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Studies on the Antinflammatory Compounds from Sorbus Commixta

Young Gab Yun, Kyu Yun Chai*, Kyung Kwan Lee*, Lok Ranjan Bhatt* and Seung Hwa Baek***

Department of Oriental Medical Prescription, School of Oriental Medicine,
*Division of Nanobiochemistry, College of Natural Sciences, and **Department of Herb! al Resources,
Professional Graduate School of Oriental Medicine, Wonkwang University, Tksan 570-749, Korea

Abstract — Sakuranetin, prunetin and dihydroquercetin were isolated from the methanol extract of Sorbus commixta by
1D/2D-NMR and LC-MASS spectrometry. Medicating these compounds to RAW264.7 cell that was pre-treated by
lipopolysaccharide revealed anti-inflammatory effects that greatly inhibited the production of NO (nitric oxide) and PEG2
(prostaglandin E2), which are well known to cause the expression of {INOS (inducible nitric oxide synthase) and COX-2
(Cyclooxygenase-2). These results suggest that these compounds can be used as stable anti-inflammatory materials.
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A2 constitutive NOS(c-NOS)2} inducible NOSGNOS)2]
F5o]H, ©]F cNOS = Ca**/calmodulin 2]5&4do1H, ThA|ZE
B A%e] NOE /st 34 Ae)es Fdshal ol
t}. oj7]ef] A7 A3l E2)3H= neuronal NOS(NOS)2} W3]
M|3E7} EA08R= endothelial constitutive NOS(eNOS)7| &3t}
INOSE= A3 ) Ca?*9] 550l H]2)&A o]n, macrophage 2
heaptocyte 5ol EA3ICE, 2 A7} interferon-y(INFy) T
LPS® Ap=8k wf, A Welld 3, 15 5] A=l <JsiA,
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A FAlolt 53] tiAAEE A velX s 52 A=
H A, L-arginines NOSell 2j&f] thrtsle] NOE A3/dsto]
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&g s QkS) & ?"ﬂ = v =iE A
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AleF A 717]
7§§¢4 2 4 open columm F-2o AMEE f9i= GR &
AMEI o, B4e] Felolli= 25 TLC plastic sheets(20%
20 cm) silica gel 60 F254(MERCK), 25 TLC plates 5x10
cm RP-18 F254S(MERCK), silica gel 60(0.015~0.140 mm)
(MERCK), silica gel 60(0.040~0.063 mm; MERCK), octade-
cyl-functioalized silica gel(Aldrich), lipophilic sephadex LH-20
(SIGMA) 5 %3149} Phenomenex*l2] Luna 5u C18(2)(250 %
21.20 mm 5 micron) HPLC column¥} YMCA}2] Hydrosphere
C18(250x20 mm, I. D. S-5um, 12nm) HPLC column,
EYEL4 rotary vacuum evaporator, Vision Workstation per-
septive biosystems HPLC 52 A% 31t} 5735 549 &
Q12 ESI-MSS 7] 98l], Micoromass Quatro LC = A3}
%21, NMR spectrum< JEOL Eclipse 500 FT-NMR spec-
trometer(500 MHz)= AF8-3159.27, NMR 87 methanol-d4,
DMSO-d6, chloroformd W%3%E22  tetramethylsilane
(TMS) & AH&-s3ict.

Mp[etMEE 22
453 1.2 kgS methanol 179 Y1 Y St A-20ll4
5 &, ofslo] FEE 18.84 g(1.6%)S Oéiiﬁ} o)1= 3z}

25%

ZRoll AEA, wmm ShloR 38) ESle], $5E 0812
g43%) Ao, e FEPHOR ofF opE]E FEE
9.406 8(49.9%)% A}, el oPEIo| =53 gy Rk (5 mi)

& yo] %01 F Ag)z}t A(150 @0F FX ¥ flash columne]] ¥
o}, &l o}A|Ho]E, methylene chloridde, WEH2-3 &35l
FAo] Z7}EE= 407 gradients Ao, 8 1(3.3 mg), -2
2(30.2 mg) 58] 3(183. 6mg) 53] 43160 mg), 52 5(54.9
mg), ©¥ 6(54.6 mg), & 7(79.5 mg), +% 8§(1.7 mg), = 9
(73mg), %2 10(76.0 mg), 3 11(49.3 mg), 2 12(39.8
mg), 52 13(107.2 mg), 12 14(515.0 mg), 53] 15(121.0 mg),
23 16(632 mg), %8 17(34.7 mg), 2 18(35.7 mg), 2]
(80.0 mgye ASITE. W& FollA AujEAdo] vk e &
3 3(183.6mg), & 4(316.0mg), ¥2 6(54.6mg> AN
HPLCE ©lg3to], et 1, 2 ¥ 35 AUtk

ESI-MS#} 'H, ®C-NMR data®} HMBC, HMQC, HMCOSY

2 olgslo], BAT2E T14ste], sakuranetin(1),*'? prunetin
@123} dihydroquercetin(3)**14& A3tk

M|ZHH ek

287 ©] o2 4|3 (murine macrophage Raw 264.7 cell line)E
10% FBS(heat inactivated), 1% L-glutamine, nonessential
amino acids %! 1% antibiotic/antimycotic(100 U/m/ of penicil-
lin, 25.0 ug/m/ of amphotericin D, and 100.0 pg/m/ of strep-
tomycin) s©] Z3¥ RPMI 1640 #iA|e] ¥ 37% CO,
incubatorell A 24413t w53t

M= MZE8 53

Prunetin, sakuranetin 9 dihydroquercetin®]] © 3t RAW
264.7 AFEF] APE AEE-S MTT(2-[4,5-dimethylthiazol-2-y1]-
2,5-diphenyltetrazolium bromlde) S o] fslo] B4 59t
RAW 264.7 M3EFZ 96-well plate®]] welld 1x1047} HE=
seedingdt Th, IFN-y/LPS % oFAIE 24 A7t *2]skal Aj2-2-
=] o] 50.0 pg/mic] ¥ %=, MTTS H7}eto] 2~4X7F &
HESAIZA T MTTS AEAEZ5E AAE Bk 58
formazanS DMSOZ 231511, 595 nm golr E4es
skl izt vlwste] Mg (%)= AT

_llN' o, r&

Nitric oxide(NO)2| s=2| &3

Prunetin, sakuranetin 2! dihydroquercetine- DMSO®]| ¢
A7g-NE REE1oH, Sarcoma A3 NO2J - AE wljeF
ol Fofl EAISHKE NOR| Hel2A] griess*|9F(1% sulfanilamide,
0.1% N-(1-naphthyl)-ethylenediaminedihydrochloride in 2.5%
phosphoric acid solutionys ¢]g3f] SA3ISIT) o7& 314
slo] AgNs vHE § LPS £ 1pg/ml H2lslo], 1813t &
QF M AT, vkl 100 W FotaL, 2] griessAloF
S Y3 ARA 10%7F WA U, ELISA plate readers

]%O]-Ol] 540 nmel|A FFEE S35t NO#= sodium

nitrites EEEON 02 FAS O, 7F FYA|= 5~8 M
NOz= ?}%01*— cell-free WjFN ] FHFEE o] g-alo] BAS}
At

Western blotting

Prunetin, sakuranetin ¥ dihydroquercetin®} LPSef| ]3] =}
=% A|EZ PBS(phosphatebuffered saline) 2. & A3} v},
cell lysis buffer(50 mM Tris, pH 8.0, 110 mM NaCl, 5 mM
EDTA, 1% Triton X-100, PMSF 100.0 pg/m)= £3A7) th,
grelsio] T 1S Q). Bradiord 14 WS o)
ato] AR thE, 30.0 nge Fske] F%2] sample buffer(125
mM Tris pH 6.8, 4% SDS 20% glycerol, 10% 2-mercaptoet-
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hanol)E E318h TR, 95°Cellx] 5% &<t 7hdsto] whilad WA
Fresith WAE dwAS 12% acrylamide gelollA] #17]
J =S a8 S, nitrocellulose membrane(Amersharm
Pharmacia ADCE AA7)aL, 5% skim milk/TBS-TZ 220
Al IARE BRE HEGAIA BIS0)AR1 aANEE-S AT Cox-
27} iINOS % B-actinol] thdt 12} & (primary antibody)E 3%
skim milk/TBS-TellA] 1:1,0002.2 3]A415}9], membrane®}
Lol 1A7F 30 Tk WEEA)Z| A A1F S U, Anti-mouse,
rabbit =2 goat IgG conjugated horseradish peroxidase ©]=}
3}l (secondary antibody)E 1% skim milk/TBSTellA] 1 : 5,000
O 3|A5}te], membrane?} g2olA] 1A7F 5<F RESAZITE
TBS-TZ A|Z 3t t}S ECL reagent kit(Amersham, Bucking-
hamshire, England)® A7 U, Xeray filmeoll 7341 %
How ATt

o

Q

Cyclooxygenase-2(COX-2) s=°o| &4

Prunetin, sakuranetin %! dihydroquercetine §E=H=E
RAW 264.7 Aol 127+ HA7] 3t v}, LPSE A=3fal 24
AlZE Fof vjoFlS- 3]<=3}o] §, ELISA kit(enzyme linked
immunosorbant assay, R&D System)S ©]-&-slo] F-A31t}
FE B398 R&D Systemol| A Ale% #hHo| F£310] 4
skt
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Fig. 1 — Effects of sakuranetin on the cell viability of in RAW 264.7
cells (2.5%10%mi). Cells were incubated with or without
LPS (1 pg/ml) for 24h in the presence or absence of
sakuranetin at indicated concentrations. The cell viability
was determined by the MTT method. One of three blots is
shown and each bar represents the mean+SD from three
separate experiments. *P<0.005, N.S: not significant.
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Fig. 2 - Effects of prunetin on the cell viability of in RAW 264.7 cells
(2.5x10° /ml). Cells were incubated with or without LPS
(1 pg/ml) for 24 h in the presence or absence of prunetin at
indicated concentrations. The cell viability was determined
by the MTT method. One of three blots is shown and each
bar represents the mean=SD from three separate
experiments. *P<0.005, N.S: not significant.
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Fig. 3 — Effects of dihydroqueroetin on the cell viability of in RAW
264.7 cells (2.5x10°/ml). Cells were incubated with or
without LPS (1 pg/ml) for 24 h in the presence or absence
of dihydroqueroetin at indicated concentrations. The cell
viability was determined by the MTT method. One of three
blots is shown and each bar represents the mean+SD from
three separate experiments. *P<0.005, N.S: not significant.



354 283 - At - ol -

HoR ¥EAEAIL, 2+ A% dy2HE ANOVA(analysis of
variance)S 7-3F ¥ Duncan's multiple range testS ©]-8-3}
of 7} 9] Farike] S ARSIk Ao ®, p gk
o] 0.05 01511 2T AR FelMo] Y= Ao AF

stk
St

Prunetin, sakuranetin ¥ dihydroquercetin®| MZ MZEE
o O|Xl= A&k

Prunetin, sakuranetin 2 dihydroquerceting 540 nm 373l
A FFEE % 4y, g2Te 100%2 P 3F, LPS2
243 gl 75%2 AlE AEES UERloH, A E
A7} LPSE A2let 2 90% o132l Ml AEgo] w9l
T} 5.0~30.0 uM Be|d=Ae] 5 Alelold= Al AEE
of & FTFE vAA G ERhE ol EAES StESs ER1

315ICHFigs. 1, 29} 3).°Y

Prunetin, sakuranetin 2 dihydroquercetin0i| CH8F Nitric
oxide(NO)2| s= &4

Prunetin, sakuranetin %! dihydroquercetin ©] RAW 264.7
Al LPSS] 5ol 213k NO AAdell vix)i= gl thal <&
ol 7] $]8lo], RAW 264.7 AIE(1x10° cells/ml)yS 515}, 5
AIZE 5o 5.0~30.0 pM e =4e] R 227 B9k A
2] 3 vhg, LPS1.0 mg/m)E *2)slo] 18417k ujkslsict.
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B [—— — a—— c— q— Actin

Fig. 4 - Effects of sakuranetin on NO production and iNOS protein
expression in RAW 264.7 cells (2.5%x10%ml). (A) Cells
were incubated 24 h for NO assay or (B) 18 hr for iNOS
western blot with medium, NO concentration was
determined by griess reagent for the determination of
intracellular iNOS protein, Western immunoblot analysis
was carried out as described in materials and methods. One
of three blots is shown and each bar represents the
mean=+SD from three separate experiments. *P<0.005.

71 Ax Aejgdado] AejHX| ¢dal LPSE A3 thxahS
23.6 pM2] ofEateds A7 v, 5.0~30.0 M 2 E
AL AE)dt APTES 8.0~22.0 uM 9] oFEArdS AAAIZILE
o213t A A wte| 93, prunetin, skuranetin 2 dihydro-
querceti;= LPSZ &3} RAW 264.7 Al NO A4S
ABH= Ao etk Prk(Figs. 4, 57 6).
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Fig. 5 - Effects of prunetin on NO production and iNOS protein
expression in RAW 264.7 cells (2.5x10%ml). (A) Cells
were incubated 24 h for NO assay or (B) 18 h for iNOS
western blot with medium, NO concentration was
determined by griess reagent. For the determination of
intracellular iNOS protein, western immunoblot at analysis
was carried out as described in materials and methods. One
of three blots is shown and each bar represents the
mean+SD from three separate experiments. *P<0.005.
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Fig. 6 - Effects of dihydroquercetin on NO production and iNOS
protein expression in RAW 264.7 cells. (A) Cells (2.5x10%
m/) were incubated 24 h for NO assay or (B) 18 h for iNOS
Western blot with medium, NO concentration was
determined by griess reagent. For the determination of
intracellular iNOS protein, western immunoblot at analysis
was carried out as described in materials and methods. One
of three blots is shown and each bar represents the
mean+SD from three separate experiments. *P<0.005.
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Prunetin, sakuranetin ¥ dihydroquercetin®| Cigt iNOS
o &8

Prunetin, sakuranetin % dihydroquercetin®} 1.0 pg/m/ LPS
7} A2E RAW 264.7 A5 238471 ¥, Bradford H1o2 &
A5 Aol gJshd, 5 oERoR IHAvE dNS HEE
F7F Aorn, ofs A EAS vz Blu el 30 pg/
mielA] SR NO2| 50% oV 7hashs Ao® vkt o]
213t A=A¥1= prunetin, sakuranetin 2 dihydroquercetin®] &

* *
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Fig. 7 — Effects of sakuranetin on (A) COX-2 activity and (B) COX-
2 protein expression in RAW 264.7 cells (1x10%mi). Cells
were incubated with or without LPS (1 ug/m/) for 18 h in
the presence or absence of sakuranetin. Western
immunoblot analysis was carried out as described in
materials and methods. One of three blots is shown and
each bar represents the mean=SD from three separate
experiments. *P<0.005.
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Fig. 8 — Effects of prunetin on (A) COX-2 activity and (B) COX-2
protein expression in RAW 264.7 cells (1x10%mi). Cells
were incubated with or without LPS (1 pg/mi) for 18 h in
the presence or absence of prunetin. Western immunoblot
analysis was carried out as described in materials and
methods. One of three blots is shown and each bar
represents the mean=+SD from three separate experiments.
*P<0.005.
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Fig. 9 — Effects of dihydroquercetin on (A) COX-2 activity and (B)
COX-2 protein expression in RAW 264.7 cells (1x 10%/my).
Cells were incubated with or without LPS (1 pg/ml) for
18h in the presence or absence of dihydroquercetin.
Western immunoblot analysis was carried out as described
in materials and methods. One of three blots is shown and
each bar represents the mean=SD from three separate
experiments. *P<(.005.
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