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Improvement of Antioxidant and Anti—inflammatory
Effects of Gyeongokgo Using Carop Extract

Sungjin Lee"® Chang Shik Yin %

'East—west Medicine Graduate School of East—west Medical Science Kyung Hee University
Department of Medical Education, College of Korean Medicine, Kyung Hee University

Objectives: Gyeongokgo is a traditional medicine typically used for individuals with wasting disorders and decreased
immunity. Carop is well—known for its exceptional antioxidant effects. The objective of this study was to determine
whether the antioxidant and anti—inflammatory properties of Gyeongokgo may be enhanced by the addition of carob.

Methods: Cytotoxicity was confirmed using an MTT assay. Free radical scavenging activity ability was evaluated using
DPPH assay. The amount of produced nitrogen oxide, TNF—a, and IL—6 were measured using an ELISA reader.

Results: The Gyeongokgo with carob showed no cytotoxicity and a synergistic effect on antioxidant activity, when
compared with the Gyeongokgo without carob. In addition, the inhibitory effect on nitric oxide production was higher for
the Gyeongokgo with carob when compared with the Gyeongokgo without carob. The anti—inflammatory response of the
Gyeongokgo with carob was possibly through the suppression of the production of TNF—a and IL—6.

Conclusion: The addition of carob to Gyeongokgo may be an effective measure to enhance the antioxidant and
anti—inflammatory effects.
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1. A=

ASae Y g dugdAFA 71,
oA Az ALuE AMEEIY. A2as
A 100 FHRE 7202, S 9375 FHFE,
29 1875 F%FF, 2 5 625 THEY 95E
Argste] Az 7] AL 108 39
50% oNE-&S 7hete] 72AIF F9F A2oA wyk
FE3Y AS3 FEES AXSIEY

MNES FEEHANAZE, F=)llA FY3+3
o FHE fAE FFTo AAHTY FH AxsEA
o AzxE AES B =, 108 S 50%
&S 7t T2A12E T A4 wwk &3
oq MNEF FEEES AZSAT

2~H|H]oKStevia rebaudiana)= FICKeA A=
A TYstel ALg. FHE FAR TRl AH
g H Az Y Axd Aess B &, 104
o 50% oletE&S 7hsted 72A%F EQF A2
A nHE FE3e] 2HBo} FEES A XA

Gyeong Carop Stevia Total
okgo (%) (%) (%)
(%)
G 100 — — 100
C — 100 — 100
S — — 100 100

G1:C1 50 50 — 100

G1:C2 33.3 66.7 — 100

G2:C1 66.7 33.3 — 100

G1:C1+S 45 45 10 100

G1:C2+S 30 60 10 100

G2:C1+S 60 30 10 100

Table 1. Mixed ratio of Gyeongokgo, Carob and
Stevia.

Table 1.3} Zo] A& G, C, S& AL, HME,
~EulolE 77t BY gRow sAt Aw
G1:.C1l, Gl:C2, G2:C1& ~HH|o}= ALt H=
a9 AFS 247 1, 12, 212 EFsP AR

GL.CI+S, GL:C2+S, G2:C1+S& ZHH|o}& 10%,
a9 AMES 47 1, 12, 212 gt F v
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9] 2,2-diphenyl-1-picrylhydrazyl(DPPH) <}t
] BAS dolrry] 9] AdlA 12 A=
T 5H(31.25, 62.5, 125, 250, 500, 1,000ug/m)=
96 well plateol] &F3tdtt &F¢ A=l 0.2mM
DPPH &3 &gste] H& xphatar 37C oA 30
B w8AIZl &, Microplate reader(Molecular

Devices FilterMax F5; San Francisco, CA, USA) 7]
718 AHgste] 520nmol A FFEE A3

B
L=

X
to T A

2) NZ54 AA

Al 3z = 3 <
MTTI[3-(4,5-dimethylthiazol-2-yD)-2,5-diphenyltetraz
olium bromide]l #4478 &4 (colorimetric assay)
< AME3te EAHSAT Qluwlold T2AIZE &
Ao Rie InZ A4S, Img/ml MTTE
100p =z el H7EE ek o] &, A4l Z+(Raw
264.7)E 37ColA 2412 &< 5% CO2 % 95%<]
02 &A sfol wjFstgt. A E=Raw 264.7)

= M EZFL3YKTCC, Seoul, Korea)oll A Bk
glo} AH&-35F S T o & A &£ F=(Raw 264.7)

lipopolysaccharide(LPS)E 200ng/ml &=2 *]&]3}

A, F=E(, 10, 100pg/m)E Mg o, ol F
24X 7t FoF wiFst AT 2443 F, lmg/nl 2] MTT
E A stal 3AIF 3, MEo| MIT A= <lsl
AAE ZopzHformazan)S DMSO W2 Ho
570nmoll Al FFE=E SH3 AT

3) 2bstE A A A

10% Fetal bovine serum(FBS)E {3k

Dulbecco’ s modified Eagle’ s medium(DMEM)I
10% FBS, 100ug/ml AYAZH 2L 100ug/ml 2EANE
mhol] AlS H7EE viA o giAAZFRaw 264.DE A
Z3te] 37C, 5% CO2 zZANA wjdslgdth. A&
E ZZr 1, 10, 2 100ug/ml FEE 3AH3 A=t
LPSQ200ng/mDE 33 AMELE HIAE FAlo A
glste] 244 %F wieFstRT 1 F, AlZeiF B
B 100ul &} Griess reagent[1%(w/v) sulfanilamide,
0.1%(w/v)  naphtylethylenediamine in 2.5%(v/v)
phosphoric acid] 100l & 33t 96 well &8 o]
Eof A 10% &< wkAIAY. 7] Griess reagent
g & Enzymelinked immunosorbent assay(ELISA) 2]
O & AF&3te] 540nmollA 3 =5 SHst A
B gkstd 4o s ST AAE obEAY
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(nitrite)9] &=+ o}FFAMJEF(sodium nitrite)S
DMEM &< oj] A& o] &3t AL
3t T H] 9] AL B} =
(Dexamethasone, 10.M)S dANEFTOZ AL}

ATt

4) AFA Al BT A A &4

HEA APl EZIQIQ) TNF-o 2 1L-69 2d ¥
315 ELISA 2B & AR&ste A3t 96-well
plateol] 2zt Afo]EFRRle] Wig @Y FE FAE
PBS(pH 7.4)= 343kl 96-well plateo] 100l 2
2V7y ARG o, 4T oA 24A3E F<F A5
t}. A7) plateE 0.05% tweeno] 39 PBSZ A
% & Reagent Diluent(1% BSA, 5% sucrose, 0.05%
in PBS) 300uL=Z A8l 1A &<k
blocking 3tATh o3 W AAZ th2, AdA 19
ARE FE¥EA, 10, ¥ 100pg/mDZE 7S 3, 3
TCAA 2412 FF HAstATE A AZte] A3
H %, 7 welle oAl MlASEA 3L, ble] 2 ®l(biotin)
A8 2x A (Detection antibody) 100ul S
A7vste] oAl 2417F FF WA AT Ld(WelD&
Aol the Streptavidin-HRP 100p1 S 718},
37T A 202 Bt WAst d(welDS ThA AlA
g+ o, 7132l HRP &< H7tstar, SARkg2
450nmol| A S48t

o]

TH=E
5 AsE4M B FAAY
A7 EA A= GraphPad Prism8E AH83142
H, 94 A2 One way analysis of variance
(ANOVA)Z, 5AH 7742 Student-Newman-Keuls
testE AFESIAT. p #el 0.05 olstE FAACE
frolsttta westSTh
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Con
cen
t.rat Gl: Gl: G2 Gl: GI1: G2:
ion K C S c1 c2 cC1 Ccl C2 (1
(1g +S  +S  +S
/ml
)
31. 30. 16. 38. 27. 29. 28. 26. 28. 29.
25 52 27 82 73 32 34 42 27 16
62. 31. 20. 46. 29. 33. 29. 29. 33. 30.
5 17 98 40 41 75 94 45 11 67
125 33. 22. 59. 38. 41. 34. 31. 42. 35.
20 50 88 27 17 17 81 71 46
950 34. 22, 74, 48. 53. 43. 37. 60. 44.
80 77 16 94 11 36 52 79 91
500 40. 23. 91. 66. 66. 56. 45. 80. 56.
46 09 29 45 97 48 12 26 29
1,0 58. 25. 96. 79. 89. 72. 62. 87. 68.
00 36 10 02 24 74 70 80 30 28

Table 2. DPPH assay. Samples of Preparation Examples A to
I were dispensed into 96 well plates by concentration (31.25,
62.5, 125, 250, 500, and 1,000 pg/ml) in order to determine
the DPPH radical scavenging activity of a single extract or
composite extract of Gyeongokgo, carob, and stevia. The
dispensed sample was mixed with a 0.2 mM DPPH solution to
block light and reacted at 37°C for 30 minutes, and then
absorbance was measured at 520 nm using a microplate
reader (Molecular Devices FilterMax F5; San Francisco, CA,
USA) instrument.

e Ao ywyton,
#2223 Gl.Cl,

=¢| DPPH E}VJ% 4

@GdF=+&2° DPPH
N

24

2. Az

Il

1l
i)
Ui

Fig. 1. MTT assay. A macrophage line (Raw 264.7) was
treated with LPS at a concentration of 200 ng/ml. The cells
were treated with each concentration (1, 10, 100 ug/ml),
and the formazan produced by the MTT treatment was
dissolved in DMSO solvent to measure absorbance at 570
nm.

LPS &3t tha M EF2] AE EEo] 20% A
= ZAaskes Aoz AFAFEHJY, dIFEE T U}
A HE A= e S A

o] 54 JF GYFEE
g3 A FTANAE AE FAET tH] Ax S
€0 Z+7180.18£0.71%(1pg/ml), 81.03+2.82%(10pg/
m) % 90.50+2.07%(100pg/m)=Z SAF Ao, G2
3T BEFEES AT AFTAAAE AR FA
g ¥ ME AEEo] 2+t 81.45+0.54%1ng/
ml), 83.12+2.89%(10ug/ml) = 91.66+0.19%(100pg/
n)E ZAFHAL, He 3T EFFEES At
ANdTolAeE AE FAHET tHl Alx AEE0]
Z+Zy 85.0940.71%(1pg/ml), 88.54+1.23%(10pg/ml)
2 90.83+£0.81%(100ug/mZ2 =AH =l oH, 1o 3F
BYEFEES A AdTANAME AE FAEL
el M= AEEo] 77 84.04+0.50%ng/
ml),84.68+1.15%(10ug/ml) 2 93.44+1.71%(100pg/ml)
2 ZAHAS
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Fig. 2. Inhibition of nitric oxide production. The amount of
produced nitrogen oxide was measured by measuring
absorbance at 540 nm wusing an ELISA reader. The
concentration of produced nitrite was calculated using a
standard curve in which sodium nitrite was dissolved in a
DMEM  solution. For the comparative  experiment,
dexamethasone (10uM) was used as a positive control group.
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Fig. 3. Inhibition of TNF—a production. It was measured using
an ELISA assay. After the sample was added by concentration
(1, 10, and 100 pg/ml), 100 pl of detection antibody bound
with biotin was added. After standing for 2 hours, 100 pl of
Streptavidin—HRP was added. The HRP solution was added,
and the color development reaction was measured at an
absorbance of 450 nm.
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Fig. 4. Inhibition of IL—6 production. It was measured using
an ELISA assay. After the sample was added by
concentration (1, 10, and 100 ug/ml), 100 ul of detection
antibody bound with biotin was added. After standing for 2
hours, 100 nul of Streptavidin—HRP was added. The HRP
solution was added, and the color development reaction was
measured at an absorbance of 450 nm.
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