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2 2k B AFAE &4, I Fgo] Hold AEZ delR dFe F4+dQ] Lactobacillus rhamnosuss
ol g3l HEE B FFo FE2E Ut FETHE IHF A TS SHIAY. FE FHoEE Yt
G432 (WE), g8t 70% N2 3% (ER), L. rhamnosus HE G4 & FWE) L. rhamnosus &8 70%
o gL —?—%(FEE)E o] ReYstint 4zte] & FAE & A% 4E 70% e FE0] 25.9%=2
Ao & doH, ¥E g4 F&, g 70% g “ir%, duk I —?—% £OZ L FEE 4

F= TAE AEFRE SAHAAM LA G5 odEE FEEY 571 1.0 mg/mLeW 9.8%% 7 W xap
545 Uedom, gk oehs FE] A5 22.6%% 7P & AE 54& 74T Hyaluronidase A3 &
= g 3 g FE2E2] 557 1.0 mg/mLolA HU 46.8%2] hyaluronidase A3l &4& R3O,
NO A% 2 PGE, AHF 4% 1.0 mg/mL 59 &8 37 &2 FEE0] 42 36%2 Hd NO A

ke PGE, kg Uerdnh metd 339 993 B9 G048 9% H1 F5 350
70% NS 5 Fo0] Y ERom, oo wet FIF BA ATy Bo)
AT 5 Utk

7 744 2 810 pg/mlLe
Z2edgE 53 37
Bo o go] ££HS ¢

LLoZ:-iN

Abstract: This study was performed to investigate the anti-inflammatory activities of fermented Scutellaria baicalensis
extracts using Lactobacillus rhamnosus. The extracts were WE (water extract at 100 ‘C for 24 h), EE (70% ethanol
extract at 60 C for 24 h), FWE (fermented and water extract at 60 C for 24 h), FEE (fermented and 70% ethanol
extract at 60 C for 24 h). The cytotoxicity of the extracts was in the range of 11.2 ~ 15.6 % at 1.0 mg/mL
concentratioin. The FEE showed the lowest activity at 1.0 mg/mL concentratioin. Compared to the WE, hyaluronidase
inhibitory activity contents in the FEE increased to 9.2% at 1.0 mg/mL concentratioin. Nitric oxide production of WE,
EE, FWE and FEE at 1.0 mg/mL concentration was mesured as 7.6, 7.9, 6.9, 6.4 1M, respectively. PGE, secretion
of the human fibroblast of the FEE were lower than 810 pg/mL. Our results suggested that the extracts from fermenta-
tion process after 70% ethanol extraction had relatively high anti-inflammatory activities and that the Scutellaria baica-
lensis could be more extracted in FEE than others.

Keywords: Scutellaria baicalensis GEORGE, Lactobacillus rhamnosus, anti-inflammatory activities, fermentation, extraction process

T & A A (e-mail: hyeonl@seowon.ac.kr)

303



A4 - 9

304

=4 - 384 A=3 AlT 59

Z219] ASAA §HE-9] shtolH,
TEIIAY A= 71- o1
4 7174 M ZE SR
Z43e % F8% 9L i} 9
T A=l sl St AMEZE AR
ZE, Abo] EFIRI, ZZ AEFEYY E, (prostaglandin Ea;
PGE,)¢} lipid mediator 2 nitric oxideE T} #-H]5H|
H=d2], ©] F PGE= o] 3 E B &
HdE Folal GSFAE HIAMEEC] BolA &
W olY2} interleukin-63 22 AFA Al EFIRI
BHE SAAZY. =g v E] AYstES o
21 A Az g Eol el 54 vES 4o
7]= ROI, hypochlorite, NO, myeloperoxidase, neutral
protease “12] L lysosomal hydroxylase 5= V| &S
sl =AY A Het, oleld EAEe
MA Y] 22 e AHHoR &4 FA Hrh

ol gt 7|&el FEF BV Atk dHA U=
AAE F, 8 (Scutellaria baicalensis GEORGE)2 &F
=, T, o= B Aol FHolA AuiEI =

Eol| &3t thdAl 2B o2 o ZHE A9, 3
A, A, A, 20, Ao AR #
gk olUe} BHE, 4 T X5few 2

|
&

e

(=

E

=]

A
L —
O

2 o [z

= O{}I!

0 e

j

Qom FAF 2go] Holu} A7 e 3 FeA
ZHgol 9lojA 71Ee] okEw} e AEr1de 2
o)
AR

ool A AT3-5]. FE 242 vEdlE
8BS 2= baicalin, baicalein, wogonin 52| fla-
vonoid o™, o5 A& 4t WiAUS W /44
& e JAshE kst 283 o Yoyt &4k
29 AAPL 2AEo 2 A=o] AL WA e
gld= 28 So] By

o,

Rl

7o 10 [¢)

(<3

e ;%
1o

)
y
2 = o

R
}

o
ich
2o
>
iy

z o
tlo
o

o

of ot

(M
o
Lo

g2 2 ol

oo b X
o of
e
o

= o iy

ol 3o H

o
4
&
ﬂ'ﬁ
érlr i
>

oX,
rlot

o
flo
2
rg
M g

gt
o,

r_\;

1o oy
K
i

A e

N Hm
4 &

X0 (R
=

4

&

I
>
ox

£ o)

k)
2

o

wd, off %
ek

> ok

olN

N

N

i

o

30

&

S

L
=

(
2
R
o
i
o

2

oo O o
s
t:o[r
i

n
32
o
£
o
=

0
T
flo

i o S
o i
o

o o fo K

fo 2 o f

u[y
)
1)
>

frome X o4 30 1@ x>

o > ™ o |m

il
"
N
i o "
ok
alz
ol 1 o

ol
2
, >

I

w2 A] 4
W7} Eo 2

rhamnosuss 5

N o

]

=
NOE

Jo TR
(e}

2
o

o
o

_‘ {
ro o
ol
9
N

2.1, iz & AISF

B AgoA ARES 52 th32F A Chunchen,
Korea)oll A T+t AH&stitt. 7€ 52 240
7](HMF-1000A, HANIL ELECTRIC, Korea)S %
2 ~3mm® A7|E EH 3 F AgSiATh &5
of AHEHE Frabete] WieF W OE 55% FEe
MRS H]Z](288130, DIFCO, USA)°ll 0.5%<] L-Cysteine
hydrochloride (C1276, SIGMA, USA)E H7}sle] uj#]
2 AFstgon, QEZ o] H(AC-14, JEIO TECH,
Korea)ZS ©]-&3lo] 121 CollA EHAIA AHESFATH
719l wo= AZE iR 1 Lol Lactobacillus
rhamnosus (40069, Korean Culture Center of Microor-
ganisms, Korea) 75 AT & 37 CY vl 2=
oA 50 ~ 60 pme] HEZ wHksle] 24 h F<k Hj ok
sho] ARE3FAT
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=
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22 45 g3 Mx
UE o] Az W2 1 LY HlYF vl el 100
¢ =2 AUV ., L rhamnosus T+F5 5% /S
3o 48 h B2t %EO}‘}&U} Havt 859 g5 U8
WhatmanA}2] 20 ~ 25 um A E ALE-3}
Dady g5 FEe F 29 Faol 5
EE 70% oHE 2 LE 7Fste] 24 h B2 =&
At /TS °l8atdS A9 100 CollA 5
FAom, 70% olg-&2 ©]-83k3le 73 60 COM
ST
F7oll A foiRl &5 EaY Ao FE2ESS
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23, M= 2 MZ MS HiX|

Ao o] &% HEZFZ human fibroblast CCD-986sk
(KCLB 21947, Korean Cell Line Bank, Korea), RAW264.7
(KCLB 40071, Korean Cell Line Bank, Korea)< AH8-3}
Som, Alazhleke] gk v A= RPMI 1640 (31800022,
GIBCO, USA)S AHE-3F9 1L 11 5Fo] Al Znfjofo] e
S+ A€o 2 HEPES buffer (90909C, SIGMA, USA)$}t
fetal bovine serum (10437028, GIBCO, USA), gentamy-
cin sulfate (G1914, SIGMA, USA), trypsin-EDTA (T6689,
SIGMA, USA)E AR&sIth A3l AH8d AlZe
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£ 10%= 287 vjFste] dgol o] &3ttt
24, M=Z =48 =H
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&3 Az 54 A4S YT CCD-986sk Al

= 96 well plateol] 1.5 x 10" cells/well 52 HE
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FTEE 5 ugmLE FE SAS ZF welloll H7lstal 4
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reader (Tecan, USA)ZE 565 nme] F3oA FF=E
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2.5. Hyaluronidase 2| &1t =&
Hyaluronidase & A & 3¥}+= Rooster Comb.ol| 4] 343
FS EJBEAR ZH5}]

=
=

acetylglucosamme
5T 0.1 M acetate buffer (pH 3. 5)01]
aluronldase (77,900 unit/mL) 50 yL°ﬂ ANEE F
=02, 0.6, 1.0 mgmL7} HEZ 3t 20 ,uL/}—)‘l
A«l gAskE Al 125 mM9] CaCl, 200
%37 C 48 7ol A 20 min B SAIA
DMSO &8 93 & ol 4] 20 min
ook@]- ot A3 hyaluronidase -8l 0.1 M ace-
tate buffer (pH 3.5)°l =<! hyaluronic acid (12 mg / 5
mL) 250 uL & 247]-81-0:1 THA] 48 ZJoll A 40 min H
oF3t Tt wieF 3 0.4 NaOH €3} 100 uLot 0.4 M
potassium tetraborate 100 L& WHg Eg=ol 78t
of #e T2 3 min YA T YAAZAT W
Z¥A1Z1 RES-Eol dimethyl aminobenzaldehyde -84
(p-dimethyl amino-benzaldehyde 4 g, 100% acetic acid
350 mL, 2 10% HCI 50 mL &3t9) 3.28 mLE WH$-
el AH7FE £ 37 T 8 dolA] 20 min Hj s}
585 nmellA FBEE SASAT AdES U
I} 2ol ALksATHIs].

ODc— ODs

( ODc

c : Optical density of control,
s : Optical density of samples

) < 100

Hyaluronidase hhibition (%)

2.6. Nitric oxide MMZF =H

RAW264.7 AIZLE 2183} Green 52 WHS H
Fate] ZA3ATH16]. 10% (v/v) FBS, 100 U/mL pen-
icillin, 100 ug/mL streptomycins ¥~3}5H= RPMI 1640
(31800022, GIBCO, USA)°ll 1.0 x 10° cells/mLe] F%
Z 96-welloll 55} 2 h w3k 3 FTEEE
215t 1 h wi3tal, LPS (1 ug/mL)E % 2]t 24
h 5<% 37 C, 5% CO, incubatorol| 4] v 3R Tk U4
=TS 24 resveratrol S AFE-3199 2™, NO assay=
flsted AlZueF Al AEE NOo| &2 S5
Aazale FSd 50 uLE F 3+ Griess AlF 50 ulo}
5 min ¥F-& AlZ] ¥, microplate reader (EMax Endpoint
ELISA Microplate Reader, Sunnyvale, CA)E A3}
540 nmollA FFEE SAHSIATE oo EFO R
NaNO, & AR5ttt

ABE
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Table 1. Yield of S. baicalensis by Extraction Condition

Extraction yield (%)

WE" EE?

FWE” FEE”

18.5 + 024" 20.7 + 0.84°

24.8 + 0.78° 259 + 0.65°

Y 'WE : S baicalensis water extract.

P EE : S. baicalensis 70% ethanol extract.

9 FWE : Fermented and S. baicalensis water extract.

¥ FEE : Fermented and S. baicalensis 70% ethanol extract.

* Mean values + SD from triplicate separated experiments are shown. Mean with difference letter (A-D) within same concentration are

significantly different at p < 0.05.

27. PGE; =H

PGE, &%2 Assay Design®] Correlate-EIATM Pro-
staglandin E, (PGE,) kitE AH8-3FTh 96-well platell
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ZEIPES ARG FES Feiem, 2 AT
7ke] HAF2Hp < 0.05) T4 FAAY SFATh

3. 7=IJ-|_|. ol Xk

wW
o N =
o @
e ot Bh
.
T
O
2
g
1
Mo
I
b

N
N
= g
~
<
X
L2 o

T2 32 o o 4y to oft m

o
B8 =3} Lactobacillus rhamnosusS
< o] 83 g5 F= 2 70% olEt
Az 5 3963} st FAE A
R 285 =9 7]'
E o] fel whet oF 1.3 8 xjo]
A
.59

o £
L
o i
tlo >
J

o
filo
ol

£ N
4
o
rlo

oH
o
32
o
-
(=
ko
9‘15

Fe Fo| Ut FEE

=2
-

o
lo
oM
—o
i)
N
N
50‘

Z} o, 20.7%2] &2 YERY
F3HE FIMS a7 E FEEH
o 247 24.8%, 25.9%9] F& &L

52 o |
ol
i

=

o M

1= §atF BaE £33 329 1344
Rz o s, 2429 FT| e

ER
mio rE

fu)

ksl A-E8ks] A, A 399 Al 4 F, 2013

FZ2He o GHEL F2E 7|EY Bd FE2
Ho = 8Z0] o8l AEY &% 7Hssixta
Ats T

¢l A= Ko}, g FHEo e 78 S4E
e ad FEHA Y3 FFIHFEY 4t 28
Z oeES SR ARG B 2340 o B2
A9 Edo] 8FH & AoE eI, o= fAt
o MR E T Ax RxZ et giEo] e
o] FA 2] baicalein®] o|gH2o B & &3)|7} 7]
&0 Ao 2 ALSEHT17]. =3, A F L. rhamno-
sus©ll o)t MR E 7]Eol| il F2M = 25 A
230 g ’%JE]%LH =4 9 /8 A% 5ol &5,
Wl FZof o3t F2o] I 2 dEE dY F2H
o =2 —’F‘z?_r% el = A0 &2 ALEHETH10].

32. Mz =4 &%

F= 8 BE A §9 5 FEE0] AL
=

AZT. =0 =
j= =1

]

£ Figure 1] YERH AT
MM T YETHOE A|Z F4o]
<)

z
0111 gz oﬂ %%%%
%

mg/mLe] o)A 11,
11.2%2] ME 54 b}EMM Els
Eo] mu|stA VL O B Al
TS A e d E olekE
B FZE 1.0 mygmLe AZ =



AR 2EE T &9 FEEY T 12 I 307

18

16

14

12

10

Cytotoxicity (%)

0.2 04

0.6 08 1.0

Concentration (mg/mL)

Figure 1. Cytotoxicity of the S. baicalensis by various extraction process.

* Mean values + SD from triplicate separated experiments are shown.
Mean with difference letter (A-D) within same concentration are significantly different at p < 0.05 and mean with difference
letter (a-d) within same sample are significantly different at p < 0.05.

50

=WE WEE = FWE

Hyaluronidase inhibitory activity (%)

0.2

Dc

0.6 10

Concentration (mg/mL)

Figure 2. Hyaluronidase inhibitory activity of the S. baicalensis by various extraction process.

* Mean values = SD from triplicate separated experiments are shown. Mean with difference letter (A-D) within same concentra-
tion are significantly different at p < 0.05 and mean with difference letter (a-c) within same sample are significantly different

at p < 0.05.

wrelH[18], B7FAtE] el = e YAk 1.0 mg/mLo]
ME 54 1328%E0 2 s Ui ok
[19]. olE st A= IR S5 F2E9 Y2 AX =
AE AT § QloH, ol= A L rhamnosusS
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45 TS Adown MEel B4 e
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AZEHE 2 7o ARATHIL1]

3.3. Hyaluronidase 29Xt =™

TE e FAF DY F0E BRI 95t
hyaluronidase %3l &4 =5 =43} H
% R % g g0 7
o] E3laAa= IRHY o
2}A] hyaluronidase®] &3}
X 2RE d& T Aok
8 hyaluronidase A3 &5

o YeRA AT

L)
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Figure 3. Stimulation of nitric oxide production on the macrophage, J774.1, through the addition of 1.0 mg/mL of the S.

baicalensis by various extraction process.

* Mean values = SD from triplicate separated experiments are shown. Mean with difference letter (A-F) within same concentra-

tion are significantly different at p < 0.05 and mean with difference letter (a-b) within same sample are significantly different

at p < 0.05.
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3.4. MacrophageZ 0|23l nitric oxide (NO) AiAMZF =X
2] AZE o] &3 NO A se 53l 45 A
285 I = om, thA] A3EL] NOS (nitric ox-
ide synthase):= 37 EA|3k= Zlo] ofyel, TNF-7,
TNF- @ 2} 22 3 7}A] cytokine®]\t LPS (E. coli
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Figure 4. Effects of S. baicalensis extraction on the PGE2 secretion of the human ffibroblast,

irradiation and UV irradiation.

EE FWE
b) UV irradiation

CCD-986sk, by non-UV

* Mean values £ SD from triplicate separated experiments are shown. Mean with difference letter (A-C) within same concentra-
tion are significantly different at p < 0.05 and mean with difference letter (a-c) within same sample are significantly different

at p < 0.05.
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