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Studies on Anti-inflammatory Effects of Gyejigamcho-tang Extracts

Tae Yeon Kim, Na Young Jo*

College of Korean Medicine, Semyung University

Gyejigamcho-tang (GG) is documented as a treatment for abnormal heart palpitations in Korean medicine. In this
study, we investigated the anti-inflammatory effects of a water extract of GG on lipopolysaccharide (LPS)-induced RAW
264.7 cells. We first measured the levels of nitric oxide (NO) and prostaglandin E, (PGE;), which are key products
involved in inflammatory processes. Additionally, we assessed the levels of enzymes, such as inducible nitric oxide
synthase (iNOS) and cyclooxygenase-2 (COX-2), and cytokines, including interleukin 6 (IL-6), tumor necrosis factor
alpha (TNF-o), and interleukin 1 beta (IL-1B). Our results showed that GG suppressed the production of NO and PGE,
in a dose-dependent manner and reduced both the protein levels and mRNA expression of iNOS and COX-2.
Furthermore, GG decreased the mRNA expression of IL-6, TNF-a, and IL-1B. In conclusion, GG demonstrated the
ability to reduce the production of LPS-induced inflammatory factors, suggesting its potential for clinical research into

the treatment of inflammatory diseases.
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mepd B AR GFUHSE Uit dodt AEdl 244
Mg 715% Aoz ARE: GG AW FYa7 il upe
A THAINIEQl RAW 264.7 N|=7} Bt 4 Z2fo] E(well plate)
o G6E WA AHAT T 93 fUUA AZ0gR
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Table 1. Composition of Gyejigamcho-tang

Korean name (Chinese name) Pharmacognostic name Weight (g)
Gye Ji (Gui Zhi) Cinnamomi Ramulus 60
Gam Cho (Gan Cao) Glycyrrhizae Radix et Rhizoma 30
Total amount 90

Al constituent drugs were purchased at Semyung university Korean medicine
hospital (Jecheon, Republic of Korea). That solg by OmniHurb(Uiseong, Republic
of Korea) were produced in China.
2. Nx ujg

RAW 264.7 Azt Agista &34 aipdoave ot
don], EH|E WY o2 Hix|d HUAA-AEFETto]MT} 2
of @3g AUkste] 37°C, 5% CO, £79] HlY7|o|A vFAZCt.
AZE 2-30] 3 WA A oz FA02 A BUs
Aol WS gug shock

3. MTT assay
4 x 10° 7i/meo] V=2 5| RAW 264.7 A]ZS 500 mA
249 AZ Wl ZelolEo] BE F 24A7 F9 vigshich
54, 0, 50, 100, 200, 400, 800 pg/md ==°] GG 3|4 HiX| S
A&t 49 =9 Hco] HjX|2 w3tsta 1X]7F Z9F &} sj
gt &, iR U =7t §F 1 ng/md7} H =5 LPSE AT ot
st 59 b ugstdth 5 n/m sE
Methylthiazol-2-yl-2,5-diphenyl tetrazolium bromide (MTT)
Aok 100 R ZF <dof Y1 BalMo] mojito] AL EE 44]
7 ot wjgslick. 1 % 7 o] wiRlE AskL, 500 WA
Dimethyl sulfoxide (DMSO)S Y2 H xopilto] & = & 408

o

°-n-

ojo

ot wukstict. 1
969 Al vje =7
dolE Adoly EBES 5

7 % zopgto] 2 DMSOS 50 WA Aze
olE°] §A o} 570 m X719 upo]3izZ
3

4. NO assay
4 % 10° 71/m0] W= 5]4E RAW 264.7 =S 2 M4 6

4 NZ vj¢F Zo]lE 3mo]] BEXSH T 24A7F SOt wjstict.

2, 0, 100, 200, 400, 800 pg/md =w=°] GG 3|4 HIX|Z
gotn 1A 9t AAF vt &, vijA] | 5271 2F 1 ug/msz
7t Bl =5 LPSE A3t ohg 16A17F &< &7 wigsiyct. 1
3 N2 969 A vjg ZolEo Nm} gl iR AFSolg
ag 100 WA ©A Y2 FH, NO 4 7]|E(Intron
Biotechnology, Korea)?] AWACZ A, B A]eFS Zt7zF 50 moAl
23 540 m E719] uvpo]IZEI0|E 2t FF=T FXot
gct. 5 Zo]Eo] 2 Nitrite standard?] 554 3% &
AE Hger BFEEITAE At FFA LR nitrite (NO2-)
g AHESHolr

5. PGE, assay

4 x 10° 71/mo] We & 3ME RAW 264.7 NIZE 2 mX 6
4 NZ Y Z2olE 3To] BRF T 24X SOt wjYstict.

3¢, 0, 100, 200, 400, 800 yg/md s=°] GG 3|4 HlX|Z m

ghata 1X7F 5ot AJA} wjdst 3, wjA] U =7t A% 1 pg/me
b =% LPSE A g ot £ 37} wjekstact. 1 3
Azt Qe WK S sAstel PGE, ZAL 7]E(R&D
systems, USA)e] Az X2]3t & 450 mm X£719] wmloj]3z
SHolE edoly §Y=E SFsiUct SAol 59T PGE,
standard9] F%E £R|E HEHOR BFEFTMEG /sty 3
3502 PGE9 SE& AEstYr

6. Western blot

4 x 10° 7i/mo] YE2 3ME RAW 264.7 25 10 mX
100 m T4 12702 FRH)) BRI F 244 S Wty
o} 24, 400, 800 pg/me] =9 GG 3|4 HjX|Z wEsty 1
A Sk At whekst &, WA Y SE7t HE 1 g/t HES
LPSE A2jat ohe 5% §9t 27} vigslich 1 & Az 2
Aste] e FEAYW F A7 20w wwEe
Mini-PROTEAN TGX™ precast gel (Bio-Rad Laboratories,
Uspa)z  EIgt 3 YEZAE2oA WY Ql(Bio-Rad
Laboratories, USA)2.& o]4 sttt 7 & 10% Z2A]5° UE
2AE20A WEQIE ©7F 15X 5 blocking § H,
Tris-buffered saline with Tween 20 (TBS-T)off z+Zt 1 : 1500,
1 : 1500, 1 : 500022 3]A3t iNOS, COX-2, B-actin®] 1x} g
AE 16A1ZF FoF BAXZ §, TBS-To] 1 : 500022 3]AH
HRP-conjugated 2AF FAIE 1AF & HAAZG. ol%
EZ-Western ZAl 7]1E (Dogen, Korea)?] AHA & X2t &,
Fusion FX(vilber, France)9] gAEO[OX|EA|AECZ HX5}

k.
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7. Real-time PCR

4 x 10° 7|/mQ] Weg 3|ME RAW 264.7 HZE 10 mdA
100 mn T4 1270(FF 37A4)0] 53t & ot St vigsteict.
ThSY, 400, 800 ng/meo] SE0| GG 5]4 ujx|2 @aksta 1A|7H
S AR WjEE £, WA U] 550 A% 1 pg/mst HES LPS
£ Aed o, ke 6N SO WSt 43 B AlE
71Q19] mRNA WS v|wsl7] ¢Jsto] RNeasy protect mini
kit (Quagen, Germany)Z A}23}0] total RNAZ F53F g,
AccuPower RT Primix (Bioneer, Korea)S A}£35}l0] cDNAS &
ottt FA4E cDNAE 1/102 3|43t & QGreenBlue 2X
qPCR Master Mix (CellSafe, Korea)?} €% W3 A}o]EFIQI9]
primer (Table 2)2 Al235}0] real-time PCRE A|d8st3ict. 4
Ad mRNA  TIEF (USA)9]
QuantStudioTM Design & Analysis Software2 0]83}0] AlA]

oz BAso,

Applied  Biosystems

Table 2. The Primer for Real-time PCR Analysis
Oligonuclotide sequences(5' to 3'

Gene name Strand direction)

) Sense GGAGAGAGATCCGATTTAGAG

INOS Antisense TCAGACTTCCCTGTCTCAGTA

Sense GGACTCACTCAGTTTGTTGAG

cox-2 Antisense TATTTCATCTCTCTGCTCTGG

TNF-o Sense CCTCCCTCTCATCAGTTCTAT

Antisense CCACTAGTTGGTTGTCTTTGA

Sense CCTGTCCTGTGTAATGAAAGA

IL-1B Antisense CCACTTTGCTCTTGACTTCTA

Sense GTTCCTCTCTGCAAGAGACTT

-6 Antisense CCGACTTGTGAAGTGGTATAG

Sense CATTGACCTCAACTACATGGT

GAPDH Antisense ATTTGATGTTAGTGGGGTCTC

8. BARA

Zt Ak

Zr2 means * standard deviation©2 RJA|5}YH O
0, Student's t-test2 ZI¥st $ p < 0.0591 HE AR §oA
2 7K+ Zlo2 Tasiol.

2

1 R RS A5

MTT assay® AAIsto] GG ChAHIE 54 Als) 0¥ 2
At GG PATY FHE WFL 100% NE =2 43
St GG ATEY §FE FFS stk 0, 50, 100,
200, 400, 800 yg/me] FEY GG AT AE AEZL
100.0 = 11.7%, 105.0 = 19.7%, 101.1 + 15.9%, 100.8 +*
15.6%, 105.9 + 14.4%, 107.5 + 17.4%=2, GG X+ 25 TX
A2 vlzstel $A5 §o14L Holxl gt

2. BERRHESGC NO B/ ¥ iNOS I W}
B8] #(GG & LPS untreated)?] NO AJAZFS 8.23 + 0.47

mo]gion, xZ(LPS alone)?] ZALo]x= 38.77 + 1.20 mo]Y
t}. GG7} 100, 200, 400, 800 pg/mo] =2 xajg AIAGG
& LPS treated)?] NO Ay z+zb 29.85 + 0.99, 24.58 +
0.82, 20.87 + 1.08, 12.98 + 1.08 mZ Jx+1} v]wslo] B &
w974 A= 227t A= JAHFig. 2a).

GG2| NO A3 Aafl &7t iNOSet BAE RIS &0lst7]
sto] iNOSQ] Tl U mRNA WJg WIS dixEde
iNOS Tl AFZ 7180 s AT AU AdFs
& Za, RA2#9 o= iNOS iAol 6.0 + 0.00%= &
AE9lon, GG7F 400, 800 pg/mi9] stz AP HILY
INOS oA AJdgd2 100 + 20.8%2°] thixtd} vlwsto] 2z}
10.1 £ 4.9%, 9.2 + 3.3%2 2T QoA 9t Zr4arzh &l
CHFig. 2b). iNOS mRNAQ] Aofx] U@L tfx7o L&} B+
< 12 AJs 5, £A42F GGZt 400, 800 pg/mlo] =2 A
29 A9 HEgZ FAg Aat, 247 0.001 + 0.0, 0.342
0.13, 0.231 + 0.082 RE AT =& ojExMo=z Qo4
e g7t FRIEHFig. 2c).
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Fig. 1. Effects of GG on the viability of RAW 264.7 cells. Cells were
treated with GG extracts at concentrations of 50, 100, 200, 400, and 800
pg/m¢ for 24 hours. The number of viable cells was determined using the
MTT assay. Results are expressed as means + standard deviation of
quadruplicate experiments. No significant differences were observed
between the non-treated group and the GG extract-treated groups.
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Fig. 2. Impact of GG on LPS-induced NO production and iNOS
protein and mRNA expression in RAW 264.7 cells. (a) Cells were
simultaneously exposed to GG extracts (100, 200, 400, and 800 ug/me) and
LPS (1 pg/m@) for 24 hours. NO concentrations in culture supernatants
were determined by the Griess reaction. (b) Cells were co-treated with GG
extracts (400 and 800 pg/me) and LPS (1 wg/me) for 24 hours. Total iNOS
proteins were extracted and analyzed via Western blot. (c) Cells were
treated concurrently with GG extracts (400 and 800 pg/mg) and LPS (1 pg/
mg) for 6 hours. The mRNA level of iNOS was assessed using real-time
PCR. GAPDH served as an internal control for real-time PCR. Results are
expressed as means + standard deviation of triplicate experiments (** p <
0.01, *** p < 0.001 vs. the LPS-alone treated group).

3. HHELS PGE, A4 2 COX-2 ¥y Wt

Bx2]+(GG & LPS untreated)?] PGE, A2 2224
147.5 pg/miojg o, Jx(LPS alone)?] 7Lo]:= 1705.2
277.2 pg/mlo|ct. GG7} 100, 200, 400, 800 pg/mio] =2
2]"d MHRA(GG & LPS treated)?] PGE2 AjAd=FL 7zt7zt 1514.1
+ 395.4, 555.6 + 253.4, 271.6 + 146.0, 185.0 + 109 pg/md=
fxa7 ¥lwsto] GGZF 200, 400, 800 ng/mo] =2 X
AdToA 5978 de BA7T FIEtHFig. 3a).

H

H

_>4‘.‘4

=R =RLN

GG PGE, A4 Asl &atrt COX-29t A =RE st
7] 9Jsto] COX-29] THAAl 9 mRNA w2 Zabstgict iz
9] COX-2 T APFZ 7|Eoz AALY "*EH” BEgE
st Aal, 9xjalio] Aol COX-2 H¥ldo] 1.1 + 0.0%

2 WEEon, GG7l 400, 800 ng/mo] HEZ ;qe]sq AEER
COX-2 T AJdaFe 100 + 6.2%°] izt u] @t 7t
78.0 £ 10.7, 64.1 + 12.7%2 & Qo4 Q& Ztast g
tHFig. 3b). COX-2 mRNAY] AT® w@e tixo] WAzt
#& 12 AR §, XL GG} 400, 800 pg/mo] H=2
A2ld AP TAPS FU A, 247 0.001 + 0.0, 0.921

+ 0.085, 0.749 + 0.092 RE AIZOAN =& oEXQ ZAs}
golgglon, 53] 800 pg/mo] AP L thEF v]wsto]

o ¥ N

994 9t a7t A AT Fig. 3c).
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Fig. 3. Impact of GG on LPS-induced PGE, production and COX-2
protein and mRNA expression in RAW 264.7 cells. (a) Cells were
simultaneously exposed to GG extracts (100, 200, 400, and 800 ug/mg) and
LPS (1 pg/m@) for 24 hours. PGE, concentrations in culture supernatants
were quantified using ELISA. (b) Cells were co-incubated with GG extracts
(400 and 800 pg/me) and LPS (1 pg/me) for 24 hours. Total COX-2 proteins
were extracted and analyzed via Western blot. (c) Cells were treated
concurrently with GG extracts (400 and 800 pg/m@) and LPS (1 pg/me) for 6
hours. The mRNA expression of COX-2 was assessed using real-time PCR.
GAPDH served as an internal control for real-time PCR. Results are
expressed as means + standard deviation from triplicate experiments (* p
< 0.05, *** p < 0.001 vs. the LPS alone treated group).

4. BEATHERO TNF-o, IL-16, IL-6 mRNA 23 A 3]
GG7} tHAIMZ A Q] pro-inflammatory Ato]EF}Ql Lo
BAEERE &AsH7] Ast real-time PCR 242 APt
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TNF-o, IL-1B, IL-6 mRNAS] AHJA wrale ojx7o] walzt
#+2 18 445 3, FXAL3 GG7t 400, 800 pg/mo] F%
A" A7 A S5

TNF-o. mRNA9] AMJA wtale @x|alzo] AL 0.012 +
0.002, AP 72 400 pg/md E+= 800 pg/meo] s=oflA 24zt
0.936 + 0.209, 0.760 + 0.1152 & o]&FQl 7tA7} SQIEY
, 59| 800 pg/mo] AEolM+= txZa vlwstd 3o A
+ a7t A= tHFig. 4a). IL-18 mRNAQ] AJOjx #Jd2 &
A9 79 0.002 + 0.000, A¥F L 400 pg/md E:
800 pg/mle] swoA ZHzZ 0.624 + 0.173, 0.484 + 0.0642 Tf
23} vl@ste] sk QJEA W Joid dv UAIM FAHUSG
(Fig. 4b). IL-6 mRNAS] AJTjA wrde ZxjajFo] AL 0.253 +
0.0049, AFFO] AL 400 pg/md £ 800 pg/mlQ] swolx 7t
7} 0.586 + 0.298, 0.207 + 0.0412 Tjx23} v]@sl] & 9

=xolo] 9904 & 747t sl gickFig. 4o)
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Fig. 4. Impact of GG on LPS-induced TNF-a, IL-1B, and IL-6 mRNA
expression in RAW 264.7 cells. Cells were simultaneously treated with
GG extracts (400 and 800 pg/mL) and LPS (1 ug/mL) for 6 hours. The

mRNA levels of TNF-a (a), IL-1B (b), and IL-6 (c) were assessed using
real-time PCR. GAPDH served as an internal reference for real-time PCR
normalization. Results are expressed as means + standard deviation from
triplicate experiments (** p < 0.01, *** p < 0.001 vs. the LPS alone treated
group).
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3, =9 JAYF/E AolEIRI0] 357E FAstelq A5 K9
2 oFAI7L, (iNOS),
cyclooxygenases-2 (COX-2)§ I9sh= FARY] LA A=
og2x T30l Wost:= nitric oxide (NO), PGE, 59 A%

A2 AE A sto] FEYRol dojups Hojoh

inducible nitric systhase

ojlgt 2 AZuINEAol Th=sHA AT, Uil Hort
ol x¥Elo] ZH5 A5 g0l EE I3t §3] 9y
HEoHE= NOS, COXe Ze &4 % A5 Thldol Ars A
zt29 Ao, NO9 prostaglandins (PGs)S THZF AJAtsiA =
1, ol ohid FekE, digd U otye} midy, dAstolg]
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42 A5k, iNOS, COX-2 &40 WS AAT 3 YL o
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ol 5 COX-2t We2lo} S4. LPS, AfolE7tel 59| AFAIY
A @57l Q3] £X o] prostaglandin E, (PGE;)E
g A FP. 2 A4 PGE, Aol thdt GGo| AHg
= WS Ay, dizdat vlwsto] 200, 400, 800 pg/mle] sk
2 GGE ANsh MAPFoNA PGE; A4 A3zt anprt §94 UA
SRIE|Qon, 400, 800 pg/mo] =2 GGE Azlgt A@LA
COX-29) Bl A4 Mot L mRNA WA oA AdE oy
QA EI= .

NO, PGE;2} H&°o @5%SolN £8 A=z3 iZigd &
Sl AL EFTQIE FAIZHY] Nz HAuh3o] #ojst: E2]3E

q

c2 34 2 WY 943 B

24 dZ oA+ tumor necrosis factor (TNF)-o, interleukin
(IL)-1a, IL-1B, IL-6 So], 94 FZ A= IL-129} interferon-
v7t tHERQl Afo] EFQIO|PS%, 2 oM thAHZo]A ]
TNF-a, IL-1B8, IL-6 mRNA 2t A& Waksto], 454 Ao
thgt GGo| a5-2 Felstaat st

AY A}, TNF-o, IL-18, IL-6 mRNAS] A& wde GG
7} 400, 800 pe/me] =2 AT MZNN % JEmoz
ZAEQon, TNF-ax= 800 pg/ml, IL-1B<} IL-6+= 400, 800 ug
/el 522 A YFFIM 294 Yt Z4st depdtt. of
+ GG7F @EWSolA Nz tiZiE=9 Aol Hojsh= A&
U Azg2E xHste] g5 94 &2 Mt A& HoF:

A7 AA}EL E5] GG: iNOS, COX-2, TNF-a, IL-1B,
IL-69] 48 ZtAA|7]ZL NOSt PGE; R34S AAste T8%5

oct dAe FET AAHE LS 71 8
Hzrgol A9 gAY H3 glo] Tzt
oA Egt ofa} stojstox] g X 2E Yol o A ¢ o
Y5t E8Elo] gt 53] GGE T APolA WLEE et
HE 271K A2 289 APUhH)A wE, 9 +3-2A-H
o] gojste] At Y A] wW-E A7t Ujo] Foo] JHsstnz dEE
4 Agto] dx wEA AT £ 9L, 1071K] ol A7t &
o7l tiy(k75)= vlws H]8AQ ZHoA ZFgo] glot. mat
A GGO FEZ adte FAFQ olFat AFsto] antRo|HAR
A 71sd N2 i35 g2 9 odst 7154 A9 i 7t

fo

i)
N
sk
oo
tlo
ot Jk
re
%
4>
¥Q

542 AAStE A0z ARE guh G6Y f& ¥ B 2
GG FA3 Lt WANASE L 93 WeAW So B
QAR WAS FPSIE MAL ARl NF-xBY| Al Fzo] ¥
ofstERld] Cigt A7 95 U o W FaF AL o

o7 UZH Mitogen-activated protein kinases (MAPK) Al
AL F29 x4 g ZAJAX| o gt A7t FIMH oz K88
oo} & Zo2 oA, YA EI WAH Tt WS
W] A7 E3 oj2oHof & Aoz Amet

4 £

GGo ¥z FWE2 FQAstuAL LPSE A3 RAW 264.7
AlofAe] & 2o Az g g2 2ES
AUt

GG NO% PGE,0] A34-& :

GG COX-29t INOSQ] THilAl ABAba} mRNA W@ A 3HA]
k.

GGE TNF-a, IL-1B, IL-62] mRNA ¥Jdg A3tX|ZIch.

o2t ARE GGt FIF AWt AS Aoz Atsdoh

of
ba
fo
>
o
o

Ao 2

2o 202239E AYoiste ZseAel Ao o



T.Y.Kim et al

53

References

. Furman D, Campisi ], Verdin E, Carrera-Bastos P, Targ

S, Franceschi C, et al. Chronic inflammation in the
etiology of disease across the life span. Nat Med.

2019;25:1822-32.

Rocha DHA, Pinto DCGA, Silva AMS. Macroalgae
Specialized Metabolites: Evidence for Their
Anti-Inflammatory = Health Benefits. Mar  Drugs.
2022:20(12):789.

Rabecca R, Doss A, Praveen RP, Satheesh S.
Phytochemical and anti-inflammatory properties of

green macroalga Codium tomentosum. Biocatal Agric
Biotechnol. 2022;45:102492.

Inotai A, Hanké B, Mészaros A. Trends in the
non-steroidal anti-inflammatory drug market in six
Central-Eastern European countries based on retail
information. Saf.

2010;19:183-90.

Pharmacoepidemiol Drug

. Textbook Compilation Committee of Pathology in Korean

Medicine. Pathology in Korean Medicine.

Yongin:Hanuimunhwasa;2019. p. 164.

Park MS, Kim YM. Study on Diseases Scope of
Prescriptions Related with the  Palpitation in
FShanghanluny. ] Physiol & Pathol Korean Med.

2015;29(1):1-10.

. Textbook Compilation Committee of Herbal Pharmacology.

Herbal Pharmacology. 3rd ed. Seoul:Sinil books;2010. p.
155, 577.

8. Seoul:Jipmoon-dang;2001. p. 66-7.

10.

11.

12.

Koo HS. Theoretical Review on Biopharmacological

Efficacy of Glycyrrhizae  Radix[master's thesis].
Busan:Dong Eui University;2005.

Zhao Y, Zhao X, Zhu Q, Zhu B, Zhang Z, Chen J.
Therapeutic mechanism of Guizhi Gancao Decoction for
heart failure: a network pharmacology-based analysis.

Journal of Southern Medical University.

2023;43(5):772-82.
Park JH. Studies on the Biopharmacological Efficacy of

Water Extracts from Radix Glycyrrhizae, Radix
Glycyrrhizae  preparata and various kinds of
Gyejigamchotang[dissertation]. Busan:Dong Eui
University;2005.

Lee BJ, Kim Y], Cho DH, Sohn NW, Kang H.

Immunomodulatory effect of water extract of cinnamon
on anti-CD3-induced cytokine responses and p38, JNK,
ERK1/2 and STAT4 activation.
Immunotoxicol. 2011;33(4):714-22.

Immunopharmacol

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

. Hong JW, Yang GE, Kim YB, Eom SH, Lew JH, Kang H.
Anti-inflammatory activities of cinnamon water extract
in vitro LPS-induced models. BMC
Complement Altern Med. 2012;12:237.

Ahn KS, Jung CG, Moon J]J. Study on the Effects of

Astragali Radix, Cinnamomi Ramulus and Carthami Flos

in vivo and

on Thrombosis and Elevated Blood Viscosity. Korean ]

Orient Physiol Pathol. 1989;4:74-92.

Kim ]B, Shin HM. Vasodilation of Ethanol Extract of
Ca2+

Pathol.

Cinnamomi Ramulus via Voltage Dependent
Channel Blockage.
2010:24(4):592-7.

Lee JW. Anti arthritic and anti-inflammatory effects of

Korean ] Orient Physiol

the mixture of Cinnamon Cortex, Persica Semen and
Mirabilite[dissertation]. Seoul:Kyung Hee University;2013.
Park SD, Park WH, Kim ]G. Effect of Geijibokryunghwan
and each constituent herb on inhibition of platelet
aggregation. ] Med Res Inst.
2000;8(2):128-9.

Hwang TY, Sohn KH, Lim JH, Moon KD. Antibrowning

effect of

Dongguk Orient

licorice (Glycyrrhiza glabra) extracts on
chopped garlic. Korean ] Food Preserv. 2010;17:160-4.

Lee KH, Rhee KH. Anti-inflammatory effects of
Glycyrrhiza glabra Linne extract in a dextran sulfate
sodium-induced colitis mouse model.

Nutr. 2010;23:435-9.

Korean ] Food

Lee JS, Kim JA, Cho SH, Son AR, Jang TS, So MS, et
al. Tyrosinase inhibitors isolated from the roots of
Glycyrrhiza glabra L. Korean ] Pharmacogn.
2003;34:33-9.

Kim H]J, Jang HN, Bae JY, Ha JH, Park SN. Antimicrobial

activity, quantification and bactericidal activities of

licorice active Microbiol Biotechnol Lett.
2014;42:386-92.
Han SB, Gu HA, Kim SJ], Kim HJ, Kwon SS, Kim HS, et

al. Comparative study on antioxidative activity of

ingredients.

Glycyrrhiza uralensis and Glycyrrhiza glabra extracts by
country of origin. ] Soc Cosmet Sci Korea. 2013;39:1-8.

Kim KS, Ryu M]. the
Glycyrrhiza uralensis Extracts as a Cosmetic Product.
Asian ] Beauty Cosmetol. 2017;15(1):11-22.

Storck M, Schilling M, Burkhardt K, Prestel R,
Abendroth D,
proinflammatory cytokines and adhesion molecules in
Int.

Physiological Activity of

Hammer C. Production of

ex-vivo xenogeneic kidney perfusion.
1994;7(1):647-9.

Park HJ, Lee JS, Lee JD, Kim NJ, Pyo JH, Kang JM, et al.
The Anti-inflammatory Effect of Cinnamomi Ramulus. ]

Transpl



54

T.Y.Kim et al

26.

27.

28.

29.

30.

3L

Korean Med. 2005;26(2):140-51.

Kindt TJ, Goldsby RA, Osborne BA. Innate immunity :
Tenney S. Kuby Immunology. 6th ed.
York:Freeman press;2007. p. 52-73.

Kim BH, Lee YT, Kang KH. Codonopsis Lanceolata

New

Inhibits Inflammation through Regulation of MAPK in
LPS-stimulated RAW264.7 cells. ] Physiol Pathol Korean
Med. 2010;24(1):80-4.

Dawson TM, Dawson VL, Snyder SH. A novel neuronal
messenger molecule in brain:The free radical, nitric
oxide. Ann Neurol. 1992;32:297-311.

Wang M], Lin WW, Chen HL, Chang YH, Ou HC, Kuo
]S, et al

against

Silymarin protects dopaminergic neurons
neurotoxicity by
Eur ]

lipopolysaccharide-induced

inhibiting microglia activation. Neurosci.
2002;16(11):2103-12.

Hanisch UK. Microglia as a source and target of
cytokines. Glia. 2002;40(2):140-55.

Chen W, Tang Q, Gonzales MS, Bowden GT. Role of p38

32.

33.

34.

35.

MAP kinases and ERK
induced cyclooxygenase-2 gene expression in human
keratinocytes. Oncogene. 2001;20(29):3921-6.

Marina L, Kamal RM, Andrew F, Gary B, Jeremy S,

in mediating ultraviolet-B

Andrew RC. Regulation of Cyclooxygenase 2 mRNA
Stability by the Mitogen-Activated Protein Kinase p38
Signaling Cascade. Mol Cell Biol. 2000;20(12):4265-74.

Mitchell JA, Larkin S, Williams TJ.
Cyclooxygenase-2:regulation and relevance in
inflammation. Biochemical Pharmacology.

1995:50(10):1535-42.

Crofford LJ, Lipsky PE, Brooks P, Abramson SB, Simon
LS, Van de Putte LB. Basic biology and clinical
application of specific cyclooxygenase-2 inhibitors.
Arthritis Rheum. 2000:43(1):4-13.

Raabe T, Bukrinsky M, Currie RA. Relative contribution
of transcription and translation to the induction of
tumor necrosis factor-alpha by lipopolysaccharide. ]

Biol Chem. 1998;273(2):974-80.



	桂枝甘草湯 추출물의 抗炎症 효과에 대한 연구
	서론
	재료 및 방법
	결과
	고찰
	결론
	References


