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Comparative Study of Extracts from Rhubarb on Inflammatory Activity
in Raw 264.7 Cells

Myeong Sook Cheon, Taesook Yoon, Goya Choi, Seung Ju Kim, A-Yeong Lee,
Byeong Cheol Moon, Byung Kil Choo, and Ho Kyoung Kim
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ABSTRACT : Rhubarb is the well-known and frequently used herbal medicine for the treatment of constipation, inflamma-
tion, and cancer. As described in the Korea and Chinese Pharmacopoeia, rhubarb consists of the roots and rhizomes of
Rheum palmatum, R. officinale, and R. tanguticum. However, the pharmacological differences among rhubarb have not been
scientifically established. In the present study, we investigated and compared the inhibitory effects of 70% ethanolic extracts
from R. palmatum (RPE), R. officinale (ROE), R. nobile (RNE), and R. franzenbachii (RFE) on the production of inflamma-
tory mediators, nitric oxide (NO), prostaglandin E, (PGE,), interlukin-1beta (IL-1p), and tumor necrosis factor-alpha (TNF-
o) in RAW 264.7 macrophage cells. ROE, RNE, and RFE significantly inhibited the release of NO, PGE,, IL-1B, and TNF-a.
RPE significantly reduced the release of IL-1p, but not NO, PGE,, and TNF-a. Overall, RFE was found to inhibit the release
of PGE, and IL-18, to a far greater degree than RPE, ROE, and RNE. Our results indicate that RFE possess the strongest
anti-inflammatory activity among 4 tested rhubarb.
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Dulbecco's modified Eagle medium (DMEM)3}, fetal
bovine serum (FBS), penicillin-streptomycin< Invitrogen
Co. (Grand Island, "]=h)ollA FYL3FFTh PGE, IL-1B,
TNF-o. Z4& 913 ELISA kits9} NO =782 913 Griess
reagent= R&D Systems (Minneapolis, P]=)ollA] T3ttt
Lipopolysaccharide (LPS, Escherichia coli 0111: B4)S} 3-
(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT),
2 9)e] AOFE-S Sigma (St. Louis, Fl=h)ellA] )kt
3. MISZHH

upe-2 A A EEQ] RAW 264.7 MAEE American Type
Culture Collection (ATCC, Rockville, P]=HZFE T3}
10% FBS, 100 units/ml penicillin, 100 zg/mf streptomycins
7k DMEM HIAZ 37C, 5% CO, $73olA wjgslsi).
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assayS AAISIATE 96-well platecllA] 5 x 10* cells/well®] &
T2 HjYgE RAW 264.7 Al3zof], LPS 1 x#g/mLe} RPE &=
ROE, RNE, RFES 100 g/mLE 2|8} 24217} 5t ]
&3t T, MTTE HFEE 500 g/l o] E== 7} welldl] 7}
SlaL F7ER 1IAIZE 59F 37°CelA HESAIH ) vl S B
AASL DMSO €9 1 mLE F7ske] A€ formazans:
2312171 |, SpectraMax 340 reader (Molecular Devices,
Silicon Valley, U]=})E o83l 570 nmoj|Ae] SF=E =4
stal tixwe] HwE FEl A AEREE (% of
control)2 A4S

5. NO gk =4

96-well platedllA] 5 x 10* cells/well2] FE=Z wlFE RAW
2647 ME), LPS 1g/mLe RPE T ROE, RNE, RFE
E 100 pg/mLE A3} 20717 EF vjst &, vix]o] &
H)E nitric oxide2 Griess reaction®l] 7|%3fe] ZA3}Ac}.
100% 242 LPSRE A3t o] ZFH|FoR Aolste] )
2ol A% (% of controlyS AAHSFA T
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96-well platedll A 5 x 10* cells/well®] SE=Z HiSE RAW
264.7 A3, LPS 1/g/mL2} RPE X3:= ROE, RNE, RFE
£ 100 g/mLE H2|S}aL 20A17F B9 vt &, wix]of &
H|E PGE, & IL-1B, TNF-0Z ELISA kits®] A&l
w2l ZAakAT 100% 274 LPSTH AH2d o] 2H|#he
2 Aol A AAEF (% of controlys AlRFSIATE.
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Fig. 1. The effects of RPE, ROE, RNE, and RFE on the viability of
RAW264.7 macrophages. Cells were treated with 100
ug/mé of RPE, ROE, RNE or RFE, and 1 ug/m{ of LPS for
24 h, and cell viability was determined by MTT assay as
described in Materials and Methods. (RPE: 70% ethanolic
extracts from R. palmatum; ROE: 70% ethanolic extracts
from R. officinale; RNE: 70% ethanolic extracts from R.
nobile; RFE: 70% ethanolic extracts from R. franzenbachii).
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Effects of RPE, ROE, RNE, and RFE on NO production in
LPS-induced RAW264.7 macrophages. Cells were treated
with 100 ug/ml of RPE, ROE, RNE or RFE, and 1 ug/m{ of
LPS for 20 h. Each bar represents the mean = S.D. from
three independent experiments. *P < 0.05, **P < 0.01
vs LPS alone; #P < 0.05 vs RFE. (RPE: 70% ethanolic
extracts from R. palmatum; ROE: 70% ethanolic extracts
from R. officinale; RNE: 70% ethanolic extracts from R.
nobile; RFE: 70% ethanolic extracts from R. franzenbachii).

Fig. 2.

2. Zthstnt k=20l
OXl= sk

LPSZ 43ke RAW 264.7 Al ¥7} H1]sk= NOdI| o3t
RPE®} ROE, RNE, RFE®] g&S ZA1sh7] {la), Alaze]
LPS 1ug/mL3} 100 zg/mLe] RPE %+ ROE, RNE, RFE
£ A2 Th NO= wiA] ol FHE nitriteE F3l 743}
2Ath. ROES}F RNE, RFE= NO2| 2H]%-S #AA s JA|5H
WA, RPE= NO #Hol] 8-S vjX]x] et} (Fig. 2).
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Fig. 3. Effects of RPE, ROE, RNE, and RFE on PGE, production in

LPS-induced RAW264.7 macrophages. Cells were treated
with 100 ug/ml of RPE, ROE, RNE or RFE, and 1 ug/m{ of
LPS for 20 h. Each bar represents the mean = S.D. from
three independent experiments. *P < 0.05, **P < 0.01,
**4P < 0.001 vs LPS alone; ##P < 0.01, ###P < 0.001
vs RFE. (RPE: 70% ethanolic extracts from R. palmatum;
ROE: 70% ethanolic extracts from R. officinale; RNE: 70%
ethanolic extracts from R. nobile; RFE: 70% ethanolic
extracts from R. franzenbachii).
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Fig. 3& LPSZ A3l RAW 264.7 ME7} #8]s=
PGEYl tigk RPES} ROE, RNE, RFES] H&S HoFI
2Ath. ROES®} RNE, RFEE PGE,2] #u]%S EAZo= &
o5 AAEIA oY, RPEE PGE, 4|94 &35 HolA]
2AUTE. 53] RFES] PGE, #H|9A] 3= vil-¢- Hojxtor,
RPES} ROE, RNE 37H4] &% &5 H]slo] g3 §%
< YEpAA
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RPE®} ROE, RNE, RFE®] 4714 F&+& X5 LPSe|
3 EA3tE RAW 264.7 AEQ] IL-1p ¥H|E HASH
271 Ao ® YRt 53] RFEQ] IL-1B wH|A a3
4532, RPES} ROE, RNE 37HA] F=2EHT} IL-1p &
Hlof| 2lo] XA FHold A aHE Hole Fo= YeERt
o} (Fig. 4)
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EPSATH (Fig. 5).
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Fig. 4. Effects of RPE, ROE, RNE, and RFE on IL-1f production in
LPS-induced RAW264.7 macrophages. Cells were treated
with 100 ug/m¢ of RPE, ROE, RNE or RFE, and 1 ug/m of
LPS for 20 h. Each bar represents the mean = S.D. from
three independent experiments. ***P < 0.001 vs LPS
alone; #P < 0.05, ##P < 0.01 vs RFE. (RPE: 70% ethanolic
extracts from R. palmatum; ROE: 70% ethanolic extracts
from R. officinale; RNE: 70% ethanolic extracts from R.
nobile; RFE: 70% ethanolic extracts from R. franzenbachii).
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Fig. 5. Effects of RPE, ROE, RNE, and RFE on TNF-a production
in LPS-induced RAW264.7 macrophages. Cells were
treated with 100 ug/m¢ of RPE, ROE, RNE or RFE, and 1
ug/ml of LPS for 20 h. Each bar represents the mean =
S.D. from three independent experiments. **P < 0.01,
P < 0.001 vs LPg alone; ###P < 0.001 vs RFE.
(RPE: 70% ethanolic extracts from R. palmatum; ROE: 70%
ethanolic extracts from R. officinale; RNE: 70% ethanolic
extracts from R. nobile; RFE: 70% ethanolic extracts from
R. franzenbachii).
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kg 7} fraksht AbeHE (8 1)) fle A= duA vt
(Xio et al., 1984).
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2 AE G o AR 1] oI AlolE A3H
o7 e vt olon, o & A= LPSE &4
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Aol 2ol gk FAU G} RS, ©, Avike] o
ABHE ZAFslA, o]E0] €5 bl PiAe FFE ¥
atarzt sait.

LPSE T84 Alte] Alxdelr Eeld AesH =
24 (Roth et al, 1997), §% 7] QAAES EHe==
MAEE A5k txd AE 5 shuelth (Fujiwara and
Kobayshi, 2005; Kundu and Surh, 2005; Paul et al,
1999). o 2 HH|E NO= g5HH3dl oA Fa3dk o
G, PGES} IL-1p, TNF-o. EH]E g% A9
gk Aeukgola 2§25 A (McCann et dl,
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Liae
2005). Wb, FHF A2 H7HE 918 LPSE sk
RAW 264.7 v} DA E7F da] 220]3L 9t} (Shen er
al., 2008; Yun et al., 2008; Lee and Cho, 2007).
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