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(b e <75 P b £ I LBl 2 > 7 —)
(At N7 P b £ i Al 2 > 5 —)
CHF L w8 PR SRR IR T)
(R F R NRIZERRSAE Aoy it)

AIN-93G fRHILKD 9 b a—> 25 —F D 50% % thF 7 4 TUHFE Y CE S 2 726
Bl 4G 2 2R~ 212 B AR TOBIE T3y — > G2 DNA ~A4 7 o
TV A& - TR L 72, By oA TDOEMERES UV & D & L CHIERIEE
PHEZI N T L, T4 TS L 5, ZIUCBE L 7282 T RBIZET & L € Fe 2%
K a— ¥ 2BIETOWNT Feerlg & Fegr2b DIy B L7z, £72. MHC 77 A1 &
[T TOPR 7 v Ly > 7 EPUREORICE b 2 BIR TR FBIM T 5 Z LR E N
72 BUMCHTIL. S IIM O glutathione S-transferase AR TN EHE 72, 2D

Ll FHA TDOIERUC & - TIRPAWE 7 & DA EYE % KBS s L TRy
PR S 2 A RESGRDTTHE R LA 2 & 2HEM S 5, BFECIRE oBRICEE b % AT
oW Tid, 2> bu—iE (574 BIRFNE) L DR THRI XY — 2 Ti3iE W H7EE

Loz,

==K FA R, KRB, DNA <A 707V A S, R

1. LI

VEAE, BEIRIR, YA 7 EDETEBRERSS T L L X —
PP DRI HE DL T %, ATEEER O FERESR
SR RDOMERE - T R I B BERT 22
5. ZDTRRAEIR D UEERR & Wi L 72 fr i ohE
HICERDEE > T b, g o %
BEWD—DTh b+ 54 % (Dioscorea opposita
Thunb.) (X, #k& ) FEEFOE~WE L TSN
TV 5%, HERERRETEICBE§ 2 F5e i3 fthon v 2 4 8
(v=/ 4 BN bEMAMOBH) X TE< X
WY SEICEEE S E, AR RE T A | DRSS

Z—rN—F XL FT = U MEEE L E 20T 5 &
EBIZY, 1,22 A F e P 2B

B FEEF A | O KRB IRIESSE RGNS, Aoz
HATD LFBLL 727 A & FER A A KNS
9 2 BEFEENHIVER 12 D T L T 2200, £
BEBEVE O S T3 in vivo 12 B BRFEHIERNIE & %
DIERBEF 2 H L2 T 5 2 LR LNDE D, F 7
4 D FMBERENE & R T L~V TREMIC BT L 723
WEA 7, FIA TEGDIT LA TR EFHER
IR THC D% 5 SRk AR B 2 /O Z &
58, 74 TR EEN 223 RIS RN
TEL DBIZTOFRBUCHE 2 52 5 %52 b1,
DNA =4 70TV A i385 T 0 R B H) % #5i#
BN IEAT 5 F3:C. M ZHEIRL 72 & 2 0IR 15
oy —> 22 L2k, Br e 7
IMEEDEE) 2 WFRENICIBIET 5 2 05 TE 5, 20
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728, %ﬂmiﬁ@%mXﬁ—zA%%%ﬁf&%“
PEDEERZ T DD TH L E Wbl T b

%%%%E%t%mMIﬂE%@mﬁmmﬁm%ﬁ
L. ZN5OBROBIUC & - THIfFE T & 2 HEkae
% DNA~A 70T v A2 ko THli L Tw
1018 F 72 DNA =4 7 07T L A bl £ S0 £ b
e DA ERHEE & L CA R TE 2 Z e b i
T\ B 1019,

AW TIZ. DNA A 7 e T v A2 HWT, )
A E R AAREE SR 2IEN <7 2D Tk
FRB NG — > DEEF G T A TDHET Sk
FEpsReE 2 R L L) & L7,

2. RERFE

(1) SEBrk

F 774 & (D. opposita Thunb.) 1Z. B & FEEIC
$M@%@ﬁ%ﬁ$ﬂ@&®%m%%vxﬁ@Lt&\
TEMHAE AT 4 AL Th SRS 72, 2% 5
JOELL CHEF A R RS,

(2)  Szlrilhty & AFHH Rk

BALB/c =7 2 (4MiDA+ 2) 2 HARIZ VT 5
WAL, il 24+ 3 °C, AHMEEE 55+15%. 12 RE[H]IY
W4 70 (B 7 000—19 : 00) ICHMEh S 72502
T, WRETRER (F2. MG H) < 1LAMEE L
7otk BREIRHC B D) B 2 7o, B AL & L CLAIN-
93G AR % -2 12 BEA a v b e— L EREE L.
AIN-93G MEfIEL D 5 b a—> 2 ¥ —F D 50% % &
FA BHKEEE (AR ICE Sz ek (5
A € 20% 00 & 5-2 72 E T4 B/ L72Y, W
Ben~=m7 2 (518§ D) Z AN & W Z 11241 12 REH
A 7NVTHE L, KEERHT BB e Lz, 458
M ECHE L 2IEW <7 2 2 24 R S 972
. l*’?/bf@"bffr 5.0 MED 5 DRI EAT V™, £
DLE LI A fE L 72, FFKIZ RNA oflith £ ©
DM, RNAlater (Ambion, Inc., Austin, TX) 2=
L —80C THAFL 72,

(3) DNA =4 7u7T L A bt

& 2 5 SV Total RNA Isolation System
(Promega Corp.#) #{#fH L THR RNA #HiH - f5s
L 72, 260 nm & 280 nm DWIGIE L L NELAIKENC L
) RNA OahE & R 2 il L 724, KD 5 Lo
T ZDRNA D LEJT O — L L2 DeT LA
AT O RELE L THW 2,

EAF 2 THEERE 1172 cRNA |3, CodeLink Assay
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Reagent Kit (GE Healthcare #) %MW T&RL 72,
B, W8 L 72 2ug DK RNA 5 L5 L 2nd
strand A% % 17> T double-strand cDNA 7% #5714 »
L C biotin-11-UTP (Perkin Elmer #) OFF4EF T in
vitro B B %47 - TE 4 F > £ cRNA 2 A L
72w, v 4 F >4k L 72 cRNA 10 g % Expression
Assay Reagent Kit » 7' v } 23— )Uizfit-> TN A 7))
—3 3Ny 77 —TAmML. CodeLink Mouse
Uniset 20k Bioarray (#J 20,000 DA T % ##i. GE
Healthcare 8) i2 & L T4 7)) 74 X ¥z, 2D
TUA %WIEH, Cys- AL 7P T EY > THRE L Th
5 arrayWoRx® Scanner (Applied Precision #) T
ZXx> L, R & 72> 7 4 vid CodeLink
Expression Analysis v4.0 software (GE Healthcare
B) TP TNy 7 7T > FEIIE & Bt 2 17 -
721,

F/2. w4 70T Vv AT —%D Gene Spring GX 7.
3.1 (Agilent Technologies, Santa Clara, CA) #f#
AL.Z7a— )L/ —=)L7 44— 3> (per-chip B
X U per-gene) 12 & W EE#AL L 72, T — % o LLiREMT
%, “present flag” N7 v —T7ENRE L., FNLD
D/ ARV Wit I N = P13 2 el e Nl SR 5 W o
BN, 2030 L7 e — 7 RN 72, kW T
N7 u—7#HNID %, The Database for
Annotation, Visualization and Integrated Discovery
(DAVID) v6.7 (http://david.abcc.ncifcrf.gov/) O
functional clustering {2 AJ7 L. Gene Ontology (GO)
biological function 7 / 7—3 3 > # 3z L 721814
TOWRNOGIEE 7728 ) > TR T2, B,
77 AF ) v 7 DT x—%—|F Classification
Stringency % High 12 3% L T p<0.05 D 3 & % il
L7z, 227 =« —f#MT1Z, KEGG pathway database
(http://www.kegg.jp/ia/) DT / T— 3> #Hwn
TAT- 72,

3. EBRER

(1) W THBLH L -#ETF g7 725 ) > 7
T A R HEET <7 T — DRI = 7 ZDIKE
AR E L 52 ko 72, KO DNA < A
7T VAT 2 AT 2R, 3 be— Lt L I
NTCF A AR THRARD 1.5 U i L 728
{2F 513 506 8T, 0.6 5 LI T2 L 72 85113 259
WTh-72, SNLDFBALFH 2R 2z T %
DAVID THERER 7 7 2 8 —fRT L 72 & 2 A, )8 R
IZBEHES 5 GO #7277 7)) — (p<0.05) HizFEBIZAH L
RHIEF L EN Tz (Tablel),
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Table 1 Functional annotation clustering of genes whose expression levels were altered (<0.66- or >1.5-fold) by

raw nagaimo intake

Number of altered genes*

GO number GO term (biological process) P-Value
up down
GO:0006959 immune response 31 — 3.6E-4
GO:0009611 response to wounding 20 3 2.2E-3
GO0:0006954 inflammatory response 16 2 1.1E-3
G0:0048002 antigen processing and presentation of peptide antigen 7 — 8.3E+4
G0:0002495 antigen processing and presentation of peptide antigen 6 — 1.2E-4
GO:0001817 regulation of cytokine production 8 2 3.8E-2
GO0:0019291 cytokine-mediated signaling pathway 4 2 3.8E-2

*The number of genes up- and down-regulated by raw nagaimo belonging to the GO category.

(2) SERICED B ATRBL <y — >

I RICE b 2B TROh oY P o— LAk
WX TCHRBZEH PR OLNTZ LD EZRHRTAHDL L
(Table 2). UKD Fc HAr % 245 L CTHig = 3G b §
5 Fe %8 iK%E a— F§ 2 8BIBTO O T Feerlg &
Fegr2b OFHD I L Tz, F 720 FE MR A1
#A4K (major histocompatibility complex. LUF.
MHC & id) 7 7 AU BB TOEE % Hl#§ 2
Regulatory factor X-associated protein (Rfxap). B
FUFDTHICALET 2 I (invariant chain) &
TS DI NV FEN TN L5995 & 3.15 51
S L T/ (Fig. 1), invariant chain i MHC 7 7
Z 53T D AR I BT, MaRKNA~A - TKL
L7 F R M &0z pEE L 72T B
MHC 7 7 2N FI2hkiad 2% CRH 25 T
Wz, MHC 7 7 211450 F% a— F§ 58T Th
b H2-Aa. H2-Ea B X H2-Eb1*® (32> F v—)L
FEEHEL TNy 1.5/ ke Kﬁ_l:ﬂ LTwiz
(Fig. 1), 72, MHC 7 7 A 115 T2 & L7z Pl

TakrrZicBw CEELEREE R T I[30
(interferon gamma inducible protein 30, gamma-
interferon-inducible lysosomal thiol reductase)2” 3
FEHL L7 2 12 £512 BAL Tw e,

MHC 7 5 2 T Tlz, { > F—7z8> 52
& o THE L FFEZ LD Psme2 [proteasome (prosome,
macropain) 28 subunit, beta. 1.86 f#]22 & MHC 7
2 14rF%a—F3 5% H2-Q1 (histocompatibility
2, Q region locus 1. 1.54 f%)2® 23FEILIM L Tz,
—7J5. heat shock protein 70 (HSP70) family ® # >
N—IZJET 5 Hspa5 [GRP78 (5a9&8 7 1 7') >
B Y o) 1P IE I RBURA L Tz,

F 72, AIEROEALEICBE D 5 7 T4 4 HH(CC &
CXC773Y)—) 23— FT 2R TH® 2L
72& 2 A, Table3 I2/RL 72 % { OB HEIA T A5
FHET L2 LR R N, ZOFBLE > L, S
A BHEMUS & o THEAKBGEENC LEE 70 B Bk AR
PRES N EHENTE B,

Table 2 Expression change (vs. control group) of hepatic genes involved in immune
system development by raw nagaimo intake

Gene symbol

Gene name

Fold change

Feerlg Fc receptor, IgE, high affinity I, gamma polypeptide 2.07
Fegr2b Fc receptor, IgE, low affinity Iib 1.65
H2-Aa Histocompatibility 2, class II antigen A, alpha 1.91
H2-FEa Bactrianus MHC class II antigen H-2E alpha precursor 1.60
H2-Eb1 Histocompatibility 2, class II antigen E beta 2.47
H2-Q1 Histocompatibility 2, Q region locus 1 1.54
Hspasb Heat shock 70kDa protein 5 (glucose-regulated protein) 0.45
1fi30 Interferon gamma inducible protein 30 2.12
I Ta-antigen associated invariant chain 3.15
Psme2 Protease (prosome, macropain) 28 subunit, beta, b 1.86
Rfxap Regulatory factor X-associated protein 1.59
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Gene expression level involved in antigen processing and presentation by MHC I and II pathways
induced by dietary intake of raw nagaimo.

This figure is drawn by the speculation based only on gene expression data. The numeral in each
ellipse shows the fold change of enhanced gene expression.

Table 3 Expression change (vs. control group) of hepatic genes related to chemotaxis by

raw nagaimo intake

Gene symbol

Gene name

Fold change

Ccll19 Chemokine (C-C motif) ligand 19 1.54
Ccl21b Chemokine (C-C motif) ligand 21b 1.64
Ccl25 Chemokine (C-C motif) ligand 25 1.67
Cels Chemokine (C-C motif) ligand 5 3.12
Cklf Chemokine like factor, transcript variant 2 1.72
Cxcl10 Chemokine (C-X-C motif) ligand 10 1.53
Cxcll2 Chemokine (C-X-C motif) ligand 12, transcript variant 1 1.77
Cxcll6 Chemokine (C-X-C motif) ligand 16 1.52
Cxcl4 Chemokine (C-X-C motif) ligand 4 1.92
11b Interleukin 1 beta 1.74
Rac2 RAS-related C3 botulinum substrate 2 1.79
S100a8 S100 calcium binding protein A8 (calgranulin A) 1.78
Xcll Chemokine (C motif) ligand 1 1.88

(3)

S B RR D FEBL Y s —

B bArBgEIne, —F. 77 v BEaGROI

2> b u—)VERE I THBIAE) L 72 B
Bb (AT % Table 4 127§, B 1 AHEE
FHED ) B2 BALOEICBIH 5 > 7 m— L4 P450
77 3 ) —D Cyp2c¢38. Cyp2c39 B X U Cyp209 »*
15 R FICRBID AL Tz, BUHBERET
1320, KBTI ZAMANT 5 IEDOH TNV I
HaE6K % ER T % glutathione S-transferase @ 9
B, Gstm3. Gsto2. Gstkl. Gstad B £ U Gsta2 D3t
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HIcB 59 % UDP 7V 7 v > Bl BRI D W» T
SERASE DY 5 N D - 72, S TTAHEES: T3, B
W T AR—=Y—THLPHEY > <78 (ABC + 7
YAR—=F—) 77 3 )= Abeblb (MDRI1)2®
DI (2.171%) 58D b2y, Mo B s T
DFBUCIZa> P a— VAR EEND D - 72,



T T A ORI AT 7 ZADRFIIC BT 2 BEFRBUC RT3

Table 4 Expression change (vs. control group) of hepatic genes involved in xenobiotic

metabolism by raw nagaimo intake

Gene symbol

Gene name

Fold change

Phase 1
Cyp2b9 Cytochrome p450, family 2, subfamily b, polypeptide 9 1.75
Cyp2c37 Cytochrome p450, family 2, subfamily c, polypeptide 37 0.61
Cyp2c38 CYP2C38 1.61
Cyp2c39 Cytochrome p450, family 2, subfamily ¢, polypeptide 39 1.51

Phase I
Gsta2 Glutathione S-transferase, alpha 2 2.46
Gstad Glutathione S-transferase, alpha 4 1.75
Gstkl Glutathione S-transferase kappa 1 1.62
Gstm3 Glutathione S-transferase, mu 3 1.58
Gsto2 Glutathione S-transferase omega 2 1.62

@) PABLUOT Kb — ZBLEER T O FEBAS)

DAGIE T TH 5 pl6. p53. p107/p130. Rb
BLO WP I2onTiE Wb REEEH SN
e o 72, IS ] oM LS (o B L 72 AR
TREDFEBIFH LI NEIG DO IEIH - ARDOIHNIC D% H7 5
ZEFMLENT VB, TR F—3 2ZIREEERFD
Bok*” 139 o s (1.58 %) L7z, WK,
V) 2oSER7e EOMIBO T R F— 2 AR WITS I k2
R TABRNIEE S > o7& 2 — F 5 Bel2ala
(1.68 fif iz hahn) DIMIZTF WINL Twie, 72, 3
WA R BT BT 0—-> & L C. superoxide dis-
mutase (SOD) *° catalase. glutathione peroxidase
7 & DTBALIEE DG LD H LT 59532, Z D
9 5 Sod2 D ADF A BIERUS L - T 1.69 f512 38
BB L Twiz, B2 ABIRT D Alk, Cendl,
Thra, Evbb2. Fos. Myc. Jun B £ U Src® (3 FEBIA
B CWie o 7205, Rras DFSEEIN (1.74 £%5) H°58
& 51172, cyclooxygenase-2 PNl 3 N 55 5 5if 31 )
CBbH B EENTVREHN, TuRF T T2 4K
R TIEF 7 A4 EEIIZ L5 T prostaglandin - D2
synthase (Ptgds) DA EEE N (8.53 %) L Tw»
72,

(6) T ANFX—fUH-CIRE 7 IR b 5 IR T3

Bloxg—=

F A BRI AN T —ACGHRIC G- 2 B L
T, B O~NX Y —2XF—¥2 I L LT 5
WERD AR FREDFERHET IFED 5 N %o - 72, 72,
7 LRI BT 7 T BBA RIS 7 & ORER
AR TOFBL ~)UZ WD R b ek - 72, TR
ATl carnitine palmitoyltransferase la (Cptla)
EEBURA (0.524%) L T2t ¢, MoBEREEC
IS AR I N Lo T F AL AT R—

NWABGRD K BESR ZLDL Vv &7 ¥ —DiffEFIz
onTyark D~wﬁﬁtmmiﬂw\n/@ WIEER
DLENL D572,

4, BB

HARBEERIC BT, IEEMEGL 7 &2 T 2 bk
TRIEINE & L CEE e H R PR R M 2
Lo THbILTW B, B A F 17295 BRI AL N
TMHC 7 F kA L. PURBE RO R iz S8 S
. RSB OEMHALEZFLZL T b, AR T
i CO#n TR MAE Z DNA <4 7 a7 v 4 THHF
L7208 Rl b s L= A &7 LBk,
A /R & 5 THIEIC B W T I RICBET 5
WIATHE L BHEF) L Tz, kB, Aif3ETo
DNA =A 7a T Vv A5k, +74 € 20% 8

> hua—nk L CTAIN-93 iR E D=7 20 5
INTNHFAML M RNA 2FRmTO7— L L2
BTV B 05, SIcHFHR S IEALIC iékﬁ?mﬁ
HOLE#L ~ )13 T 4 4 RT-PCR 4r#ric
W R —ET A 2 E AL T ALY,

IR L 2258 RIC BT B BT o FBIEH)IZ, I
iz &£ 5 7y =l 7Ze 5 NS L 72 RN
AL Cwielliiirho~= a7 7 —2 7% EHBRT 5
Lo LR E N DD, D SBIGEICB b 58 &
LCHEETH D Z EDRMI N TN B33, 4],
A BAERUC & o T FeZH/ K%z a— F§ 5 2Hoii
oMz, ¥ric MHC 7 7 2 L& Coi 7' a
oy v T EPURBERICE b B BRI N0
FHZEDURENT, F72, BREAIECEERIT
LM% Bk 72013 EL CE /2 MHC 7 7 &
TR, 7 A 27 & DR A e IE PR % BE
[r9 272D TH 520, 4l Z DK TlL H2-
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QI & Psme2 BART DFEBRMABEE S NIz hY, H%H
Ha— K32 PA2S 17 0T T Y — AEHLRTTh

0. Murata 513 PA28 25%5% A S8 12 B W T e %
240 WHEEE R L T 539,

FREDEE) NS — 3, T ERBT L &I
foT=7u 77— BfilaL Eick a9 7 m
v T EPIERURE & RO PER 2 & ¥ T
GEREIIGET 22 LI Dhh b NS L E, Sl
Liu & ¥ 24 € (D. alata & D. batatas) O 5aENRH
MRZHELTBY ., WS BMNESY 7 HDY I 2
) R BHESHIZROBIEICEA D 2 Z L 2 L2
L T\ %3940,

FAA BB EL 2 LAHINTELAEMT, ZO%
PRI 5 iR, M 0 5 FERIT N7
L, Alal, 4 RIS - CHEIRIC RS A €
% 206Ul CGEIEFRBZEZTHMIL 722 25, %
D7D B 1T AHFESREIR T (Cyp2b9. Cyp2ce38
B LU Cyp2c38) #MnT5BImL 72, CYPs (3.
SRR WIRME & SR b2 % b § 5 &
EbT, BOYAWHEZBEMEALT 2 Z e ms i Tw
5, b b T, BAEICE Db S E % CYPs i
hCYP1A2. hCYP2C9, hCYP2C19. hCYP2D6,
hCYP2E1 8 L O*hCYP3A4 T, 2 THPY D
90% % i 9 5 D12 hCYP3A4 & hCYP2D6 & # 2
LILTW3®, =7 Z TR LA L7 3D Cyp s
T3, ZN5DFIL T LB (2 f5LLT)
ThY., 72, hCYP3A4 & hCYP2D6 O ortholog T
37Nz &0 b, T4 B IUC L 2 2GRS TH
BADHEZIZEA Y T E RS N5, 5 TTAHRER
(RRERER) TR 26 T ARARE Y % KT D P A A I 22 e
L CHE 2183 % 235 TH D, glutathione S-
transferase (GST) 2B IMHRNEE L HZTH b,
% 72, glutathione S-transferase AT Dz G i %
179 2 i3, BRI & 5 DNA #1555 5 Ml
BEFBRENCEEBL, AR TRIT A2 LI 0hd D
EFZ LNDAN) . RIFTEIZ BT, A4 B
2k 5> T5HND GST # a— F§ 38R THFHBL LA
T2 EDROLN, T4 EIZ, PO E SR
N7 x> 3Ar—1F (EGCG) 7wy al)—I2&
FNDZNKT T 7 LREMIC, BHERBEROFIE
R 5 2 EAHURE NIz, BIHEERREC DWW T,
AR E A Ko 725, Mi—, B AR LN
72 MDR1 (3 2= By & AR % B3 2 e 2 S 72
LTwa EFE25nTBY, Caco-2 Mg Tl v i
Wik Y X% oz k- TikEE 1152, MDRI 13,
P AFIRIEGDOT 20 ) k> TLHLS N, &
FEOFYPLEL 2 v 22O L TiEEI NS A+ L 2
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FUNIEELTHLNT WS, IR T FR R
oD EREREICBEL TB Y. BYolIEig s ko
PR HEIC B G- L T b e H 2 b Twb, Al
JF i T MDR1 OFEBEMABIEE S L7205, Z D2k
DRWIZIRA L 72 B ORI F 5T 2008 9 »
I2OWTIE, ELICHREPVETH B,

F A T iEEEE & L Cid. e AR,
K BRI SRR . 7L 2 — 2 ACEUGEEEH 20 &
PEESI N TV D90 Z1 5 DREREFRILD £ 7 =
AL DN TUFARFE LMD L\, Bk L7z X 5124l
T A T DRI & - THRIEEE AT F B
MT 252 EDMERINDE EEDIC, PADEKERZ
5 AR e B T2 FE 9 2 2 5B L
s, Atk FCBGT B Br 2 HET 5 BE S
b, Fio, AEFGED HHEM S T2 F A € OFHIERE
Y& in vivo RTHERT 2 2 & L EELWEHRETH
b

AMF SN SCER R P 1K 17~ 19 4R FERR T — ) 7 g
PRSI ) T (BERetE A2 EALL 221
W 2 PER D A Il At b i B 5 2 BB e)  oafF
FERRE NI & LTI b7z,
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To estimate the beneficial effects of the dietary intake of Chinese yam, nagaimo
(Dioscorea opposita Thunb.), normal mice were fed a diet containing 209 of the raw
freeze-dried tuber powder for 4 weeks. DNA microarray analysis of the liver revealed
the notable expression pattern of genes related to the immune system. In addition to
Fcerlg and Fcgr2b encoding the Fc receptor, several genes involved in antigen process-
ing and presentation by the MHC I and II pathways were up-regulated, which were
considered to promote the immune response. Moreover, the enhanced gene expression
of Phase II xenobiotic metabolizing enzymes (e.g., glutathione S-transferase) was also
observed. It was, therefore, assumed that the consumption of raw nagaimo would
favorably modulate the biotransformation of noxious substances such as carcinogens to
readily excrete as the water-soluble form. Compared to the control group, no signifi-
cant changes in genes involved in glucose and lipid metabolism were found in the

nagaimo-fed group.






