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The Inhibitory Effect of Fermented Dioscoreae batatas Extract on Lipopolysaccharide-induced
Macrophage Activation

Sung-Won Lim, Sun-Hee Lee, Jung-Mu Hur*, Young-Mi Lee** and Dae-Ki Kim”
Department of Immunology and Institute of Medical Science, Chonbuk National University Medical School, Jeonju 561-756, Korea
*Chong Kun Dang Healthcare Corp. Research Centey, Dangjin 343-827, Korea
**Department of Oriental Pharmacy, College of Pharmacy and Wonkwang-Oriental Medicines Research Institute,
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Abstract — This study was to elucidate the anti-inflammatory activities of a methanol extract derived from the fermented
bark of Dioscoreae batatas on LPS-induced activation in macrophages. It was fermented with Lactobacillus fermentum and
L. plantarum and then analyzed to identify the contents of methanol extract and diosgenin. The fermented product showed
3-fold increase in the extraction yield by methanol, and 1.8-fold increase in diosgenin contents, compared to that from the
dried bark of D. batatas. Although the methanol extract from the unfermented D. batatas inhibited lipopolysaccharide (LPS)-
induced production of nitric oxide (NO) and TNF-o in J774 A.1 cells, the methanol extract from the fermented product
revealed significantly the enhanced the inhibitory activities on LPS-induced production of NO and TNF-o.. Taken together,
our results indicate that fermentation of bark of D. batatas elevates the functional activity inhibiting macrophage activation
through the increase of the content of anti-inflammatory compounds. Thus, its methanol extract may be useful as a func-

tional material for the therapy of inflammatory diseases.

Keywords [ Dioscoreae batatas, Fermentation, Lactobacillus, Macrophages, TNF-c, Nitric oxide
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Aol AR AlE= =l A Al wHDioscorea
batatasyz 1 SrFsHORFE olete], =8 A & 29
ol 271& AA, @FAX7E ol&3ske] 11x(60°C) 21X
100 mesh oJUI= 38t 23} STt da s 93l ARg-st
25t == MRS ¥R Lactobacillus fermentum(KCCM40026)
9} L. plantarum(KCCM11322)5 t= v A & B A E] (Seoul,
Korea)ol|x] Eopigltt, upo-A thAAESF J774 A LA EE &
TAIEFL3Y (Seoul, Korea)© & FE] Foplolom A FHjokS
93t Dulbecco's modified Eagle's media(DMEM) % fetal
bovine serum(FBS) = Hyclone(Logan, UT)ol|lA] <15} 12,
Penicillin(100 units/ml)-streptomycin(100 ug/ml)>  WelGENE
(Daegu, Korea)ol| 4, A|E=2] 2 A12Fk Cell Counting Kit-8
(CCK-8)2 Dojindo*HKumamoto, Japan)©l 4], Lipopolysaccharide
(LPS)+= SigmarHSt. Louis, MO)OIlA %18} th. TNF-o 2
IL-1p #4948 ELISA Kit= eBioscience(San Diego, CAXIA +
datadek. 2ute] Aok gullE2 Sigmark(St. Louis, MO)IA
T9lsto] ARgSISITE

g |

o}
o] AFGTh HEFF L fermentum(KCCM40026) 9} L.
plantarum(KCCM11322)% 717+ MRS plateol|x] 23] Altiulek
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Table I - HPLC/MS condition for analysis of diosgenin
HPLC system 6410B triple Quan LC/MS

Injection volume 3w

CAPCELL 85 um 2.0 mm, L.Dx150 mm
(SHISEIDO, Japan)

35°C

(A) Water+0.1% Formic acid

(B) Acetonitrile+0.1% Formic acid

0.23 m//min

Prec. Ton 415.3

Prod. Ion 271.3

Column
Column temp.
Mobile phase
Flow rate

MS condition

Enzyme Linked Immunosorbent Assay(ELISA)

Al FH]E cytokines®] S5 S74sk] Slato]
< Y4 Hajsle] %3} ELISA Kit(eBioscience, San
Diego, CA)E AH&-3l% TNF-o2} IL-18 #1133 S48 Th
A B2 oPtETC 2 LPS(0.1 pg/mh)s *2lsto] 1)
wakom AL Azl A FSE protocolel] Wt Ak
st FE wks 450 nmelA 2] SHE=E S431] cytokine
S AkEsiel)

sfepel

A==l o
S6 1=

[}) KR
o 1

I 50 g= methanol 500 mioll ¥l Ao 24
% Whatman 5] 2<]$} 0.45 um cellulose 21
IAA B AlAskL oS AUt oS rotary
evaporator(EYELA)PIA 753t & FdA%s . o
= Smg— UA] 5 ml methanolel] o] 7307 A3

3% Diosgenine methanol®} DMSO 3 : 1(v/v)ell &
%JE 3|AMstol AR 248l Diosgenin®] 9
34} HPLC 2% 6410B Triple Quad LC/MS(Agilant, Santa
Clara, CA)Z A}-&3}o] Table I3} 2o A3yslic.

ruTn

—|~

SHN 24 gy
FE 232 33] v 2419005, A8 Data: mean=S.D.

2 38K, Student's t-testE o]8ste] AT A4S &t
214 (p<0.05)y gt

Table II - The acidity, pH, extraction yield by methanol, and
diosgenin content in the fermented bark of Dioscoreae

batatas

Acidity Yield of  Diosgenin contents
Samples (%) pH extraction(%) (mg/100 @)
NFDV 0 6.18+0.05 6.7+0.3 0.74+0.08
FD? 1624011 395+0.04 202+05 1.31+0.07

1) NFD: Non-fermented D. batatas powder.
2) FD: Fermented D. batatas powder.

diosgenin®] ¥F-S- HPLC/MSH O Z X351t Table I). 4a
ERN AJ‘%PT“E‘(NFD) FEl4e] pHE 6.18+0.05013101 7]
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Fig. 1 -The HPLC chromatograms of diosgenin in Dioscoreae
batatas fermented by Lactobacillus (NFD: Non-fermented
D. batatas powder, FD: Fermented D. batatas powder).
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2150] F7Fe oM, 100 pgmielM = v a s v FEE
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o Xgst ¢ MEAES] T e FEE AETAS
A= ] S S7F T tiRAIES] B9 A o] %
Hol= Cell cycle 2ol 71918t Zo0= AlgHt. o)de] A}
EHE AR W haE Hehs FEES 1~100 pg/ml ©)3k ¥
SoflA] tiAAE Bl ks vA= A o® Alndth
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Fig. 2 — Cell viability by the fermentaed Dioscoreae batatas methanol
extracts in J774 A.l cells. Cells (1x10%cells/well) were
cultured for 48h with various concentrations of the
extracts. Cell viability was measured by CCK-8 assay. Data
are represented as mean from the triplicate experiments.
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Fig. 3 —Inhibitory effect of the fermented Dioscoreae batatas
methanol extracts on nitric oxide production in LPS-
stimulated J774 A.1 cells. Cells (1x10°cells/well) were
incubated with various concentrations of the extracts in the
presence of LPS (0.1 ug/ml) for 24 h. NO production from
the cells was determined by Griess method. Data are
represented as mean from the triplicate experiments (*P<
0.05).
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Fig. 4 —Inhibitory effect of the fermented Dioscoreae batatas
methanol extracts on TNF-a production in LPS-stimulated
J774 A.1 cells. Cells (1x10° cells/well) were incubated with
various concentrations of the extracts in the presence of
LPS (0.1 ug/ml) for 24 h. TNF-ou production from the cells
was determined by ELISA. Data are represented as mean
from the triplicate experiments (*P<0.05).
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