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HEDETHELNDDON, MK TH D, HEHIELZH O ELFEFIL, 5-6 il ZAICHEES

ICARTHRE LIAHET 2T, FrohimEFSFICE S S EMRIEL BT ET LR,
BOFEGE, MEIEMERGRR) BUETIE, %R KO [SEZENE) OZ L4 7) IiE#Ih
TV, _0>ot9 , 3K ({%ﬁ%) X, & b~OEEIC &Y 2 ORDIERLL VDL S 4L
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L& T HREDOITEEL < OEMIEEME N B SN TE T, LR - T, ARTHL
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3] AFEDOL IFHEMICHK L, ZDEMIEMEWE D%  13hEH — ﬁﬁﬁﬁﬂ%“(“é’béo T4 —
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F (bioavailability) 2ME <, KR E L TIHWAEDIEE LIVRI RN EBRZ0, T72bb6, i
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HThHEFEZD [5]
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ENREONRWNI ERREBEMIZH SN TWE, Bl 1E, KREDOK ToH D sennoside 13,
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sennoside %, OGN MIE DFOB-7 /L2 L X —8 TIIMKGES T, Z D Bifidobacterium
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HFFCIRHIZEAEHEBE LW Z LRIz, ZOEWCE L TOEBO—21, I
e X, HOOEATDR-ZNas X —RIcLy, AFICHERBERE LT, My Th 5
A —X (Fva—R 2 5FHB-1, 4 fG LIt o) Y IREY -7V R)
7 EEMAKGIREL CTHRIEHEEZRHTE LD EZEXL TS, £726 9 D08 EE LT, HE
WrgLBRE X, AR LIX LIRS O EE ISR T 2 EE T 5 2 LR B 2
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BCERLET 7Y arzfid ZENTE LR 5,

ARFIETIE, TR ILERE 2 F O TR BEIC L » T, AP OWE D b Bii- 72 AT e &



ERSED] EWIMERESL T, ENEMGET D22 2B E L, 72, AFRORE =&
ZNTBWTEERRI)ETH DBRERIKSREERB- 7V a s X —BIZER L, &7 ) LRl
ZAT S TG IES & SNI3T BROIRE T 5B-7 v a s X —PEin+ %, oW ILEEE O %
e Lz,
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FEEEA S ) O A WTEMETX, Chavez-Tapia %723 E L72IET b 2 — LPEAEERTZ (non-
alcoholic steatohepatitis: NASH) €7 /L#lifld 2 W T, SIRIEIEEZFHMOT 5 2 & TiTo 7=
[22], ZODET /T, NGNS (fatty acids: FAs) Z #5325 &, HuH-7 fifa &8 S v b A
»H—nA % (interleukin: IL)-8 K 2 5 INT 2 Z LB HE STV D, Jo THEBA
I OFTRIETE P2 FA JLPR L 72 HuH-7 MBS 2 i I i S 4u7z IL-8 o &lTxt3 5 FH
ERETHHMET A & & LTz,

PIBIETE I BT 2R BII A Z AR Y v 7 v Ra—AIZHEEN, NASH 2D —>Th
%, NASH Ti, SREWMFNZ K 0 FHHRE L7 iEHE FA 25T TLR42 ZTEM L L, i< NF-«B
T A — ROIEMALZN L, FEiiE D O IL-8 Ozt d 5 [23], IL-8 1L, )7kt
BGELR T CHY, £72 NASH BF THMNT 2 Z L A@E STV D [24,25], iFRERIZIEIX
NASH DFED—>TH Y [26], 1218 L7 FFERIZ L 0 RIED S HITIEES 572, NASH D
HIE LTI DL EERK T O—>Th b, MATILS ¥ 7 FRERKOREIL, B
WET NV TIHFIBOBE A G T 2 L A@E ST D [27, 28],

AEETIE, £ NASH 7 /LA Z SR [22] ICREWERLL 7=, & L CREILAFZER DMEAFT
DHEMHERE O— > Th v, %> O AF KA CHFEMED &\ Lb. plantarum SN13T C
ASERh ) & RBE S e, 2O OREEASEAIH AR T 2 FIRIETEME A L5 NASH £ 7
IR DR A AWV CTRIE LTz, £ OFER, £HO—2 T (A 3 0) | OFEFILSN, bt
RIETEVEZ R 2 E DML Mo 72, F72, SNIZT #RLISN D257 ) L& figd L= 2 #iEa H
WV, ENEIERL U 7= EECER ) O2h R A SNI3T kD= & g L7z,

E—E PR SHagEE A2 NASH 5 VR DO FERR,

NASH & 7 /Ll E, Chavez-Tapia 25 D5 12 S-SV CTHERL L 72 [22], PR H S A% HuH-
7% 24 U x)V7L— MIEEREL, 24 FEIRRIC SV I F VBB X OF LA VB8 (BEVEE 11 2)
Z 600 pM DIEFE TR ULTZ, WG S S 24 FrfEEE L, YV 27U &Y K (TG) 7 vkA
v MERAWCCHRRNIB &2 HE L, £, MIREEE Ikt Sz IL-8 &% ELISA
EICEOBRHE Lz, TORE, FA LERECIZay o —LREL B L, AEICHIINIEN &
(Fig. 1) 6 JOMIfaks &k o IL-8 & (Fig.2) ARSI L7z, £72 FA BT X0 @R
722 & %, Cell Counting Kit-8 (kA1 [FALFAIZERT) & W ARIIE OFHRNC L 0

P L7z (Fig. 3), UL EO#ERND, NASH €7 VIR O/ERIN 72 Stz 2 & 3R S 7= 7=
D, ZOMIEREMSEOERICEHTHZ L & Lz,
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Fig. 1. Intracellular triglyceride.

HuH-7 cells were untreated or treated 600 uM FAs for 24
hours, at a molar ratio of 1: 2 (palmitic and oleic acid,
respectively). Increase of intracellular fat accumulation was
determined by TG assay kit. Data expressed mean +
standard deviation, n=3. **P < 0.01 vs FA (-). FA (-),

untreated with FA; FA (+), treated with FA.

Fig. 2. IL-8 release from the HuH-7 cells.

Culture supernatants were harvested at 24 h after untreated
or treated with FAs, and IL-8 levels were measured by
ELISA. Data expressed mean + standard deviation, n=3.
**P < 0.01 vs FA (-). FA (-), untreated with FA; FA (+),

treated with FA.

Fig. 3. Cell viability assay.

The effect of the FA on the viability of the HuH-7 cells.
Cells were treated with FAs for 24 h and assessed with Cell
Counting Kit-8. Cells treated with vehicle alone served as a
control. Data expressed mean + standard deviation, n=3. FA

(-), untreated with FA; FA (+), treated with FA.



ETHE NASH ©57 /LHla % BT DOREEA IR M OB RIE/E A

SNI13T BR300 D AFKIN L T T RAFIZHIIN T & 72729, Z Ok % VT Table 1 127
U7 AR 2 Rl S8, FEASERHY 2 ER L 72, RIZ, NASH E7 /Ufiifaz FvC, 58B%4E
BT DPIRIETEME 2 A7 )V —= 7 Uiz, TORER, LI (U1 3 v) EEWICE
WA B 7R PURAETEPEDN

s Stz (Fig. 4)s

Table 1. Medicinal herbs used for screening.

Medicinal herbs Origin Family Scientific name
S (gaiyo) Leaf, Branch ¥ 7 £l (Compositae) Artemisia princeps Pampanini
H L (kanzo) Root ~ # F} (Leguminosac) Glyeyrrhiza uralensis Fisher
FEHE (kikyo) Root % 2 7 F} (Campanulaceae) Platycodon grandiflorum DC.
FEFZ (keihi) Bark 27 A 2 X Fh (Lauraceae) Cinnamomum cassia Blume
[L1}E T (sannshishi) Fruit 7 # 4% (Rubiaceae) Gardenia jasminoides Ellis
#FYE (soyo) Leaf, Branch 2/ F} (Labiatae) Perilla frutescens Britton var. acuta Kudo
M (taiso) Fruit 2 7 AE FFF(Rhamnaceac) Zizyphus jujuba Miller var. inermis Rehder
[ (tinpi) Peer I # > F} (Rutaceae) Citrus unshiu Markovich
A% (ninzin) Root 7 2 X F} (Araliaceae) Panax ginseng C. A. Meyer
METT (hakka) Leaf, Branch 3/ # (Labiatae) Mentha arvensis L. var. piperascens Malinvaud
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Fig 4. The inhibitory effect of the herb extract fermented with SN13T strain on the release of IL-8 from HuH-7
cells (al, a2) and cell viability assay after treatment (b1, b2).

The herb extracts were incubated for 24 h at 28°C with SN13T strain. The resulting samples were added to the HuH-7
cell culture medium at 50 pg/mL, along with FA treatment, except for P. frutescens, and C. cassia (20 pg/mL). The
culture supernatant of the cells was collected 24 h after the treatment. The amounts of IL-8 were measured by the ELISA

method. Data are expressed as the mean + standard deviation, (n=2-3). **P < 0.01 vs. control.



B R HHEWILERE THREE S B R OFRIEER

NASH <7 Vi 2 AW T RIETEMER 7 V) — = 0 128\ C, REECEER TG TR
RO LN, BIULFREICB W TR ) AMEEN 2 STV D ILEE # K (Lb.
plantarum SN13T, Lb. plantarum SN35N, Pediococcus (P.) pentosaceus LP28) % iR L, &K TH
W S W7 CHER W D20 R A R I O L HERN Y & bhik U 7o, A FLREBAAR 22 SCHK Rl R 1T
FEEE L, 28°CTC 24 WFHEHEER R LTz, mOEIC LY, ZOBER OREEZERE, Hohl
EWEEFREEY TV E L, HBEEEELOV TV FEIRGRR L, 2 RIEEEET
V& UTe, BEE%IE, OO BEIE L RIFEE pH MK T L, BENR SN TND Z &3
F I 472 (Table 2),

DXL DI LTHE DI R EE CEER Y 3 ORI I R H ) O BLRIETE 1% %, HuH-7
AR A VN7 NASH &7 VAR B fFlE S 11D IL-8 B2 R & U CRGE L7z, RFEEED LIE
Y (u-AP) (%, FA ALEE L 7= HuH-7 flfa s &k S 7z IL-8 B4 50%I2)) S 72 (Fig.
5a), X512, SNI3T £k (f-AP-13T) F721% SN35SN £k (f-AP-35N) THEE 7= EMEWIL, K
FEIER ) & Lol U ColiEffE IL-8 &2 & B2 S/ 72, M2 T, SNI3T R CREE S 72
T D TL-8 #I2h 5%, SN3SN FRCREES B2 A L0 bEn -7z, i), LP28 FRTHE~
SEEER Y (FFAP-LP28) 13, ARIEFEO R & IFTIT R CRRE 2 imdl S vz,

PLEDOFER DG, FE OFLBEERIC X o CTREE S 7 RERHIZ 3 THIRIETE P73
R Z EMNIHALINERY | Lb. plantarum SN13T (%, XEOHMHM ZHEESE 25 ET, 3 2D
HRROF CTRLET D Z EAVRENTZ, B, ZOERTHWEZEAREO LEREYE L O
FA IZ, HuH-7 fifRIZ i3ia m e 2 /s S 72 2 & b, Cell Counting Kit-8 2 F W 7= A AR EHII 77
v EAIZX DR L7z (Fig. 5b),

Table 2. pH of AP extract after fermentation with each LAB strain.

Strain Control SNI13T SN35N LP28
Initial pH 6.0 6.0 6.0 6.0
Final pH 5.7 4.3 4.3 4.4
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Fig. 5. The inhibitory effect of the AP extract fermented with each LAB strain on the release of IL-8 from HuH-7
cells (a) and cell viability assay after treatment (b).

In this experiment, Lb. plantarum SN13T, Lb. plantarum SN35N, and P. pentosaceus LP28 were used. The AP extract
was incubated for 24 h at 28°C with each strain, and the extract incubated without lactic acid bacterium was also
prepared. The resulting sample was added to the HuH-7 cell culture medium at 45 pg/mL, along with FA treatment. The
culture supernatant of the cells was collected 24 h after the treatment. The amounts of IL-8 were measured by the ELISA
method. Data are expressed as the mean + standard deviation, (n=3). **P < 0.01 vs. control. {P <0.05 vs. u-AP. 1P <
0.01 vs. u-AP. u-AP, AP extract without fermentation; f~AP-13T, AP extract fermented with the SN13T strain; f-AP-35N,

AP extract fermented with the SN35N strain; f~AP-LP28, AP extract fermented with the LP28 strain.

EE WILBEORE T HB-7 N a v —BRInTF O

HIEIOFE RS, Lb. plantarum SN13T THREE S 7- EERMEW X, B iRIETETEE R~
ZENHALINE RS T, 2T, BIEICTHWE Lb. plantarum SN13T, Lb. plantarum SN35N, 35
XY P pentosaceus LP28 @ 3 FRIZHBWT, 6 DT 7 AEMOE W INSHLRIETE M OE &
B L TWDDINERET LI L L L, Zhb 3HROIME T/ L DOFHEIZ DUV T, Table 3 (2
FLOETRT, LBEDY ) AV A AT RIIZH 1.8~3.4 Mb EHiESIITWDA [29],
SNI3T kD ZAUT 3.6 Mb &, HLBE DT TIIRERT ) AREZFOZLBRHETH D,

BB 2K bEER 0w R IB-I/ v ar X —BIC L HEFE RN TH D, £
T, 3O AMBEKOB-7 NV a v X —BBEEIZER L, k352 L& Lz [19-21],

SN13T ¥k, SN35N ¥k, BL W LP28 #kD 7 ) A EIcdHh B, B- NV a v X —Eilin 1 & MR
D& % open reading frame (ORF) Zdi# L7-fb R, T4 11 {8, 8 f[E, 4 ff> ORF 28 727>
72 (Fig. 6), 2D X 912, SNI3T £k & SNISN KD 7/ Lt A Z(FFEEL L T fh, B-7 /0=
X —BiE{n 1D gene organization HIEIE[F U Th o7z,



WIZ, ZHAUH D ORF b TSNS T I/ BERdS % 22, MEGA Y7 U =7 ver. 6.0 O
ClustalW 7'12 77 A& LT, W58 ORI 2 7R3 R0 2 1Rk L 7=, Fig. 7 (27”9 &L 9 (12,
LP28 #EDB-7 /v 2 &2 —F (X, SNI3T #£35 & OV SN3SN #R D — L FEEI M 2R LTz, o F
D, SNI3T ¥k3 L OV SN3SN KR OIREF T 5B-Z /L2 o #—P1L, LP28 L W 24 TH D, =
oD ENBHEWTT 5 &, LP28 #RIE, WHED IR AT 2p-7 v a v X —EB &k
S TWZRWATEEMEDVRIB X N7-, & 512 SNI3T BRI, tho 2 BRIZIZ R B2V B-7 v a v i
—ERFELTEY, HERRMEORISIEENR 72 5 25 70B-7 v a v X —E aREF3 5 [
REMEDN RIS S 472,

Table 3. Summary of features of LAB strains used in this study.

Species Lactobacillus plantarum Lactobacillus plantarum Pediococcus pentosaceus
Strain SN13T SN35N LP28

Genome size (bp) 3,612,790 3,267,626 1,774,865
CDSs 3398 3146 1683

Number of putative

. . 11 8 -
B-glucosidase encoding genes
Isolation origin Banana leaf Pear Longan
Accession No. AP0O19815 APO18405 DF970691
2048567
2020787 2214457
2366659 2717699
2019236 2719156
2488068
0927396 1406781 1936231 l
SN13T strain
1765166
1760634 2406478
2407935
1759082 2174088
0355082 1261462
SN35N strain
0093716 0280530 0516515 1692859
LP28 strain 500 kbp

Fig. 6. Putative B-glucosidase gene locus of each LAB strain
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Fig. 7. Phylogenetic tree on the p-glucosidase.
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The phylogenetic tree was drawn with the ClustalW program in Molecular Evolutionary Genetics Analysis (MEGA)

software ver. 6.0 using the unweighted pair group method with arithmetic (UPGMA). The top horizontal bars show a

distance of 0.1 substitutions per site.
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B—F T, £7° NASH 7 /VflilazEf3 2% 2 & C, IRIEEEDO ATV —=0 7 %%

L L, ANAEWIEMEZ R RBEATERE OB Z1T 7o, T ORE, SNIBT IR TR S W72
[CHE | DFREE @ O PIRIETEE & L L7,

I, SNI3T HRICIN 2. C, &% 7 AMEFEBEIC 72 40TV % SN3SN £E & LP28 #k % vy, &
LIS B IR CREE S W72 WIERM D O P RAETG M 2 RFEEEO ER ) L i3 2 & & b1,
FOIEEDENE Z ) b FITHFIET DB-7 v a s X — B GE T OR & O BN 2 30E L=,
BRI AR Rl SR T HB-7 NV a v X —EB a1 & MHFEPEZ 7R T ORF Z Bk D 7/ MEH
Z LITHOlE U726, 2 03X, SNI3T #R2% 11 {8 & e &2 <, SN3SN £k 8 i, LP28 #K1X 4 fH
Tholz, IDIZZENHD ORF NS FRISND T R/ MRS % 31, B OFELEIZEET 5
R 2B L= & Z A, SN13T #kF LU SN35N kI, LP28 #RICH~, Z4E7p-7 v a v i
—EBEFFOZ ENRIBE NI, ok, THHO 3 RRTREE L 72 KEEMEMICHH S5 HuH-
7 MERED B D 1L-8 Bk D EEM ORI X, B-Z/ v a v X —E%Ea— K95 ORF D%
IZHBI LTz, 77205, B-7 /v as ¥ —BBn O &L GiiIEEME O E L ORICH
BIER 2 B 5 Z & DRI Sz,

AT, BHDO—> K3 (XA A W)] & FI5 sennoside 1%, —EBDIGPHIEIZ L -
T UKD E 72N ERHESNTND [6-9], 2F 0, BEMNFRFOB-7 va v X —
O —IRAEH 2 E & LTS TE D20 E00, B E R ER SN D T2 OICEHE
Thb, LTINS TSNBTHRO L IZEEB-I v a v X —EBBIE T EFF 2B 20D
B X, £V < oMY _IRIED OIRERHE N TE HB-7Vva v X —BE AT 5 alhett
ME, $720 5, SNI3T #RIE, AFOREEZAHARAMEKR TH DL LB BND,

WETIE, ZOLFERBEY OPRIENER O RN ED LI/ ONIZDNETHRD T
DIT, FEEIER Y3 X OFRREE LIER M0 DIETERC Y Z it L, Ei s ORG ohT %
1ToTe, FTo, FEECIER YD DIEEE O 5HE - W S LS DWREEIT o 72,
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[ %]
TIRIETEEWE DR L LFREEDORE

MEEDOHJFIL, F 7 FL (Compositae) I EFXEDMEY TH V, I EX (Artemisia princeps
Pampanini) OXE & FIEH O NEFKE LTHWLN D, FEXIFR T U7 iz A< oA L,
RIESC T, BIEE;, THEHOMRIZ I DA - HRRARNE - AR - ANk E ORI &
NTW5b, WHEEIZIE, 778K A4 K (eupatilin 35 L O jaceosidin) [30, 31] X, caffeoylquinic acids
[32] R EDT = ) — LA EENTEY, ZHOIXMKIEIER 7 & OIRE 2 AEYTENE%
FFoCWD, & BI, Artemisia JEIZIE, X7 FHEY TEL<SBHEN D EAFTT AT 7 b
(SQL) b EEFN TV D [33], LEENSIL, SQL 20 S5 yomogin NHEESNTEY, A
{EETIRNFIRIETEEZ R 2 LG STV D [34],

AR PICIX S EIERROVEENTWD D, B E T 26 %E 0B - BT
DI 0IZ, WA 2 R BB 5 5, ARFETIE, £, SNI3T #RIT & 2 56l S hehh
Wi HIEMERSY 2 fhH 3 2 72 0 OB U e A RRIA I 2 PRR L7z, RIC, £ offitimsr 2 & %
MDA ONT, R L ORFEH EMEYIC R D102 ik L, S 51T, FIEIEE
2> SIEVEME O 478 - R ATV, FEBEIT K 0 BT AR L T2 TS E D[R E &
{LFHE DR EEAT ST,

B—H  FEEER L ORFERE LEEREY ) b IEMEYE O

FEBERS L OSRIEBE SCEM T O pH Z KB LT R U 7 LOKEEIE T 7.5 IS L2 b, i
TF VT EIT o7, F D%, KE L EiE=TIVIE L2500, BiEE= T /L8 % iR L,
DR E 90% (VIV) A X J — )V S, n-o~F Y Tt A2 T o7, M, KBTS S
\Zn-7 &/ — /L CHiH L7z (Fig. 8), 24 H DT X TOMAMIIx L CHIRAETGMEZ AN L 7255
W, BEER LOSRIEEEE BT, 90% (vIv) A X J — VG W TR R 72 TL-8 #ifliE:
DEIEE ST (Fig. 9a), F72, FEEIEME ) L5572 90% (viv) A X J —I/VIEIGNE, R
W CEMN ORI Sy & R L, @ IL-8 MfillEEE A LT\ e, 7o, £ OMOESIC
B RIS S o 7o (Fig. 10-12),

u-AP/f-AP

I Ethyl acetate fraction |

‘ Water fraction H n-Butanol fraction H 90% MeOH fraction | | n-Hexane fraction ‘

Fig. 8. Procedure for fractionation from herbal extracts.
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control  u-AP-M-6.25 f-AP-M-6.25 u-AP-M-12.5 f-AP-M-12.5 0 control  u-AP-M-625 f-AP-M-625 u-AP-M-125 f-AP-M-12.5

Fig. 9. The inhibitory effect of 90% (»/v) MeOH extract on the release of IL-8 from HuH-7 cells (a) and cell
viability assay after treatment (b).

The 90% (v/v) MeOH extract was diluted and added to the HuH-7 cell culture at 6.25 or 12.5 pug/mL. The culture
supernatant was obtained after 24 h cultivation to measure the amounts of IL-8 by the ELISA method. Data are expressed
as the mean =+ standard deviation, (n=3). **P < 0.01 vs control. 1P <0.01 vs u-6.25/u-12.5. u-AP-M-6.25, 90% (v/v)
MeOH extract from u-AP (6.25 ng/mL); f~AP-M-6.25, 90% (v/v) MeOH extract from f-AP-13T (6.25 pg/mL); u-AP-M-
12.5, 90% (v/v) MeOH extract from u-AP (12.5 pg/mL); f~AP-M-12.5, 90% (v/v) MeOH extract from f-AP-13T (12.5

pg/mL).
120
(a)
100 | —— .
*
k% *%k
Ly
'E, 80 ey .—.-I— 120 {b)
= e
5 B0 | 7] .
T 60 g &
=
s 2 80
) [=]
o £
= 40 = 60
E 40
20 z
7]
O 20
R R e L
control u-AP-W-12.5  fAP-W-12.5 u-AP-W-25 fAP-W-25

control u-AP-W-12.5  f-AP-W-12.5 u-AP-W-25  f-AP-W-25

Fig. 10. The inhibitory effect of water extract on the release of IL-8 from HuH-7 cells (a) and cell viability assay
after treatment (b).

The water extract was diluted and added to the HuH-7 cell culture at 12.5 or 25 pg/mL. The culture supernatant was
obtained after 24 h cultivation to measure the amounts of IL-8 by the ELISA method. Data are expressed as the mean +
standard deviation, (n=3). *P < 0.05 vs control. **P <0.01 vs control. u-AP-W-12.5, water extract from u-AP (12.5
pg/mL); f-AP-W-12.5, water extract from f-AP-13T (12.5 pg/mL); u-AP-W-25, water extract from u-AP (25 pg/mL); -
AP-W-25, water extract from f-AP-13T (25 pg/mL).
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140 (a)
*
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control u-AP-B-6.25 f-AP-B-6.25 u-AP-B-12.5 f-AP-B-12.5 control  u-AP-B-6.25 f-AP-B-6.25 u-AP-B-12.5 f-AP-B-12.5

Fig. 11. The inhibitory effect of n-butanol extract on the release of IL-8 from HuH-7 cells (a) and cell viability
assay after treatment (b).

The n-butanol extract was diluted and added to the HuH-7 cell culture at 6.25 or 12.5 pg/mL. The culture supernatant
was obtained after 24 h cultivation to measure the amounts of IL-8 by the ELISA method. Data are expressed as the
mean =+ standard deviation, (n=3). *P < 0.05 vs control. **P < 0.01 vs control. u-AP-B-6.25, n-butanol extract from u-AP
(6.25 pg/mL); t-AP-B-6.25, n-butanol extract from f~-AP-13T (6.25 pg/mL); u-AP-B-12.5, n-butanol extract from u-AP
(12.5 pg/mL); t-AP-B-12.5, n-butanol extract from f~AP-13T (12.5 pg/mL).

140
(a)
120
100 —ll— 120
%‘\ (b) * *
§ 20 %lOO —
2 £
E g
£ 60 < W0
% <
T 40 E
§ 40
20 =
3 20
0

control control u-AP-H-6.25 f-AP-H-6.25 u-AP-H-12.5 f-AP-H-12.5

Fig. 12. The inhibitory effect of n-hexane extract on the release of IL-8 from HuH-7 cells (a) and cell viability
assay after treatment (b).

The n-hexane extract was diluted and added to the HuH-7 cell culture at 6.25 or 12.5 pg/mL. The culture supernatant was
obtained after 24 h cultivation to measure the amounts of IL-8 by the ELISA method. Data are expressed as the mean +
standard deviation, (n=3). *P < 0.05 vs control. u-AP-H-6.25, n-hexane extract from u-AP (6.25 pg/mL); f-AP-H-6.25,
n-hexane extract from f-AP-13T (6.25 pg/mL); u-AP-H-12.5, n-hexane extract from u-AP (12.5 pg/mL); f-AP-H-12.5,

n-hexane extract from f-AP-13T (12.5 ug/mL).
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F T8 HPLC ZHW-REER X OSRIBEEE L ERME D DRSS ST

AT OFER DG, FEEE L IER I\ T, 90% (viv) A X 7 —)/Vilisyr T H kil & [RIEE,
IL-8 #fiEME 2 /R Z ENbhoTz, T2 T, ZOEMNIE TN D% HPLC TETT 5
b LT,

FEEELTERI O 90% (viv) A X 7 — VG & AR CER ) ORIl 5y & %, ZZE
[FZ&H12C HPLC 1 7 KT, EOEWHE— 71O\ Tl Lz, 2 ORER, FERECERT
WD 90% (viv)y A& ) —/VIEI5r T, B O NTIRFIRRR 17 3B X832 0D 2 OB —7
AN L T\, — 5T, TR b0 —271%, REEBECEREYN O ORBES NS, 1L
A ERE EN 72 o= (Fig. 13a, 13b), L7~ T, 205 2 OO E—ZIZHKTH{LAMH
FHEIZ L VAR L, ZORSFEE U THREEES R LI b0 LB 2 b,

N % C, SN35N FRkE LU LP28 K CHEE S B - LHEME Y O b RO ERIEEZITW,
90% (v/v) AZ ) —/VIEFITRE LT ET 24T > 72 (Fig. 13c, 13d), Z DOfESF, SN35SN #£T
I, SNI3T RO D L RFRICKI 17 3B L3232 2 DOFY T HE—I BRRLNTZD, Ti
SDIXB BN SNBT R CHER SN E—27 LD b/ h SN2 & ghoTz, — 5T, LP28 KT
1%, 2D 200 —7 3R TE 2o lz, 2O ORERIT, IEHERBROME LML Tk
D, IEPEDHEIRIZZ D 2 2O E— 7 IZHRT 2/bA 9 Th 2 ATRetE i < R Sz,
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600000
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200000 MMA)
0 A
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800000
(b) f-AP-13T
17.26
600000 j 31.82
400000 /
200000
0 A
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800000

(c) f-AP-35N
600000
31.88

400000
17.32

200000 /

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
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800000

(d) f-AP-LP28

600000

400000

200000 M
L ol

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

. . min
Retention time m

Fig. 13. Constituent analysis in 90% (»/v) MeOH extracts from the u-AP (a), f-AP-13T (b), f-AP-35N (c), f-AP-
LP28 (d).

u-AP, 90% (v/v) MeOH extract from AP extract without fermentation; f~-AP-13T, 90% (v/v) MeOH extract from AP
extract fermented with the SN13T strain; f-AP-35N, 90% (v/v) MeOH extract from AP extract fermented with the

SN35N strain; f-AP-LP28, 90% (v/v) MeOH extract from AP extract fermented with the LP28 strain.
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B RELERMEY OTEEWE O EEER

FERE LI D 90% (viv) A K 7 — VBRI ST 2 SORRNL e —2 (RFf
A 17 43, 32 59) \CHRT bW ERIET <L, R 5 A2 T -7, SNI3T Bk CTHREE
723,300 mL OIS0 B ST 90% (viv) A X — VG 2.1 g ZRWT, U
HTFNIT DT~ NTTT 4 —%4T\W, TODT T ay (1) 25, Zhb 750
Sy DR 2 O THIRIETENE 2 I U725 58, 2 W51 O H B8 7o AR TEE DS RS &
L7z (Fig. 14a),

140 | ()
120
__100 = 140 | 4,
= (b)
£ %0 »_5120
s ‘émo L
=
= 60 E %0
= &
40 £ 60
=]
[
E 40
20 =
© 20
0
control 1 control {1 Iv] 3 4 5 16 7

Fig. 14. The inhibitory effect of fractions after silica gel column chromatography on the release of IL-8 from HuH-
7 cells (a) and cell viability assay after treatment (b).

The seven fractions were diluted and added to the HuH-7 cell culture at 6.25 pg/mL. The culture supernatant was
obtained after 24 h cultivation to measure the amounts of IL-8 by the ELISA method. Data are expressed as the mean +

standard deviation, (n=3). **P < (0.01 vs control.

WIZ, R B EHANTODS BT L7 a0~ 7T 7 0 —IZ Tl - AT, £2FT 150
) %4572 (F1-1-F8), #Wi5r ORI & HIRIET v & A 1M L7523 DOmisyr (F1-1,F1-
2,F2-2) IZBWTIEMENFRD baLlz (Fig. 15a), £72,F5-1 LD 7 F 7 2 2 03, IWEMEH
S Tclo, IEMRBRITFE Lo T,
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S 40
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“ 20
I B N _ b 0 BB BN
control Fl-1 F1-2 F2-1 F22 F3-1 F3-2 F4-1 F4-2 control Fl-1 F1-2 F2-1 F2-2 F3-1 F3-2 F4-1 F4-2

Fig. 15. The inhibitory effect of fractions after ODS column chromatography on the release of IL-8 from HuH-7
cells (a) and cell viability assay after treatment (b).

The eight fractions were diluted and added to the HuH-7 cell culture at 6.25 pg/mL. The culture supernatant was
obtained after 24 h cultivation to measure the amounts of IL-8 by the ELISA method. Data are expressed as the mean +

standard deviation, (n=3). **P < (0.01 vs control.

WIZ, BRDNEMEDOFRD S 72 F1-1 B4y (83.7mg) (28T, HPLC (T & % 25EfE - ks a1T 0,
5 DOESy (P1-P5) #4137, 5 DOW G OIEHM OFIRIETEMEZ [FEED HIE TR LIz L 2
A, P1 BEO P4 IZEBWTH RGN R 47z (Fig. 16a),

120 |@
o |
120
~ (b)
S 80
g S0 | 4
=] -
ot E
S 60 2 80
g 5
s
= 40 T 60
g a0
20 2
8 20
0 o .
control P1 control Pl

Fig. 16. The inhibitory effect of fractions after HPLC on the release of IL-8 from HuH-7 cells (a) and cell viability
assay after treatment (b).

The five fractions were diluted and added to the HuH-7 cell culture at 6.25 pg/mL. The culture supernatant was obtained
after 24 h cultivation to measure the amounts of IL-8 by the ELISA method. Data are expressed as the mean + standard

deviation, (n=3). **P < 0.01 vs control.
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HWT,F12 777 v 3 (155mg) 12 L CHIEBEIC HPLC 12 K 5 0HfE - LA 4T0, 6
D7 Z 7 a s (S1-S6) af3ic, [RARICHIRIETEMERABR 21T > 72/ R, S1 B LU S6 120
T, AERIEENSHEGE S (Fig. 17a),

120 |@
o | -
120
= % (b)
g Z100 |
o =
2 60 32 80
e =}
P =
= 40 3. 60
£ w
20 ot
S 20
0 ks 0 i i i
control Sl S2 control Sl s2 83 S4 S5 S6

Fig. 17. The inhibitory effect of fractions after HPLC on the release of IL-8 from HuH-7 cells (a) and cell viability
assay after treatment (b).

The six fractions were diluted and added to the HuH-7 cell culture at 6.25 pg/mL. The culture supernatant was obtained
after 24 h cultivation to measure the amounts of IL-8 by the ELISA method. Data are expressed as the mean + standard

deviation, (n=3). **P < 0.01 vs control.

90% (VIV) AZ J—VIEISNED, YV BFNAT LI a~w ST 74— 0DS T LU0
~hJTF 74—, LT HPLC IZ X D% BHERICK TN ENONEEZETL LT (Fig
18),
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HuH  FEEME OBERE

BIMIEEEZ R L2 4 DO D 95, P1 B L O S1 OREERNT 23 7=, P1IZHE
ENDILEHD MS AT R B IR, CHeOr [M] D73 FRDRME ST (m/z 110.0), —75,
S1 TlZ, CisHis04Na [M + Na] D43 R S4L7e (m/z 285.11),

WIZ, WEIZE TN DA D NMR A7 VA AIE L, SCEME [35, 36] & ik L7-,
ZIEND NMR 22 kL (Fig. 19,21) L% 7 b O @RS R % Fig. 20,22 |27~ 7, D
R, PL ICEENTWDHIEAMIL catechol TH VY, SI IZH EFNTWVWDHILEDIL, seco-
tanapartholide C CT& 5 & [AlE & 417, Catechol (X7 = / —/ALEWHTH Y, )7, seco-
tanapartholide C 1Z/¢3% 15 TR SN, 77 b BHEAETHZ L 005 SQL FEKRICET S
{EEMTH D550 OESGD 9 5, PAIZOVTIE,NMR A7 ML OFERN G, ST LA U seco-
tanapartholide C T 5 Z & BHER TE 72, F£72 S6 IZDWTIE, NMR AT ML OFERN G,
BEWMTH D Z PRI, ZOBRBEIZEW UIMEREIZITIE L o T,

(a)

T T T T T T T T
15 70 6.5 6.0 55 50 4.5 40 35 3.0 25 20
1 (ppm)
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(b)

T x T T T T d T T v T T T T
) 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
f1 (ppm)

Fig. 19. '"H NMR spectra (a) and 3C NMR spectra (b) of catechol.

5 1 O H Position 1H (J in Hz) 13C
1,2 146.32
A 3,6 6.65 (m, 2 H) 116.40
2 4,5 6.75 (m, 2 H) 120.92
Z0H

Fig. 20. Chemical structure and 'H and '3*C NMR data (500 and 125 MHz, Methanol-ds) for catechol.
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T
64 62 60 58 56 54 52 50 48 46 44 42 40 34 32 30 28 26 24 22 20 18 18 !

38 36
f1 (ppm)

(b)

Fig. 21. "H NMR spectra (a) and '3C NMR spectra (b) of seco-tanapartholide C.
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Position 1H (Jin Hz) B3C

1 210.05
2 2.39 (m, 2 H) 35.43
3 2.67 (m, 2 H) 33.27
4 178.89
5 137.11
6 5.06(d,J=56Hz 1H)  77.89
7 3.21(m, 1 H) 43.39
8 1.82 (m, 1 H) 28.41
1.98 (m, 1 H)
9 2.56(t,J=7.4Hz,2H)  40.51
10 210.27
11 141.03
12 172.28
13 573(d,J=2.8Hz, 1H)  122.39
6.24 (d,J=2.8 Hz, 1 H)
14 2.12(s, 3 H) 29.82
15 2.21(s,3 H) 17.49

Fig. 22. Chemical structure and 'H and '*C NMR data (500 and 125 MHz, Methanol-ds) for

seco-tanapartholide C.
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BHE  &HE4O HPLC 08T & TEME S

Catechol 35 L O seco-tanapartholide C 73, F&EE IERTI D 90% (viv) A % J — L5y CHy
RENCHER SN T B — 7 (RFFRERR 17 40, 32 90) 28> ba & —E5 5 60>, HPLC (12
X VR AT f:o ZDOFER, KL L 72 catechol 35 X U seco-tanapartholide C D ERFFIRFRT 1L, Z
NENKINT 53,32 0 ThDH Z & 2R LT (Fig.23a,24a), X512, b 2 >OLEMDOHL
%Jﬁ%@%éﬂﬁ Lf:nﬁ*ﬁ'% EH b b RERFR R PRIEIEEZ R L7 (Fig. 26, 27), Seco-
tanapartholide C IZ & 6D RH O — 27 1L, PIEpH CROLNHE—27 L —F L TRV, i
7o, ZOBEGIZITEMEITRRD b noT (F1g 16) S 512, seco-tanapartholide C % & ¢ ¢ [

Z S HIZHPLC IZ TR 5 Z & C, RRMEIICH—E & L THfF CTE 7= (Fig 25).

mAU mAU
2500000 2500000

(a) P1 (catechol) (b) P2
2000000 g 2000000

~16.97
1500000 1500000
1000000 1000000
500000 500000

0 N W o L ,

0 5 10 15 20 25 30 35 40 45 50 55 60 0 5 10 15 20 25 30 35 40 45 50 55 60
mAU min  WAU min
2500000 2500000

(c) P3 (d) P4
2000000 2000000
1500000 1500000
1000000 1000000
500000 500000

0 A -n' 0 A
MAU 0 5 10 15 20 40 45 50 55 60 0 5 10 15 20 25 30 35 40 45 50 55 60
2500000 min min

(d) P5
2000000
1500000
1000000
500000

0 A

0 5 10 15 20 25 40 45 50 55 60

min

Fig. 23. HPLC chromatograms of the fractions from F1-1.
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T 2000000
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A , . .
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510 15 20 25 30 35 40 45 50 55 6O 0 5 10 15 20 25 30 35 40 45 50 55 60
mm 2500000 min
(d) S5 (d) S6
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1500000
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A 0 a
510 15 20 25 30 35 40 45 50 55 60 0 5 10 15 20 25 30 35 40 45 50 55 60
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Fig. 24. HPLC chromatograms of the fractions from F1-2.

mAU
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©
2000000 ‘\‘\\ 3191

1500000
1000000

500000

Fig. 25. HPLC chromatograms of the re-purified seco-tanapartholide C.
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Fig. 26. The inhibitory effect of catechol on the release of IL-8 from HuH-7 cells (a) and cell viability assay after
treatment (b).

The catechol was diluted and added to the HuH-7 cell culture between 0.19—1.56 pg/mL. The culture supernatant was
obtained after 24 h cultivation to measure the amounts of IL-8 by the ELISA method. Data are expressed as the mean +

standard deviation, (n=3). **P < (0.01 vs control.

120 | (a)
00 | L
= 140
z 80 (b)
£ 5120
40 3_:
3 60 g100 |
: :
% g %0
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control  0.78 1.56 3.13 6.25 pg/mL control  0.78 3.13 6.25 pg/mL

Fig. 27. The inhibitory effect of seco-tanapartholide C on the release of IL-8 from HuH-7 cells (a) and cell viability
assay after treatment (b).

The seco-tanapartholide C was diluted and added to the HuH-7 cell culture between 0.78—6.25 png/mL. The culture
supernatant was obtained after 24 h cultivation to measure the amounts of IL-8 by the ELISA method. Data are expressed

as the mean + standard deviation, (n=3). **P < (.01 vs control.
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NE FELDHLEEE

5 " FECUL, Lb. plantarum SN13T CHEEE U 7o LIER ) O HUIRIETE MM U 7= A % B
HNTT D7D, IEHEME ZHH 3 2 72D OB AR 2 MGt LTz,

IEMEDOfERR S T2 90% (viv) A & —)VIESIZE T D ksr 2 HPLC 12 THbr L7oRE SR,
SNI3T ¥ECHEE S B EEMEH O 90% (viv) A X 7 —I/VEIGE, B SN ARFEEE L ER
VORI Sr X 0 B — 7 I L TH Y, BRI LD RWENER I TND Z &R
M Xi7- (Fig. 13a, 13b),

WA, FEEELERE D 90% (viv) A X ) —IVESNS S Y WA T A Ta~ T T
4 —,0DS W T Lrua~ b 7T 7 10—, BLOODS ##{k& L7z HPLC %56 L, {EMHEWE
DI ZAT o T0, AT, FE 72 2 SDOIEME(LE I, catechol & seco-tanapartholide C & [F]
E 73U (Fig. 20, 22), 236 OALAMIE, BEAZ LD Bl ER LIbEm<ThHsd = & (Fig
23,24), WNZ, ENENDILEMIL, IREKGFHIZLRIEENEZ R 2 &R Iz (Fig.
26, 27), BRI, ZHHDILEWIT 185 g OFIELIER RN L ZNEh 223 mg BLN 18
mg DILETHFDH Z LN TE T,

SCHRADIZ I, seco-tanapartholide C 23 &9 % guaianolide ! SQL 235123 A, FLRIE, Hilgit, Ht
HNR A &G INE K EIEVE 2 > TV D Z EDVRENTWD [37), Hi~vT U THE L TH
4,73 artemisinin & SQL 20 E SN HILEMTH Y, T o OFERDOE S, ORI
&L CHIRRBRICHEH I TV D [38], 2D X DIZSQL I, EHMLD Y — RMEEWIZ o7 s
L EERSEIEE AT 5,

N ZC, guaianolide |%, NF-xB ¥ 7 F /MR OLEIZ L D PIRIENRZ R T L OWEDN
&5 [37,39], NFkBIX, RIEFFIZIFITEME L S 41, RIEMEDT A N A g & Ol 2 DRIE
REEM L D PEE & i D HR BN+ T 5 [40], Joshi-Barve Z5(2 X V), in vitro NASH £ /L
AIIZI T D IL-8 DFEHLE, NFxB IZ L » TN S D Z EndfE ST d [41], SQL @
HEEMEIL, T ORED O o, BRI VR = VRIS X A RER 2 R D TF A —
HOTNXIWARLITERT S EfESNTWD [42], £72,SQLIZ XK 5 T /¥ /11bid, NF-xB
Ta=y hO—D2TH5 p65 ® DNA Ak (Cystein 38) THDH EOWMENRINTED,
SQL 1%, NF-xB O EHEI il 2/ U CTHAIEFEHZRBET 2 B2 6T 5 [43,44],

Seco-tanapartholide C |Z# DOHEIEHIZ 2 DD o, B-AEIF I VAR =NV HKEZFF> TR, T b
75 NF-xB OAFITER T 2 IL-8 DREAZIH L T\ D Z &2V Sl (Fig. 28). NF-xkB @
TEH B 2RI RLE, BIERIECE ORI TH D & S [40], £ D> 7 IARERE OMENIE,
RERDIRRICALE TH DL LEZ2 DD, TIRESNTWAD NFkB [HEE (7 v xR v, ¥
71 AR EOREMHIAIST A Y ), U TR EOHIRIEA]) D% <L, NF«B %
RIE LTS IKBICHERT 25D TH D DK L [45], SQL IE NF-kB IZHEB/EHT 5 & W
o, BEFOFEH L TR D= EABT 2 AT 2 I8V TH, FEFICEREW LS
Th b,

—J5, AT a—=NIipE DT = ) =LAWL, %O DIEBMEREMREE THT 5 2 &0
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T2, RN BIEHE TH D [46], 7 = 7 — U LEWNBIL, 2 < OGN R S
nNTRY, IREFEHLZO—2Th D, BT a— W, E#EMIZINO 7V EREL, &
51Z1E NF-xB O#ifi| 27 L7z iINOS OFRIUR F 25/ S I L OWMERRENTEY [47,
48], IL-8 DHHITERIE, NF-xB OIHNI LR 3 % wlREME DS RIR S 7,

7 x ) —/)VEE SQLEIT, X7 BOMMICEEICEENTWD [49] FFcT7 =/ ~wiiai&i,
Tx ) —VEE 1 DOTHEND 7 = ) — VBFEEERND, 7TR A Rie EOEHIC
O, BEICHTREAZ B X 2B A S TS [50], —F5C, ) kG & LTt quZ
S TVS SQL FHICEIT 2 #1513, 5,000 A Ed 5 [42], 24 bHiE, 2 < O kA &
[FIRRIC, BOBEARE L THEL TV D Z & H LTI Y, SNIZTRRIC X 0 FeME S 7 SR
R R & 472 catechol 35 L OF seco-tanapartholide C 1%, & OB & B IK 45 fif X
NIERERAE b0 EHERI S5, L L7256, seco-tanapartholide C (21X, BENFES T D E
Fad Va2 f L TnRWnWed), BEERIK %I E Fa o A bR 2521 5 0%hE
Wb, BRI, Bl Fr s IS S IBNME A TET 56D —>TH Y [10],
SNI3T FRIZ K 2 BB RIZIB W CHEIT L7 AR EZ B 2 T D

£ [E], SN13T #RIC & 2 388 CIIER I Utz 2 D O{E W1, SN3SN #E TRl L 723
FEREY TIIb T NI LA LT, & 51, LP28 HRICL Y BEE L2 HAITIHIE E A S
T& 72772 (Fig. 13c, 13d), Sennoside DANKI R AT 5 Z L M3 AIREZRB-7 /v 2 v X —El,
Bifidobacterium J&7)>0 W27 o THE Y, £ OMOGNMEDB-7 /v = > 2 —8 TIEIKIE
TERWVWZ ERHMLNTND [69], T742bb, LP28EMEA T HB-F/ vav X —8 T, £h
O OHIFMEZ KD RES D Z &N TE 7o 7272, catechol 33 I N seco-tanapartholide C 234
FRE NI oz EHERI L TV B,

SRRIRB-T N a v =B ERT ORI, S F S E R OMEY R O BORE R Z K
SRS DIERE AT D TREMED @V & B Z DAL, L7I2A > T SNI3T BRITAFDFEREIZ I L T
WHZ EE, A EBEL TRLE, LOLARRL, —RIICR-7 /v a2 v ¥ —8 O IE R
1ZIAL [5], EDB-Z v a v X —EREHERIMAK D FRIZE S LI E ST 57Dz
SORHPMEDPMETH D,

% 7=, seco-tanapartholide C IZLLRT Artemisia anomala 7> 5 Bl STV D & OB H 5 )3,
Z AT 300 kg DJFEERD GO T2 10 mg 235 BT E T, fed TRINEE TH > 72 [36], I
Z.C, BID Artemisia austro-yunnanensis (1.1-18.2 mg/3.9 kg) <> Artemisia princeps var. orientalis
(0.75-1.25mg/5kg) 77H D SQL DULR G, FERITIRVNZ LA EE S TWD [37,51], AHFE
WZHBUWT, 185 g D LIERD D 18 mg O seco-tanapartholide C Z# FfG CE 72 &1L, TN ETD
WEIZH_RTE LA ICENETH ST,

LLED Z & L0 SNI3TERIC K 2 A TEDFERE, FHEIRDINK I AR OG22 18 U CRITERA
MOTEHEE~L BRI ED Z LT, IHEEMERKOBRZIINSEHICTE -T2 EmiT T 5
ns,
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Fig. 28. The Mechanism of anti-inflammatory effect of SQL in NASH model.
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(K]

A EOIERMEDIZL, < MORFO THPMBEICHW BT E 728, Bt o3
LA BIZRBWTIE, EFELDOY — l“‘ﬂj/*\%@ﬁﬂfﬁfﬁ?:%kﬁéﬂfb\é Thbb, X500
7)”)/\51( AOMEIXFE DL D72V EDTH D, Lo LR n, EH4F, fEEER T

FICAFRIRE LCABRILEMD T4 77 U —IZiER LT\, %%LE 1%, & &GS Hig
ARG THY, XLSNIENAAN—T"y MRV == T DT Ty h 74— A EDRICE
e B2 R 3720, BRI EZ A5 2 60, HEROBEmE L THET NS, LI,
[FEIRFIZ, TS5 B D F 3 OLBUTE 2 FAEANIZH VD, SO OREI N ORIFKY — 8
LB 2R FRIBELAEE > TS EF X D,

B ERICEA SN DEAIE (EE) 1L, KiFOE»oRBIRERIC L > T, IpREIEE L
TOHENESREE S AV T E 723, AFRITE E4 5 EMTEIEWE ORI & 2 OIEBERIT, Bl
TEIZBNWT I X BIKIRE L TR DONRZ, —F, RO HBESNWDWED in vitro
TOIEMEN, invivo TIRONDIEREE Y 7 L2 &b, BRBIICHOLND X HIZeoT,

F 7o, ES OEWNHIE ST A 2 RN o — Mgt odg e Lok & LT, AFICEEN
DEMIEYEME DS, IBNHIEIC X A BB AEZ T TIEMH b SN E WO MANEE > TE T,
Tebb, YHROEYIEEMEIX, WhbWwb T e Ry 7 ThoH AL ENTE D,

T D “IRAREIX, Bl & L“Cﬁ%ﬁ’*ﬂiﬂ@?‘] RMESIN TV D, BFHARIL, BE Bk S
7o 77V ar) 10 SBUKMEMERN DI, AR HEMELS, ERe LT, bRz
Db O TIZEDFHIRIEEITK L 72 5, %ﬁﬁﬁ%#%ﬂ)ﬂ({ﬁ PEFHI IS, BebERE LT, 16
MR~ A7 SNIZIREDILEM N KREIZEENTEBY, EOIEHREKTHLT 7Y 2 D&,
T TN THD, RRIbOMEL, 20 ZBNMEIC X - THERERIZE T2 7 r k2
EADHZEWLUICAEEELRAY, TOFEHEEZ L TNZDOTH D,

ZOXEIREROTT, BNME CTEELZ RS E D Z LT, AETOEYERYE D&
NS HELZENTELEOWMERRIND LI IThoTe, DEY BT Na X —Eikt
OMIEIC K D EFOFREEEL, BIBRAETH DA DIHMEWEARE (T 27V 22) AR

WCHERZRFETHD ERZOND X O oTz,

ARG 2 e 8 D Hi Ikt U 7= T 3288 CTlX, Lb. plantarum SN13T % & TeAEMFLERE Y, i
FLRAE & b UC, AR KMHY TIER IS 5 Z L 2 M Ue, 2 ORERIE, EFKOFE
Pt 3 2 FLIR T &3 S 72 WELEEE MFTET D &0 ) B 7Rl & 72 o 72,

AWFZETEEM L7z 3 BROMWFLIEE 1T, & CICEER T THIZE L7223, LP28 FRIZH W T
1L, & DOREEERFIZ catechol 35 & O seco-tanapartholide C @ 2 D DIEMEME DIFENHERE T X
7pinote, ZOFER L sennoside THIHALTWHIR E 2 HDETE 2D L, MY IR
DOEFHAZ B TE HB-7 b a s Z—8 73, LP28 BRIZIZAFE(E L 722\ & D FREMEDS RIR ST,
2 OOIEMME 2 AR S DENNL, B-Z Vv a v X —V G T EMFEMEE RS ORF Ote —
BLTEBY, L0 OFEHEDR-7//Vvay X —E &> SNI3T i, EROBEMED & L
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THELTWDZ EDREINT,

WAL, BEBEROIIKSMETZT T <, Bt Fua k2 b=eii XA F 4k, &Ius, C
BROMKZEDISICEG LTS Z RGN T\ D, ANFJETREEEMHY KL 0
il X7z seco-tanapartholide C (%, BRHEAIMAKDMEIISZ 52T 7214212, EHICHE Rr¥i v
RS EZ T TAERENTWD Z BB bivz, KEA /77Tﬁ/iuiob\’ﬂi, BAE AN
IR EAR & SIEWAEZ T, EIEVED equol WAERKT HZ ENHONT NS, 4V 7 TR
T U arnbd equol AL, Bt Ra kP bREITLKISICE D EHER| S 505, B-7 /v
T F =BT K DIKGELAE D BN, THLE WL OVEPEIZ R B A 5-2 2 AR B 2
bid, b RrXx o bR b S, IR TOHE —FHEMRHISTH Y, BNHIEIC L S
ZDmE DORISIE, ALEMDOERNTOEMEZ R ROFTREMELH 5,

AW H A 52 1, 521X, 5 5417 seco-tanapartholide C 7% in vivo TRIF & RTINE %
BFEST 2 TETH D, & B0 ERIT K > THNENTER S v, EEOMAEWIEL, B
Te 7R RIFE Y — F‘ﬂ:/—\%%iﬁiﬁ”é TEOOEEBRERONESDTHLIZ L ERTHEDOLERD L
ER D, TOXIINT, AW, WHLEEE & A L G hE D 2 LT, B HE
LOo2H2BRITEBNT, MEAEREZWEET DI TR FEwRO—2 LR ODMETHL LHE
25, Flo, TNODOEARE, REBUSCED 2B RN NIRRT, 2D D& T
R, AT 52 L CREBRRCEMERZIILDETHIIEISERART 7y b7+
— LNDWESNLIFIRE L 72 D,

BRIRBLIGIZ W TIE, BT (B3 20T 2EMPENEZBRE Lo &3 2 HERMD
WA TWDZEMnn, IRRIEE LTOARDENISZBHMT LB b5, EFETIEL,
MR 5 & OB S22 0 5o bh 5T, SiAEMWEOELH, 2 ML A,
BHFEOWY, Bl ENRR THNMEENZE T2 2 RN broTEl, T4bb, BED
IENAE S FFLOZERIC KV EET 5 &, RO E b ELHTLERH D,
SV Z AR, BRRBG CHEEBT 2 RGP DR &0 ) BIgE, IR O Z 83
FR Lo TWDHARER DD, 48 NOFMITMFEITIENTED, S HICERIELTET
A TAZANEMEREBORBENHA TE 2 &b, BEAEFROMEHFEL LE TR
KTHDONBENIRN, RIFFEEZEDT 2N b O—EOMFRIL, FBEEIZE DO ADIRRE
WCEBRL CE2AROEICE DL B G OREIZORE D E &I, £72, BHM
B DB 2 O BT 2 AFOFIEPHE M TEICRB N TS, FicRMANE6ND
AREMEDN B D
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[EER DER]

1. kR
Lactobacillus plantarum SN13T
Lactobacillus plantarum SN35N

Pediococcus pentosaceus LP28

2. AR
b AT e ia AR HuH-7 #iidi, JCRB Cell Bank X 0 A L 7=,

3. AR
SCHER, WE, AERE, RER, IIMEF, BRIE, R, BB, AZ, AT, ANEETT (KB, H
) LVlgALT,

4. i HRAZE
IL-8 #Il7& ] ELISA % v kX PEPLOTECH Co., Ltd. (Rocky Hill, USA) L VA L7=,
PV FUmR, A LA VR, PBS, 0.5% b U 72 -5.3 mmol EDTA {&i%, Cell Counting Kit-8
RS FU AL TERT), RV 27 U4 KE-7 A MY 22— ELISA fl TMB I&IRITF)¢:
flgEpR At CRIR, BHA) KV BEA LT,

5. A EE I
(1) FLERE
MRS £ (Becton, Dickinson and Company) % 7% 8 KIZHUE &IafE%, 118°C, 15 47, @t
AR PR LB LT,

(2) AR
10% FBS (biosera £t), 100 TU/mL ~X=3U > + 100 uyg/mL A L7 h~A v (BT«
S FEHERR S ) 28T D-MEM (low glucose) (B £ 7 /L& Futliskk a4t
Z W,

6. H—EDER
(1) HuH-7 Hifia o154
HuH-7 flf O 55313 10% FBS, 100 [lU/mML ~<=3U > « 100 pg/mL A b L7 h~A > %
4 D-MEM E:H G, 5% CO, T, 95% 28R DA T, 37°CCTi T - 7., Hl% 100mm T 4 v
S | THRFE L7214, 3 HIEIEZE L, 70%FED 2y 7Ly Moo= 2 AT, 0.05% kU
7" /-0.53 mmol/L EDTA - 4Na (& 17 ¢ /L 2 OGRS ) Wl CTHBET 2 2 &1
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L VMR EAT o 7o, MRS — BB DM 2 SEBR IS L7z,

(2) NASH &7 /L HERa O & FEAIALE
PNV IFUBBEIOA LA VERD 0.1M A b v 7 k% DMSO IZIAfRd 5 2 Lick» T
FHEL L 7=, HuH-7 fAE Z 10x10* cells/500 pul/24 well plate 0> %5 B CTHERE L, 24 FifEsE L=,
ZTOBENEL: 2DV F UBE A LA UERIRATRIR (IR - 600 uM) 38 I OV S
W % B Lo FEARRT A5 T ASHA U, 24 REFHIIRER L 72,

(3) FLIIH O BRI O (A
MRS B Z FLER B 2R L, 28°C T B EHR 21T > 72, € D, 8,000 rpm, 3 min T
PRE AR LT, 0.85% NaCl VAT CHAZ 0 S &, AEIROERIT A,

(4) BFEFAETER I O/ER

FAEME (Sg) & 100 mL 7R KIZIERE L, 30 AW Lz, £ 0%, SBIEICHEIL,
W # 20°CT 15 43 3,000xg TiELL7Z, oz EiEEX— =7 f L X —
(ADVANTEC 2) TAi# L, pH 6.0 [IZFH%E L7z, T&E#K% 100°C, 10 57 [ CRABELER L 72 1%, =
BETHEAIL, WEFEAD 0.85% (w/v) NaCl &K £ 72 XK E 7 A 0.85% (w/v) NaCl Ak
(2R L 72 SN13T BROBEA Z & K ORI HHRIZ 1% (viv) TIRINL, ¥k % 28°C T 24 I
A ¥ a_— |k L7z, ZD%,3,000xg T 30 /il Lo L CRERZRRE L TR o B
BEZDHROT vEAITEH LT,

(5) Cell Counting Kit-8 |Z & 2 A=l i £k o> 511
HuH-7 A% 10x10* cells/500 uL/24 well plate (D% FE CHEFE L, 24 By Es281%, NENiRRR
F OB A SERh ) 2 5 T EARER R BT IS AR LT, S HIT 24 FEfETE, B8 R a R,
Cell Counting Kit-8 (FkxUx 4l [FUALSAFZERT) DiA3E WST-8 % & ir D-MEM (FBS free) %
WL, 1 B S S8 7, 20k, ~4 7 a7 Lb— kU —%—"T450nm OWIEE % HE L
77

(6) ELISA {512 X % IL-8 EDHIE
HuH-7 i 2 RAR I RN R J6 L OV ER AR R NI C & 2 WU 24T - 7o, ALiE 24 P12
B By 2B L, 2 A ELISA O% 7 b Uiz, $ o7 10 (57K L TRV,
Human IL-8 TMB ELISA Development Kit (PEPLOTECH Co., Ltd.) % H\>, 7’1 h /L@ v 17

-7,
(7) #IBAN Y Z V&Y R (TG) EDOHIE

HuH-7 #ifid 2 FIAR IR 36 KX OSREBE A SR I K A A& 217 - 7o, AL 24 REREITZ T
B BERRE, 8%/ XT RV AT T B K 250 uL WAL, =RIET 30 0@ < 2 & THlla%
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FL— MEmICETE S, RICKE T A L— b L,PBS T2 B Sw7-%T, RU Y
V74 RE-7TA MY a— (L7 /0s FtilidEmkiatt) 4 250 uL #0 L, 37°CC 30
RIS S®T-, TD%, ~A4 7 a7 L— kU —4—"T 600 nm OWLIELHE 2 HIE L7,

(8) Ffutf DIERL

SNI13T ¥k (13T 0927396, 13T 1406781, 13T 1936231, 13T 2019236, 13T 2020787,
13T 2048567, 13T 2214457, 13T 2366659, 13T 2488068, 13T 2717699, 13T 2719156), SN35N
FR (35N 0355982, 35N 1261462, 35N 1759082, 35N 1760634, 35N 1765166, 35N 2174088,
35N _2406478,35N 2407935) 35 L OVLP28 4% (LP28 0093716,LP28 0280530, LP28 0516515,
LP28 1692859) M7/ A Lz a— RENTp-Zav X —EOTFHlT I /B & HiZ
RACH 2 BB LT, REEHHE, MEGA ¥ 7 R D =7 ver. 6.0 ® ClustalW 7' 7 Z A%,
TERR L 7=,

7. H_EOER
(1) SCEDOREER L d J OKRIEBERTE 7> DIEPER Y DA BT X 2 Hhi

VEEORBEHI B X OREEMEYS 24 mL % pH 7.5 I L0 b, Fifg=F /LT

3N L, BT Vg KIS T T, BT VX, BIERRER, 90% (viv) A X

— VTR L, n-~F T3 R L, —F, KEiZ -7 % 7 —C 3 Effi L7z, 4

DOME45y % 10 mg/mL ([ZEHE L7z, FEo0 0O OBERIZLLTO@EY Th b,

[RFEEE S EER Y n-~F Y 2 E53— 9.3 mg, 90% (viv) A%/ —/ViEisr— 11.4 mg, n-7 % /

— V53— 72.9 mg, JKE453—352.1 mg], [FEFE LEERTH D) n-~ 5 77— 14.5 mg, 90% (v/v)

A K ) —)VHr-152mg, n-7 ¥ J — /L 53—60.9 mg, /KHE4r—349.5 mg],

(2) HPLC % W 7= Rt
SR B X OSRBEE 0 B 1572 90% (viv) A% 7 — U 4lH®) (10 mg/mL)
1%, ODS C18 77 7 2 (Hydrosphere C18, 5um, ®= 6 mm, L = 250 mm: YMC, 55, HA) Z{H
Z 72 HPLC (JASCO AT L, JASCO Corporation) Z il L CIRH L7z, 7 AR 37°C
THERF L7z, AKTEHE L, 1.0 mL/min OFEEHIZF W THRILAELE (0%/0 min-100%/100 min
T h=hVU) THEH L7z, UVEHIE, 210 nm (ZRE Lz, ¥ 7V AEIL 10 pL
TITo72,

(3) TEMEWE RS o L BER R ) D 1Y
IR (185 g) % 3,700 mL D Z&R/KITRAE L, 30 pfEA& W Lo, 0%, SiRICHA]
L, WRVEE 2 20°CC 15 43 3,000xg CTimls L7z, bz B (3,300 mL) & S—/3—7
4 /L% — (ADVANTEC 2) TAifi L, pH 6.0 [IZFHH& L7-, Wi % 100°C, 10 4y [ TR B ALF
L7, |IBFE CTHEI LT, IKEHE* 0.85% (w/v) NaCl IR IZ % L 7= SN13T #RDO HE ik &
VIEDKMHIRIZ 1% (viv) THEIN L, IR %E 28°CT 24 FEfA ¥ a_X— K L7z, ZDk,
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3,000xg T 30 43 4B L CHEIA A FRE L C 2157,

(4) WIERFER H ) S IR IEME O R
1 VATV T LI~ N T TT 44—

SCHESREEE R ) 0 S IEEAL AW & 3BT 2 72 D12, 90% (viv) A % 7 —I Vil (2.1 g)
VTN F =TT hIa~v NS T T 4—, 0DS A= T hru~v NTTT 4
—, BILOYHPLC CT#ElfgmIZ 0 E L7z, >V 7757/ (E. Merck, Darmstadt, Germany) 77 7 A
sua~ b7 74—, LTOLICH T LEFEED 3 GOBBTHT 22 LT /=
TR B=AH ) — LK AT 2 [(100: 0:0), (20 : 1:0),(10:1:0),(5:1:0),(7:
3:1),(6:4:1),(0:100:0)], FoN/HEGOEREITIUTDEILBY) Th-o72, [(100:0:
0)—17.7mg, (20 : 1 : 0)— 741 mg, (10 : 1 : 0)—1030mg, (5: 1:0)—193mg, (7 :3 : 1)—46.7
mg, (6 : 4 :1)—19.7mg, (0 : 100 : 0) —20.7 mg], JEMEREMIE (20 : 1:0) IEHBN DD
iz,

[210DS T L v~ KT T 74—
(20:1:0) OHEBITKTL,ODS(FTHT7AT A7, 5, BAR) BT &R L7 0~
NTTT 4 —%AT ol BT X, LLFDOXIITH T LMEED 3 EOEE T Lz A X
J =K AT [B:7),(4:6),(5:5),(6:4),(7:3),08:2),09:1),10:0), (10 :
0O)DEHZIRE, TNENDEEIZIBWTHIETHEM Lz iy &% THEE LCES O 2
DNy, BONTEEESOERITILLTOELY TH-7=, [(3:7) - (83.7 mg, 155 mg),
(4 : 6)—(72.7mg, 45.3 mg), (5 : 5)—(27.2mg 47.2 mg), (6 : 4)— (46.6 mg, 22.2 mg), (7 : 3)—(1.2
mg, 2.1mg),(8 :2)—(3.2mg, 0.8 mg), (9 : 1)—(5.5mg, 5.8 mg), (10 : 1)—(19.2mg)], 30% (v/v)
AL ) —)VIRHT 2 DOEEE MG DT - BRE T L2 E S (1-1, 83.7 mg) BL O
% T LZES (1-2, 155 mg),

[3] HPLC
ODS 1 7 2 (Inertsil ODS-3, 3 um, ®= 4.6 mm, L = 250 mm, GL Science, H X, HA) % H
W2 HPLC | X 258 A F20i L7z, 1-1 B2 T, 7 L2 RO X I ITIHEH L, 0.8
mL/min OFE TIEHR (A ¥ /) —/v: T b :K=15:08:77) Tiroiz, WHik%E
JEHr=E =% —RI-8020 GRY —, A, AAX) THI L, ZORME, 5 DOHHBE L,
Z DY EITIEH L72IHIZ 22.3 mg, 4.8 mg, 3.4 mg, 2.3 mg, 3.3 mg Th o7z, 1-2 W42 o T
L, 3R (AX )= TR ik=2:1:7) THTLEREH L, 6 DOWy 15
S, O EITAEL L72)EIC 18.0 mg, 12.1 mg, 10.9 mg, 7.0 mg, 6.8 mg, 8.2 mg TH > 7=,
Z O, Wiy 1-1 LRI USETITo 7,

[4] Seco-tanapartholide C @ HPLC /47 ff
ODS 71 7 2 (COSMOSIL Cholester, 5 pm, ®= 4.6 mm, L = 250 mm, Nacalai tesque, FU#, H
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AR) & H\\= HPLC %5506 L 7=, 0.8 mL/min O JE T 25% A % J — )V a2,

(5) HEERE
[1] BRI (NMR) A7 L
b5 % LU O 7T E L2, "H-NMR 5 LTV BC-NMR A~37 kL, £ 500
MHz ¥ X O 125 MHz < JEOL INM-LA500 43 ¢+ CHUS L 7=,

[2] E & (MS) /i
MS A~7 kLI, Thermo Fisher Scientific LTQ Orbitrap XL (HR-ESI-MS) I & UM JEOL IMS-
T100GCV (GC-MS) THUS L7,

8. WeaTRMT
BoNTT — 2%, P EEEERZE (SD)(n=2-3) & LTHERLEZ, 70— O FEE
DFEX, —IChLE BT & Tukey ME 2/ L CREMi L7, P<0.05 ##FHICHERE L L
77
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