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Sophara flavescens, Glycyrrhiza uralensis and Dictamnus dasycarpus have been widely used in folk medi-
cine for several inflammatory disorders in Korea and China. In this study, we compared the anti-in-
flammatory effects of the ethanol extracts of S, favescens (EESF), G. uralensis (EEGU) and D. dasycarpus
(EEDS), and their mixtures (medicinal herber mixtures, MHMIXs) on production of inflammatory me-
diators and cytokines in lipopolysaccharide (LPS)-stimulated RAW 264.7 murine macrophages. Our
data indicated that treatment with EESF, EEGU and EEDD significantly inhibited the excessive pro-
duction of pro-inflammatory mediators such as nitric oxide (NO) and prostaglandin E, (PGEy) in
LPS-stimulated RAW 264.7 cells. The ethanol extracts and MHMIXs also attenuated the production of
pro-inflammatory cytokines, including interleukin-18 (IL-1B) and tumor necrosis factor-a (TNF-a) by
suppressing their protein expression, respectively. Interestingly, MHMIX-1, which basic ingredients are
EESF, EEGU and EEDS in the proportion 3:1:1, more safely and effectively inhibits the LPS-induced
inflammatory status in LPS-stimulated RAW 264.7 macrophages compared to ethanol extracts of each
medicinal herb and other MHMIXs without causing any cytotoxic effects. Our study provides scien-
tific evidence to support that a berbal mixture, MHMIX-1 may be useful in the treatment of in-
flammatory diseases by inhibiting inflammatory regulator responses in activated macrophages.
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Fig. 2. Effects of EESF, EEGU, EEDD and MHMIXs on LPS-induced NO and PGE, production, and iNOS and COX-2 protein ex-
pression in RAW 264.7 macrophages. Cells were treated with the indicated concentrations of EESF, EEGU, EEDD and MHMIXs
for 1 hr before 100 ng/ml LPS treatment for 24 hr. (A) Amounts of NO were determined using Griess reagent and a standard
curve was created using NaNO; in culture medium. (B) Following the manufacturer’s instructions, the levels of PGE; in
the media were detected using a specific enzyme immunoassay. The experiment was repeated three times and similar results

were obtained (*p<0.05 as compared with control by NO test;

* p<0.05 as compared with LPS control by NO and PGE,

test; a <0.05 as compared with EESF by NO and PGE; test; b z<0.05 as compared with EEGU by NO and PGE; test).
(C and D) Cell lysates (50 pg) were resolved by 8% SDS-polyacrylamide gel electrophoresis, transferred to nitrocellulose
membranes, and probed with antibodies against iNOS (C) and COX-2 (D). The proteins were then visualized using ECL
detection. Actin was used internal controls for Western blot analysis.
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100 ng/ml LPS treatment for 24 hr. (A and B) Following the manufacturer’s instructions, levels of IL-18 (A) and TNF-a
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times and similar results were obtained (*p<0.05 as compared with control by NO test;
control by IL-18 and TNF-a test; a <0.05 as compared with EESF by IL-18 and TNF-a test; b p<0.05 as compared with
EEGU by IL-1B and TNF-a test). (C and D) Cell lysates (50 ug) were resolved by 13% SDS-polyacrylamide gel electrophoresis,
transferred to nitrocellulose membranes, and probed with antibodies against IL-18 (C) and TNF-a (D). The proteins were

Journal of Life Science 2014, Vol. 24. No. 3

G BFo] odte] folHoR dAHE
3A), ©5 F2E9 A 1A FEEEESFOA, 3
Fol A& MHMIX-10] 713 £& SAH e Bef F3} o}

KR

=
2] MHMIX-19] IL-18 A4 dAE & 14 %= (EESF) 20h
d cytokine (inflammatory i =
A= 14, 2=, MMO F52 ) -

| Yebsow, o= IL-1B &

S, HdE FE2E F UM FEE

o2 HYon, FEEFE FoAE MHMIX-10] tha
]
=

L2 (o 2
18
L
&
=
=
i,
ru‘i
gl

& 4 9tk (Fig. 3D). ¥1E 34 FEE(EESF) TS vl o)A
MHMIX-10] T4 F& TNF-a 44 o
o

AR A Bl
3

M 18 to f omg 5
D‘.?L
iCla}
g,
o
it
N
T
i
oy
K3
>~

=
[l ) l'UE 1")‘1

1200

1000

800

600

TNF-a (pg/ml)

400

200

N o & &
>
& & &

FAE 232 YES Oh(Fig. 3C). TNF-a QA &3] 4
= (EESF)°| 7V & ‘4%11"5

ch(Fig. 3B). o+&@ ol# @ m
ZRAE A AHE B

AEE BYoy IL1B
< 73, MHMIX—19] 4%

LPS (100 ng/ml)

D LPS (100 ng/ml)

N o »
¥ ¢ & &
NERERNEIR
& \‘gs* & &

N

<
& 3
D A 4

L
O
&

IL-1p |

—_— — — — —— — ——— | TNFa

then visualized using ECL detection. Actin was used internal controls for Western blot analysis.

" p<0.05 as compared with LPS



activity of the roots of Sophora flavescens. J Ethnopharmacol

11. Kubes, P. 2000. Inducible nitric oxide synthase: a little bit

334 BBUAUTIX| 2014, Vol. 24. No. 3
% FZ+(EEGU) 9 WAy FZE(EEDD)o| 3112 £¢4
FEEYE MHMIX-10] 393 B8 4o 24 /g v 127, 589-595
gAdS x 0]—6‘]- . 7 e .
T EAAdE A . of good in all of us. Gut 47, 6-9
12. Liu, D, Ji, L, Wang, Y. and Zheng, L. 2012. Cyclooxygenase-
2 expression, prostacyclin production and endothelial pro-
tection of high-density lipoprotein. Cardiovasc Hermatol
Disord Drug Targets 12, 98-105
13. Locksley, R. M., Killeen, N. and Lenardo, M. J. 2001. The
TNF and TNF receptor superfamilies: integrating mamma-

ZAe 2
Fo Aoz Adg Tol P&

£ 2%s n5H3dre
SHLING, 2013-E-7229-010205) 543 A< 9]

lian biology. Cel/ 104, 487-501
14. Masters, S. L., Simon, A., Aksentijevich, I. and Kastner, D
L. 2009. Horror autoinflammaticus: the molecular patho-
physiology of autoinflammatory disease. Ann Rev Immunol

27, 621-668.
15. Moncada, S., Palmer, R. M. and Higgs, E. A. 1991. Nitric
oxide: physiolohy, pathophysiolohy, and pharmacology

References
16. Newton, R., Seybold, J., Kuitert, L. M., Bergmann, M. and

1. Botting, R. M. 2006. Inhibitors of cyclooxygenases: mecha-
nisms, selectivity and uses. / Physiol Pharmacol 5, S113-124
2. Brynskov, ]., Foegh, P., Pedersen, G., Ellervik, C,, Kirkegaard, Pharmacol Rev 43, 109-142
T., Bingham, A. and Saermark, T. 2002. Tumour necrosis , K., ;)
factor alpha converting enzyme (TACE) activity in the co- Barnes, P. J. 1998. Repression of cyclooxygenase-2 and pros-
lonic mucosa of patients with inflammatory bowel disease. taglandin E2 release by dexamethasone occurs by transcrip-
Gut 51, 37-43. tional and post-transcriptional mechanisms involving loss
3. Cheung, C. Y., Poon, L. L. and Lau, A. S. 2002. Induction of polyadenylated mRNA. / Bid Chem 273, 32312-32321.
of proinflammatory cytokines in human macrophages by in- 17. Patel, T. N., Shishehbor, M. H. and Bhatt, D. L. 2007. A
fluenza A (H5NT1) viruses: a mechanism for the unusual se- review of high-dose statin therapy: targeting cholesterol and
verity of human disease? Zancet 360, 1831-1837. inflammation in atherosclerosis. Eur Heart ] 28, 664-672.
4. Dempke, W., Rie, C., Grothey, A. and Schmoll, H. J. 2001. 18. Ristimaki, A., Garfinkel, S., Wessendorf, J., Maciag, T. and
Cyc]ooxygenase_z a novel target for cancer Chemotherapy? Hla, T. 1994. Induction of cyclooxygenase-Z by interleukin-
J Cancer Res Clin Oncal 127, 411-417. alpha. Evidence for post-transcriptional regulation. / Biol
5. Dowlati, Y., Herrmann, N., Swardfager, W., Liu, H., Sham, Chem 269, 11769-11775
L., Reim, E. K. and Lanctdt, K. L. 2010. A meta-analysis of 19. Sarkar, D., Saha, P., Gamre, S., Bhattacharjee, S., Hariharan,
cytokines in major depression. Biol Psychiatry 67, 446-457. C. and Ganguly, S. 2008. Anti-inflammatory effect of allyl-
6. Gonzélez-Périz, A. and Claria, J. 2007. New approaches to pyrocatechol in LPS-induced macrophages is mediated by
the modulation of the cyclooxygenase-2 and 5-lipoxygenase suppression of iNOS and COX-2 via the NF-kB pathway.
-309. Int Imnmunopharmacal 8, 1264-1271.
. Nitri 20. Storck, M., Schilling, M., Burkhardt, K., Prestel, R., Abend-
roth, D. and Hammer, C. 1994. Production of proin-
flammatory cytokines and adhesion molecules in ex-vivo
xenogeneic kidney perfusion. 7ranspl Int 7, 647-649.
21. Swardfager, W., Lanctdt, K., Rothenburg, L, Wong, A,

Cappell, J. and Herrmann, N. 2010. A meta-analysis of cyto-

pathways. Curr Tgp Med Chem 7, 297-309
7. Guzik, T. J., Korbut, R. and Adamek-Guzik, T. 2003. Nitric
kines in Alzheimer’s disease. Biol Psychiatry 68, 930-941

oxide and superoxide in inflammation and immune
regulation. J Physiol Pharmacol 54, 469-487.
8. Jang, J. S., Seo, E. G, Han, C,, Chae, H. B., Kim, S. J., Lee,
J. D. and Wang, ]. H. 2008. Four cases of toxic liver injury
22. Wang, M. T., Honn, K. V. and Nie, D. 2007. Cycloxygenases,
prostanoids and tumor progression. Cancer Metastasis Kev

associated with Dictamnus dasycarpus. Korean | Hepatol 14
23. Wink, D. A. and Mitchell, J. B. 1998. Chemical biology of

206-212.
9. Jerde, T. J., Mellon, W. S, Bjorling, D. E. and Nakada, S
Y. 2006. Evaluation of urothelial stretch-induced cyclo-
26, 525-534
nitric oxide: Insights into regulatory, cytotoxic, and cytopro-
tective mechanisms of nitric oxide. Free Radic Biol Med 25

, T. J.
oxygenase-2 expression in novel human cell culture and

porcine in vivo ureteral obstruction models. / Pharmacal Exp
' 434456,

Ther 317, 965-972.
10. Jin, H. ], Kim, J. S, Kang, S. S., Son, K. H., Chang, H. W
and Kim, H. P. 2010. Anti-inflammatory and anti-arthritic



Journal of Life Science 2014, Vol.

24. No. 3

P
I

' RAW 246.7 CHMMZE 2

L

oS I,
1o o
Hto
[
:é
=
e,
=

1o
ofN
oX,
i
ot
T

opA ol . &

e do
o o

U

o 2
oN £ = to

Ly e
o offt

N
N
ol
ot
32
i)
o

rlr;g.
ol

+2%

. do mot o

oﬂ
jated
bof RS £

=R

%%%(MHMIXS) %

=3
of
-

7

L-139} TNF-

LPSE &4 n}za RAW 264.7 T 2] A l;

olF e AA dAE g gde Ty o
F7F S48t HorEAT, X 5

—1 10

mlm off d
&

0_\_, -
o
o
=
re
_>,i
fru
2
é".:

o

AL S

kine?|
okZ 9 A Ao Bt} a79S A
F830 488 4 9¢ Aoz

‘wEedd,

ATAME

LPSel|l ofst 243 E &=
E(EEGU), 9419
*;ﬂ o] CrlZ_ tuH
04%4 Ao o, 7
W NOQ} PGE, 2 9354
T3l ol FoAHT W 777‘4 s
d5 = Ao gokdt A4 WA %
2 13% 7 $ EESF, EEGU ¥ EEDD7} 311E iiﬂﬂ MHMIX-lO] gdF #d

cytokine

! cyto-

335





