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In vitro anti-inflammatory activity of extracts from Potentilla supina
in murine macrophage RAW 264.7 cells
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Abstract  Potentilla supina (Rosaceae) has traditionally
been used to treat disorders of hemostasis, dysentery, malaria,
bloody discharge and arthritis, and it has antinociceptive and
anti-inflammatory properties. However, validity of the anti-
inflammatory activity has not been scientifically investigated
so far. Therefore, the aim of this study was to investigate the
anti-inflammatory potential of P. supina using the ethanolic
extract of P. supina and its sub-fractions. To evaluate the
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anti-inflammatory effects of P. supina, we examined the
inflammatory mediators such as nitric oxide (NO), inducible
nitric oxide synthase (iNOS) and prostaglandin E, (PGE;) in
RAW 264.7 cells. Our results indicated that ethyl acetate
fraction significantly inhibited LPS-induced NO, iNOS and
PGE, production in RAW 264.7 cells. This result showed
that ethyl acetate fraction of P. supina is expected to be a good
candidate for development into a source of anti-inflammatory
agents.

Keywords Potentilla supina, Anti-inflammatory effect,
Nitric oxide (NO), Inducible nitric oxide synthase (iNOS),
Prostaglandin E, (PGE;), RAW 264.7 cells
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RAW264.7A| 32 & 10% FBS X penicillin (100 £g/ml), streptomycin
(100 U/ml)o] 3£3+% Dulbecco’s modified Eagle’s medium
(Gibco, Co., USA) 1] 2] o] 4] 37°C, 5% CO, 272 4.2 3}¢]
i 3 ATE RAW 264.74] L of| Al 2 -89 €] 04 2 & =(10,
20,40 M)E 147+ A 2 2] 8k 5 LPSE 2 2] 5131 244] 7} vl
oFstsiT.

Table 1 The yield of Potentilla supina fractions (g)

Sample Potentilla supina
n-Hexane fraction 1.65
Chloroform fraction 1.07
Ethyl acetate fraction 2.8
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MTT assayOll 2[gt ME=Y Al

Ao BA A& FHels}r] $3)e] MTT (Sigma Chemical
Co., USA) A| g W © & =23} th. 96 well plate (Falcon T.M.,
USA)O) 1 x 10 cells/ml 2 A EE E ol 517 E335}0] 244 7F
vjj oF & v} x| & A # 3} St} PBS (Bioneer Co., Korea) €58
ol 6 g M| A3t 3 717} 9] wellof] Hy0, (BBC Biochemical, USA)
100 1 2 A FEO] A& 100 plE F7}ko] 4527 vl &F
3 5 A0S A A 57 PBS 95§90 2 2 ] 23t
2] 200 4 2915t of T4 244120 W st ok v o
o 5 mg/mI MTT A|SF 50 & 7}oko] 4A17F v F & A5
2 A A 3} 22 DMSO (Sigma Chemical Co., USA) 100 15 & 7}
3} & 540 nm o] 4] ELISA microplate reader (Bio-Tek Instruments
Co., USA)E S EE 2 5to] A ER-S A AFst o}

Nitric oxide (NO) &9 =&

Griess reagent [1% (w/v) sulfanilamide in 5 % (v/v) phosphoric
acid @} 0.1% (w/v) naphtylethylenediamine-HCI] & ©] &3}
RAW 264.7 A L 2 58] A4 EINO 9| oF& Al 3 ufj ol o]
ZA31= N0, 9] e 2 4 =4 514 t}. Griess reagentE 100
U] Z3kako] 96 well plateof] A 104 5 <F BF-3-A171 - 540
nmo A FF =5 S48

Inducible nitric oxide synthase (INOS) CRHZIZIO| =X
RAW 264.7 A| 52 PBS 2 23] A| A 3}o] ol v x| & A A
3+ 3 lysis buffer (PRO-PREP™ protein extraction solution),
sodium fluoride (NaF ) sodium orthovanadate, phenylmethyl sulfony-
Ifluoride (PMSF), & protease inhibitor cocktail (PIC)E
4°C o A 30571 ¥HS-A] 7] T 15,000 gof A 302.7F ¢ gga
shol 43908 Rakeh ol F, 871958 ol §ofol 5T
OF o] Tl 215 8-1 2% SDS-PAGEZ E | A7l &, i AL
polyvinylidene difluoride (PVDF) U} ©. 2 transfer 5} % c}. o] =}
S 34 o] ] So] 1 A3H-& 21ts}7] 918ko] blocking buffer
(5% skim milk) 2 1 A| 7F Z-¢F Wk A| 7] & Zh7} o] thuall 2] of
3t 12} A E 1:10009] H]-& = Y 31 4°Coj| A overnight 3}
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2§l 3 0] enhanced chemiluminescence (GE healthcare, WI) &
oo WA THE WAL Blelolct. 7 A2
chull 2 A 2F-2 Bradford protein assay ®H-S A5}l 595
ol 4 FHES 24stel A4 skl
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SampleS ] 2] ¢k A 32 2 off 2 2] A 3Z bl &Foll-& 3 3| assay
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g} PGE, %2 Ao 31 th RAW 264.7A| 3£ E 1x105 cells/ml
=T & 24 wellplateo]] 5311 A RS =2 E 2 )50
24 A1 7} v k3 2, LPS (100 ng/ml) S 7} 8} o] ThA] 24 4] 7F
) p Al 7 Aol of 450 2 o]-g-5ko] A 3HI Tk Ellman's
reagentE- 200 u d 715} ¢] 60 ~ 902 FQF WH-2-A] 71 & 420 nm
oA FHES 24t

SHME

AR O G230 o S EH A3 S Al st mean+S.D. =
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N NS EEEE LR SRR T
710 kA RAW264.74| 20 54 & S35 A==
A ET 754 AT, 5S40 gl A4 g
AA5E7] Y 5ko] MTT assay S =33 51 91 -2 Viability 7} 80%
7} 5ok 21 ol 2 wekal 9T Table 20 A &

3 EE0] 100 ug/ml

S0l Zo] A A H| ] 2EE T 23
o sEAME 54& e A = AR el

éé

RAW 264.7 CHAIM|ZOA Nitric oxide 444 Kol &2}

MTT assay 523 A3 A 25S e A &= Tl A
LPSo| ol a] &4 3}5 RAW264.7 A 3] vl oFol Zof] 2§ A
EINO 2] 9F2 Griess reagentS 0]-2-3}o] = A 3} 9l t}. Table 3
3} Figure 16 4] 2 %= 9)50] LPSS} 54] 423k 913 1} 7}

Table 2 Cytotoxicity of extract and various fractions from of
Potentilla supina

ICs (ng/ml)

Sample
Potentilla supina
Hexane fraction >100
Chloroform fraction >100
Ethylacetate fraction >100

*1Cso values represent the mean of three independent experiments,
and they were defined as drug concentrations which resulted in
a 80 % decrease in cell number as compared with the control
cultures in the absence of an inhibitor.
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Table 3 The effects of various fractions from Potentilla supina
on LPS-induced NO production

ICso (ng/ml)

Sample
Potentilla supina
Hexane fraction 60.30
Chloroform fraction >10
Ethylacetate fraction 29.34

"1Csp values represent the mean of three independent experiments,
and they were defined as drug concentrations which resulted in a
50 % decrease in cell number as compared with the control cultures
in the absence of an inhibitor.
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Fig. 1 Comparative study on inhibition of LPS-induced NO
production by ethyl acetate fractions from Potentilla supina and
NS398 (positive control). The values are the mean + S.D. of
three independent experiments. “P < 0.05 versus the control
group; **p < 0.01 ***P < 0,001 vs. the LPS-treated group; the
significance of the difference between the treated groups was
evaluated using the Student’s t-test

2 A7 H] ethyl acetate 20 1Cso7} 29.34 ug/ml O &
NO A S & o270 & 713 & #3849 aL, T2 53]
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LPS2 &= nitric acid (NO)Q] AJATFo] 7| A A7) H]
ethyl acetate 8] = 9] A 2]of| 2Js}o] Fe oJEH 07 4
o glstl e B 2, NO A /g off ofgtthar & & %1 iNOS
9] bl 2] db& - western blot 0. 2 2213} ¥t Figure 25 X
HLPS & 2] 524 hol| A & H INOS Q] ¢Fo] LPS A 2]
A ol QA EE = AL, 7 A Al =7 H] ethyl acetate 2]
2 AT o= sE gEHoE I AaE gl

st
RAW 264.7 CHAIMZEOIAM PGE, 44 s &t
Nitric oxide screening 2 & o] A} A &2 el = B3 &

S=LPSo ol Fe¥= & UE A5 WA= PGE,
9] AAY A 3f| & IS NS398 {N-[2-(Cyclohe-xyl-oxy)-4-nitrophenyl]

(24 h)
LPS (1 pg/ml) -+ o+ o+ 4+
Potentilla supina Ethyl acetate (pg/ml) - - 1 10 50 100 100
iNOS | . G e— — |

p-actin |m|

Fig. 2 Effect of ethyl acetate fractions from Potentilla supina
on iNOS protein expression in LPS-stimulated RAW 264.7
macrophages. Expression of iNOS and [3-actin was detected by
immunoblot analysis with specific antibodies. Cells were
preincubated with or without indicated concentrations of the
protein extract for 1 h, and treated with LPS (1 pg/ml) for 24 h

Table 4 The effects of various fractions from Potentilla supina
on LPS-induced PGE; production

IC50 (ug/ml)

Sample
Potentilla supina
Hexane fraction 54.96
Chloroform fraction >10
Ethyl acetate fraction 50.75

" 1Cs values represent the mean of three independent experiments,
and they were defined as drug concentrations which resulted
in a 50% decrease in cell number as compared with the control
cultures in the absence of an inhibitor.

% 20 %%
g 15
o o10 *Ex
4
B res . R
0 L — |
LPS (10ng/mi) - + + + + +
NS398 (3 uM) . - +
Potentilla supina ethyl acetate (uM) . - - 10 50 100

Fig. 3 Comparative study on inhibition of LPS-induced PGE,
production by ethyl acetate fractions from Potentilla supina and
NS398 (positive control). The values are the mean + S.D. of
three independent experiments. “P < 0.05 versus the control
group; p < 0.001 vs. the LPS-treated group; the significance of
the difference between the treated groups was evaluated using
the Student’s t-test

metha-nesulfonamide : COX-2 4181 4] AYA] A A} o] 2F=positive
control & A}-8-5}o] 2215} 9] th NO assay Al 3 o] A NO 2§ A]
Aol A7} ot 7l A A 7l ] ethyl acetate 18] &5 ©]
8310] PGE, A A8l 32 =431t} ethyl acetate 2
=9 1Cs07}50.75 pg/ml & = LPS ol &f 3} -9/ A 57}
FPGEAAS 5= 9 ZH 02 ook S salshel
C}(Table 4, Fig. 3).

SFA1 NO, INOS assay of| 4] &= ethyl acetate 8] Eo] 7}AF =
2 A @& LY 9L PGE; assay & A| ethyl acetate &
g &0l PGE A& B34 0 & A sfjak it 7] A 7N H]
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B3 EEE 0]-85}9] murine macrophage cellQl RAW 264.7
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