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The Anti-inflammatory Effect of Angelica gigas Nakai
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Abstract In this study, the anti-inflammatory effect of supercritical carbon dioxide selective extracts, which
extract decursin and decursinol angelate, the vital active ingredients of Angelica gigas Nakai, in high yield, was
measured compared to that of ethanol extracts. To measure the anti-inflammatory effect, the production of nitric
oxide(NO), an inflammatory mediator, and interleukin(IL)-6 and IL-8, inflammatory cytokines, was measured. NO
production was measured by Griess assay on Raw 264.7 cells induced inflammatory response by
lipopolysaccharide(LPS), and IL-6 and IL-8 production was measured by enzyme-linked immunoadsorbent
assay(ELISA) on human keratinocyte cell line(HaCaT) cells induced inflammatory response by tumor necrosis
factor(TNF)-a. The amount of NO production was suppressed outstandingly by the supercritical carbon dioxide
extracts compared to the ethanol extracts. The amount of IL-6 and IL-8 production was increased by the ethanol
extracts, whereas statistically significantly inhibited by supercritical carbon dioxide extracts at the concentration
of 6.25 ng/mL(P<0.01). Through these results, we confirmed that the supercritical carbon dioxide selective
extracts of Angelica gigas Nakai could be used as an anti-inflammatory cosmeceutical material to alleviate
atopic dermatitis.
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Figure 1. Raw 264.7 cell viability treated with Angelica gigas
Nakai extracts. */<0.05 and #+/x0.001 vs. CTL, CTL:
non-treated control, AGE: Angelica gigas Nakai ethanol extract,
AGS: Angefica gigas Nakai supercritical carbon dioxide extract.
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Figure 2. HaCaT cell viability treated with Angelica gigas Nakai
extracts. */<0.05 and *+/<0.001 vs. CTL, CTL: non-treated
control, AGE: Angelica gigas Nakai ethanol extract, AGS:
Angefica gigas Nakai supercritical carbon dioxide extract.
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Figure 3. The inhibitory effect Angelica gigas Nakai extracts on
NO production in LPS treated Raw 264.7 cell. "*/<0.001 vs.
CTL, "/A&<0.01 and "A<0.001 vs. LPS, CTL: non-treated
control, LPS: LPS treated control, AGE: Angelica gigas Nakai
ethanol extract, AGS: Angelica gigas Nakai supercritical carbon
dioxide extract.
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Figure 4. The inhibitory effect Angefica gigas Nakai extracts on
IL-6 production in TNF-a treated HaCaT cell. */0.001 vs.
CTL, "/A&<0.01 and "/*<0.001 vs. TNF-a, CTL: non-treated
control, TNF-a: TNF-a treated control, AGE: Angelica gigas
Nakai ethanol extract, AGS: Angelica gigas Nakai supercritical
carbon dioxide extract.
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Figure 5. The inhibitory effect Angefica gigas Nakai extracts on
IL-8 production in TNF-a treated HaCaT cell. #/<0.001 vs.
CTL, "/<0.01 vs. TNF-a, CTL: non-treated control, TNF-a:
TNF-a treated control, AGE: Angelica gigas Nakai ethanol
extract, AGS: Angelica gigas Nakai supercritical carbon dioxide
extract.

- 852 -



The Journal of the Convergence on Culture Technology (JCCT)
Vol. 8, No. 6, pp.849—854, November 30, 2022, pISSN 2384—-0358, elSSN 2384—0366

a7 5llE ZAPT olgkE
B FE550] IL-8 AA ol n|x
23 TNF-a2 H5RHS 538 HaCaTH Eol| AGE
S} AGSE 3125, 6.25, 125 pug/mLe] FEZ A 2)dte]
ELISAE X8& A3E Yepligith IL-8 A4 A1
g AGS7F AGERTE 953k E9dkth AGE+ EE
A9 TR A TNF-a At o] 23] A4
FrolshA wde S7HA17] wba, AGSE 6.25 pg/mLe
TEAE TNF-a x%'ﬂ? e 75 % 7] 5AE
o2 Fog AAlT Ak

& AE9l decursin®} decursinol angelateZ 5vf ©]AF
=S 58 g FE3rhe B AREY] A At
Ftolm[14, 15], IL

r_>.:

-6 Ui] -8 Agid%k Xxg

ér
Q‘Jrﬂlmﬂw

o

ffo

4 HE e
i
© g

M{N' M toh
rO
3
= G
5
_&L_l‘
TR
5 7
g
r%
@,
=
@
i

o
it
fo
oM,

% o
I
o
olN
o
it
m{n
i
mlo
o

o rlr
o2
nE §
.o
o
olf
tlo
ful

I
oz
oo 1%

P
o<
@ g% mot

[0 do X
U o
N oox 1

3] Wow Azbar,

Y
oft
=)
rr

decursin®} decursinol angelateS THF
o] %“4014‘:}3’— aHA Sl
O] #e decursin %
Hell vl 58 o]

b o
2_("
kd
32
> 2
o
jalt
olX
fol
olf

jale
X
s

decursinol ang

= E
L2
o
uies

off

o
<,
ol ru:[o
2

32

2

E

=

il

ole]
7P‘]7e‘ ? ‘Rlﬁiﬁk H<s vy

me i

ol oft
ol
e
x
P Z o
T
Nor 12 H oo

L, O

2
=
>
2\
sl
o
[
a
o
Ay
[
4
i
e
rlo
=
au)
o Mo S ol

=2,
=
:0|1:,‘
48
2
a9
fols

r
tio
=
2
o
5
o
ol
>
o,

1o ol\
o ox,

i

o

I
(R
=2
lo b
:|°1:'4

Q38 T/ W, Z24A o aksheka
A& 6.25 pug/mLe] AFEolAE o

ATl A HF e o
A7) &

2
i
32
g =

2,
il
oft i
:Oga
o
o
f
=]

]

4L Ho
© 02 o

?c?

X

N

L

ut)

B

a

X

o

FT

)

[

1 to |r
02 v e

/o)
o
(o
frl
re
o

=2
=}
oo
pok
tjo
2
H°2
o
O

References

[11 SP. Yoon, B.S. kim, JH. Ree, S.C. Lee, and
YK Kim, “The environment and lifestyles of
atopic dermatitis patients,” Korean Journal of
Dermatology, Vol. 37, No. 8 pp. 983-991, 1999.

[2] SK. Park and B.J Lee, “Market trends for atopy
treatment cosmetics,” Korean Industrial Chemistry
News, Vol. 22, No. 1, pp. 3-11, 2019.

[3] KH. Kim, “Overview of atopic dermatitis,” Asza
Pacific Allergy, Vol. 3, No. 2, pp. 79-87, 2013.
[4] JM. Spergel and A.S. Paller, “Atopic dermatitis
and the atopic march,” Journal of Allergy and
Clinical  Immunology, Vol. 112, No. 6, pp.

S118-S127, 2003.

[6] D.Y. Leung, M. Boguniewicz, M.D. Howell, L
Nomura, and Q.A. Hamid, “New insights into
atopic  dermatitis,” The Jownal of clinical
investigation, Vol. 113, No. 5, pp. 651-657, 2004.

(6] ]J.S. Kang, “Pharmacological effect of decursin,
decursinol angelate, and decursinol derived from
Angelica gigas Nakai,” Journal of Life Science,
Vol. 31, No. 12, pp. 1128-1141, 2021.

[71].S. Heo, J.Y. Cha, HW. Kim, HY. Ahn, KE.
Fom, S.J. Heo, and Y.S. Cho, “Bioactive
materials and biological activity in the extracts
of leaf, stem mixture and root from Angelica
gigas Nakai,” Journal of Life science, Vol. 20,
No. 5, pp. 750759, 2010.

[8] N.S. Seong, K.S. Kim, S.T. Lee, and S.W. Lee,
“Environmental variation of decursin content in
Angelica gigas,” Korean Journal of Crop Science,
Vol. 38, No. 1, pp. 60-65, 1993.

[9] KM. Kim, J.Y. Jung, SW. Hwang, M.]. Kim,
and J.S. Kang, “Isolation and purification of
decursin and decursinol angelate in Angelica
gigas Nakai,” Journal of the Korean Society of
Food Science and Nutrition, Vol. 38, No. 5, pp.
653-656, 2009.

[10]Y.H. Choi, E.J. Park, Y.L. Kim, Y.W. Chin, S.H.
Jeon, SN. Joung, .. and JW. Kim, “Selective
extraction of cytotoxic  substances  from
medicinal plants using supercritical carbon
dioxide,” Korean Journal of Pharmacognosy, Vol
30, No. 1, pp. 59-64, 1999.

[11]C.G. Pereira and M.A.A. Meireles, “Supercritical
fluid extraction of bioactive compounds: funda
mentals, applications and economic perspectives,’
Food and Bioprocess Technology, Vol. 3, No. 3,
pp. 340-372, 2010.

- 853 -



The Anti—inflammatory Effect of Angelica gigas Nakai Supercritical Carbon Dioxide Selective Extracts

[12]J.L. Hedrick, L.J. Mulcahey, and L.T. Taylor,
“Supercritical fluid extraction,” Microchimica
Acta, Vol. 108, No. 3, pp. 115-132, 1992.

[13]E. Reverchon, “Supercritical fluid extraction and
fractionation of essential oils and related
products,” The Journal of Supercritical Fluids,
Vol. 10, No. 1, pp. 1-37, 1997.

[14]S.I. Park, SH. Heo, J. Lee, and M.S. Shin,
“Extraction of active compounds from Angelica
gigas using supercritical carbon dioxide and its
physiological activity,” Journal of Convergence
r Information Technology; Vol. 11, No. 6, pp.
206-212, 2021.

[15]SI. Park, SH. Heo, KW. Lee, JL. Kim, and
M.S. Shin, “Antimicrohial effects of supercritical
Angelica gigas extracts and enhancement of
skin  permeability using cell penetrating
peptide,” Zirkish Jownal of Computer and
Mathematics Education, Vol. 12, No. 13, pp.
6063-6071, 2021.

- 854 -



