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ABSTRCT

Objectives : The purpose of this study is to investigate effects of Scutellariae Radix Water Extract on hydrogen
peroxide production in RAW 264.7 mouse macrophages.

Methods : Scutellariae Radix produced from South Korea (SK) and Scutellariae Radix produced from China (SC)
were extracted by hot water, Effects of SK and SC on hydrogen peroxide production in RAW 264.7 were
measured by dihydrorhodamine 123 assay after 2, 4, 20, 24, 28, 44, and 48 h incubation at the concentrations
of 10, 25, 50, and 100 ug/mL.

Results : SK significantly increase hydrogen peroxide production in RAW 264.7 cells for 2, 4, 20, 24, 28, 44,
and 48 h incubation at the concentrations of 10, 25, 50, and 100 ug/mL (P < 0.05). SC also significantly
increase hydrogen peroxide production in RAW 264.7 cells for 4, 20, 24, 28, and 48 h incubation at the
concentrations of 10, 25, 50, and 100 ug/mL (P < 0.05). For 2 h incubation, SC significantly increase hydrogen
peroxide production in RAW 264.7 cells at the concentrations of 10, 25, and 100 ug/mL (P < 0.05). For 44 h
incubation, SC significantly increase hydrogen peroxide production in RAW 264.7 cells at the concentrations of
10, 25, and 50 ug/mL (2 < 0.05).

Conclusions : These results suggest that Scutellariae Radix has the immune — enhancing property related with
its increasement of hydrogen peroxide production in macrophages.
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1. SK¢} SC9 24|7F Hj%o] RAW 264,79
hydrogen peroxide A/do] uw]x]& JgF

SKe} SC=  2A17F B<F uHjFst T RAW 264,79
hydrogen peroxide AL =43+ A1} SK= 10, 25, 50,
100 ug/mL9] E=o\A Z}Z} 105,97 + 3.53%, 109.43 +
3.24%, 111,59 + 4.34%, 111,52 + 3.53%= F-23HP <
0.05) 7= JEhglen SCE 10, 25, 100 ug/mLe &=
ZoA Z+ZF 109.9 + 6.08%, 107.84 + 4.62%, 103.98

+ 1.99%=2 F3HP € 0.05) 37He YeErl I ckFig. 1).
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Fig. 1. Effects of SK and SC on the intracellular hydrogen
peroxide production of RAW 264.7 for 2 h incubation. Cells were
incubated with SK or SC for 2 h. Results are represented as
mean * SD. SK (Water extract of Scutellariae Radix produced
from South Korea) was treated with RAW 2647 at the
concentrations of 10 (SK 10), 25 (SK 25), 50 (SK 50), and 100
(SK 100) ug/mL. SC (Water extract of Scutellariae Radix produced
from China) was treated with RAW 264.7 at the concentrations of
10 (SC 10), 25 (SC 25), 50 (SC 50), and 100 (SC 100) ug/mL.
Normal : Treated  with medium  only. Indo : Treated  with
Indomethacin (0.5 uM) only. * represents P { 0.05 compared to
the Normal.

2. SK9} SC9 4A]7t Hj¥o] RAW 264,79
hydrogen peroxide AAde] u]x]&= F3F

SKe} SCE  4AIZF H<t Hjdst & RAW 264.79
hydrogen peroxide ¥AS 43 21} SK&= 10, 25, 50,
100 ug/mLe) EwolA ZHzF 111,84 + 2.83%, 112,95 +
4.82%, 115,78 + 1.94%, 115.85 + 4.37%2 {9FHP <
0.05) 2718 Uehfiglen SC: 10, 25, 50, 100 ug/mL
o] =woa Z+zt 114.09 + 5.06%, 110.97 + 6.31%,
110.13 + 7.57%, 108.42 + 2.83%= 223K P { 0.05)
2718 YEetlSckFig. 2).
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Fig. 2. Effects of SK and SC on the intracellular hydrogen
peroxide production of RAW 264.7 for 4 h incubation. Cells were
incubated with SK or SC for 4 h. Results are represented as
mean + SD. SK (Water extract of Scutellariae Radix produced
from South Korea) was treated with RAW 2647 at the
concentrations of 10 (SK 10), 25 (SK 25), 50 (SK 50), and 100
(SK 100) ug/mL. SC (Water extract of Scutellariae Radix produced
from China) was treated with RAW 264.7 at the concentrations of
10 (SC 10), 25 (SC 25), 50 (SC 50), and 100 (SC 100) ug/mL.
Normal : Treated  with  medium only. Indo : Treated with
Indomethacin (0.5 uM) only. * represents 2 { 0.05 compared to
the Normal.

3. SK¢} SCe 20Xx|7F wjoko] RAW 264.79]
hydrogen peroxide AJAdo] u|x]&= A3

SK¢F SCE 20417 B9t ikt & RAW 264,79
hydrogen peroxide AL =43+ A1} SK+= 10, 25, 50,
100 ug/mL9 s%=oA Z+z} 113.23 + 2.84%, 117.19 =+
3.87%, 119.81 + 1.82%, 117.37 + 3.17%2 423K P
0.05) =71 yeldglen SCx 10, 25, 50, 100 ug/mL
9] Erwoi ZZ 112,45 + 4.63%, 111.21 = 5.07%,
108.81 + 8.24%, 109.79 + 2.21%=2 |23HP < 0.05)
37 UEhlstkFig. 3).
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Fig. 3. Effects of SK and SC on the intracellular hydrogen
peroxide production of RAW 264.7 for 20 h incubation. Cells were
incubated with SK or SC for 20 h. Results are represented as
mean =+ SD. SK (Water exiract of Scutellariae Radix produced
from South Korea) was treated with RAW 2647 at the
concentrations of 10 (SK 10), 25 (SK 25), 50 (SK 50), and 100
(SK 100) ug/mL. SC (Water extract of Scutellariaze Radix produced
from China) was treated with RAW 264.7 at the concentrations of
10 (SC 10), 25 (SC 25), 50 (SC 50), and 100 (SC 100) ug/mL.
Normal : Treated  with medium  only. Indo : Treated  with
Indomethacin (0.5 uM) only. * represents 2 { 0.05 compared to
the Normal.

4, SK&} SC2| 24X)7F ujjoko] RAW 264.79]
hydrogen peroxide AJA¢] u|X|= g

SKe} SCE 24A17F F3F ujekst & RAW 264.79
hydrogen peroxide A< 4% 23t SK+= 10, 25, 50,
100 ug/mLe) EZoA ZHzF 118,72 + 2.69%, 118,62 *
4.11%, 119.08 + 2.08%, 116.28 + 3.66%= S-2FHP
0.05) Z71= Uehfglen] SC: 10, 25, 50, 100 ug/mL
o =woA ZZh 112,98 + 4.08%, 112,17 + 5.94%,
109.66 + 8.64%, 109.95 + 2.02%% &oFHP { 0.05)
7 UErlidck(Fig. 4).
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Fig. 4. Effects of SK and SC on the intracellular hydrogen
peroxide production of RAW 264.7 for 24 h incubation. Cells were
incubated with SK or SC for 24 h, Results are represented as
mean * SD. SK (Water extract of Scutellariae Radix produced
from South Korea) was treated with RAW 2647 at the
concentrations of 10 (SK 10), 25 (SK 25), 50 (SK 50), and 100
(SK 100) ug/mL. SC (Water extract of Scutellariae Radix produced
from China) was treated with RAW 264.7 at the concentrations of
10 (SC 10), 25 (SC 25), 50 (SC 50), and 100 (SC 100) ug/mL.
Normal : Treated  with  medium  only. Indo : Treated  with
Indomethacin (0.5 uM) only. * represents 2 ¢ 0.05 compared to
the Normal.

5. SK9} SC9 28A|7F uj%Fo] RAW 264,79
hydrogen peroxide AAdo] u]x]&= FgF

SK9} SCZ 28AI7F Z<F vjkst & RAW 264.79
hydrogen peroxide A 43 21} SK= 10, 25, 50,
100 ug/mLe] s=oA Z+zF 115,14 + 2.25%, 120,41 +
4.28%, 120.19 + 2.35%, 116.21 + 3.25%% {2FHP <
0.05) 7= YyEygley SC= 10, 25, 50, 100 ug/mL
9l FwoA Z+ZF 114,76 + 4.33%, 11349 =+ 5.5%,
111,77 + 8.51%, 110.21 =+ 1.89%%2 -§2J3HP < 0.05)
Z7F et (Fig. 5).
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Fig. 5. Effects of SK and SC on the intracellular hydrogen
peroxide production of RAW 264.7 for 28 h incubation. Cells were
incubated with SK or SC for 28 h. Results are represented as
mean + SD. SK (Water extract of Scutellariae Radix produced
from South Korea) was treated with RAW 2647 at the
concentrations of 10 (SK 10), 25 (SK 25), 50 (SK 50), and 100
(SK 100) ug/mL. SC (Water extract of Scutellariae Radix produced
from China) was treated with RAW 264.7 at the concentrations of
10 (SC 10), 25 (SC 25), 50 (SC 50), and 100 (SC 100) ug/mL.
Normal : Treated  with medium  only. Indo : Treated  with
Indomethacin (0.5 uM) only. * represents P { 0.05 compared to
the Normal.

6. SK9} SC9 44A|7F ufjoFo] RAW 264,79
hydrogen peroxide AAdo] u]x]&= F3F

SK9} SCZ 44A17F =<t vjdst & RAW 264,79
hydrogen peroxide A 43 231} SK&= 10, 25, 50,
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100 ug/mLe %04 Z+z 105.73 + 1.09%, 113.1 +
2.39%, 108.93 + 0.91%, 115.16 + 2.33%= {o3HP (
0.05) Z71= Jehyglen SCE 10, 25, 50 ug/mLY &
oA zFzb 107.17 + 4.18%, 109.9 + 1.49%, 111.08 +
7.47%=2 F-23HP € 0.05) 57He UeErflch(Fig. 6).

Il

Fig. 6. Effects of SK and SC on the intracellular hydrogen
peroxide production of RAW 264.7 for 44 h incubation. Cells were
incubated with SK or SC for 44 h. Results are represented as
mean + SD. SK (Water extract of Scutellariae Radix produced
from South Korea) was treated with RAW 2647 at the
concentrations of 10 (SK 10), 25 (SK 25), 50 (SK 50), and 100
(SK 100) ug/mL. SC (Water extract of Scutellariae Radix produced
from China) was treated with RAW 264.7 at the concentrations of
0 (SC 10), 25 (SC 25), 50 (SC 50), and 100 (SC 100) ug/mL.
Normal : Treated  with  medium only. Indo: Treated with
Indomethacin (0.5 uM) only. * represents P { 0.05 compared to
the Normal.
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7. SK&} SC2o| 48A)7F vj%¥o] RAW 264.79)
hydrogen peroxide AJ/d°f u]X]& Qg

SK9} SCE 48A7F =9t ujkst & RAW 264,79
hydrogen peroxide A& &A% A3} SKE= 10, 25, 50,
100 ug/mL9] BZo|A ZFzb 106,99 + 3.18%, 113.68 +
3.18%, 109.71 + 5.06%, 114.86 + 3.26%= {-23HP
0.05) 2712 Yehg9ler SC: 10, 25, 50, 100 ug/mL
9 =LA ZtZ 109.41 + 4.47%, 113.30 =+ 3.36%,
113.21 + 6.22%, 102.39 + 4.75%2 S28HP < 0.05)

37F Uetlek(Fig. 7).

150+

=
-]
T
*

*

=
=]
=]

Intracellular HzOz
(% of Normal)
=1
L

Fig. 7. Effects of SK and SC on the intracellular hydrogen
peroxide production of RAW 264.7 for 48 h incubation. Cells were
incubated with SK or SC for 48 h. Results are represented as
mean =+ SD. SK (Water extract of Scutellariae Radix produced
from South Korea) was treated with RAW 264.7 at the
concentrations of 10 (SK 10), 25 (SK 25), 50 (SK 50), and 100
(SK 100) ug/mL. SC (Water extract of Scutellariae Radix produced
from China) was treated with RAW 264.7 at the concentrations of
10 (SC 10), 25 (SC 25), 50 (SC 50), and 100 (SC 100) ug/mL.
Normal : Treated  with  medium only. Indo : Treated  with
Indomethacin (0.5 uM) only. * represents 2 { 0.05 compared to
the Normal.
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AN kA et s B2]$E vFE29kX](macrophage)
L AHYEEA A (human immuno—inflammatory system)
A F2% 98-S st AEZEA JAAWRY =335 A=

TFT T2 vZLE AEES AASE 7158 opl=
AAHERE HAYst= 2 YA, AE =4, Al
(bacteria), HtolEX(virus), HF(EEH : fungus), ZTREX
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Gt ok o8t 75 s Hste] dAAz=
thorst AFA|o| wRgEle] Alo|EFFQl(cytokine), AETISL
(chemokine), A& ¢IAHgrowth factor), YA} A (nitric
oxide), BP|ERA HEAI|E F thge HAHFTHANEZ
52 A4, wEac Y

HAAZES Foll Az galjx PAP=E= sto|l==2
A HEA | E LRSS dF oA IAANZT} QA4
AYste vholdg A, Ald, e, S¥FE 9 o 4
A BYAE 4ske d Slo] 8% 98 @A =,
ol¢t T2 ANz sto|ERA HEA|E Ao EAI7E
71 Folg(granuloma)?t T2 HWITH Hgh FAA
A% ol A olFE 4= Stk 1FEBEE AN 2] slo|=
27 HEA|E B2 QA P Fa% 7|HLRE o]
=)z ik,

HEZ3H(Labiatae)o| &3+ 3 (Scutellaria baicalensis
Georgi) 9] Hel& AXg TR0 HEEHH)S 8T A
o] baicalein, baicalin, wogonin, wogonoside So°]H,
stolshgigar)ol ] ABHOE HIEXFU(HUHRE o=
EFote]  w BB, SR GREER), G
), dY@WY, ESEI), =R, Se=Ettatw),
ST, 9F0T7R), BA5S(EHER), TEHZCHVE
#) 59 2@l 449t HZ Yoon 57 lsjA
=2 (lipopolysaccharide) 2 §2E thANZo] FZHHe-2S
HEEFEEC] FYstA zFTTo] Bad vt glom, o] F
o gao] 28 flavonoid AES baicalein®] A1ZA| =
ANz A AEAY o3t apoptosisE $EERE H5O
RS Hagtk v Qo

Jejut ofA7ER] EE EFEEC] dAAZY AlZY sto]
E27 HEAIE Ao vX= FF] g AAE BRus
o|Fo|AA] gFoitt, a#BERE E AFodAes g4t #E(SK)
T SAE HE(SC)E EFESY ¥ ARE AR ok
& TAJAIEZ RAW 264.79] Slo|EE27 BEAb|E Ao
)X E FFE dotir] 5tY in vitro AFL F3s] o
L3 22 AE drh SKE RAW 264.79 2, 4, 20,
24, 28, 44, 48A7Hs<t At Aut MEZY sto|l=2A T
ZxpolE S 10, 25, 50, 100 ug/mLe] FHZojA EF
Fo(P < 0.05)3H F7HAFHLH, SCE RAW 264,790 4,
20, 24, 28, 48AI7tEet AEE A= AlZY stolE=
A HEA|E AL 10, 25, 50, 100 ug/mL9] FEofA
(P € 0.05)3HA F7HAHTE SCE RAW 264,79 243t
Bt AFEE AaboA= AEY Sto|E2A HEAlIE 44
< 10, 25, 100 ug/mL¥] FZoA F2(P € 0.05)8HA F
7FNFALH, SCE RAW 264,79 44A7Hg<t At At
= AMEY sto]=27 HEA|E PSS 10, 25, 50

L2

ug/mLe] BEANH $2l(P € 0.05)3P F7HARE.

ol NPATE HH BEEEC| GANEY AE
=2l WEACIE YHS NP HAN T o3
2R PYshe FUAS AT 715 FHL S 98
2 el Aol

2
H Ao = A EHE(SK) T 24 EHE(SO)S B
£3l g2 AEE YO RE npeA TiAA|E RAW 264.7
9] hydrogen peroxide AJAo| m|X|= S dolr7] 95}
o in vitro A¥E 5 23 L & 5 A8

1. SKE RAW 264.79 2, 4, 20, 24, 28, 44, 48X7H5<t
At Ak Alzy ste|=RA mEAR|E B4 10,
25, 50, 100 ug/mLe] F=olA F2(P { 0.05)3H F
7M.

2. SCE RAW 264.79 4, 20, 24, 28, 48X|7F5<F A3t
A3 NEY slol=2A HEA|E A4S 10, 25, 50,
100 ug/mLe] FXZolA §-2(P < 0.05)8HA S7HAIHT

3. SCE RAW 264,79 2A17Hsd s A= A=
Y sho|=27 HEA|E AL 10, 25, 100 ug/mLe]
Ezo|A §-9(P < 0.05)3H Z7HA AT

4, SCE RAW 264,79 44A7bg¢t A3t Adol= A2
W stol==2 HEAe|= A4e 10, 25, 50 ug/mLe]
F=oA (P < 0.05)8HA S7HAIZT

ool AYATH: % BEE ol ALY AEY 3t
oERA WEAIE A SN ANET} o3
=3E AYshs HAAE AASHE 715 TN $ UL
& UehiE Zolv, gom #% B2EE0 woinago
gig w2 A7sh wast Aoz AZEE ot

axpel 2
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