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Anti-inflammatory Effects of Gagamtunong-san

Sang Jin Kim, Dong Youl Yoor

Department of Obstetrics & Gynecology,

College of Korean Medicine, Daejeon University

The purpose of this research was to investigate the anti-inflammatory effects of Gagamtunong-san(GTNS) which
has been medicated the patient such as mastitis. The results were as follows. The cytotoxicity on mouse lung
fibroblast Cells(mLFC) was not served at all concentration of GTNS. GTNS in RAW264.7 cell inhibited IL-1[, IL-6,
TNF-1, COX-2 and NOS-II mRNA genes expression in a concentration-dependent manner. Specially GTNS inhibited

NOS-Il  production very significantly at
concentration-dependent manner. GTNS inhibited RO
inhibited IL-1, IL-6 and TNF-x

100  ugfme,

GTNS
S production

inhibited NO production significantly in a
in a concentration-dependent manner. GTNS

production significantly in serum of acute anti-inflammation-induced mice. GTNS

increased the survival rate from the 3rd day on LPS-induced lethal endotoxemia. These results suggest that
Gagamtunong-san(GTNS) can be useful in treating a lot of women mammary diseases caused by inflammation such
as acute and chronic mastitis.
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Table 1. Prescription of Gagamtunong-san (GTNS)

sty 4 o 9 Bl
B E Astragali radix 30
EAR Gleditsiae spina 15
E ® Angelicae gigantis radix 12
=" Atractylodis macrocephalae rhizoma 12
Bi%kE Poria 12
FIR Manitis squama 12
£2RTE Lonicerae flos 12
N Scutellariae radix 12
1 % Salviae miltiorrhizae radix 12
EEDS Stemonae  radix 9
N B Cnidii rhizoma 9
Total 147

SREEEE
1) Ak
Aol AgE Ace
chlorosulforrodamin-B  (SRB), diethyl pyrocarbonate(DEPC),
tris-base, tris-HCL, ethanol, trypsin-EDTA, trichloroacetic acid

lipopolysaccaride(LPS),

(TCA), acetic acid, dulbecco’s minimum essential medium
(DMEM), DNase type I, penicillin, streptomycin, amphotericin,
2,7-dichlorodihydro fluorescin diacettate (DCFH-DA), anti-bady
avidin-HRP,
dihydrochloride, sulfonylamide, HsPO,, Dulbecco’s phosphate
buffered saline(D-PBS), RNAzolB, RNA inhibitor, ACK
solution, KCl, isopripanol, magnesium chloride(MgCl,)(Sigma
Co., US.A), fetal bovine serum(FBS)(Hyclone Logan Co.,
US.A), RNase(Pharmingen Torreyana Co., U.S.A), IL-1!, IL-6,
TNF-i ELISA kit(R&D system Co., US.A) & A3,
7IeF Aok 55 Aok ARSI
) 7171
E Ao AMEE 7]7I=  centrifuge, flow cytometer

chloroform, naphthylethylen diamine

(Beckman Co., US.A)), rotary vacuum evaporator, vacuum

pump(Biichi 461 Co., Swiss), deep freezer(Sanyo Co., Japan),

freeze dryer(Eyela Co., Japan), roller mixer(Gowon scientific
technology Co., Korea), €%FZ7](H-&, Co., Korea), CO,
incubator (Forma scientific Co., US.A), autoclave(Sanyo Co.,
Japan), micro- pipet(Gilson Co., France), clean bench, water
bath , heating block, vortex mixer, ice-maker(Vision scientific
Co., Korea), spectrophotometer (Shimazue Co., Japan), plate
shaker(Lab-Line Co., US.A), ELISA reader (Molecular Devices
Co.,, US.A), 7500 Fast Real -Time PCR system (Applied
Biosystems Co., US.A) 5 AM-3I T

GINS 24 #3& T/ 2,000 el 7hste] & &7
2 3A FE3 B IS FY AFHstA ol Y FFF
A (Rotary vacuum evaporaton)Z %3 U, 52 AX7]
(Freeze dryer)E ©]&3lo ¢+x 7x3le] GINS &9 185 g

S o] W (847) RAIIUA AYF FEL I Heke] A5
sttt
2) Mouse lung fibroblast cells (mLFCs) H %

374 Balb/c AAF Y #Hx2 (1 g)& &A Est4 ACK &
dog AIYJLE A AI F, cool D-PBSE 33 A A3}
conical tube (15 m¢)el]l ¥ 3l 1,400 rpmol A 5&7F A& 3
At 422 F tubeo] DMEM {containing collagenase A 5
mg/ml¢ DNase type I 0.15 mg/m¢, antibiotics (penicillin
104 U/ml, streptomycin 10 mg/ml, amphotericin B, 25 ug/ml)}
S Y1 37C CO, WiE7lol A 2 A7 b v ettt o 7]e]
05% trypsin-02% EDTAE #7kste] 30 B3 wi¢F & Akt
FA Y494 (PBS)E oF 23] 1,500 rpmoil A YAl & 3.
°]Z DMEM-10% FBSZ 13Y &k HiYds T 05%
trypsin-0.2% EDTAZ A X & ®3t= AYS 33 W&
HEAH o7 Aolsle FAMNEES DMEM-5% FBS B &Y ol A
Hj eFsk At
3) A=y 24

mLFCsel] GTNS (200 pg/me, 100 pg/mé, 50 pg/ml, 10 pg/
nl, 1 pg/ml)E Astar, vl Tx Fo wjFdE v PBS
2 23] AAEE &, 7} wello] 50% TCA (trichloroacetic acid)E
50 wE 7¥ebaL, 1 AIZE B 4T BX AT o] & Al T/
2 53] A3 thg well plateE F7] FolA AZ3HT o
719 SRB (0.4%/1% acetic acid) §4-& 100 ul/well2 7}3}31
A2 A 3082 GAEAT 1E]3 Al 0.1% acetic acid 8-
o2 o 453 MNP the F7] FolA ARSI 10 mM Tris
BaseZ 100 ul/well2 &3|AIZ T ©] plateE plate shakerol A
3.5 speed& 5 %t shakingd}il ELISA reader® 540 mmol| Al &
FEE S48
4) RAW264.7 Al EFoIA o] AF2 Tgan At

(1) RAW264.7 NI XF ulj %

Murine macrophage cell line RAW264.7 AEFE 10%

FBSE #7}st DMEMO| €1 37T CO, vjg7]olA 2 A7+ &

olo
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o o7] 05% trypsin-0.2% EDTAE #H7pgt &
Ak 294 (PBS)E oF 23] 1500 rpm

°]Z DMEM-10 % FBSZ 1Y &<t #j
5% trypsm-O 2% EDTAZ AXE &

de 2e 3
3lo] Arolgle H% A EZ DMEM-5% FBS Hj %} o A

0

(2) RAW264.7 A EFo] A RNA &2
A4 RAW264.7 AIEFE 24 well plateo]] 1x10° A L2 £

F3FA . A 719 GTINS (100 gg/me, 50 pg/me, 10 ug/ml)E A

287 1417 3 LPS (2 pe/ml)E 74744 wello] @743 & 6
AIZF ¥t 2,000 rpmol A 587 A EE T A4 R
g T A2dS AAsT, o7]d RNAzolB 500 (S ¥ &3}
w7} 2] &3tk o] £ BE{Hd chloroform (CHCh)
50 ptE FA7HE F 1523 A s AT o8 A5l 15 &
b A & 13,000 rpmoll A LA R F F 200409 FF
& 3]43ko] 2-propanol 200409t FF Eete] M) EE
bl Cé%oﬂxi 15 ®7F WA sk o] & thA] 13,000 rpmol Al €
A E2 e F 80% EtOHZ A3t 347t vacuum pump©l A
Ax3te] RNAE FE3%t. FZ3 RNAT  diethyl
pyrocarbonate (DEPC)E A g 20 we] JTHFA =

heating block 75CdllA £843F A7l ¥ first strand ¢cDNA

del AHgstA T

5) Nitric oxide(NO) Y43 &
RAW264.7 A EFZ 96 well plated] 2x10* cells/well2 #

F38tgth o719] GINS (100, 50, 10ug/ml) A st 143 &

LPS (2 pg/m) S Z+2+2] welloll 718hod 484171 Hj ksl gict. Hl

2]

=
= c

% F85 F AA wjFd-S 2,000 rpmol A 5EZF GAEY o
45ds 35T T A7)l Griess Al &4 A (02%

naphthylethylene diamine dihydrochloride in D.W.)¢} &4 B
(2% sulfonylamide in 5% HsPOy)E 1:12 & A 2|t At thA
HF 4S5 H 100 45 96 well plated] E535t3 &3 &4 100
223t 3 ELISA readerE AME3}e] 540 oA FHEE
=45t
6) AXE Ul reactive oxygen species (ROS)9] &4
RAW264.7 A EFWe] ROSE Z743t7] flste] 24 well
plated] 5x10° cells/well2 #3314tk o719 GINS (100 ug/
ml, 50 pg/m)E Asta 1A17F & LPS (2 pg/m)E A2 S o
+, 37°Coll A 48212t wiFatint. ¥ 2 § DCFH-DA 50 i
S Agsta 5&7F widatar 23] FAg ¥ flow cytometer=
AEW ¥ DCF & ROSE F43HAth
7) LPSE 549 9= 47 2d
@) A W L1, IL-6, TNF-n A& =4
Lipopolysaccharide (LPS)E 1 mg/kg< Balb/cAl vh-2
7ol FAEE & 90 Fol ethyl ether® w3t A A
2 A8t Ad F @S skl L, IL-6 % TNF-n

E

—é‘

=
L
A=A

A %S ELISAZ 439tk 7t welll A3 3 100 ul
(1/100 dilution)® &3 ¥ antibady cytokines- biotined
conjugated 100 b5 A2|3tal 2417 A2 A WX F thA]
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AlA skt 2413 FeF Aol WA 5 23] washing &%
G402 MH3 ths antibady Avidin-HRP conjugated 100 0
A staL 2413 Ao M BAF 5 oAl A A 047101]
TMB 7]18& 100 p4 53t FaolA 3087t Mg $ 100

=

=

109 stop A5 A3k ¥ ELISA readerZ 450 nmol| 4] §3 %=
2 23390,
(2) 9% A7 2d9 49 dF4E A

AFYZ GINSE BFFof & F LPS 3 mg/kge H7
o FAFet AT 1417 Mo thA] 3 GINSE ATF
o] 3tod, 5947 AF ] AEES TESA AW AF IS
HEAT
8) TAIA

thekdt Ao gHE A& A= meantstandard error®
7123901, 4 ASE Student's t-test EA1HH S A3

A9
1L AZERe A 9T
mLFCsoll thdk Al 54 #H71e A GTNSE 200, 100, 50, 10,

1 pg/mb F=NA hZF(100%) vla] 22k 90.5 + 2.8, 92.6 +
34, 923 + 4.6, 95.2 + 2.8, 98.6 + 3.6%E MEEAC] gl AL

2 e th(Table 2).

Table 2. Cytotoxicity of GTNS Extract on Mouse Lung Fibroblast

Cells
Dose % of Control Data
Drug (gt mLFC.
Control 0 100 + 54
200 905 + 28
100 26 + 34
GTNS 50 R3 + 46
10 92 + 28
1 986 + 36
2. 9% #¥ cytokinesdl| WX = T
1) I f84 2@ vAe 9%
RAW264.7 A EZFN A IL-1L §34 &9 RQ #2, B4

o] 0125, x| 1.002 Webg e, GINS 100, 50, 10 ug/
nl B Aol Me Zhzb 0458, 0555, 0.748% LFER thET
o B3 T= & FRA HHE A A HFig. 1-1).
2) IL-6 1A E&ol| WX+ Gk

RAW264.7 N ZF0| A IL-6 FAA Hd o] RQ 32, B
o] 0.121, thZo] 1.00¢1t) HI&ted, GINS 100, 50, 10 zg/ml
g o] Z+7; 0.568, 0.789, 0.9592 e}, A] tjx o H
3 TE JEAHOE FHA LHE JASHATHFig. 1-2).
3) TNF-n 32 2&o] nxe 33

RAW264.7 A 50l A} TNF-1 A% &89 RQ 3,
401 0.041, tj=°] 1.002 YEFSSH, GTNS 100, 50, 10 g/

S5 APl E 242 0508, 0.868, 0.948%2 e} T
1 H3 F= oEHoE FHA LES JASIAT(Fig. 1-3).
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Fig. 1. RAW264.7 cells were pretreated with various concentrations
of GTNS extract(100, 50 and 10 xg/™) in the presence or absence
of lipopolysacchride(LPS; 2 xg/mf) for 6 hr. IL-1i mRNA, IL-6 mRNA and
TNF-u mRNA synthesized by real-time PCR was analyzed.

4) COX-2 3zt wdo] W& 4

RAW264.7 A EZFo| A COX-2 FAA & RQ gte 34
o] 0242, B 2Fo] 1.002 Jehd wkA, GTNS 100, 50, 10 zg/
¢ A FAME ZH2k 0501, 0569, 0.879F VERY thETol H]
3 T= oEHoE FHA LHEE JASIHAT(Fig. 2-1).
5) NOS-II fr3zt 2o W& 4%

RAW264.7 A EF0| Al NOS-I 82} @& ¢] RQ 7t A%
0] 0.048, t=o] 1.002 Yeld ¥EH, GTNS 100, 50, 10 pg/
nl F% Aol 27t 0323, 0.626, 0.895% e} BT H]
3 & dEHoz FHz FHAS A HeH, 53] 100 ng/
n FEAAE A EF} Felstg thFig. 2-2).

3. Nitric oxide (NO) A&l wX= I
RAW264.7 AEFA NO AAZHS Aol ODZtel
0.054 + 0.012 nm, thZF0] 1458 £ 0.236 nmE et H,

GTNS 100, 50, 10 pg/ml ¥= HeFo]l 27 0.641 + 0.145,
0.796 + 0.215, 1.145 + 0.235 nm= ep} th 2ol Blate] 100,
50 pg/ml FEA F94 A (p<0.01, p<0.05) NO A4S
A&} 4 th(Fig. 3).
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Fig. 2. RAW264.7 cells were pretreated with various concentrations
of GTNS extract(100, 50 and 10 xg/m) in the presence or absence
of lipopolysacchride(LPS; 2 ug/m) for 6 hr. COX-2 mRNA and NOS-Il mRNA
synthesized by real-time PCR was analyzed.
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Fig. 3. Inhibitory effect of GTNS extract on the nitric oxide release
in RAW264.7 cell line. RAW264.7 cells were pretreated with various concentrations
of GTNS extract(100, 50, 10 xg/m) in the presence or absence of lipopolysacchride (LPS;
2 ug/me) for 48 hr. The culture supernatent was collected 24 hr later and NO (nitric oxide)
concentration in the supematent was assayed. The data are expressed as the mean * sem.
+ Statistically significant value compared with normal data (+ P<0.05, ++ P<0.01,
+++ P<0.001 ) * Statistically significant value compared with control data (+ : P<0.05, **
1 P<001, #+ : P<0.001 )

NO synthesis in RAW264.7
(0.D)

4. M1 E U] reactive oxygen species (ROS) A&l v X= F3F

ROS A ZFe a0l Aol Histd & £o2 F713st
Hom, GTNS F (100 wg/ml C, 50 pg/m¢ D)L thzol H
o] Fx oEF o g ROS HAS oAstHFig. 4).
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Fig. 4. Inhibitory effect of GTNS extract on the ROS production in
RAW264.7 cell line. RAW264.7 cells were treated with various concentrations of
GTNS extract(C: 100 g/me, D: 50 xg/mé) in the presence(control, A) or absence (B) of
LPS(2 wg/mt) for 48 hr. After culture, cells were treated with DCFH-DA reagent (50 mM),
harvested, and assayed for ROS positive cells (M1) by flow cytometry.
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Fig. 5. Female mice were co-treatment with GTNS extract(6.1 mg/20
g) and LPS(1 mg/kg). Total IL-1f, IL-6 and TNF-i1 levels were measured by a
sandwich ELISA using an ELISA kit. The data are expressed as the mean = sem.
Comparisons between groups were analyzed using Student's paired test and differences
between experimental and control groups were considered significant when the degree of
confidence in significance was 95% or higher T test. + Statistically significant value
compared with normal data (+ P<0.05, ++ : P<0.01, ++ : P<Q001) = Statistically
significant value compared with control data (+ : P<0.05, * : P<0.01, = : P<0.001)
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A #5e
5.LPSZ fr=H 4% A3 229 A Ul cystokines ¥ 3}ol 1]
e 9%
1) LA B F vA= 9T

B4 9% e AR 2de g ) I A FS ST
A3k, Q4T 13 + 07 ng/ml, HETL 574 + 52 ng/mlE U
Bl 9, GINS Fojol A& 435 + 4 ng/mE e} g2
of Hlate] foA AA(p<0.05) 72 3FAth(Fig. 5-1).

2) IL-6 A% nAe 9%

B4 % T AFH 2de g L6 S AT
Az, A4t 37 + 14 ng/ml, ETL 3264 + 2741 ng/ml =
Uehd ubE, GINS T ol A& 2473 + 21.3 ng/mlE e}
dzao Hste] o4 A (p<0.05) HAsHHAtHFig. 5-2).

3) TNF-n Aol WA= 4T

24 4% 2 A7 2l FH F TNFa 38%FS 34
3 Ax, 4T 1.1 * 0.6 ng/ml, N2FE 77.8 + 4.7 ng/mlE
Uehd W, GINS £l = 674 22 ng/mlE Ve o
zaol B8k F94 QA (p<0.05) 748k thHFig. 5-3).

6. LPSE =¥ 45 A7 2de A9 44 ax

AF e Bl LPS(3 mg/kg)S FAMste] 547 #2332
3, GINS FoF2 LPS Fof 3dAFE thxrd Hste] Y&
&o] F7tHE A #ET F UATHFig. 6).

1207 ——PS-contrd
1001 —B-LPSKINS
S o
b
@ 07
® 201
Z)-
O 1 1 1 1 1 1 1 J
24 48 72 B

Hours after LPS injection

Fig. 6. Protective Effect of GTNS on LPS-induced lethality. Groups of
7 ICR mice were injected i.v. with 100 g of LPS(3 mg/kg) after oral administration of normal
saline(control) or GTNS(6.1 mg/20 g) for 7 days. Another group of mice received 100 xg of
LPS together with GTNS(6.1 mg/20 g) to serve as a positive control for 100 % protection
from LPS-induced lethality. Survival was monitored over the next 5 days. Similar results were
obtained in five identical independent experiments. The survival curves from all five
experiments were analyzed by the Kaplan-Meier method.
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