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Effects of Red Ginseng-Ejung-tang and White Ginseng-Ejung-tang
Water Extract on Hydrogen Peroxide Production in RAW 264.7 Cells

Wan Su Parkx

Department of Pathology, College of Oriental Medicine, Kyungwon University

The purpose of this study is to investigate whether the intracellular hydrogen peroxide productions of mouse
macrophage RAW 264.7 are modulated by Red Ginseng-Ejung-tang water extract (ER) and White Ginseng-Ejung-tang
water extract (EG). Red Ginseng-Ejung-tang were composed of Red Ginseng, Atractylodes rhizome white, Zingiberis
Rhizoma Siccus, and Glycyrrhizae Radix. White Ginseng-Ejung-tang were composed of White Ginseng, Atractylodes
rhizome white, Zingiberis Rhizoma Siccus, and Glycyrrhizae Radix. The intracellular hydrogen peroxide productions
were measured by dihydrorhodamine 123 assay with spectrofluorometer (excitation 485 nm; emission 535 nm). For 4,
20, 24, 44, 48, 68, and 72 h incubation, ER significantly increased hydrogen peroxide productions of RAW 264.7 at
the concentration of 25, 50, 100, and 200 pug/mL (P <0.05). EG for 4, 20, 24, 44, and 48 h incubation significantly
increased hydrogen peroxide productions of RAW 264.7 at the concentration of 25, 50, 100, and 200 ng/mL (P <0.05).
For 68 and 72 h incubation, EG at the concentration of 50, 100, and 200 pg/mL significantly increased hydrogen
peroxide productions in RAW 264.7 (P <0.05). These results suggest that ER and EG have the immune-enhancing
properties related with their increasing effects on the intracellular hydrogen peroxide production of macrophage.

Key words : Ejung-tang, Red Ginseng, White Ginseng, macrophage, hydrogen peroxide
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Stol=2 A ¥ ZAlo] = (Hydrogen peroxide; HOp; #4ha}
Fa)E AE UolA BAZE FAAFAF(reactive oxygen
species;ROS) 9] AFolv] 1Al MY AFTHE] T8 dHS &
et gtk A= RERE wkol s, Al
of 5 %9 WAL FYstd thdd H
=Hl, HAAEY 28 (oxidative burst)S
712 A% EFFHA Aot agE=R W
Hydrogen peroxide’ 457H= o83 B A A
o2 ogjgx Y.
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74)2 Gibco BRLAKGrand Island, NY, USA)°lA], dimethyl
sulfoxide(DMSO), 123(DHR)
Sigma-AldrichA}(St. Louis, MO, USA)Z2-& 9)3te] AH-&-31
T 7 Aoke] ERe RS 57 ol4e Ao dlo A1EaR
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9 w2 A HE Y hydrogen peroxide A/del W X= 93

g AAom F£&L2 31%Art 8
7 (T, () 2F 125 g
b)) 50 g& A7)
5 1502 ¢ 7HE, F2
paper(Advantec No.2, Japan)
vacuum evaporatorg ©]-43
Z718 ol&sto Hxstd
16.67 g Ao
o €& 7Fate] AgE(
2) Cell line

Ao AgH wh-2 ) A ¥ (mouse
macrophage RAW 264.7 cell line; RAW 264.7)24 3t=4 A L3
SB(KCLB, Korea)olH 793ke] AL&340.
3) Alx W<

RAW 26472 377, FBS,
penicillin(100 U/mL), 714
DMEM Hj A & ¥} ¥ Ut} Al EE0] 75 cm” flask(Falcon, USA)
A &3] FAE Q7R WY 3Y AR MGANE Bd9S
phosphate buffered saline(PBS; Sigma, USA) €02 HojF11
AZE WAz Zoleer, S&3 44
flask @ 3 mL<] 0.25 % trypsin-EDTA& A& &
7 A g trypsing A4S W2 37 TojlA
2235 & Ad gk g3d AxE 10%

AEFE

5% COp ZAA  10%
streptomycin(100  zg/mL)°]

2k & FBS7}
H7He DMEM #f el 10 mLol| 74170 o2 A 22 v 87
ol &7 1: 29 split ratioZ CO, HIY7](37C, 5% CO)NA Hl
Fetidt.
4) Dihydrorhodamine 123(DHR) assay

AE W] hydrogen peroxide(HO;) A4 Roesler 5*
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2748tk DHR2 HI & Zo| A0k Al Z ol AZ W HyO0l
ojste] AbstE o] =Ae FFS wHsts E2<¢ rhodamine
1232 v A vk 28 BE o 7bA] sk ghes dodlE
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APAA L HA £ EFEHBA(Mean = SD)E UJERAAL
T3o] Hi xFo]+= Student t-test® EA1 3}
3 o3 Aoz AAsY.

1. EG9} ERY 4A]7F v ko] RAW 264.72] hydrogen peroxide

Ao mAe FEF
EGS} ERZ 447t &

peroxide A4S £33 A7 EG, E

W A th(Fig. 1).

©
=
©
et
= ot
=
>
=
N
=
~
1o
=
~<
Q.
=
(]
QQ
e}
=)

2T 9% 3718 Uw

150+
* L * 4 * . * % E=EG
~ 1254
=
D E 1004
g 75
P 254
0
Normal 25 50 100 200
Concentration (#g/mL)
EG ER
Normal 100+2.65 100+2.65
25 (ug/mL) 120.09+4.38« 114.99+3.1+
50 (ug/mL) 119.9+2.71+ 116.29+2.6+
100 (ug/mL) 119.22+2.81+ 113.95+3.56+
200 (ug/mL) 123.78+4.97+ 118.69+4.6+

Fig. 1. Effects of ER and EG on the intracellular hydrogen peroxide
production of RAW 264.7 for 4 h incubation. Cells were incubated with
EG or ER for 4 h. Results are represented as mean + SD. EG : Water extract of
White Ginseng-Ejung-tang. ER : Water extract of Red Ginseng-Ejung-tang.
Normal : Treated with medium only. * represents A < 0.05 compared to the
Normal.

1501
~ 1254
"8 1004
2 751
%%
IR 504
254
Concentration (#8/mL)
EG ER
Normal 100£2.36 100+2.36
25 (ug/mL) 130.66£3.76+ 125.27+3.31+
50 (xg/mL) 133.65£3.68« 128.88+2.97+
100 (xg/mL) 131.07£2.72« 126.13+4.3+
200 (xg/mL) 137.66+5.89« 129.9+4.88+

Fig. 2. Effects of ER and EG on the intracellular hydrogen peroxide
production of RAW 264.7 for 20 h incubation. RAW 264.7 cells are mouse
macrophages. Results are represented as mean + SD. EG : Water extract of White
Ginseng-Ejung-tang. ER : Water extract of Red Ginseng-Ejung-tang. Normal :
Treated with medium only. = represents ~ < 0.05 compared to the Normal.

¥

2. EGS} ER9| 20A]7F B Fo] RAW 264.79] hydrogen peroxide
Ao mAE

EG9} ERZ 20A17F &<t vl Fst & RAW 264.79] hydrogen
peroxide A& £33 23 EG ER EF #9% S715 YE

Ul Ach(Fig. 2).

3. EGS} ER9 24A4]7 v o] RAW 264.79] hydrogen peroxide
Ao mAe F3F

EGe} ERZ 24A17F &<t vl Fst & RAW 264.79] hydrogen
peroxide 44§ 543 27 EG, ER EF #9% $715 ve

W Ik Fig. 3).

150+
o 125+
g 100
P2 754
16
I
5 254
0t i :
Normal 25 50 100 200
Concentration (4g8/mL)
EG ER
Normal 1002 100+2
25 (ug/mL) 126.05+4.18+ 121.63+2.85¢
50 (g/mL) 129.45+3.22+ 124.8+2.18+
100 (xg/mL) 126.76+2.66+ 123.69+4 44+
200 (xg/mL) 134.01+4.99+ 128.34+53+

Fig. 3. Effects of ER and EG on the intracellular hydrogen peroxide
production of RAW 264.7 for 24 h incubation. RAW 264.7 cells are mouse
macrophages. Results are represented as mean = SD. EG : Water extract of White
Ginseng-Ejung-tang. ER : Water extract of Red Ginseng-Ejung-tang. Normal :
Treated with medium only. * represents 2 < 0.05 compared to the Normal.

g
£
g
6
=
Normal 25 50 100 200
Concentration (#g/mL)
EG ER
Normal 100£2.79 100£2.79
25 (ug/mL) 129.0414.52+« 124.3+3.02+
50 (g/mL) 135.97£3.1+ 131.41£3.03+
100 (ug/mL) 133.14+2.54+ 130.71+4.76+
200 (xg/mL) 140.01+5,07+ 134.25+5.77+

Fig. 4. Effects of ER and EG on the intracellular hydrogen peroxide
production of RAW 264.7 for 44 h incubation. RAW 264.7 cells are mouse
macrophages. Results are represented as mean = SD. EG : Water extract of White
Ginseng-Ejung-tang. ER : Water extract of Red Ginseng-Ejung-tang. Normal :
Treated with medium only. = represents 2 < 0.05 compared to the Normal.

4. EG9} ER9] 44417k v %ko] RAW 264.7¢] hydrogen peroxide
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r2e) frzgo] £E Hrhyie] vk YA E U hydrogen peroxide A9l vlX= H&F

el mA= G
EG9} ERZ 44A17F 52t v Fsk = RAW 264.79] hydrogen
peroxide A4S 543 47 EG, ER =F {93 3715 g

I Ath(Fig. 4).

m

5. EG¢} ER9] 48417 vl Fo] RAW 264.79] hydrogen peroxide
A WA= 4

EG9} ERZ 48A]7F 59 vl 3t & RAW 264.79] hydrogen
peroxide A4S 43 43 EG, ER EF 93 S715 Jg

W A ch(Fig. 5).

5
£
-]
S
]
(s
Normal 25 50 100 200
Concentration (48/mL)
EG ER
Normal 100£3.85 100£3.85
25 (ug/mL) 126.99+4.6+ 121.53+3.29+
50 (g/mL) 135.79+3.42+ 130.9+3.83+
100 (ug/mL) 132.81+2.7+ 131521«
200 (ug/mL) 140.54+6.23 134.214575+

Fig. 5. Effects of ER and EG on the intracellular hydrogen peroxide
production of RAW 264.7 for 48 h incubation. RAW 264.7 cells are mouse
macrophages. Results are represented as mean + SD. EG : Water extract of White
Ginseng-Ejung-tang. ER : Water extract of Red Ginseng-Ejungtang. Normal :
Treated with medium only. * represents A < 0.05 compared to the Normal.

150+
o 125+
g 100
P2 75+
-}
T
i 254
0
Normal 25 50 100 200
Concentration (#8/mL)
EG ER
Normal 100+5.81 100+5.81
25 (ug/mL) 103.39+5.34« 98.58+2.71
50 (xg/mL) 121.8+4.56+ 115.22+5,64+«
100 (ug/mL) 119.74+1.59+« 122.54+3.57+
200 (xg/mL) 126.83+5.04+ 120.51+5.19+

Fig. 6. Effects of ER and EG on the intracellular hydrogen peroxide
production of RAW 264.7 for 68 h incubation. RAW 264.7 cells are mouse
macrophages. Results are represented as mean = SD. EG : Water extract of
White Ginseng-Ejung-tang. ER : Water extract of Red Ginseng-Ejung-tang.
Normal @ Treated with medium only. * represents A < 0.05 compared to the
Normal.

6. EG9} ER9] 68417k v ¥Fo] RAW 264.79] hydrogen peroxide

A vA= 4

EG9} ERZ 68A17F &<t vl st & RAW 264.79] hydrogen
peroxide 84S &4 A7 50 pg/mL ]2 FZolA EG,
ER B5 93 F7+5 el dth(Fig. 6).

miﬂl r_?‘J

7. EGS} ER9| 72X 7t ko] RAW 264.72] hydrogen peroxide
Ao mAe Q3

EGS} ERE 72|17t 5 gk & RAW 264.7¢] hydrogen
peroxide & 4% 23 50 pg/mL ©]4e] FEA EG,
ER 2F 93 5718 JEh Ath(Fig. 7).

150+
« 125+
Ng 1004
P2 754
]
e 507
5 254
0=
Normal 25 50 100 200
Concentration (42/mL)
EG ER
Normal 100+7.76 100+7.76
25 (ug/mL) 110+5.09+ 101.55+3.46
50 (ug/mL) 130.68+4.25+ 120.33+2.69+
100 (ug/mL) 129.94+4 3+ 129.52+6.22+
200 (ug/mL) 135.93+6.31+ 128.35+5,08+

Fig. 7. Effects of ER and EG on the intracellular hydrogen peroxide
production of RAW 264.7 for 72 h incubation. RAW 264.7 cells are mouse
macrophages. Results are represented as mean + SD. EG : Water extract of
White Ginseng-Ejung-tang. ER : Water extract of Red Ginseng-Ejungtang.
Normal : Treated with medium only. * represents A < 0.05 compared to the
Normal.
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AP WA NAFAZES F7, AAsE RoluM,
Hydrogen peroxide(H202)= AIE el A] &4

4% (reactive oxygen species;ROS)S] dFolr Ity o=z AN
o] F5HA stressE fFEste AR gHA vk £
HY7lsHE Fag #Add Ak F IA W dFu
A¥ neutrophils ¢ AX+ ROS A4S ®o] 3t o=
immunologic reactions s, WAAMEY iEEE

1 3

(oxidative burst)& FHY MEZA S £FA7= FF§o

Lo x By, QA9 AAA AYPEE Yo Feojr} =
g W7 QAL AASe &SN Wyl wv,
hydrogen peroxide A4 o213 Asprzo] £ 7@ o

A=z ok 2HEZ g2 AE9] hydrogen peroxide A43°]
F7HE e Q1A ﬂTiTH Adske A, vhely A, Jd 59
7% WAA S A WEHoZ Mt AxeHE 3 B8
] ZaHE Ao sHE 5 gtk

1y %o macrophage®] ROS 474 57}
7} T-cell®} #HAH arthritiss At 5 A7tA g3 A&
wolste A8o] ek Eils'lg)lﬂ H} 2,1111-

B
i), AP S (), sdEEEEER) HeE £ e
Aoz ¢HA Y.

o) F Rl hE He AFE 3§ 50| el
(i) ol AU Aol AAASAHENK cell)
A4S SV oA Bk up Qlvk 2y o] FR(EH
w)e TR T AM(AZ)Yd gste WA (rE)y oY %
(fL22y o] 507t o] FHEFZE| YA EY 3lo|=22 7

Abo] = (hydrogen peroxide)e] A-del mX= F3Fol| thalA
oFA7A] B wb gloh
£ AFdAe Wih(az)e] 2T WAo] FR(HZE )
5% ZaHRLZ)o] XFE FA|FRILEM ) EFZ
teFgk %25 50, 100, 200 ng/mL)E 4, 20, 24, 44, 48,
5ot 747t ol oAU A A E RAW 26479 A3 3
hydrogen peroxide A3l v|X= Q& ZASIATH T4tolF
BEFESEL 4, 20, 24, 44, 48, 68, 7241712 BE A|ZHo| A f<]
Al RAW 264.79] hydrogen peroxide A4S S7IA172H,
WAL FREFEZES 4, 20, 24, 4, 48AF AP Y AAME
25 ug/mL ©]/4¢] FEA, 68Xt 724 7kA 2] 9] Aol A=
50 pg/mL ©]3e] FZ o4 RAW 264.7¢] hydrogen peroxide
L& frelstA a7%1 (P < 0.05).
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