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Antioxidant and Anti-Inflammatory Effects of
Kamisipjeondaebotang in RAW 264.7 Cells

Jeong-Ho Myung and Myung-Sun Lee

Department of Health and Beauty, Daejeon University

ABSTRACT

As Kamisipjeondaebotang (KSD) extract is an herbal ingredient, safety is very important due to possible

cell poisoning or heavy metal toxicity to organs when administered to humans or animals. Accordingly, this study
examined the antioxidant and anti-inflammatory effects of KSD extract to confirm its medicinal safety by using RAW
264.7 cells after heavy metal screening, functional index test of the liver and kidney, and cell survival rate test. Heavy
metals were not found in KSD extracts or were less than standard amounts. Liver function indices such as aspartate
aminotransferase and alanine aminotransferase revealed low values and kidney function indices such as creatinine and
blood urea nitrogen were not significantly different from the normal group. This proved the safety to the human.
RAW 264.7 cells showed no poisoning compared to the control group in terms of survival rate. Regarding the antioxidant
effect of KSD extract, 2,2-diphenyl-1-picrylhydrazyl radical scavenging activity and 2,2’-azino-bis(3-ethylbenzothiazo-
line-6-sulphonic acid) radical scavenging activity increased at concentrations over 10 pg/mL. The anti-inflammatory
effect of KSD extract significantly decreased based on the amount of nitric oxide at concentrations of 10 and 100
pg/mL compared to the control group. Expression of interleukin (IL)-1p and IL-6 decreased in a concentration-dependent
manner. There was no significant difference in tumor necrosis factor-a level. Based on the results, KSD can be regarded
as a safe antioxidant with anti-inflammatory effects for fracture treatment.
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o B ATE AN F /15 G5, 3YF
A48 W AQE, G, 2R 24§37 ARL )
of Wopgion AERY L FFE o5 479 ek
o stsla ikE mIl 2 RAW 264.7 A EE o] &3 3
9% wE AFs] BE ARAZY 1 2ARE D
st

A g A8F RAW 264.7 A HMEE= A XT3
(Seoul, Korea)oll Al 7+ 38kl vk, ARE-gF 71m] 4 o g0
3} KSD& }17])01] TAE FAELS F)SYs 1:‘(Daegu
Korea)oll A +9 & tjddjenl TBRC-RICo A A%k o}
= AF&glom, 1 &3 AR RH(13)S Table 1JJr Zom,
KSD 234 DW 1,000 mLE il 3A|3t 37 &3 o3
NS o]& rotary vacuum evaporator(B-480, Biichi Co.,
Flawil, Switzerland)ol 4] ¢ &3} 553 &4
freeze dryer(FDU-540, EYELA Co., Tokyo, Japan)=
A Azste] B 4.6 g& GAEGloH, AAH B2
AL BEa(-80°C)ell A Htstw Aol wat 48 5
2 FHrel A3t Agatgith AdEEd A 115
9] Sprague Dawley(SD) rat(310~360 g)= z}=H}9]
(Gyeonggi, Korea)oll A &g wto} A3 FA7x] 1GALs
()72}, Gyeonggi, Korea)9} & %3] o338t

== 2242°C, % 55+15% 12A]7F~12A) 7F(ight-dark
CYCle)J §]r7j°ﬂ/‘1 7 AF 2ol AZAI & ARl
"}”Q“OV”‘:} = A % o EAEE 91439
SUCEEARE &2l9 93] SIS DJUARB 2015-022)
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Table 1. The prescription of Kamisipjeondaebotang (KSD)
Weight (g)

Pharmacognostic name

Ginseng Radix Alba
Atractylodis Rhizoma Alba
Hoelen

Glycyrrhizae Radix et Rhizoma
Rehmanniae Radix Preparata
Paeoniae Radix

Cnidii Rhizoma

Angelicae Gigantis Radix
Astragali Radix

Cinnamomi Cortex Spissus
Pyritum

Albizziae Cortex

Drynariae Rhizoma

N

o N e e T T R S

(9]
o]

Total amount

M| £ HH ¥

A" RAW 264.7 A|EE 50 mL FHol %7 fetal bo-
vine serum(FBS, Invitrogen Co., Carlsbad, CA, USA) 9
mLE Y3 AEXE F/HA171 F 1,200 rpmol A 57Fe]
A13-2) (Sigma-Aldrich Co., St. Louis, MO, USA)E %3
AZ NS A ASH T NET EY= FH 10% FBSS}
1% penicillin®. 2 4% Dulbecco’s modified Eagle’s
medium(DMEM, Gibco BRL Co., Grand Island, NY, USA)
w#] 1 mLE Fo8] FFA1F Y. 100 mM dishell 9 mLe]
iR E @al, MEE FHAIA AZa 7] (SANYO Electric
Co., Gunma, Japan) 37°C, 5% COzol A sttt A
Hj ¥ 53] o] AL, AIRES HE3s] Aol 244]
7+ ZoF AL A AL
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T AR wigtele] Al o= AR}
mlLE 5293 Al S 1A gH] £7]o
L WHoE x4t FTAFA R
=H|E =N, FAF NS o] &3 e
u} 233 A/ (ICP, Shimadzu Co., Kyoto, Japan)Z
PG AT RAYE FAFHoZ AMNS
Sra= fﬁ% —35.9] A5 KSD F#&% 50 mge A3}
A B4 glol F2E247](Tele-
dyne Leeman Labs, Hudson, NH, USA)E Al&-3te] 54
3hSith KSDE 857F A A 8A <] dAHAA 1+ 715 A%
Q] aspartate aminotransferase(AST), alanine amino-—
transferase(ALT) @A % AALE Fom AST, ALT &4
S+ JSCC UV method®] 98 & o|&3to Agst A5 &
A712 A3 217]%5 A 3EQ] creatinine(Cr), blood
urea nitrogen(BUN) ZA = SHS 98 7+ 7|5 A=
zzq“_’Jr 7L°] KSDE 8F7F A3 e A N A3k
303E7F 2ol Al Hgk 2 3,000 rpmelA] 15
—rﬂ' °J” st EeE A4S dAdgEgn gy e
IH(Daejeon, Korea)oll 4 o33t} Cre] g2 cre-
atinine Jaffe method®] 2], BUN9] &&-2 Kinetic UV
sto] A st

X
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o2l
ol
ol
£
Jlm
r°1'

assay for urea/urea nitrogen® ¢ E o]&
AEEA 7|2 g% SAHS

MZz=N =4

RAW 264.7 A3 96-well plated] 1.5x10° cells/well
2 BF5te] 2427 B v AT A A N 2e HHOk
oo 7 WAL, KSDE 42 1, 10, 100 pg/mLe] &
2 g3l 2442 Bt Aujkaict vl 3 10 pLA



Zhul A A B Ee] RAW 264.7 A¥EolA a3 2 = g3 1273

Fhvlste] AERFA(37°C, 5%
229tk WA F 450 nm
sel vlziel vlg Aol A%
bt

KSD #%%& solution

> oki mlo o

B oo
ol

At 24 84 AgLe A"l A8y d 2,2-
diphenyl-1-picrylhydrazyl(DPPH)& Ab-g-38= W o]t}
KSD #&%& % 1, 10, 100, 1,000 pg/mLe] Lz
sAatgd on, oo &3A171 0.2 mMe DPPH &9
150 pLe} KS FEE

< 7+ 100 uLW E3gtste] 37°C &=
ol A 3047 ZF WS A A TE HES $ 517 nmell A FF =9
A3 SAS Ande gz FRFE 9
™, DPPH §99] tzoll= ol eh2S Yol 1A s A9l
t}. DPPH 2Hrett] 2 &A% Alxke o] Ao u}skc,

2A8(%) =(1-

2,2'-Azino-bis(3-ethylbenzothiazoline-6-sulphonic
acid)(ABTS) W2 7|& Ba ¥ S +=A4351o] 96-well
plateell SA A AHlch KSD F#+&55& 3% 5%71 1, 10,
100, 1,000 pg/mLe] F%=7F A 3|A A7 o™, ABTS &
Mo 74 mM ABTS9 2.6 mM potassium persulfates
Alzg v, %‘* of 3HF F<t BEste] o] =(ABTS-")

< AN F 734 nmelA FFE SAGe] 1.5 o5t
U2 s Msla, 843k ABTS-+ £ 150 uL¢} KSD
FEES 22 5 ul 2§ska, A2 E A 1083 HP—"—Al
71 S 734 nmoll A THES %Zé steltt. st
T O R FHTE AMESI] gz gigk ABTS a}ﬂ%
2ATE WEEE AAsed.

ANE H7HEY 3=
/\ﬂ%(%)—(l— ]_\'j_-%a];piqj_;;i )Xloo
gos 55 2

Nitric oxide(NO)¢] & =HL RAW 264.7 AlX=
96-well plateo] 1.5%10° cells/well& 100 ulL¥ ¥F3}1
37°C, 5%, COz MEMF7INA 24417t &<t wi skl .
wjoF 3 1, 10, 100 pg/mL 5% KSD FZE-<f lipopoly—
saccharide(LPS, Sigma-Aldrich Co.)E 1 ng/mlL &%=
FAll Agste] NO AAdE 2447k &b Al Zu) F7] el A
FEAFTE 5 & NO B4 S74& 9130 nitric oxide de-
tection kit(Intron Biotechnology, Gyeonggi, Korea)<
o]-&-3Fth NO HAS F%3 96-well plateol nitric ox-
ide detection kit® T4 ¥ N1 buffer®} N2 bufferE 105
Ao 2 A E 50 pLA @& & ELISA reader 415 nm
ol FEEE S5 NO S F=3HA] %2 RAW
264.7 QX5 47 (Normal), NO WA S %33l FU &+
SES YA &2 RAW 264.7 A E )2 (Control)

RAW 264.7

A EZE 12-well platedl] 2x10° cells/well® 100 mL*
BF38kar 37°C, 5%, COz AEu 7)o 24417F F<t wl<k
sk wiek 3 1, 10, 100 pg/mL ¥=9] FU &%) LPS
SRR FAl A st A5 Al ETRL A
o] % ATA

£ 1 ng/mL
& 24417t FRE AlZu T A FFEAIZ T
Aol E7FS1 A A4S ¢lel MILLIPLEX® MAP Mouse
Cytokine/Chemokine Magnetic Bead Panel-Immunol-
ogy Multiplex Assay& ©]83}3th 12-well platedll A &
T4 Al EFR A S FEe vl gdS 500 mL 357314
1,500 rpm Z700 A 104 & 9AEE g A Ae 96—
well plateo] 25 pLL® #=3}al assay buffer, matrix sol-
ution, antibody-immobilized beads& Z}7}+ 25 pylL.¥ 713}
o] Z3Hsk & 2413 &9 Aol A Hk-E-A]7] 2L washing €
= &I o] &st] 23] ATt o] F 25 L de-
tection antibodyS ¥ & 1A%t 5¢F plate shaker(500
rpmE YHEA 712 F7FE 25 pl9 streptavidin—phy-—
coerythring ¥ il t}A] plate shaker(500 rpm)& ¥F$-A]
71 o+ washing ¢+ &HE& o] &3] 23] A3l
A& & Dulbecco’s phosphate buffered saline(D-PBS,
Welgene, Gyeongbuk, Korea)& 150 pul. ¥

©]-8-3}4] tumor necrosis factor(TNF)-a, interleukin(IL)-
1B, IL-6% SAHsUE. 954 A EAR] AES F =3

A &Fe RAW 264.7 AIXE AA+(Normal), 954 Aol
BRI A4S FEsta FU 258 AEshA &2 RAW
264.7 AIXE ZT(Contro) o2 E7|8F o,
of thst WIS A4S F3) NO A Adlss EA33ich

d3 LuminexZ

SAXM

FAA B = SPSS(Statistical Package for the Social
Science, ver 11.0, SPSS Inc., Chicago, IL, USA)2] un-
paired Student’s t-test 2 ANOVAE o] &3}o] EAHEA]
9 Duncan’s multiple range test® 438 &g o, X

0.05¢F /X0.01 A Fod& A3
Zn o D
oLy
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Table 2. Content of Pb, As, Cd, and Hg in KSD

Pb As Cd Hg
Permissive density 5 3 0.3 0.2
(mg/kg) 1
KSD ND" ND 0.001 ND
YND: not detected.
250 -
= 200
2
5
§ 150 -
£
T 100 4
H
'_
2 50
O 4
Normal Control KSD 200 KSD 400
Study group

Fig. 1. Effect of KSD extract on the AST of serum in skull frac-
ture in rat. Skull fracture model followed by Normal, Control,
KSD 200, 400 mg/kg by the administration for 8 weeks. The
results were presented by the mean+SD.
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Study group

Fig. 2. Effect of KSD extract on the ALT of serum in skull frac-
ture in rat. Skull fracture model followed by Normal, Control,
KSD 200, 400 mg/kg by the administration for 8§ weeks. The
results were presented by the mean+SD.
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DPPH, ABTS ZiC|Z A7{s
DPPH®= <t ¢ etz = A F559 kst &4
Ao de Ag5a gtk KSD #5529 DPPH A7A&
< 54% 4¥ Table 33 2ol 1 ug/mL 5%+ 0.30+
1.77%, 10 pg/mL F%olA 1.66+1.26%, 100 pg/mL &%
o)X 4.47+£0.97%, 1,000 pg/mL &%=l A 41.35+1.77%
2 e 10 pg/mL o]/de] x4 EHq o= gt
2750l T71eHe Blow, Leest Oh(26)dl 23k Al A )
BHE gatsl Ao E FU FrolA 7.4~94.3%2] &

0.8
T 07
[}
E 06
1S
2 05
[0}
2]
c 044
E;
3 0.3 4
c
c 0.2 4
®
© 0.1
O

0 - : : .
Normal Control KSD 200 KSD 400
Study group

Fig. 3. Effect of KSD extract on the creatinine of serum in skull
fracture in rat. Skull fracture model followed by Normal, Control,
KSD 200, 400 mg/kg by the administration or 8 weeks. The re-
sults were presented by the mean+SD.
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Fig. 4. Effect of KSD extract on the BUN of serum in skull
fracture in rat. Skull fracture model followed by Normal, Control,
KSD 200, 400 mg/kg by the administration for 8 weeks. The
results were presented by the mean+SD.
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Fig. 5. Cell viability of KSD extract in RAW 264.7 cells. Cells
were treated with 1, 10, and 100 (ug/mL) of KSD extract for
24 h. Cytotoxicity was measured using an MTT assay. The re-
sults were expressed as mean+SD from three independent ex-
periments.

Ao E vl g xpolE= A F oJFZ o7 DPPH &7
So] Z713S B 4 itk ABTS A& DPPH &7 &
A zbelE ok (27) SHAIZ ] Ha AFe] AdA



7H A AT E o] RAW 264.7 Al

Table 3. DPPH free radical scavenging activity of KSD extract
at various concentration

Conc. (pug/mL) Scavenging activity (%)

1 0.30+1.77°"?
10 1.66+1.26
100 4.47+0.97°
1,000 41.35+1.77°

YValues are mean+SD.
Different letters (a-c) within a column indicate significant dif-
ferences at P<0.05 as determined by Duncan’s multiple range
test.

Table 4. ABTS cation radical scavenging activity of KSD extract
at various concentration

Conc. (pg/mL) Scavenging activity (%)

1 1.87+0.85*Y%
10 2.89+1.06°
100 8.12+1.19°
1,000 69.11+£2.23°

YValues are mean=SD.

IDifferent letters (a-c) within a column indicate significant dif-
ferences at P<0.05 as determined by Duncan’s multiple range
test.

o] %o} DPPH &7 &/dW 3 o] vlastglch. KSD F&%&
°] ABTS &A&S S4¢ A7 Table 49F 2] 1 ng/mL
FXol M 1.874£0.85%, 10 ng/mL sX=lA 2.89+1.06%,
100 pg/mL %ol A 8.1241.19%, 1,000 pg/mL %% 4
69.11£2.23%% e 10 pg/mL ©]/39] oA o]&3
o= gz &7l TS BloH, Lee9t Oh(26)9]
AT E 1.9~86%°] ~A%5 0= H &9 i}o]b A W
FE oEH R ABTS 2750 T7HHE B 4 ot ol
gk A3 KSD Aol @itst &4 =A

o] Al o] o]o o

=4
o
T AT =

g 5 210134 oF 2A%E ¥Y & Yt GFF AT
b B fow Aztarh

NOQ| MMk o|Xl= &

g2 Ao A A E = NOE A Ul 749 o] 2189
NE A BAZ RAW 264.7 XA KSD F%E<] NO
AAFE FA A7 Fig. 67 o] tl&a5 100.0£3.7%=
VERE o) At 34.442.7%, KSD F%ES 1 pg/mL
sEolA 101.6£14.6%, 10 pg/mL F%=olA 81.4+6.3%,
100 pg/mL E%olA 69.4+7.9% = eb} tf xtol Hla}
o] 10, 100 pg/mL =0 A oA oA 743t Leest
Oh(26)9] dAtelA 9] &, FFUF FEES dAAE
of g A FEE F= 7ol nlds] NO AA=
AA e} vzt A5 YeRIAT uheba] KSDe| Ao
52 NO AXRS AAAA 7 whgol dig 7] WY
715l =L =& Aolg AZdr

RAW 264.7 MIZ Li AtO|EFIRI0 O|X|= Fet
IL-1B+= cytokine networkel &2

ro
19
1]
o
._}
>
ke
]

oA st 9 IS a3 1275
140
S 120
g
© 100 A
—
]
X 80
&
5 60
>
°
S 40
S
O A
Normal Control

Concentratlon (pg/mL)

Fig. 6. Effect of KSD extract on LPS-induced nitric oxide (NO)

production in RAW 264.7 cells. RAW 264.7 cell was treated

with 1, 10, and 100 pg/mL of KSD extract and LPS (1 pg/mL)

for 24 h. The amount of nitric oxide in supernatant was measured

using Griess reagent. The results were expressed as mean+SD

from three independent experiments. Significance of results,
“P<0.01, "P<0.05.

dstet IL-2 Aol EFRR] &8 SN+ 9885 gt
(28). & A7 47} Fig. 79 2¢] RAW 264.7 A2 4] KSD

FEE9 IL-1B8 A FA o] 48.016.2 pg/mL, A
Aol 12.6+1.0 pg/mL, KSD F&52 1 pg/mL XA
43.3£12.8 pg/mL, 10 pg/mL =4 28.1+4.4 pg/mL,
100 pg/mL F=oA 29.2+7.1 pg/mL=E YEF} ool
H|3lo] 10, 100 pg/mLe] sXdA F24d +=(/X0.05)
FAaE Ho F7F 2 AskdA EASE IL-15 AA
AAell F3Fo] vk BZET IL-65 A9} A5 =4
| ThFetAl Holats Aol EFRIC R YIS 2EY A4
Z 3} plasma cell ¥3} f=% 3}(29). ¥ A+ Fig.
83t o] RAW 264.7 A3 4 KSD F&&°] IL-6 4%
SAe A3} gxzo] 1,269.3+8.9 pg/mL, Aol
200.6+71.3 pg/mL, KSD F&E2 1 pg/mL X0l A
1,169.0£300.3 pg/mL, 10 pg/mL F=A 991.0+12.6
pg/mL, 100 pg/mL &Xol4 935.3+127.2 pg/mL= L E}

2

mlo

60 -

50 |
40
30 A
20
107
0,

Normal Control

IL-1B production (pg/mL)

Concentration (pg/mL)

Fig. 7. Effect of KSD extract on LPS-induced IL-1p production
in RAW 264.7 cells. RAW 264.7 cells were treated with 1, 10,
and 100 pg/mL of KSD extract in the presence of LPS (1 pg/
mL) for 24 h. The results were expressed as meant+SD from three
independent experiments. Significance of results, "P<0.05.
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1600 ~
1400 -

1200 A

1000 H
800 -
600 -

) Iiu

IL-6 production (pg/mL)

400 A
200 *

Normal Control

Concentration (pg/mL)
Fig. 8. Effect of KSD extract on LPS-induced IL-6 production
in RAW 264.7 cells. RAW 264.7 cells were treated with 1, 10,
and 100 pg/mL of KSD extract in the presence of LPS (1 pg/

mL) for 24 h. The results were expressed as mean+SD from
three independent experiments. Significance of results, "P<0.05.

8000 -

7000 A

6000 -
5000 -
4000 -

A

TNF-a production (pg/mL)

3000 -
2000 A
1000

Normal Control

Concentration (pg/mL)

Fig. 9. Effect of KSD extract on LPS-induced TNF-a production
in RAW 264.7 cells. RAW 264.7 cells were treated with 1, 10,
and 100 pg/mL of KSD extract in the presence of LPS (1 pg/
mL) for 24 h. The results were expressed as mean+SD from
three independent experiments.

izl mlake] 10, 100 pg/mLe] sl A o4 9l

a8t AT A4S Fmss slolg AztEh
TNF-a A M E7F LPS #Fel] o3k ¢4Z A Alo] EFFS
wH|EH, ol AT S FHXAAR A A THI0).
o173 Fig. 99} o] RAW 264.7 Al XA KSD F&&
o] TNF-a B4 %S 543 23 djZo] 6,451.3£557.6
pg/mL, Aol 573.0452.3 pg/mL, KSD F%E2 1 pg/
mL EXolA 6,151.84779.6 pg/mL, 10 pg/mL &=l A
6,053.8+187.0 pg/mL, 100 pg/mL ¥l 6,041.8+
72.5 pg/mLE BTt Kim# Kang(31)9] &3 A okE 3}
Kounsar 5(32)9] nlt] &3 &5 XM X e A3}
AFEEUSE TNF-ao A4 a7 dov w2

9% Aol e Gk
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==Xl
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%1 nRto 2 AEH A 2

Eoﬂ vl GhA vEbgk o
Cr, BUNE A3 27 shol A4
313t RAW 264 7 AE 542 gzt gy
o zpol7} g1tk KSD F&5 9] 3tsl &
A7 DPPH &tz 2453} ABTS &z &A%
10 pg/mL ©]/de] Fol A ojEA o gAo] Frtakal
g9 29 54 7~‘J+ NO A=L& gzl vls) 10,
wolom [L-1B39}
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