10. Statistical analysis
The data were calculated as mean values ± standard
error of the mean (S.E.M.). For statistical analysis,
one-way ANOVA followed by the Tukey’s test was
conducted using SPSS software (SPSS 12.0 KO for
windows) as multiple comparisons. When p was less than
0.05, the values were considered to be statistically
significant.

Biotechnology, IL, USA). The isolated proteins (30 ㎍)
solubilized in SDS sample buffer were loaded to 10-12%
SDS-PAGE gel and separated proteins were transferred
to polyvinylidene difluoride (PVDF) membrane (Roche
diagnostics, IN, USA) at 300 mA for 3 h. Membranes
were blocked with 5% non-fat dried milk in PBST
(phosphate-buffered saline containing Tween-20) for
1 h at room temperature (RT) and then incubated with
primary antibodies at 4℃ for overnight, followed by
reaction with horseradish peroxidase (HRP)-conjugated

Ⅲ. RESULTS AND DISCUSSION
The effect of CEO on the long-term memory was
examined by the passive avoidance test. Passive
avoidance test represents not only hippocampusdependent contextual memory but also amygdaladependent emotional memory of the fear in the dark
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compartment. Under normal non-stimulated condition
(acquisition trial), mice located in the illuminated
compartment of passive avoidance apparatus quickly
entered the non-illuminated compartment, however
after stimulation with electrical foot shock (retention
trial) the mice hesitated to enter the non-illuminated
compartment. In the SCO-injected model group, time
taken to enter into the dark compartment (step-through
latency) was significantly lower than that of the sham
control group (Fig. 1). Conversely, CEO-exposed groups
for 1 h/day or 3 h/day exhibited higher step-through
latency as compared to scopolamine-treated model group
(p<0.05) (Fig. 1). The most effective exposure time to
CEO was found to be 3 h/day, which was used in
subsequent experiments. Furthermore, CEO aloneinhaled mice for 3 h/day have a tendency to perform
better in the retention trial even compared with the
sham control, although this result was not statistically
significant. Under the same experimental condition,
during the acquisition trial, the latency time was not
significantly different among groups.
In the next experiment, Morris water maze test was
conducted to examine the effect of CEO on the

Fig. 2. Effect of CEO on SCO-induced learning and memory
deficits as assessed by Morris water maze test. (A) Mean escape
latency to find the hidden platform over 5 consecutive days of the
training trials. (B) Swimming time spent in the target quadrant
during probe trials without platform. Data are shown as ± S.E.M
(n=6-7). **p < 0.01 vs. sham control group. #p < 0.05, ##p < 0.01
vs. scopolamine-induced model group. (C) Representative
pathways of Morris water maze test on days 1, 3, and 5 from
each group.

hippocampus-dependent spatial recognition and longterm memory. Spatial memory is hippocampus-mediated
function that appears to be compromised in the elderly

The SCO-injected model group exhibited significantly

subjects and in patients suffering from AD. The mean

delayed escape latency time particularly on days from 2

escape latency time of the sham control group declined

to 5 indicating long-term memory impairment (Fig. 2A).

progressively during the training period of 5 consecutive

In contrast, the time spent to find the hidden platform

days, which was shorter than that of the SCO-induced

was effectively reduced by inhalation of CEO for 3 h/day

amnesic group (Fig. 2A).

(Fig. 2A) suggesting that CEO effectively improves SCO
-induced spatial cognitive deficits (p<0.05). On the last
day of training, the platform was removed, and probe
test was performed. During probe trials, the swimming
time within the target quadrant without platform was
greatly prolonged by CEO inhalation for 3 hr/day
compared with the performance of SCO alone-treated
mice (Fig. 2B).
In

another

experiment,

hippocampus-dependent

contextual fear conditioning test was conducted, which
examine the ability of mice to associate the training
environment with the aversive event. In this setting the
mice learn to associate several features about the
environment with the electric foot shock. Twenty-four
Fig. 1. Effect of CEO against SCO-induced memory impairment
in the acquisition and retention trials of passive avoidance test.
CEO was exposed for 1 h/day or 3 h/day and scopolamine (1
㎎/㎏) was intraperitonically injected 30 min before acquisition
trial. Retention trial was conducted 24 h after acquisition trial. Data
represent mean ± S.E.M (n=7). **p < 0.01 compared with the
sham control group. #p < 0.05, ##p < 0.01 compared with the
scopolamine-injected model group.

hour after conditioning session, mice were returned to
the conditioning chamber in order to measure contextual
fear represented by freezing response. SCO-induced
amnesia group showed decreased freezing time during
retention session compared to sham control group (Fig.
3). However, the performance of scopolamine-injected
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mice was completely restored by CEO inhalation for 3

pre-treatment with CEO for 3 h/day. In another

h/day (p<0.01). CEO-treated alone groups did not exhibit

experiment, the activation of CREB via phosphorylation

any significant difference comparable to sham control.

was decreased in the SCO alone-injected model group
compared with the sham control, whereas hippocampal
phosphorylation levels of CREB were substantially
increased in the CEO-treated animals, particularly 3
h/day-exposure to CEO (Fig. 4C). Because CREB is a
key transcription factor controlling the expression of
BDNF, it might be a molecular trigger that leads to the
increased levels of BDNF in the CEO inhalation groups.

Fig. 3. Effect of CEO against SCO-induced cognitive dysfunction
in the retention session of contextual fear conditioning test. Mice
were exposed to CEO for 1 h/day or 3 h/day and intraperitonically
injected with scopolamine (1 ㎎/㎏) 30 min before starting the
retention trial. Values are expressed as means ± S.E.M. (n=7).
**p < 0.01 compared with the sham control group. #p < 0.05, ##p <
0.01 compared with the scopolamine-treated model group.

Due to some limitations of FDA-approved AChE
inhibitors such as moderate efficacy, short half-lives and
severe side effects, novel alternative and complementary
anti-dementia therapies are urgently needed to be
developed. One of these promising candidates is essential
oil with diverse pharmacological and medicinal properties
in CNS. Components of lemon essential oils such as
limonene and perillyl alcohol was reported to improve
scopolamine-impaired learning and memory in Wistar
rats possibly by stimulating dopaminergic neurons and
13)

inhibiting AChE activity . Essential oil extracted from

Acori graminei rhizoma was also known to enhance
cognitive function in aged animals possibly by increasing
relative levels of norepinephrine, dopamine and serotonin
14)

and by decreasing the activity of AChE .
In order to further elucidate the underlying mechanism

Fig. 4. Effects of CEO on the expression of BDNF and activation
of CREB in the hippocampus. The protein (A) and mRNA (B)
expression of BDNF was determined by immunoblotting and RTPCR using specific antibody and primers for BDNF. Actin and
GAPDH levels were measured for the confirmation of equal amount
of protein and mRNA loading, respectively. (C) The activation of
CREB was determined by Western blot analysis using antiphospho-CREB (upper panel) and anti-CREB (lower panel)
antibodies.

of CEO, we have assessed the expression of BDNF and
the activation of CREB in the mice hippocampal tissues.
Protein and mRNA levels of BDNF were examined by

In this study, although we determined remarkable

Western blot analysis and RT-PCR, respectively. BDNF,

neuroprotective potential of CEO via in vivo mouse study,

a member of the neurotrophin family, is synthesized

it is not still verified which components of CEO mainly

and stored in synaptic vesicles and released into synaptic

contributed to the neuroprotective effects against SCO-

clefts in response to endogenous or exogenous stimuli .

induced learning and memory impairment. In our

BDNF is involved in various aspects of learning and

GC/MS analysis of CEO, α-pinene and δ-3-Carene were

memory processing-in and plays a pivotal role in the

identified as the major components with contents of

15)

persistence and storage of memory . In this study,

24.03% and 22.25%, respectively. In other previous

scopolamine treatment significantly decreased the protein

studies,

(Fig. 4A) as well as mRNA (Fig. 4B) levels of BDNF in

neuroprotective effect in cultured neuronal cells (PC12

the hippocampus, which were effectively restored by

cells) showing activation of intracellular antioxidative

16)

α-pinene

was

demonstrated

to

have
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17)

system , and to have anxiolytic-like effect in and
mouse brain with increased expression of BDNF18). It

against CCl4. World J Gastrointest Pharmacol Ther.
2010 ; 1 : 123-31.

suggests a strong possibility that α-pinene might plays

7. Loizzo MR, Saab AM, Tundis R, Statti GA, Menichini

an important role in CEO-induced neuroprotective

F, Lampronti I, et al. Phytochemical analysis and in
vitro antiviral activities of the essential oils of seven

responses in mice, and further functional studies to
determine key components that directly improve learning

Lebanon species. Chem Biodivers. 2008 ; 5 : 461-70.

and memory will provide more reliable evidences of the

8. Ulusal BG, Arikan S, Durusoy C. Anticoagulant
effect of Cupressus sempervirens. Phytother Res

neuroprotective potential of CEO.

2007 ; 21 : 1116.

Ⅳ. CONCLUSION
In summary, CEO inhalation effectively restored the
SCO-impaired cognitive functions in C56BL/6 mice.
This learning and memory enhancing effect of CEO was
partly mediated by up-regulation of BDNF via activation
of CREB.

9. Karkabounas S, Kiortsis DN, Zelovitis J, Skafida P,
Demetzos C, Malamas M, et al. Effects of Cupressus

sempervirens cone extract on lipid parameters in
Wistar rats. In Vivo. 2003 ; 17 : 101-3.
10. Ibrahim NA, El-Seedi HR, Mohammed

MM.

Phytochemical investigation and hepatoprotective
activity of Cupressus sempervirens L. leaves growing
in Egypt. Nat Prod Res. 2007 ; 21 : 857-66.
11. Hassanzadeh SL, Tuten JA, Vogler B, Setzer WN.
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調經種玉湯加味方을 병용한 원발성 불임환자 치험 5例
구진숙#*
안동대학교 생명과학대학 원예·생약융합학부

5 Cases of Primary Infertility treated by Jokyungjongok-tang gamibang
Jin Suk Koo#*
Division of Horticulture & Medicinal Plant, Andong National Univ. Andong, Republic of Korea

ABSTRACT
Objectives : According to 2013 statistics, the primary infertility rate is 13.5%. The current situation is much worse
than that reported, so it is even emerging as a social problem. The purpose of this study is to analyze the 5 cases
of successful infertility treatment with herbal treatment and to give hope to the infertile couple to become pregnant
and to suggest the possibility of herbal treatment in infertility treatment.
Methods : We administered Jokyungjongok-tang gamibang as a herbal medicine and treated with acupuncture,
moxibustion. Treatment was done once or twice a week. The herbal medicines were taken 30 minutes after meals
and 3 times a day. While taking the herbal medicine, they were prohibited from eating flour, pork, liquor, tobacco
and coffee. Patient status was assessed by consultation through pulse, tongue and abdominal diagnosis.
The diagnosis of pregnancy was confirmed by ultrasonography at hospitals and the success of the treatment was
judged based on healthy birth.
Results : Patients had common features, such as lower abdominal pain, menstrual cramps, and blood clots during
menstruation. Herbal medicine combined with acupuncture, moxibustion improved patients' overall fatigue and reduced
the body's coldness. Since then, the dysmenorrhea and blood clots have decreased, and the digestion condition has
improved. Therefore they became pregnant and gave birth to a healthy baby.
Conclusion : Jokyungjongok-tang gamibang was effective in improving the body's coldness and uterine condition
and was successful in pregnancy and helped to give birth to a healthy baby.

1)

Key words : Jokyungjongok-tang, Jokyungjongok-tang gamibang, primary infertility

Ⅰ. 서

론

우리 나라의 출산율은 2000년대 초반에 급격히 하락하여
2018년에 0.97명으로 1.0명대 이하로 떨어졌다. 이는 OECD
회원국 중 가장 낮은 수준이며 현재 저출산은 사회적으로 큰
문제가 되고 있다1,2). 우리사회의 만혼 및 출산지연은 불임의
증가를 초래하여 저출산의 직접적인 원인이 되고 있으며 불임
발생률은 2003년 연구결과에 의하면 일차성 불임이 13.5%로
부부 7쌍 중 1쌍으로 파악되고 있다3).
불임이란 부부가 자녀를 원하여 피임을 하지 않고 정상적인

부부관계를 하여도 12개월 이내에 임신이 되지 않거나 생존
4)

아를 출산할 수 있는 임신을 지속할 수 없는 상태이다 .
과거에 임신의 경험이 없는 경우를 일차성 (primary) 또는
원발성 불임이라고 하며, 이차성(secondary) 또는 속발성 불
임은 과거에 임신의 경험이 있었던 경우로, 자궁외 임신이나
5)

자연유산도 여기에 포함된다 .
여성 불임의 원인으로는 나팔관 이상, 난소의 배란장애, 생
식기 감염, 외상 (골반 부위나 하복부에 심한 충격을 가할 경
우), 습관성 유산으로 인한 불임증, 난소낭종, 자궁경부 위치
이상, 자궁기형, 무자궁으로 인한 불임증, 자궁근종, 자궁내
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막증, 자궁하수증 등을 들 수 있으며 원인불명인 경우도 상당
수 존재한다6).

⑧ 치료내용
⒜ 한약치료

치료방법으로는 배란유도제, 호르몬제 등의 다양한 내과적

調經種玉湯을 加減하여 20첩 36팩 분량으로 1일 식후 3회

약물 요법과 난관 성형술, 유착박리술, 난관절개술 등의 수술적
방법, 체외수정시술 등이 있다7,8).

복용하도록 하였으며 2007년 9월 7일, 10월 8일, 10월 26일,
11월 21일 총 4회 처방하였다. 調經種玉湯 처방 내용은 다음과

한의학에서는 불임을 “求嗣”, “種子”, “嗣育”, “求子”, “子嗣”

같다.

9)

등의 범주에서 다루고 있다 .
여성불임의 원인으로는 子宮虛寒, 肥人瘦人不孕, 血少, 月

Table 1. Prescription of Jokyungjongok-tang

經不調, 受胎時日이나 交合時日의 부적당 등을 들 수 있으며

Herb

Herbal Name

Amount(g)

督脈, 任脈, 衝脈, 帶脈과 밀접한 관련을 가지고 있다.
치료처방으로는 毓麟珠, 調經種玉湯, 溫經湯, 蒼附導痰丸,

香附子

Cyperi rhizome

8

歸脾湯 등이 있으며 足三陰經 및 任脈의 경혈 등을 중심으로 한

熟地黃

Rehmanniae Radix Preparata

6

當歸

Angelica Sinensis Radix

6

川芎

Cnidii Rhizoma

4

白芍藥

Paeoniae Radix Alba

4

陳皮

Citri Reticulatae Pericarpium

4

白茯苓

Poria Sclerotium

4

玄胡索

Corydalis Rhizoma

4

牧丹皮

Moutan Cortex

4

吳茱萸

Evodiae Fructus

4

乾薑

Zingiberis Rhizoma

2

월~1년간의 치료 후 임신에 성공하였다.

肉桂

Cinnamomi Cortex

2

최근 한의학계에서는 한방불임치료의 우수성을 알리기 위해
많은 노력을 하고 있는 실정이므로 불임에 대한 임상증례를

艾葉

Artemisiae Argyi Folium

2

生薑

Zingiberis Rhizoma Recens

3

10)

침구 치료를 병행하고 있다 .
調經種玉湯은 周11), ,宋12) 등이 편찬한 고전에 수록되어 있는
처방으로 龔13)의 「萬病回春」에서는 “調經種子百發百中”이라
14)

하였고 淸代 武 의 「濟陰綱目」에서는 “七情所傷 등으로 인한
不姙을 治한다” 하였으며 許浚15)의 「東醫寶鑑」에서는 “婦人無
子因七情所傷 致經水不調 不能受孕을 治한다” 하였다. 이후
16)

17)

18)

19)

20)

21)

李 , 李 , 朴 , 尹 , 康 및 金 등의 서적에 수록되었
으며 현재에도 임상에서 다용하고 있는 처방이다.
지금까지 불임에 관한 한의학 임상연구 중 증례보고는 위22),
23)

24)

25)

26)

27)

28)

신 , 정 , 조 , 이 , 황 , 송 등에 의한 보고가 있었으며
한약, 약침, 이침, 건식부항, 간접구 등의 치료방법으로 2개

발굴하여 한의학적 불임치료법의 개발에 일조하고자 한다.
9월7일에는 人蔘, 砂仁, 神䱡, 麥芽, 麻黃을 가하였으며 熟

Ⅱ. 본

론

1. 證例
1) 임상증례 1
① 환자 : 이 O O, 여자 36세
② 초진일 : 2007년 9월 7일
③ 결혼 : 7년 전

地黃을 乾地黃으로 대체하였다.
10월8일에는 炮附子5分을 가미하였고 11월21일에는 益母
草 黃芩 黃連을 가미하였다.
⒝침
1회용 호침 (0.25 × 30 ㎜, steinless steel, 에스엠침)을
사용하여 三陰交, 太衝, 關元, 水道, 天樞, 合谷, 陰陵泉, 足
三里穴, 天突, 中脘, 曲池를 10 ~ 20 ㎜ 깊이로 刺針하여 20
분간 留針하였다.
⒞뜸

④ 신장 / 체중 : 154 ㎝ / 53 ㎏
⑤ 현병력 :
환자는 36세 여성으로 바이올린 외래 강사였으며 BMI
120.7로 보통 체격에 해당하는 태음인이었다. 2003년 10월
자궁근종 (5 ㎝, 4 ㎝ 각 1개씩, 1 ㎝ 2개) 제거 수술을 받았다.
월경은 규칙적이었으며 간헐적 생리통이 있었다. 임신을 원하여
꽃마을한방병원에서 한약 1제를 복용하였으며 양방병원에서
인공수정을 계획하고 있던 중 지인의 소개로 본원에 내원하여
치료를 받게 되었다.
⑥ 초진소견
脈沈細弱, 舌紅, 白苔薄, 舌尖紅, 上腹部 및 臍兩便 Gas
⑦ 동반증상
身冷, 疲勞, 眩氣症, 食慾不振, 梅核氣. 喘息

神闕穴에 봉장구 (진연감왕쑥봉)를 시행하고 關元穴을 중
심으로 일구미니뜸 (우진침구제작소) 3구 (간접구)를 시행하
였다.
⑨ 치료경과
환자는 본원에 내원하여 양도락검진 및 四診을 통하여 진찰
받은 후 血虛證과 冲任脈 虛損, 氣滯血瘀, 寒濕阻滯로 인한
난임의 상태로 진단받고 당일부터 침, 뜸 치료를 시작하였다.
한약은 調經種玉湯 加味方 한 제를 처방받아 복용하기 시작하
였으며 간헐적인 침, 뜸 치료를 병행하였다. 10월 8일 다시
두 번째 한약을 처방받을 당시 心下痞滿의 상태가 이전보다
감소하였고 便 或秘 或泄하였으며 생리통은 없었다. 10월 26일
세 번째 한약 처방당시 복부가스가 여전히 있는 상태였으며

調經種玉湯加味方을 병용한 원발성 불임환자 치험 5例

心下痞滿이 여전히 지속되었으나 身冷한 상태는 약간 호전되
었다. 11월 21일 네 번째 한약을 처방받을 때에는 소화, 대변,
手足冷, 피로 상태는 호전되었으나 생리 시 血塊가 여전히 나타
나는 상태였다. 한약은 4제로 종결하였으며 이후 침 뜸치료는
지속하여 2008년 2월5일까지 총 46회 한방치료를 받았다.
2008년 10월 26일 건강한 여아를 출산하였다.
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있었다. 임신에 도움이 되는 한약 복용을 하기 위하여 본원에
내원하였다.
⑥ 초진소견 : 脈沈細弱, 舌紅, 白苔, 복진상 우하복부 癥瘕
⑦ 동반증상 : 多汗, 浮腫, 手足痹症, 易驚
⑧ 치료경과
환자는 본원에 내원하여 양도락검진 및 四診을 통하여 진찰

2) 임상증례 2
① 환자 : 이 O O, 여자 30세
② 초진일 : 2003년 9월 9일
③ 결혼 : 4년 전

받은 후 冲任脈 虛損, 氣滯血瘀, 痰濕阻滯로 인한 불임의 상
태로 진단받고 당일 침, 뜸 치료를 하였다. 4월 14 ~ 19일까지
생리가 있었고 한약은 4월25일 처방받았으며 調經種玉湯에
薏苡仁, 麻黃을 가미하여 한 제를 복용하였고 2011년 1월 26일
남아를 출산하였다.

④ 신장 / 체중 : 163 ㎝ / 46.4 ㎏
⑤ 현병력
환자는 30세 여성으로 직업은 간호조무사였으며 BMI 88.7
의 약간 마른 체형이었다. 월경은 규칙적이었으며 생리시작 후
이틀째 두통 하복통이 심하게 나타나는 편이었다. 생리혈에
덩어리가 많았고 어깨, 손목 등 관절 통증이 있었다. 양방검진
상 별다른 이상 소견이 없는 상태였으나 계속 임신이 되지 않을
경우 인공수정을 고려해 보자고 하는 상태에서 본원에 내원하
였다.
⑥ 초진소견 : 脈沈滑, 舌紅, 白苔厚
⑦ 동반증상
생리통 (두통, 하복통), 生理血 有塊, 帶下, 배란통, 소화불량,
식욕부진, 手痺
⑧ 치료경과
환자는 본원에 내원하여 양도락검진 및 四診을 통하여 진찰
받은 후 冲任脈 虛損, 氣滯血瘀, 腎陰虛로 인한 불임의 상태로
진단받고 당일부터 침, 뜸 치료를 시작하였다. 환자는 생리 2일
째에 두통, 하복통이 심한 상태였으며 帶下, 生理血 有塊, 배
란통, 질부건조감, 성교통, 식욕부진, 식후 위완통, 복부팽만
감이 있었으며 2003년9월 18일 調經種玉湯에 黃芩 黃連 桃
仁 紅花 砂仁 神曲 麥芽를 가미하여 처방하였으며 동일 처방을
10월10일, 10월30일까지 3제 복용하였다. 2005년 3월18일

4) 임상증례 4
① 환자 : 윤 O O, 여자 29세
② 초진일 : 2008년 2월 23일
③ 결혼 : 1년 6개월 전
④ 신장 / 체중 : 156.8 ㎝ / 55.6 ㎏
⑤ 현병력
환자는 29세 여성으로 BMI 119.2로 보통 체격이었다. 결혼
이후 임신 시도를 줄곧 하였으나 임신이 되지 않은 상태였다.
생리는 규칙적이었으나 생리통이 있었고 생리시 血塊, 帶下症
狀이 있었다. 面疱, 알러지성 비염이 있었으며 찬 음식을 먹으
면 설사 증상이 있었다. 한약 치료를 위하여 본원에 내원하였다.
⑥ 초진소견 : 脈沈細弱, 舌紅, 白苔
⑦ 동반증상 : 手足冷, 下腹冷, 眼疲勞
⑧ 치료경과
환자는 본원에 내원하여 양도락 검진 및 四診을 통하여 진찰
받은 후 冲任脈 虛損, 氣滯血瘀, 寒濕阻滯로 인한 불임의 상
태로 진단받고 당일부터 침, 뜸 치료를 시작하였다. 한약은
調經種玉湯 加味方으로 한 제를 처방받아 복용하기 시작하였
으며 2008년 2월23일, 3월 11일 두 차례 처방하였다. 2008년

치료 종료 시까지 총 42회 한방치료를 받았고 2005년 11월

2월 23일 생리를 시작하였고 2008년 11월 30일 3.4 ㎏의 아
이를 출산하였다. 3월 17일 치료 종료 시까지 총 6회 한방치

10일 2.56 ㎏의 여아를 순산하였다.

료를 받았다.

3) 임상증례 3

5) 임상증례 5

① 환자: 박 O O, 여자 33세

① 환자 : 이 O O, 여자 31세

② 초진일 : 2008년 4월 25일

② 초진일 : 2007년 8월 28일

③ 결혼 : 1년 3개월 전

③ 결혼 : 2년 6개월 전

④ 신장 / 체중 : 167.6 ㎝ / 68.2 ㎏

④ 신장 / 체중 : 160.7 ㎝ / 61.6 ㎏

⑤ 현병력
환자는 BMI 121로 약간 비만한 체형의 공무원이었다. 결혼

⑤ 현병력

이후 피임하지 않았으나, 임신이 되지 않았다. 생리는 규칙적
이었으며 28일 주기에 기간은 5~6일이었고 생리통(미골통,
하복통)이 있었으며 생리시 血塊가 있었다. 결혼 후 10 ㎏ 체중
증가가 있었고 몸이 쉽게 붓고 多汗 手足痺症의 동반증상이

상기환자는 학원 강사로 오래 서 있는 편이라고 하였다. 우측
나팔관 폐색 진단받았으며 임신이 안 되는 상태라 1년 전부터
인공수정을 시도하였다. 3회에 걸쳐 모두 실패하였고 이후 시
험관 시술을 하였으나 2007년 7월 4일 유산되었다. 2007년
7월 15일부터 1주일간 생리를 하고 난 후 8월 16일까지 지속
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적으로 하혈이 있는 상태였다. 8월 28일 다시 생리가 있는 상태
에서 초진을 하였다. 환자는 여러 차례에 걸쳐 시술에 실패하

촉진시키고자 하였다.
처방의 내용을 살펴보면 香附子는 血中之氣藥으로 신진대

였기 때문에 상당히 낙담한 상태였으며 한방진료를 겸하여 받

사를 촉진하며 三焦의 기능을 이롭게 한다. 疎肝解鬱, 調經止

기를 원하여 내원 하였다.

痛의 효능을 갖고 있으며 調經止痛에는 當歸 艾葉을 가하여
사용한다. 當歸는 血瘀 血滯를 막론하고 주약으로써 사용되는

⑥ 초진소견 : 脈沈滑有力, 舌紅紫, 白苔厚, 臍下兩邊有塊
⑦ 동반증상
手足冷, 腹冷, 생리통 (복통 요통), 식욕부진, 易滯, 피로,
신경예민

부인과의 要藥이며 性이 溫하고 寒하지 않으므로 調經의 요약
일 뿐만 아니라 부인의 임산기 질환을 치료하는 양약이다. 川
芎은 活血化瘀⋅行氣止痛에 작용하므로 婦女의 寒凝氣滯나
血行不暢으로 인한 제 증상을 치료하며 走散의 약성이 강하여

⑧ 치료경과
환자는 본원에 내원하여 양도락 검진 및 四診을 통하여 진찰
받은 후 血虛證과 冲任脈 虛損, 氣滯血瘀, 寒濕阻滯로 인한
불임의 상태로 진단받고 당일부터 침, 뜸 치료를 시작하였다.
초진 결과에 따라 調經種玉湯에 半夏 砂仁을 가미하여 1제를
처방받아 복용하기 시작하였으며 頭痛, 眩暈, 心下痞, 疲勞,
項强, 肩臂痛이 지속되는 상태였으나 12월 24일 경 즈음하여서
下腹冷感이 줄어들었다. 2008년 2월 2일까지 6제의 한약을
복용하였으며 3월 중순경 시험관 시술을 하여 2008년 11월
21일 쌍둥이 아들을 출산하였다. 2007년도 22회, 2008년 시술
전까지 16회, 시술 후 임신 6개월까지 9회 한방치료를 하였다.

아래로 血海를 통하게 한다. 白芍藥은 부인의 肝血不足, 冲任
虧虛로 인한 胎前産後의 모든 병증을 치료한다. 熟地黃은 補
血의 요약이며, 當歸 白芍藥과 같이 쓰면 補血효과가 더욱 강
해진다. 특히 부인과에 많이 쓰는데 수분이 많고 끈적거려 소
화장애가 있으므로 砂仁이나 陳皮와 같이 사용하거나 위장상
태를 고려하여 乾地黃으로 대체하기도 한다. 陳皮와 茯苓은
활용범위가 대단히 넓은 약으로 理氣작용이 있으며 健脾 安神
하는 작용을 가진다. 玄胡索은 活血⋅行氣⋅止痛하는 요약으로
血分에 작용하여 活血祛瘀하고 또한 氣分에 작용하여 氣中血
滯를 행하게 한다. 牧丹皮는 味가 辛하여 活血散瘀하는 작용이
강하므로 혈의 흐름을 순조롭게 하고 어혈을 머무르지 않게
할 수 있다. 吳茱萸는 乾薑과 같이 溫中散寒燥濕助陽하는 효

Ⅲ. 고

능이 있는데 특히 吳茱萸는 肝經에 入하여 疎肝下氣하며 下焦를
溫하게 하고 乾薑은 脾經에 들어가 溫中回陽하여 裏寒症을 치료

찰

한다. 肉桂는 溫裏祛寒의 효능이 뛰어나 下焦에 작용하여 腎

우리나라는 만혼 및 출산지연 등으로 인하여 불임의 증가를
초래하였으며 불임 발생률은 2003년 연구결과에 의하면 일차성
3)

불임이 13.5%로 나타나 부부 7쌍 중 1쌍으로 파악되고 있다 .
불임은 약 1년간 정상적인 부부생활을 하였음에도 불구하고
임신이 되지 않는 상태로써 과거에 한 번도 임신을 해 본 적이
없는 경우는 원발성 불임증 (primary infertility), 임신을 한
적이 있으나 그 후에 임신이 되지 않는 경우는 계발성 불임증
29)

(secondary infertility)으로 정의한다 .
불임의 원인별 빈도는 난관요인 (tubal factor)이 11 ~ 77%,
배란장애가 11 ~ 49%, 자궁 및 자궁경부요인 (uterine/cervical
factor)이 3 ~ 48%, 원인 불명의 불임이 4 ~ 22%이며, 남성
요인이 26 ~ 47%로 보고되고 있으며 이 두 가지 이상의 원
인을 동시에 갖는 경우가 약 10%에 이른다5). 치료방법은 배란
유도제 투여, 호르몬제 투여, 인공수정시술, 체외수정시술,
난관성형술, 유착박리술, 난관절개술, 난관체부성형술 등을
적용하고 있다30).
한의학적으로 불임의 원인은 腎虛, 肝鬱, 痰濕, 濕熱, 血瘀,
血虛의 범주로 구분할 수 있는데 腎虛의 경우 腎陽虛와 腎陰
虛로 나누어 腎陽虛인 경우 溫腎養血, 調補衝任하고 腎陰虛의
경우 滋陰養血, 調衝益精한다. 肝鬱의 경우 疎肝解鬱, 養血調
經하고, 痰濕인 경우 化濕滌痰, 活血調經한다. 濕熱인 경우
淸熱利濕, 活血調經하고 血瘀인 경우 活血化瘀, 軟堅通絡하며
血虛인 경우 益氣養血, 調經種子하여 치료하였다31).
13)

본 연구에 사용된 調經種玉湯은 「萬病回春」 의 처방에 따라
제반 血虛證과 冲任脈 虛損으로 인한 月經不調를 다스리는32)
四物之劑와, 肝氣鬱結로 인한 감정의 抑鬱, 정신적 긴장 등
33)

정신적 요인과 관련이 있는 月經不調를 治하는 香附子를 君
藥으로 하고, 白茯苓 陳皮를 가하여 혈액순환과 신진대사를

陽을 補하므로 命門火衰, 下焦虛寒症을 치료한다. 艾葉은 氣
血⋅經脈을 溫暖하게 하여 下焦虛寒의 병증인 經寒不調, 宮冷
不孕 등의 증상을 치료한다. 生薑은 溫中 解毒하는 작용이 있어
34)

다른 모든 약들에 배합되어 조화를 이룬다 .
調經種玉湯에 대한 연구로는 宋35), 裵36), 梁37)에 의한 호르몬
관련 연구, 張38)에 의한 약리작용연구, 金39),李40), 徐41)에 의한
42)

동물실험, 그 외에도 張 등에 의한 연구가 진행되어 왔다.
우리나라의 경우 임신 준비와 임신 촉진, 그리고 난임 치료와
관련하여 한방진료가 산부인과의 난임 치료 못지않게 중요한
부분을 차지하고 있으며, 오랫동안 임상에서 주치료 또는 보
조치료로써 난임치료에서 한 역할을 하고 있다. 2010년 한국
보건사회연구원의 연구3)에 따르면, 난임부부 지원사업 대상
에서 제외된 279명의 난임여성에게 보조생식술 이외 서비스
이용현황을 조사한 결과 난임으로 진단받기 전의 경우 한방서
비스 이용률이 77.9%로 가장 높았으며, 진단 후에는 다소 감
소하여 71.6%였으나 역시 과반수 이상의 높은 비율로 난임
부부들이 한방진료를 받고 있다고 보고하였다. 이처럼 대부분의
난임부부들이 실제 임상에서 한방난임치료를 받고 있으며 특히
우리나라의 경우 국민들이 한방난임치료에 대한 긍정적 인식과
높은 선호도를 보이고 있음에도 불구하고 한방난임치료는 현재
까지 국가의 제도적 지원을 받지 못하고 있다43). 한방의 불임에
대한 임상증례를 발굴하여 한방불임치료의 우수성을 알리기
위한 목적으로 임상케이스를 연구하여 보고하고자 하였다.
증례1의 경우, 결혼한 지 7년이 경과하도록 임신이 되지 않았
으며 자궁근종으로 수술 받은 병력이 있었다. 인공수정을 시행
하기 전에 마지막으로 한방치료를 시도해 보고자 하였다. 血虛,
衝任脈虛損, 肝氣鬱結의 상태가 겸한 것으로 보아 調經種玉湯을
기본방으로 처방하였으며 소화상태를 고려하여 熟地黃을 乾
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地黃으로 대체하였고 태음인 체질에 천식을 겸하고 있어 麻黃을
7分 가하였다. 2차 처방에서는 溫裏藥인 炮附子를 가하여 虛

태로 변증되는 원발성 불임환자의 회임에 양호한 효과를
나타내었다.

冷症을 치료하고자 하였으며 3차 처방에서는 黃芩, 黃連을 가
하여 心下痞滿의 상태를 개선하고자 하였다. 약은 4제 복용하
였으며 마지막 생리일인 2008년 1월 19일 이후 2월 5일까지

사회적 문제로 대두되고 있는 저출산의 원인 중 하나인 불
임의 치료에 있어 調經種玉湯 加味方의 효능을 검증하기 위하여

한방치료를 하였고 10월 26일 건강한 여아를 출산하였다.

다양한 방면에서의 연구 및 증례확보가 더 필요할 것으로 사

증례 2의 경우 결혼한 지 4년이 경과하였고 아기를 원하는
마음이 간절하여 인공수정 시술을 고려하는 상태에서 본원 치

료된다.

료를 시작하였다. 血虛, 衝任脈虛損, 肝氣鬱結의 상태를 근본
적인 문제로 보아 調經種玉湯을 기본방으로 처방하였으며 관
절통증, 생리통, 소화장애 등의 상태를 고려하여 鹿角, 紅花,

References

桃仁, 小茴香, 砂仁, 神曲, 麥芽, 黃芩, 黃連을 가미하였다.

1. “2018 Birth Statistics (confirmed).” accessed Apr

약은 3제 복용하였으며 마지막 생리일인 2005년 2월 3일 이후
3월 8일까지 한방치료를 하였고 11월 10일 건강한 여아를 순산
하였다.
증례3의 경우 33세 여자로 결혼 후 1년 3개월 동안 임신이
되지 않는 상태였다. 2010년 4월 19일 마지막 생리 후 한약
한 제를 복용하였으며 당월에 바로 임신이 되어 2011년 1월
26일 건강한 아들을 순산하였다. 한약은 血虛, 衝任脈虛損,
肝氣鬱結의 상태에 대하여 調經種玉湯을 기본방으로 처방하
였으며 비만한 체형에 手足多汗, 浮腫의 상태가 있어 薏苡仁,
石膏, 麻黃을 가하였다.
증례4의 경우 1년6개월 결혼기간 동안 줄곧 임신시도를 하
였으나 임신이 되지 않는 상태였다. 마지막 생리 이후 바로
한약을 처방받아 복용하였으며 두 제를 연속 복용한 이후 임
신을 확인할 수 있었다. 한약은 血虛, 衝任脈虛損, 肝氣鬱結의
상태로 변증하여 調經種玉湯을 기본방으로 처방하였다.
증례5의 경우 2년 6개월 전에 결혼하였으며 나팔관 폐색
진단 받고 3차에 걸친 인공수정과 1차의 시험관시술에서 실
패한 상태여서 상당히 낙담한 상태였다. 차후 시험관 시술에서
성공하기 위하여 한의진료 겸하여 받기를 원하였다. 기본방으
로는 血虛, 衝任脈虛損, 肝氣鬱結의 상태가 겸한 것으로 보아
調經種玉湯을 처방하였으며 頭痛, 心下痞, 手足冷, 下腹冷感의
상태가 있어서 半夏. 黃芩, 黃連 酒炒, 炮附子를 가미하였다.
시험관 시술 전까지 6제의 한약을 복용하였으며 38회의 침
뜸 치료 이후 전체적인 컨디션이 좋아졌으며 下腹冷感이 줄어든
상태였다. 2008년 3월에 시험관 시술하여 11월에 쌍둥이 아
들을 출산하였다.

30,2020, http://kostat.go.kr/
2. “2018 Demographic references. OECD Health Statistics
(database)” accessed Sep 20,2018,
https://doi.org/10.1787/data-00547-en.
3. Lee YH. A study on the effects of social factors on
low fertility [Thesis]. Seoul:Dongguk Univ.;2005.
4. Woods, N.F., Olshansky, E., & Draye, M.A. Infertility:
Women’s experiences. Health care for International.
1991;12:179-90.
5. Koo BS, Clinical gynecology endocrinology. Korea
Medicine. 2001;303-87.
6. An IS. A Study on Factors Influencing Pregnancy in
the Pilot Project for Kor Medical Treatment for
Subfertility. J Kor Obstet Gynecol. 2013;26(3):73-84.
7. Lee YS. Recent Clinical Review: Current concept of
infertility treatment. Obstetrics & Gynecology Science.
2005;48(5):1109-23.
8. Korean Society of Obstetrics and Gynecology.
Obstetrics and Gynecology guidelines and overview.
Seoul: Gunja Publishing. 2012;521-3.
9. Korean Women's Medicine Compilation Committee.
Oriental Obsterics & Gynecology (Ⅱ). Seoul: Book
Publishing Uiseongdang.2012:203-24.
10. Xiao SH. Oriental Medicine Clinical Gynecology.
Seoul: Corporate Culture Publish. 1999;553-64.
11. Song LY. Siming Songshi Nukemimi: Dongfang
Shudian. 1967;50.
12. Zhou MX. Xinzeng Yimenbaojian(5). Seoul: Haenglim

Ⅳ. 결

론

生理痛, 生理血有塊. 手足冷症, 下腹冷症, 消化障碍 등의
증상을 겸하여 호소하는 원발성 불임환자에 대하여 한방변증
시치에 따라 침, 뜸 치료를 병행하며 調經種玉湯 加味方을 투
여하여 치료한 결과 다음과 같은 결론을 얻었다.

Publisher. 1971;337.
13. Gong YX. Zengbu Wanbinghuichun: Great China
Book Corporation. 1966;95.
14. Wu ZW. Jiyingangmu: Liulin Publisher. 1975;191.
15. Heo J. Dongyibogam: Dalian Zhongfeng Publishing
Co.. 1965;604.

1. 원발성 불임환자에 있어 공통적으로 나타나는 겸증으로는

16. Lee JK. Uibangchwal-yo: Guangdong Publisher.
1916;107.

生理痛, 生理血有塊. 手足冷症, 下腹冷症 등의 증상이

17. Lee GS: Oriental medicine General medical treatment:

있었다.

Iljisa. 1957;445.
18. Park US. Lonjeungsilheom-uigyeol:

2. 調經種玉湯 加味方은 血虛, 衝任脈虛損, 肝氣鬱結의 상

Publisher. 1958;257.

Hangdo

46

大 韓 本 草 學 會 誌 ― Vol. 35 No. 5, 2020

19. Yun GY: Oriental medicine Prescription medicine:
Mineleusa. 1964;171.
20. Kang

MK:

Jejungsinpyeon.

Seoul:

Univ. O.Med.J..1983;6:139-51.
36. Bae JK, Kim GW. Effect of Jokyungjongoktang on

Haenglim

the Fluctuation of Gonadotropin and Sex Hormone

Publisher. 1967;241.
21. Kim JJ: Oriental medicine Jinlyoyogam: Oriental

Concentration In Serum of Women. J of Dong Guk
Kor Medicine. 1992;1(1):15-54.

Medicine Research Institute. 1974;475.

37. Yang JM, Seo IB, Lee DN, Kim HJ. Effects of

22. Wi HS. A case report of an infertile patient who
was pregnant with herbal treatment after being

Jokyongjongok-Tang on the Maturation of Follicles
and NGF Expression in Rats with Estradiol

recommended for in vitro fertilization due to

Valerate- induced Polycystic Ovaries. J of Kor

intraperitoneal adhesion due to endometriosis. J of
Kor
Oriental
Obstetrics
and
Gynecology.

Oriental Obstetrics and Gynecology. 2011;24(2):
52-67.

2010;23(3):213-20.

38. Jang YH. Studies on Pharmacological Action of

23. Shin SM. A clinical report of one primary
infertility patient with polycystic ovary syndrome.

Chokyeong chongok tang. The Journal of Kor
Obstetrics & Gynecology. 1987;1(1):39-46.

Research Papers of Daejeon Univ Institute of

39. Kim SJ, Lee SI, Koo BH. Study on the Influence of

Oriental Medicine. 2008;17(1):173-80.
24. Jung AL. A clinical report of one case of

Extraction Methods of Jo Gyeong Jong Og Tang on
the Overian Changes in Rabbit. K.H. Univ.O.Med.

secondary

infertility

diagnosed with

unknown

J.. 1978;(1)1:69-73.

cause. J of Kor Oriental Obstetrics and Gynecology.
2007;20(4):234-43.

40. Lee SJ, Lim JY, Lee DK, Lee TK. Effect of
Jokyong- Jongok-tang on the fertilization and

25. Jo JH. A clinical report of a case of primary

maturation of immmature oocytes in bovine. J of

infertility due to unilateral uterus. J of Kor Oriental
Obstetrics and Gynecology. 2005;18(3):242-9.

Kor Oriental Obstetrics and Gynecology. 1999;12(2):
134-47.

26. Lee HS. A retrospective study of the effects of

41. Seo YJ, Kim JH, Kim CW, Yoo SK. Effects of

gamisoyosan on the improvement of ovarian
function in infertile women with reduced ovarian

Jokyungjongoktang on the ovulation in rats. J of
Kor Oriental Obstetrics and Gynecology. 1999:12(2):

function in childbearing age. J of Kor Oriental

101-16.

Medicine. 2009;30(5):137-45.
27. Hwang TW. A clinical report of one case of

42. Jang HJ, Kim JH, Hwang DS, Lee JM, Lee CH,
Cho JH, Jang JB, Lee KS. Study on Status

secondary infertility due to ovulation disorder. J of

Changes in Female Infertility who Admitted to

Kor Oriental Obstetrics and Gynecology. 2004;17(3):
209-16.

Oriental Hospital. J of Kor Oriental Obstetrics and
Gynecology. 2010;23(3):184-91.

28. Song YL. Clinical report of 5 obese female

43. Hwang NM, Hwang JH, Kim JE. Evaluation of the

infertility patients. J of Kor Oriental Obstetrics and
Gynecology. 2002;15(3):162-71.

National Supporting Program for Infertility Couples
and Future Policy Directions in Korea. Korea

29. Korean Women's Medicine Compilation Committee.

Institute for Health and Social Affairs Research

Oriental Women's Medicine. Seoul: Jungdahm.
2007; 267-9.
30. Kim MS. Case Reports of 30 Female Infertility. J
of Kor Oriental Obstetrics
2017;30(3):128-35.

and

Gynecology.

31. Kim GS, Kim MD, Kim YB, Kim JH, Kim JH, Lee
WC, Im YG, Jung CG. Practical East-West Medical
Clinical Series. Seoul: Jungdahm. 2001;144.
32. Wang RA. Yifang Jijie. Seoul: Haenglim Publishing
Company. 1980;144.
33. Lee SI, Ahn DG. Clinical application of Oriental
medicine. Seoul: Seongbosa. 1982;124-402.
34. Kwon DR, Bu YM, Seo BI, Oh MS, Lee JH, Choi
HY. Herbal medicine. Seoul: Yeonglimsa. 2012.
35. Song BK, Lee KS. Studies on the Effects of
Jokyungjongok-Tang on Ovarian Function. K.H.

Report. 2010;62-9, 109-12, 136-50.

大韓本草學會誌

大韓本草學會誌 第( )卷 第( )號 論文投稿願
<Author’s Check list>
논문발송일 :

년

월

일

접수일 :

년

월

일

접수번호 :

논문제목 (한글)
저 자 명 (한글)
소속기관 (한글)
소 제 목 (한글)
(running title)
주제어
(key words)

한글
영문
주소 :

연락저자
(corresponding author)

E-mail :
Phone :
Fax :
본문(논문 투고원 및 표지제외)쪽수 :

논문 쪽수

표수 :
그림설명문 쪽수 :
그림 수 :
<일반사항>
1. 논문투고원 1부, 논문(원본) 1부, 논문(저자생략) 1부를 제출 하셨습니까? ☐

저자 확인
(author cheklist)

2. 논문의 내용은 대한본초학회지 투고규정을 준수하셨습니까?

☐

3. 원고 하단에 쪽번호를 표기하였습니까?

☐

4. 연락저자의 주소와 전화번호는 정확히 기입하셨습니까?

☐

<본문>
1. 주제어(key word)와 소제목(running title)을 표시하셨습니까?

☐

2. 문헌은 투고규정에 따라 정리하셨습니까?

☐

3. 참고문헌은 투고규정에 따라 정리하셨습니까?

☐

4. 표와 그림은 투고규정에 따라 작성하셨습니까?

☐

5. 표 및 그림은 선명합니까?

☐

47

48

The Korea Journal of Herbology

Ÿ Enforced for 30 May 2012

The Korea Journal of Herbology submission policy
About this journal
The Official Journal of the Korean Society for Herbology
The Korea Journal of Herbology (Kor J Herbol) is official journal of herbal subcommittee in the Korean Association of
Herbology, launched in 1986.

Scope and Aim
The Korea Journal of Herbology is dedicated to the develop and spread herbology, understandings about people's use
of herbs and their biological and pharmacological effects based on the principles established through Korean Traditional
Medicine (TKM), and contribute the development of various herbal medicines. The Korea Journal of Herbology publishes
original articles concerned with the observation and experimental investigation of the biological activities of herbs used
in the traditional medicine of past and present cultures. The journal will welcome reviews, case reports, clinical images,
commentaries, clinical practices, letters approach to the study herbology.
Editor-in-Chief : Hyo-Jin An (Sangji University)

Editorial Office of the Korea Journal of Herbology
Department of Pharmacology, College of Korean Medicine, Sangji University, 83, Sangjidae-gil, Wonju-si,
Gangwon-do, 26339, Republic of Korea
Tel : +82-33-735-3881, Email : herbology2018@gmail.com

Subscription Info
The Korea Journal of Herbology (Kor J herbology) receives an acknowledgment after registering subscriptions, that the
membership and annual fee is included.

大韓本草學會誌

Ÿ
Ÿ
Ÿ
Ÿ

49

enforced for 30 December 2000
revision for March 2003 1st, June 2004 2nd
revision for 30 January 2012 3th
revision for 30 May 2012 4th

Guide for Authors
Introduction
The Korea Journal of Herbology publishes original articles concerned with the observation and experimental
investigation of the biological activities of herbs used in the traditional medicine of past and present cultures. The
journal will welcome reviews, case reports, clinical images, commentaries, clinical practices, letters approach to the study
herbology.
Please note that figures and tables should be embedded in the text as close as possible to where they are initially
cited. It is also mandatory to upload separate graphic and table files as these will be required if your manuscript is
accepted for publication.
※ This journal was supported by the Korean Federation of Science and Technology Societies (KOFST) Grant funded
by the Korean Government(MEST)

^ Before You Begin
Ethics in publishing
For information on Ethics in publishing and Ethical guidelines for journal publication see http://www.herbology.or.kr/
and http://acoms.atit.co.kr:8090/kaoh/index.jsp?publisher_cd=kaoh&lang=kor

^ General Principles
The journal's submission policy is based on Uniform Requirements for Manuscripts Submitted to Biomedical Journals
made by International Committee of Medical Journal Editors. Non-presented details will follow general principles from
above requirements.

^ Policy and ethics
In the covering letter, the author must also declare that the study was performed according to the international,
national and institutional rules considering animal experiments, clinical studies and biodiversity rights.

^ Qualifications for Submission
Member of the korea association of herbology is general qualification of submitter. The exception is when submitter
is appointed or recognized by Editorial Ofﬁce.
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^ Types of Manuscripts
The journal contains herbology associated original research articles, reviews, clinical & case reports, etc.

^ Considering and Publication Order
The manuscript will be considered to be posted or not after being audited by several juries whom Editorial Ofﬁce
appointed and pass deliberation of Editorial Ofﬁce. Order of adopted manuscript will be set as sequence of final
manuscript reception.

^ Submission Declaration and Verification
Submission of an article implies that the work described has not been published previously (except in the form of an
abstract or as part of a published lecture or academic thesis), that it is not under consideration for publication
elsewhere, that its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in Korean
language, including electronically without the written consent of the copyright-holder.

^ Peer-Review process
The Korea Journal of Herbology peer reviews all the material it receives. We give priority to articles that will help
doctors to make better decisions - whether those doctors are practising clinical medicine, working in public health,
developing and implementing health policy, or working mostly as researchers.
We aim to reach a first decision on all manuscripts within two or three weeks of submission. Rejection is often
much quicker than this, however, and we reject about two thirds of all submissions without external peer review.
About half the original research articles we receive are rejected after review in house, usually by three medical
editors. We aim to do this quickly so that we do not waste authors' time, allowing them to get on and submit the
work elsewhere without unnecessary delay. The usual reasons for rejection at this stage are insufficient originality, or
the absence of a message that is important to a general medical audience - leading us to the decision that, essentially,
we do not think the The Korea Journal of Herbology is the right journal for the work.
The review process can take different forms depending on the preference of the journal. Under Triple-blind review
the reviewer's name is hidden from the author. Under Triple-blind review the identity of the reviewers and the authors
are hidden from each other. This level of anonymity is designed to encourage fairness, with papers being considered on
their individual merits. The corresponding author is notified as soon as possible of the editor’s decision to accept,
reject or request of manuscripts.
For research articles we focus mainly on the research question: even when the overall subject is relevant, topical, and
important we may reject the article because the study didn’t ask a research question that added enough. Of course,
we will also reject work if it has serious flaws. We may screen a research article initially by reading only the structured
abstract, so abstracts should be as complete, accurate, and clear as possible—but not unnecessarily long—and must be
approved by all authors.
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^ Evaluation and Submission Fee
About all manuscripts except solicited manuscript, prescribed evaluation and submission fee(￦200,000) can be charged
and completely paid to reception desk as submit manuscript (However, evaluation fee for case report will be
exempted). Design fee and cost for special printing must be paid by author. If author wants to make separated books,
author must rubricate number of books on cover of manuscript, and cost for making separated books will be paid by
author. Quantity of manuscript should not be exceeded 8 pages with A4 (210×297mm) white paper generally. If
exceed, author should pay separately (One page per ￦20,000). Emergency paper if the author wants twice the
publication fee must be paid.

^ Clinical studies
Investigations with human subjects must state in the Methods section that the research followed guidelines of the
Declaration of Helsinki and Tokyo for humans, and was approved by the institutional human experimentation committee
or equivalent, and that informed consent was obtained. The Editors will reject papers if there is any doubt about the
suitability of the animal or human procedures used. Therefore, in case report, patients' privacy should be protected.
Writing names, hospital numbers, or exact date should be avoided and pay attention to patients' information not to be
exposed.

^ The Role of the Editorial Ofﬁce
Editorial Ofﬁce receives inquiries about sending or editing manuscript. Editorial Ofﬁce can require correction about
format, quantity of manuscript to author. If it is needed in manuscript, Editorial Ofﬁce can modify phrase and format
within the scope of modification doesn't affect original, as committee's will. All manuscripts will not be returned after
summit.
Copyright - Copyright of all manuscripts publicated on this journal belongs to The Korea Association of Herbology.

^ Journal publishing and summit manuscript
This journal is published six times per a year (January, March, May, July, September, November, the 30 day of the
month), and receive the manuscripts throughout the year. The date of receiving is when manuscript is arrived to
Editorial Ofﬁce, and the date of modification is when after corrected manuscript is arrived to Editorial Ofﬁce, and the
date of adoption is when final corrected manuscript assigned to be posted by Editorial Ofﬁce.

Preparation
Manuscripts are divided into manuscript for evaluation and for final publishing.

Article Structure
^ Art work
Electronic artwork
General points
Manuscript for submission uses A4(210×297 ㎜) white paper which has at least 2.5 ㎝ (1 inch) margins horizontally
and vertically, and is printed on one side with 10 point font size, clearly. Entire manuscript is written horizontally with
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double space, and page number starts from title page. Manuscripts for evaluation is 1 copy of electronic file (hwp file)
which doesn't contain author's name and belonging.
A detailed guide on electronic artwork is available on our website:
http://www.herbology.or.kr/html/sub3-01.asp or
http://acoms.atit.co.kr:8090/kaoh/index.jsp?publisher_cd=kaoh&lang=kor
You are urged to visit this site; some excerpts from the detailed information are given here. Formats Regardless of
the application used, when your electronic artwork is finalised, please 'save as'.
Quantity of manuscript should not be exceeded 8 pages with A4 (210×297mm) white paper generally. If exceed,
author should pay separately.
Other correspondences can be e-mailed to PhD Hyo-Jin An, Editor, The Korean Journal of herbology,
Department of Pharmacology, College of Korean Medicine, Sangji University, 83, Sangjidae-gil, Wonju-si,
Gangwon-do, 26339, Republic of Korea
Tel: +82-33-735-3881, Fax: +82-33-730-0679, Email: herbology2018@gmail.com
Authour check list and Copyright transfer can be found during the cubmission process via homepage.

^ Guidelines for Paper preparation (Original article)
Paper (except clinical & case report, review) should be contained title page, abstract (English), key words, texts,
acknowledgements, references, Tables, figure legends and figures. The text is subdivided into introduction, methods,
results, discussion, and summary.

Title Page
^ Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid abbreviations and
formulae where possible. If Korean title goes over 30 letters or English title goes over 15 words author should
scribe running head on the end of title page (within 10 letters in Korean, 5 words in English). The first letter of all
words except preposition and article should start with a capital.

^ Author names and affilications. Please indicate this clearly. Present the authors' affiliation addresses below the
names. Provide the full postal address of each affiliation, including the country name and the e-mail address of each
author (Korean and English).

^ Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing and publication,
also post-publication. Corresponding authors' name, address (telephone and fax numbers, e-mail address).

^ Authors. Authors listed in article should have requirement for author. Each author should have made a substantial
intellectual contribution to a submitted manuscript to accept public responsibility for its content. Requirement for
author includes all of the following: 1) conceptualization and design of the study, and/or acquisition of the data,
and/or analysis and interpretation of the data; 2) drafting and/or critical revision of the manuscript; and 3) ﬁnal
approval of the version to be published. Editor can ask each author's role in research; 4) the first author is the best
contributor in research, and should be listed first among the authors; 5) corresponding author is the author serving
as the primary point of contact for the Editorial Ofﬁce for all matters pertaining to a submitted manuscript.
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Abstract
A concise and factual abstract is required. The title, authors' full name, institutional affiliations, texts and should be
from 230 to 250 words. The author should divide the abstract with objectives, methods, results and conclusions.

^ Objectives : Why was this study done what is the purpose of achieving one to two sentences describe a simple
and clear. The purpose here is written on the subject of the manuscript, and the introduction should be consistent
with what is put forward.

^ Methods：The first paragraph in order to achieve the purposes described in what is described how the relevant
details concerning specific. The data were collected, uh, how this data was analyzed, bias (bias) has scanned
describes how to adjust.

^ Results：The method described in full in paragraph important study results and analysis, and information technology
to logically present concrete data

^ Conclusions：Conclusions reached from the results of this study is described as one to two sentences, which is
described in the first paragraph should be coincided with the purpose of the study.

^ Key words : Authors must in the same step select 6 keywords in an alphabetical order. These keywords will help
the Editors to categorize your article accurately and process it more quickly. Do not capitalize or italicize the key
words except binomial nomenclature. Author must use formal terms form the medical subject headings of Index
Medicus.

Introduction
State the objectives of the work and provide an adequate background, avoiding a detailed literature survey or a
summary of the results. It does not have a heading.

Materials and Methods
Provide sufficient detail to allow the work to be reproduced. Methods already published should be indicated by a
reference: only relevant modifications should be described. Only truly procedures should be specifically described. The
previously described procedures should be cited in references. In material sources, there needs a company name and its
location e.g. city and country in Korea, or city and state in USA. and must suggest voucher specimen number, origin
and deposit. There is no needs numbering.

Results
Results should be clear and concise.

Discussion
This should explore the significance of the results of the work, not repeat them. A combined Results and Discussion
section is often appropriate. Avoid extensive citations and discussion of published literature.
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Conclusions
The main conclusions of the study may be presented in a short Conclusions section, which may stand alone.

Acknowledgements
Collate acknowledgements in a separate section at the end of the article before the references and do not, therefore,
include them on the title page, as a footnote to the title or otherwise.

References
^ Citation in text
Please ensure that every reference cited in the text is also present in the reference list (and vice versa). Any
references cited in the abstract must be given in full. Unpublished results and personal communications are not
recommended in the reference list, but may be mentioned in the text. If these references are included in the reference
list they should follow the standard reference style of the journal and should include a substitution of the publication
date with "Unpublished results". "Personal communication" will not be accepted as a reference. Citation of a reference
as "in press" implies that the item has been accepted for publication.

^ Reference style
Text: All citations in the text should refer to:
1. Journal publication

Examples : EYou CH, Lee KY, Chey RY, Menguy R. Electrogastrographic study of patients with unexplained nausea,
bloating and vomiting. Gastroenterology. 1980；79：311-4.
2. Monograph

Examples : Colson JH, Armour WJ. Sports injuries and their treatment. 2nd rev. ed. London：S. Paul. 1986：155-6.
3. Article in book

Examples : Foster DW. Diabetes mellitus. In：Fauci AS, Braunwald E, Isselbacher KJ, Wilson JD, Martin JB, Kasper
DL, Hauser SL, Longo DL, eds. Harrison's textbook of medicine. 14th ed. New York：McGraw-Hill. 1998：2060-81.
4. Electronically published Article

Examples : Morse SS. Factors in the emergence of infectious diseases. Emerg Infect Dis [serial online] 1995
Jan-Mar[cited 1996 Jun 5]；1(1)：[24 screens]. Available from：URL：http：//www.cdc.gov/ ncidod/EID/eid.htm

Tables
Number tables consecutively in accordance with their appearance in the text. Place footnotes to tables below the
table body and indicate them with superscript lowercase letters. Avoid vertical rules. Be sparing in the use of tables
and ensure that the data presented in tables do not duplicate results described elsewhere in the article.

Figures
All text and symbols on a figure should be large enough to read easily considering they are to be reduced in size to
fit in a single column width (8.5 cm) or two-column width (17.5 cm). Graphs are to be boxed whenever possible. Use
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the symbols in the following order; ○ △, □, ■, ▲, ●.
They are cited in the text as ‘Fig. 1’ or ‘Table 1’. Spectra and chromatograms are normally not allowed unless
the appearance is deemed absolutely necessary. Figure legends are provided on a separate sheet and numbered in the
order in which they are cited, using Arabic numerals. On a separate sheet of paper, write a description in English using
one complete sentence rather than a phrase or paragraph.

Color artwork
For color reproduction in print, author will receive information regarding the costs from the Korean Journal of

Herbology after receipt of your accepted article.

Guidelines for Paper preparation
Authors intending to write review articles should consult and send an outline to the Reviews Editor (see inside front
cover for contact information) before preparing their manuscripts. The organization and subdivision of review articles can
be arranged at the author's discretion. Authors should keep in mind that a good review sets the trend and direction of
future research on the subject matter being reviewed. Tables, figures and references are to be arranged in the same
way as research articles in the journal. Reviews on topics that address cutting-edge problems are particularly welcome.
Neither new information nor personal opinion should be included, and it should be accompanied by an abstract. Its
length should not exceed 15 pages, with a maximum of 60 references and 15 figures.

Guidelines for Paper preparation (Case Report)
This section is restricted to only clinical studies. Manuscript of less than 2000 word should be arranged as follows: ⑴
title page, ⑵ abstract of less than 150 words, ⑶ introduction, ⑷ case(s), ⑸ discussion, ⑹ references (less than 10), ⑺
tables, ⑻ figures and figure legends.

Guidelines for Paper preparation (Letter to the Editor)
Constructive criticism of specific theses published by The Journal of Korean Traditional Medicine is welcome. Letters
dealing with subjects of general interest and/or personal opinion on a specific subject within the field of Korean
Traditional Medicine may also be agreed and accepted. The maximum length of a letter to the editor should be three
pages with a maximum of four references - though none are required.

Guidelines for Paper preparation (Terminology)
All terms used in submitted manuscripts should be in accordance with the nomenclature set by the Committee on
Nomenclature of the Korean traditional medicine and international acupuncture nomenclature proposed by WHO in 1991. The
editors reserve the right to alter non-standard terminology in all manuscripts. If in doubt, write to us for further information.
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Guidelines for Paper preparation (Botanical Aspects)
Utilized plant materials must be described using the Lain binomial for the plant. Method of extraction relating to plant
extracts should also be described in detail. All plant materials must be fully identified as in the following
illustration:Catharanthus roseus (L.) G. Don F. albus Pich. (Apocynaceae) as authenticated by Dr. John Doe, Department
of Botany, University of Connecticut.

After Acceptance
Manuscript assigned to be published after evaluation should be summitted electronically (disket or file), paper size is
A4 and entire manuscript is written horizontally with double space. Page number starts from title page, and word
processor is 'Hanword(Hangul)' of "Hancom" if possible.

Offprints
For an publication pee and extra charge of over pages, paper offprints can be ordered via the offprint order form
which is sent once the article is accepted for publication. Reprints can be ordered in multiples of 100 and a purchase
order form will be included with galley proofs.

All bibliographical indexes and databases
Total or part of the articles in this Journal are abstracted in Google scholar, Research Information Sharing

Service(RISS), National Discovery for Science Leaders(NDSL), Korean studies Information Service System(KISS) etcetera

Availability of the full-text in the web
Availability of the korean journal of herbology full-text in the web, URL address :
http://www.herbology.or.kr/board01/list.asp

大韓本草學會誌

57

The Korean Journal of Herbology of Conduct
Article 1 (Purpose)
This code of conduct is to prevent the The Korean Journal of Herbology members who would like to submit and
publish their works from committing misdemeanors with an aim to providing directions and basic principles for the roles
and responsibilities in abiding by research ethics.

Article 2 (Focus)
This code of conduct is applied to all the members who submit to and publish manuscripts through the The Korean
Journal of Herbology and their materials.

Article 3 (Scope)
All the manuscripts submitted and published by the The Korean Journal of Herbology must conform to this code of
conduct unless there are special stipulations in relevant laws or regulations.

Article 4 (Constitution of the Research Ethics Committee)
1. The Research Ethics Committee is to determine whether submissions conform to the The Korean Journal of
Herbology policy and impose disciplinary measures if necessary.
2. The Research Ethics Committee is constituted of the editor-in-chief as the Committee Chair and the two experts
nominated by the associate editors and the The Korean Journal of Herbology president

Article 5 (Infraction)
Followings are deemed to be against the The Korean Journal of Herbology code of conduct.
1. Forgery：The conduct of fabricating non-existing data or research outcome and recording or reporting them as true
and existing
2. Falsification：The conduct of counterfeiting research materials, tools, and/or research processes or the conduct of
altering or omitting research data and outcome so the research record becomes not consistent with the truth
3. Plagiarism：The conduct of plagiarizing others’ ideas, research progresses, and/or results without proper approval
4. Dual Submissions：The conduct of submitting manuscripts that were already published in or being reviewed by
other journals or the conduct of submitting the same manuscripts under review by the Journal of Intelligent
Information Systems to other publications
5. Division：The conduct of using part of the existing papers as another new submission
6. False Indication of Authors：The conduct of excluding from the author list those who have contributed to research
and outcome without valid reasons or the conduct of including to the author list those who have no contribution
under the banner of respect and gratitude

Article 6 (Penalty)
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Anyone who has violated this code of conduct and the general research ethics cannot submit manuscripts to the The
Korean Journal of Herbology for two years and will be expelled from membership in case of a regular member. Other
matters are decided by the Research Ethics Committee.

Article 7
Other issues will be considered and dealt with according to related laws and regulations and the social norm.

Addendum
1. This code of conduct comes into force on May 21, 2008.
For the policies on the research and publication ethics not stated in this instructions, International standards for
editors and authors (http://publicationethics.org/international-standards-editors-and-authors) can be applied.
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