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IGE X BWa A - RIT 28H CTHH VEFRRC, B FOREDK 60 %%
HO ERRGERE T H D 2, TORMEITKMED B3 SN DRI E DL T
B BB BRI EE T D 2 2T D Y, S BIT 2SO
IZITHAEHIE # bacterial flora b & £ 5 4,

IO EERE M S EERRyE LT, &7 17 U > immune globrin A
(IgA) 3% 5, /NMHIZEBWT IgA 13EIZ/31 =/L# Peyer’s patch (PP) %71 L
THri S, BEEN DA RL/RIUR OHEFE, 12 A% B < 7 E KRR i O BL#
IR BE3 29, £, NBIAHET 2HE~T7F FO a-defensin 5 (3/M5
FEE I ICAFET 5 3% — MifZ Paneth cell 7500 v, iR O BE
bR & BN s O EICERS B G2 9, 5. T 6 OB R RIENRE 90
JRYIE N8 SRk A R BRBICIRS B GT 5 2 LA S Tn 5 810,

TR, BV T AT 4 r—a VR LERAAH 2 TR Y W, RO T -
WEE BB E LICBROBERDEANATON TN D 12, I K 2 i)
RAOHFHIFSNEICBNThm< B, ARTHLHMERLET 2EHE(Z ., L
U, B EERE SN D EEICER LIefE IR I BT
YAFZ L,

AT INETICEBORLPBEREZRIG T o2 ettz AL Tk
(Table 1), ZOHThwr % 2 ROX ) 2 ThHES IO L TR
52 R LTVD, £lo, BRNATFENESWICHEDL LT B IHEREIC

B2 5B ONWTOREITIZEE A ER N,



Table 1. Food activates IgA production of PP cells

LPS - LPS +
IgA IgA
(ng/mL) S.D (ng/mL) S-D
control 37.364 3.961 62.339 8.424
Reishi 42276 2.474 76.511 5435 *

EPA 58.452 11.783 ** 84519 17.860 *
DHA 48.824 6.840 * 120.576 35422 **
GABA 51.837 4915 * 109.814 12.909 **
5-OP 43.628 4.422 66.666 5.705

Rats received a single oral administration of reagent, and PP cells were cultured with or without

LPS (100 pg/mL) for 72 h. Table (n = 3-5) show mean with standard deviation for more than two
independent experiments. *, **; significantly differences (vs controls) were calculated by
Student’s t test (*: p < 0.05; **: p < 0.01).

BHEERLEZBEOSREZFAEL, TET AL LTOEERED LI,
EFTUTORDBLEEHERIND,
1) FEBREY~EHEICRAREG L, ZOREHRT D
2) TDOHNED EHEET D
3) JWREICKI T 2 B L MR T 5

Z ZCARBIE I EREMICKRT L, BE A EER NS LIBROME E %
P Z A2 HME L-, f8EET IgA <° rata-defensin5 (RD-5) & L7z, %
lo, REAWS ZAET D120, GHEDZNWT ) 7 ) URRICHER LT R
AT o7,
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YURCBTROF ) aThLESITHS MO AR, FERETHEHAINT
TTBELTHDL, o REOA—A T U TIZBIT 2w RBRIEIZET 50
HTIH, BLEORMZHLET 2EENZNVZ L HEMINTRBY BT U7
(RO RWEENHE SN TS 18, FLZIHEG LR, EilE,
72 BN @M DUCERN IR 19, U L SERETE A FETT 5 7 & oS iR R &
AT 2 EHFPHRESNTND 16,

LU, SefERIEER 28 L TR SN D IC BB 6T |BENIBE REIC
B2 2B OWTAARENRLZVORBIRTH D, UIFRETIL, ZHETIZ
FTENE MNBERET VMl L LT &5 caco-2 Mz 5% 2 22
WTHRFRT L TE 7228, invivo TORFHIITHITVRY, L7223> T, invivo
PR Z W TR ENHERIZICG R DHBELHONCTHZ LT, A& L
THMSNDFENFERICE P EX DB AHRT L7220 Z L EE
Shd, PMEITEITS RD-5 T v M 3o )URPMER R RIL, IHE R LR
flid5¥EEEL LT, ENENFHINTNWS 1118, 22 TRETIZ, b0
AR 2 IO TR E O E RIS ERNC OV CREM 2 E T 21T - 72, RD-5 1%
MRNA &% U 7 /L% A 5 PCR IZ& > T, 7~ UGG ERIT EET O
IgA %5% Enzyme-Linked ImmunoSorbent Assay (ELISA) % 5 Z & TEEf
L7z, 7o, ZOBFICHOW THRERERIR T O BRRIBR 2N L TELE L
DOTLLNIZFEERT 2,
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i) Y - Gl
~ R Z B EETARE R RS AR LV R ETE . ABFETH Y

TEEOIAR, IMTICET 21EHIL Yajima S0WED@EY THY 19, Leader
Food Dryer ST-30A (Kuroda Industry Co. Ltd.) Z W\ CERZ KL, Zha
AHKIZERE L%, Y o7 B2 O CmsR o s L,

T O L7z E2alde LA 2 LU TR,

A4 i A
Lipopolysaccharide BT A v AR
RPMI-1640 KzHh Fh 7 A L BFAEE

StemSure® 10mmol/l 2- A )V H 7 r= B+t 7 AL AFDEHSE

2 ) — )V (x100)

THa—AS BT A L AT K
T % /) —/1(99.5) BT A L LTS
BALFT R DL BT A L AT ISR
vRTNT FTATAT AT

UL PkFE T MY 7L FTAHTAT R
NG & ) A THTAT AT

X RN ESpilacs

Z D ORE T Sigma-Aldrich, &+ 7 A )V ARDEHER, 0 T4 7 2 7 S0k
s L OEFHO D E Ve,



i) EEAHEW

FERENIE 7 By Wistar HEEZ ~ &, 7 s C3H/Hed, C3H/HeN Mt~
UA (K7 K—) MLz, £THT v~ (190-220 g) K~ 7 A (20-25 g)
(X 23 = 2 C. ¥ 60 = 10%DEREE T CTHE Sz, BREY A 71T 12 I
WTHY ., FfFAKEK, vw—F 2 ¥ Ay b EQ (5L37) IZAMER L Lz,
RO TY v TICE->T, 7y ME 1mL/kg, ¥ A% 0.1 mL/kg OHE
TiT o7 ARFHIET 5T R CTOBYEBRILE LK FENACEERY: S
FEBRICEAT 2 BEICAIY TN,

i) /<A U R

NA R OWREEERIL Takano & OHEIWEST2 20, EART7 LT ik
DRI L7 Wistar KEVET > R AME, BilT 5 2 & TLEREI T, £D%,
AR L B PBS(-)NICRAFE LTz, T X TORS =R EZ IR L7, 1
W= Z 7 — B mg / mL)N TZENS 2/l L, 37°CT 1 KA o F 2
— F L7, WIT 4H0um A v 2DEJLA ML —F—TH L, 2745 —PREk
%300 (1,500%g, 5min) L, Wik ZW 514kt Uiz, Milass 2.0 x 108 #ifd /mL iz
72% 5 5 RPMI-1640 B5H1(5% FBS, S0 UM 2-A /L7 h= & ) —)L 1%~<=
VUV KROANLT A V)THE L, LPS ORI, FERINIC T 24 7

L—hTE:EL, 72 h %12 BiEA RN L7,



iv) MR AR

XA TV R O £ 1L 0.4% K VU X2 7 L—(BIO-RAD) % H
Wiz 23 VARG R MR 10l & R U S T LRI & SRR
AL.TC20™ 2HEiz/L I 7 % — (BIO-RAD) ZfifH L THIRREL &K OHIIEA

R E LT,

v) IgA K O' TNF-a OH|E

PNA VIR YIMREE SR MR O EiE S ELISA ZH LT v RO~ 7 A
IgA (Life Diagnostics, Inc, Immunology Consultants Laboratory, Inc) . 7 > b
TNF-a (Life Technologies, Carlsbad) ##llE L7z, ELISA 7' L — MZH 7L
Z 100 uL A#1.45min =i TA > F =2 _X— | L7z, FFEK 2 bRV 722 . Wash
buffer 2 200 pL AL, EHICFRETHZ L4 5 MV IRLTZ, £DREIC
Enzyme conjugate % 100 L AL 45min iR CTA »F=2— kL7, eibko
Wash % HE1T\, TMB Reagent % 100 yL AtL 20 min ##E: L=EIETA &%
2— |k L7z, SRR E 100 L Ar7=#%. 450 nm OWSEEE 71— KV

— X —TCHIE LT,

vi) DNA filiHik

VI RUF IS KD REE T TR, Bl 5 2 & TREESETLT v b
/AR L, 228, BIBE 22 3cm BIFR L7c, WY ZRE PBS (-)
T, REVF A A L7, ISOGEN I 1mL ZMATELLRLT v 7 A
L. RNase free 7K & LT DEPC K% 0.4 mL Mz #=ERf L7, =ET 15
min & L7-#. 12,000 Xg T 15min & 0La21TV, RiEE2 R ORI

FY LTz BREDA Y 7N —)LENzEENEF L, |IE T 10min $E L



l=#. 12,000 Xg T 8min ELAMEEITo72, TO%R, T AL L —F—&ffi
L EWEZEHRE, 05mL @ 75% =% /—/L%& A1z 8,000 Xg T 3min @=L L
BETY ) —NVZ2RETDLIZEE 2 BRRVIRLTE, 22X > TEONT TR
% 10-30uL @ RNasefree K CTIEfEL RNA &k & Liz, D%k, L FORX%
AT total RNA IREEAZ R LT,
Total RNA concn. = O.D. 260 nm X Dilution rate X 40 (ng/ L)

Z D% RGN % ReverTra Ace (Toyobo) % FHW\T{iT~7=, Table 2 12/
FROSHEZ L, 30°C (2T 10min, £ D% 42°C (2T 60 min, &K&IZ 99°C

IZC 5min OFFTRIGEET,

Table 2 Composition of reaction sokution for reverse transcription

Component Volume
5 x RT Buffer 2 uL
dNTP Mix (10 mM each dNTP) 1uL
Random primer (150 ng / uL) 0.5 uL
ReverTra Ace 0.5 uL
Template RNA (1 pg) Variable
Nuclease-free water Variable
Total volume 10 pL

vil) Real time PCR %
Table 3 TR LTeERRSNB LT v X7 N AXDT T4 ~—2HL, £

ZiL®d mRNA £% KAPA SYBR Fast gPCR kit (KAPA Biosystems) % fu 7=

Real time PCR VA CE®R L7z, RSKUHHIZIL LightCycler 480 Il System



(Roche Diagnostics) #f#if L7-, Table 4 (/" d SiE 2B L, Chartl D5

HECROS E /T,

Table 3 Primer List

GenBank .
Gene Accession No. Sequences Product size (bp)
Rat DEFA 5 Forward: 5 -GCA GGT GGA AGC TGA ACC TA-3'
(RD-5) NM_1013053 Reverse:5° -ATG GGG CTT CCGTAT CTC TT-3’ 222
Rat SOD 1 NM_017050 Forward: 5° -TGCAGG ACC TCATTT TAATCC T-3 047

Reverse:5” -TCCAGC ATT TCC AGT CTT TGT A-3’
Forward: 5" -AAT GCC GCC TGC TCT AAT C-3°

Rat SOD 2 NM_017051 Reverse: 5° -TGG CTAACA TTC TCC CAG TTC-3’ 164
Forward: 5" -TCT TGT TCT GCA ACC TGC TAC-3’
Reverse: 5" -GTGTCG CCTATC TTC TCA ACC-3’
Forward: 5° -AGA CAT CCA AAG GAA TAC TGC AA-3’
Reverse:5” -GCCTTC ATG TCT ATA GGT GAT GC-3’
Forward: 5" -CTGAACTTCGGGGTGA-3"

Rat TNF-a NM_012675 Reverse: & -GGCTTGTCACTCGACTTTTGAGA-3"" 122
Forward: 5 -CTATCG GCA ATG AGC GGT TC-3"

Reverse:5° -GAG GTC TTT ACG GAT GTC AAC G-3’

Rat SOD 3 NM_012880 121

Rat TLR4 NM_019178 178

Rat beta-actin -~ NM_031144 134

Table 4 Component of reaction solution for real time PCR

Component Volume
Master mix 5uL
Primer mic (5 uM each) 0.4 uL
Template DNA 2 uL
Nuclease-free water 2.4 uL
Rox Low 0.2 uL
Total volume 10 pL




50°C 1 min
NE

95°C 5 min
N%

95 °C 3 sec =
N%

58 °C 10sec 40 cycles

NY
72 °C 1sec —

Chart 1 Procedure for real time PCR

vii) RT-PCR %
Table 3 T/ L7215 D7 ELIE KAPATaq Extra PCR kit (KAPA Biosystems)

Z MWz RT-PCR {ETHERR L7z, W5 %D cDNA Z v Table5 (2§ X
SR Z TR L. Chart 2 (2T & CTRISEIT> 72, KIGZIL iCyclerTM (BIO-
RAD) %#fiH L7-, PCR ¥ % 2% agarosegel {27 774 L. TAE buffer (40
mM Tris, 40 mM acetic acid, 1ImM EDTA) H CTH% 7 <~ U BRIk B &
MARINE22 (Wako) % W\ CERKENZ1T 5 72, VKB T#., L Tl nTs
/L% ethidium bromide T¥:fa L, LAS-1000UVmini (FUJIFILM) T/ K%

2LT,



Table 5 Composition of reaction solution for RT-PCR

Component Volume
CDNA (1 pL /10 L) 0.5 uL
Nuclease-free water 6.05 uL
KAPATaq Extra buffer 2 uL

25 mM MgCl, 0.6 pL
dNTP Mix (10 mM each dNTP) 0.2 uL
KAPATaqg Extra DNA Polymerase (5U/ uL) 0.05 uL
Primer mix (5 pL) 0.6 uL
Total volume 10 pL

viil) 8 EHFEAT
At A R, — Bl E DO (ANOVA) Z4TV N, IRUNT Tukey ME
& 5\ Dunnett fEZ W TR, HE L7, ZIEL. p <0.05 THEHIIZH

HEThdE Ll

10



o EERR

B FZET v PSS ZAENLD IgA wE LR SED

ETHIDOIZ, BENT v b3 Z/URPURETE BN D IgA 735 %
LB R LT,

120
100 T
-
£ 8of *
e
— 60f
)
—_ 40 B T
20
0
LPS - + - - - + + +
Reishi - - 0.5 1 5 0.5 1 5
(mg/kg)

Fig. 1. Effects of Reishi on IgA production in cultured rat PP cells in the absence
or presence of LPS.

Rats received a single oral administration of Reishi (0.5, 1, and 5 mg / kg), and PP cells were
cultured with or without LPS (100 pg / mL) for 72 h. The column (n = 5) show the mean with
standard deviation for more than two independent experiments. *, T; significantly differences (vs
*: Reishi and LPS - groups, t; Reishi — and LPS + groups) were calculated by Tukey’s test (*: p

<0.05; ¥: p <0.05).
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2% LPS WINEEO A B-E&KAFRIZ IgA DWax PR 2 &
T B A VIR OARE AR A fR

Z DGR
DR ST (Fig.l), £ 2 C, FZHREGHEIZHI

L7,
Table 6. PP cell viability
control Reishi Reishi
1 mg/ke 5 mg/kg
mean 100.00 95.77 96.92
S.D 6.35 9.86 9.16
mu&) %ﬂffﬁ)/Dﬁ_\_ clf 75 6 %ﬁ:

ZDREF, 73 VIR ORI AEAFRICH
Sy ULTCHEIZ HIBE AEAF R ITB 5 L TV 2 & 0VRIE S 7= (Table 6),
MRAETE RSN D > 7 F VN 54 B NS

2D 1gA 7
Mo THRED IgA F3MIitEIZiT,
295 AR, 2=, [EG

BmINT-,
BRI 2 DRI G N

WIZ, BEZNIEE
7% RD-5 mRNA &0 ZX#E% ) 7/Vv% A4 PCR THIEL~,

=

12



IE Rz, IO RD-5mMRNA &4 R SH5

BEVGHEREICGZ D2EZWLNIT 20T, |ERAKS 24 h 1%

g

D7l A RD-5 mRNA &4 HIE L7,

| Jejunum or lleum
© — 9t
E 8' % 8 * kK
< 2
zZ T < 7
h'd 6' o
Es £ 6
ge 7 28 5
1 e 4r e 4
2 3 2 3
5 2r ® 2
[5] [5}
o 1 04 1

0 0

Control 0.5 1 5 Control 0.5 1 5
Reishi (mg/kg) Reishi (mg/kg)

Fig. 2. Effect of Reishi on RD-5 mRNA levels in the rat jejunum and ileum.

RD-5 mRNA levels in the rat ileum after a single oral administration of Reishi (0.5-5 mg / kg).
The column (n = 5) show mean with standard deviation for more than two independent
experiments. *, **; significantly differences (vs controls) were calculated by Dunnett’s test (*: p

< 0.05; **: p < 0.01).

ZORER, BZLOKRNEEITZEN, B RD-5mRNA &% &5 BEFHIC E
I, ZOMERITFHCEIIBICIB W TS Th o 72, Paneth MO FEELAZE [
IZHERERFIZZ N ERRESNTND D2 e n, FEZIZL D RD-5 mRNA
O LANEGTEYBETH 2B HIL, Paneth MldDOSAIZL 56D TH
b BRI,

13



IgA D53 isX° RD-5 mMRNA E DRI G T 2 EHK D 1 212 Toll like
receptor 4 (TLR4) 78% 5, IgA X TLR4 TEAES-BRIGHIESS T ffn kv
SYTTHED > 7 v A2, RDS b E 7o, ARSI & O ET 25217
ZLEDBHESNATVWD 222, 22T, RICEFEDN TLR 4 OFEBIZKITTHE
EHOMNCTHI L EBIT, EOFIMICHE LRIEICEE T 5 EEE#E A 1
(TNF-0)2) [ZOW T H et a1 T o7,

14



B EZORERERISIEAIZIE TLR4 2 ET 2

EZOERERIEERIC TLR4 2B 5T 202 5023 5 BT, 25,

[F5. 23 T AMIZEIT S TLRA mRNA £ A2 HIE LT,

101 . 100 10p
- o Jejunum . | lleum - | PP
& sf s sf g s
< gt £ 7t g 7}
ool €6 € _6f
357 - 35}
== 41 3=, - =
- 4 - 4 FoAr
s 3 y R 2 3 :
g 2 5 2 g o2} )

0 0 0

Control 0.5 1 5 Control 0.5 1 5 Control 0.5 1 5
Reishi (mg/kg) Reishi (mg/kg) Reishi (mg/kg)

2 5¢ . 2.5 2.5r
. Jejunum - lleum - PP
R 3 g & g
< < <
z = =
o (74 74
E_ 15F E _ 151 €_15
bk N i I L3 . § .
£5 “ B | £5 4 :
2 T 2 2
B 05 % 0.5 5 05
o @ 4

o 0 0
Control 0.5 1 5 Control 0.5 1 5 Control 0.5 1 5
Reishi (mg/kg) Reishi (mg/kg) Reishi (mg/kg)

Fig. 3. Effect of Reishi on TLR4, TNF-a mRNA levels in the rat jejunum, ileum,
and PP cells.

TLR4, TNF-a mRNA levels in the rat ileum after a single oral administration of Reishi (0.5-5
mg / kg). The column (n = 5) show mean with standard deviation for more than two independent
experiments. *, **; significantly differences (vs controls) were calculated by Dunnett’s test (*: p

<0.05; **: p < 0.01).

FOFEF. 22l B, S ZABROWTIICEWVTE TLRAMRNA &3 F

HL, ZOHEANIZEFHICBWTEEECTH - 72(Fig. 3) » Z DfEHEIX RD-5mRNA

BEOMP E—FT D5 L, BEEOEEREBIGEERIC TLR4 23535 Z

15



E DRI I Tz,
TLR4 ORI R HEBUIRIEAFEST 2 n@EINTND P, 22T, &£
CORENZRHERTL2ERGEZD. G, B, A T iREnEncB T 5%
TNF-a mRNA &ZHE L7z, ZOf8%. 2505, BlG, A = LiRonF ik

WTH mRNA EOEINIHERE S 727> 7= (Fig. 3),
5

[ L

TNF-a (pg/mL)
N w B

-

Control 0.5 1 5
Reishi (mg/kg)

Fig. 4. Effect of Reishi on TNF-a secretion from PP cells.
Rats received a single oral administration of Reishi (0.5, 1, and 5 mg / kg). The column (n = 5)

are given as the means with standard deviation of more than two independent experiments.

F o R EEE MO TNFa 43W% ELISA % W CTHIE L7545,
[RIERIZHI N IAERE S e Do 72 (Fig. 4 ), 76> T2 O N H 51X TLRA mRNA
B EHEEL0, MREIRKIEEZTHE LI EAVURR ST,

U LEDOfER A2, REOHERZERIEEMNIZ TLRA 2359 25 2 & 3/
SN BRARERZ WG 21T o7,

16
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i

%L ONE REIRIEEAL TLRA BRKRIER TIIBlZE I niwn

C3HMHeld v~V AT R ¥ ThD LPS IZK L THEWIMEZ AT 2D
YUATHD, TOHHAIL LPS OZXKAKTHS TLRA Za— R 587D
OB 712 ZEHOT B Y UPRERAFUUINCERLTNWLEDOTHDLENRE S
NTWND 2, £Z THXIXTLRE BAXBERTH S C3HMHel LHARTH S
C3H/HeN ~ U A& L, TE DA /URHMREEE RMIRD IgA 53 -

DR it Lz,

C3H/HeN (WT) C3H/HeJ (TLR4-mutant)
200 [ + 200 r
150 o 150
~
£
2 100t : 100 | |
<
o
50 50 t
0 0
LPS - + - + LPS - + - +
Reishi - - 5 5 Reishi - - 5 5
(mag/kg) (mg/kg)

Fig. 5 Effect of Reishi on IgA production in cultured mouse PP cells in C3H/HeN
(WT) and C3H/HeJ (TLR4 mutant) mice.

C3H mice received a single oral administration of Reishi (5 mg / kg), and PP cells were cultured
with or without LPS (100 pg / mL) for 72 h. The column (n=3) show the mean with standard
daviation for more than two independent experiments. **: significantly different from the LPS(-)

and Reishi(-) at p <0.01. 17: significantly different from the LPS(+) and Reishi(-) at p < 0.01.

17



ZORER, BAERTHSH C3HMHeN ~ 7 A TiX LPS ORIMZL Y IgA 53k
FAEEICEA L, EZOROBEIIZO EHZ2 S LIk SH = (Fig. 5), L
L. BAKERZR TH% C3HMHed =7 2 TiL LPS D, K OEZ oK O#%E
IZ& 2 IgA o EFITFRD b7y >7-(Fig. 5), - T, TZ DONFE il

IEEIZIX TLR4 A5 L CWA Z EARENT,

18



FTANTMAEREEE L LTARBOLHFEOA R LT, SEMETHHEREZED T
Wh, LTeRo T, BENHERZIZG DB LHONCTLHZ L3, &g
FALTEBEV T AT 4 = a VT 2287 U AL MET 28LE0 DD
THETHD, T TETHEREICHEZDHEELHONIT A, 7y b3S
TIPSR MR 2 HEE L, LPS OFEIZ LD IgA WO A feid LTz,
ZDOFEFLPS ORIBIIZE D T v h/3A ) URPMRES R 6 O 1gA 43 WsE
AEIZ LA LIz(Fig. 1),

FEORAFTGIL, T v b3 ZVIRPMRESEMIR O D IgA 77ih% TLR4
DY FTHDH LPS IINEEZB W TOAA BN =& 7= (Fig. 1),
F7o0IgA L RERIZIGE 0% O FERBPIERFTH Y | HPME S & O34T
4% RD-5 [ZHOWTHEZMAKGHE mRNA BENAEIC LA TS Z LAVE
SNTZ(Fig. 2), £ D EFITZEGITHA BIGBIZBWTEHE Th o728, LD
H1X RD-5 Z AT % Paneth M2 EIGIZZ N LIZERT L2 EEZ2 60
%, IgA XY RD-5 O EFIFZE YO OEICEETHY | BEZOKIHEEIX
e S A RIS 5 2 L R ST,

Ahmadi HIZREPRIEICHEG T LM TH 2L & MR M AREEKD
CD40/CD80 DR H L~ 7 A~ v 77— D NO FEAICHELH 25
ZEEREL ) Gupta HIXEZOFURMEICET I HEE LTS ),
7o 73 TR Paneth MifLIZBED 5> 7 F /0 & LTIE TLR4 AHIH LT
W5, 22, [EI. A AT S TLRAMRNA E&2afLiz& 2 A, &
RO ERETIE Control BEIZEE~ERIZIAIML T TLR4 mRNA &M PEE 2 E&A-

THEPHALMNE o7, 2L, ek RD-5mMRNA EDfER L —8+5 2

19



EDDEZ O ERERIEIERIC TLRA MB5-325 Z E0VRIB ST, TLR4
(TR RIELXZFHFET L ENMBNTNDZ &, RIEWTA N4 Th
% TNF-0 [ZOWTHRETZITo 72 & 2 A, 2. BllG. A = AEOWT I
BOWTHEZICLD2HE R EAITHEGR ST (Fig. 3). 731 = AR AR
M5O TNF-a 7wt ERITHEGER S 2o 72 (Fig. 4), G- CTEZ TR 725k
JEZFHEE T, ERELIIET D2 ENRBI, BV T AT r—a
ZEEMT 5 RIZR W TR 2 RIE L FHE T 2 et EVnW & B2 5,

Park HIXAE M2 TLRA BRI 2/ L CHf Ll DR 2292 & C3H/Hed
YURAEMHLTHELTWD 39, £Z T TLR4 ORL-ZFEMIZI & 282
~_< | TLR4 OHARXKERTH S C3HMHe) ~ U AEHW-Hat&{T-o72, %
OFEFR., AR TLR4 THDH C3H/MHeN ~ 7 ATIET v b EREED LPS ¥sN
BEDI 1gA e EH- 3R S 7= (Fig. 5)78. HARKIERTH D C3H/Hel ~

U ATl A, TV B O 1gA 3w LRIV OREICB W T
bR I N5 T2 (Fig. 5), £ > T, BEZDOHEREIRIEIENIL TLRA 23
B35 EnRang,

UTAE | b X B S iti% 2 f 1 L 7R N I Th TR 0 | AFBICB W T
FrEfRGE fEdh & U CRA SNl b FET D, AR SN RSOk &
X7 AV A RFDA)NED H b MEEHEIZ L v RO HA. K 1 mg
lkg DEGEETHDH, HABEOYE, K 60mg ThH Y — IS &
BB L2, SBITEZOEMEEZE MCBWTHIER L, BT AT 4 7

— g NIET AT U AREEO—B L Lz,
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BIE F&®

TLEDOHIIEIC OV TIEIARX RS BTHOA TV D b OO, E#ZRE AR
52 & TRIEICE A D BOWE TPV FIBEREOHERIFETH D

IgA X° «-defensin 5 |Z{EH Lz#5id7e, & 2 CTARETIH, BL 2 EER

m

i

NG LTeBR DO ERIE IG5 2 2 B2 3 I RET Lz, ZToRE. LI
IgA 73> RD-5 mRNA &% LA S+, ZOBFIZX TLR4A 5T 52 &
Z TLR4 BAARKBRICEVBIG2E Lie, £72, TLRA OBAEIZ L 0 Fl 725
JEDNTHFE SN D ARV Z & bR ORane, |BZIEFAEME L TERE
N5 ENnL, BEEZRME LTERTL2E2N0HEN T EARIREL,
BEOHINVEO—IRERLNE Lz, 2O EIE, BEEZRLTIAT r—

a VNZKIHT D ECTHENRMRIZ R 0ED EBE XD,

LPS-dependent IgA]
VA
1

Changes in TLR4
are involved

b ] /3
< T -
+ RD-5 1
' ® ®
Y %@ @ B cell - Panethcell ® RD-5,6
@ T cell (=]  Goblet cell Intestinal bacteria
d@ @ Plasma cell YI IgA +  TNF-a
%‘ Dendritic cell (> Plasmacytoid dendritic cell
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o EZOA%S L Ganoderic acid A ToHh 5

B S
F—REIIBWTERZORAKRENIHERZE LG ST 2 ERHLMNE 25
oo BEOHEBKIIE B-D ZVH UENRE SN TSR, Yajima Sl
ZDOMDEN T E LTREBRGORDTHLH )TV o BaliE L T
W, BTV UEBIET ) AT e VRO N T AR THY | EEOREEN
FHET 5, TOFRTHROEZLEENDLDIEH /7T VU U A(GA-A) (Fig. 6) T
D, —RIICH 0.1-02% BRESEND,

Anti-
COOH nociceptive
activity
: Anti-
Cytotoxic Inflammatory

Ganoderic acid A: R'=R*=R*=0,R*= R*= §-OILR*=H Immuno- | TriterpenGS/ Anti-
Ganoderic acid B: R'=R*=R*=R*=0,R*=f1-OH,R'=H Modulation Triterpenoids Angiogenic

Ganoderic acid C: R'=R*=R*=R"*=0 R*= -OH, R*=H

Ganoderic acid D: R'=R*=R*=R%=0, R*= R*=}-OH

Anti- .
Ganoderic acid F: R'=R*=R*=R*=R®=0, R*=$-OH Tumor Anticancer
Ganoderic acid G: R'=R’= R*=p-OH, R3=R*=R%=0
o Anti-
Ganoderic acid Z: R'=p-OH, R*=R*= R'= R*=R*=H Oxidant

Fig. 6. Pharmacologically active compounds of G. luxidum and their

pharmacological properties and Structural formula of ganoderic acid A.

GA-A [Fhkx 2MEM 292 Z &£l STk Y (Fig. 6). Koyama Hi3#i
RERHNRZ 3D, Radwan HIIHERTEHN 2T L 2MELTND
8, ZhbzE x5 &REDOHEREMIEEMIC GA-A MG L TW\5 A6
PEDHEZR S LD,
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LU s, —fRICHEASNGEZ LEED GAA 2RO LioHiihx
<, FFIC Paneth #fEDN D3 S 415 a-defensin 5 12 M IF 3228030 & 2>
[ZSN TV, M TEHE—ETREOMGE RERMIEEMIC TLR4 2B 4E L
TWDZEND, GAA BERTTHLIHE. ZNODOEELFERTH 2 "EE
PERHEZRE SN D,

Lo TARETIE GA-A PEBICEENDIWEpZRENLME L0 LA

L7z GA-A ZDOL D&M L., B2 L AMERERIEIER OB S 2 H 6
MZTHZEEARME LEX B ZITo 72,
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vili) S %

GA-A % & Wy 2 ALEE R RS SR 7 HEER A O
KBVE RIS TR =720 -,

TR (50.04 g) ABEHAFL L, 99.5% % / —/L (400 mL) THi
L. 90 M #R%, 40°CTHR ONTIREW AR T Al L, 30°C CHRUERME
T5ZE CHARM ST, ZNE VDTN BT Lrua~ NTT 7 40—l X
DERIL., &7 4% Hexan-AcOEt (80:20) — (0:100) » /7 Y= MI L VIR
H L, SRlS %257, S5I1CGAA B EICETr CHCL3-MeOH (50:1) TiA
H STl 35 b,

TBEZHEMIEZEND GAA THEI i~ 7T 7 4 —IZXVHER LT,

Fig.7 D18V 1T\ GA-A D E B RSHER I Tz,

TLC 7 L — b : Merck, PLC Silica gel 60 F2s4, 1 mm
UV EE& : 254 nm
2EHAE  PMA (U EY 7T )
BFALE : Chloroform/MeOH =10/1

GA-A : Ganoderic acid A
P : Product
E# : Ganoderic acid A + Product

P GAA g P

uv PMA

Fig. 7. GA-Ain Reishi extract by TLC
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A FEBRR

FIH FEHHIINGE R 2 ST S

ETHOIC, BEREDE T v bR O&RE L, IgA WA RIE LTz,
1601 LPS- 160 LPS+ |
140} 140

120} 120 .
E 100} 100
2  so} 80~ I
S 6o 60
a0 40
20} - 20
0 0
control 10 100 control 10 100
EZHmbmE EZ ity

GA-AZE (ug/kg)

GA-AZE (ug/kg)

Fig. 8. Effects of Reishi-extract on IgA production in cultured rat PP cells in the

absence or presence of LPS.

Rats received a single oral administration of Reishi-extract for GA-A (10, 100 pg / kg), and PP

cells were cultured with or without LPS (100 pg / mL) for 72 h. The column (n = 3) show mean

with standard deviation for more than two independent experiments. *; significantly differences

(vs controls of LPS -), 1; significantly differences (vs controls of LPS +) were calculated by

Dunnett’s test (*: p < 0.05).

ZO/HR, GAA ZBECELELEMBMORARTIT, §HORLEES

DOFEE L RIS LPS WINBEIZB W T OIS = LIRS R R M 5 o
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IgA i E A B EA S 7-(Fig. 8), F7-. IBERE N4 5 7-HIZ RD-5,

TLR4 mRNA EZ®ET L7,

o 10 RD-5 @ 10r TLR4

> >

Q Q@

81 < 8t

= z

o [0

AL - x 8

D: - 4| |:| — 4} *

[)] (0]

= 2t =z 2|

4] ©

o) ©

1 0 X o

control 10 control 10
it fank o) 4
GA-AZE GAAZE

(bg/kg) (bg/kg)

Fig. 9. Effect of Reishi-extract on RD-5 mRNA levels in the rat ileum.

RD-5, TLR4 mRNA levels in the rat ileum after a single oral administration of Reishi-extract
for GA-A. The column (n = 5) show mean with standard deviation for more than two independent
experiments. *, **; significantly differences (vs controls) were calculated by Dunnett’s test (*: p

< 0.05; **: p < 0.01).

ZORER, T L FERRICR ST T v FMEIZH1T 5 RD-5, TLR4 mRNA
BEE AR A SH72(Fig. 9), 6> T GA-A 2B EICEHTLeE SO N
HA3GERE ARG T 5 2 &R IS, EO@EMITTL LEETH T2, £D
=, IHIT GAA FRZMEH L, GA-A OREEZFEHICH L NIZT 57201
FE % et 21T 2 7,
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%I GA-A IIESREAIRTET D

GA-A FUR D OGN IGEIEICE 25

160
140
120

80
60
40
20

0

IgA (ng/mL)

100 -

LPS-

160
140
120
100
80
60
40
20

B 981
AR

&R L7,

LPS+ =

10 100

GA-A (pg/kg)

0

control 10 100

GA-A (ug/kg)

Fig. 10. Effects of GA-A on IgA production in cultured rat PP cells in the

absence or presence of LPS.

Rats received a single oral administration of GA-A (10, 100 pg / kg), and PP cells were

cultured with or without LPS (100 pg / mL) for 72 h. The column (n = 3) show mean with

standard deviation for more than two independent experiments. *; significantly differences (vs

controls of LPS -), ¥; significantly differences (vs controls of LPS +) were calculated by

Dunnett’s test (*: p < 0.05).

GA-A JFURKDOR O H G515, /A = /UIRPIRESEMIE S O IgA s3ih% LPS

TINEED A BHIN S E 7= (Fig. 10), Z OEAIZEZ K ORI & B ORE

BTho7-, KIT RD-5 TLR4 mMRNA EIZHOWTHEFI LT,
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R RD-5 T 10 TLR4
> >
o @
< 8r < 81
= =
o n'd
— 6t — 6}
EE 59
A L % L
m ~— 4 - sk |— S— 4 B %
g g .
P 2+ = 2t
o© ©
[} [0}
o 0 | x 0l
control 10 control 10
GA-A GA-A
(Hg/kg) (Hg/kg)

Fig. 11. Effect of GA-A on RD-5 mRNA levels in the rat ileum.

RD-5, TLR4 mRNA levels in the rat ileum after a single oral administration of GA-A. The
column  (n=5) show mean with standard deviation for more than two independent experiments.
* **: significantly differences (vs controls) were calculated by Dunnett’s test (*: p < 0.05; **: p

<0.01).

ZOFER, GA-A O N 51X B RD-5, TLR4 mRNA % A & IZHN S
., |EKOHHY & FEEOME R 27~ L7z (Fig. 11), #E-> TEZIZ K HBE R
EMISER OB YD 120 GA-A ThDH I ENRMI R EIN-, £2
T, TLR4 ORGZFMICI 67029 << TLRA HAKER 2 LiE &

1T-72,
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I GA-A O EGREIRIEIER T TLR4 BAXER CIIBLE I

GA-A 7% TLR4 HARKIEARD IgA b IETHEZHOLNCT H729,
C3H/HeJd, HeN ~ 7 X2 GA-A ##EO$H L, /<A =L FIRE =IO
IgA bz AIE L7z,

C3H/HeN (WT) C3H/Hed (TLR4-mutant)

200 ++ 2007
150 o 150§
=
E
g 100 . 1 1001 | : 1
<
2
50 5071
0 0
LPS - + - + - + - +
GA-A - - 10 10 - - 10 10
(nglkg )

Fig. 12. Effect of GA-A on IgA production in cultured mouse PP cells in
C3H/HeN (WT) and C3H/HeJ (TLR4 mutant) mice.

Effect of GA-A on IgA production in cultured mouse PP cells in the absence or presence of
LPS for 72 h in C3H/HeN (WT) and C3H/HeJ (TLR4 mutant) mice. C3H mice received a
single oral administration of GA-A (10 pg / kg), and PP cells were cultured with or without LPS
(100 pg / mL). The column (n = 3) show the mean with standard daviation for more than two
independent experiments. **: significantly different from the LPS(-) and GA-A(-) at p < 0.01.

t1: significantly different from the LPS(+) and GA-A(-) at p < 0.01.

ZFDOREE . GA-A OO EIIE AR TLRA TH 5 C3H/HeN ~ 7 23

A TOUHCEE A EYE T IgA & LPS WRINEO ARG EIC LR S8, —F
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T. TLR4 HAKIBHRZRTH D C3H/MHed v~ ATl LANBIEIN )~ T
(Fig. 12), VA EDOFERIIFZEROBGIC LB LHAN T 52 b,
LI L DG ERERIFERAOA K TI1E GA-A ThbHZ ENRINT,
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BEIRARF D EEALTVWD, ZOFTHLRIFEAOKSTHY ., Kb

GHBOZVEDNEIA 7TV CBHETH DL Z ERME SN TNS 193D, L
L

A

i

. BEDHR Y E LT EDREFRET 22N TORE T,

AFClE, BZOBEERIGIERBR b5 & 5mg/ kg & HEE
I, R ERERELSND 01-02% & LT 10ug/ kg 258 L L CHRE
Lic, £, BEND GA-A BDEEICEENLIHE AN T2 2 & THEE L E
L ORE BT DO/ A B 2 157,

Z OfEFR, BZHEWIT A VR EEESRMIZIZ VT LPS IRINEED
F 1gA Zrie%E EF X (Fig. 8). 7 oFIFD RD-5, TLR4 mRNA &4 HEIC
HX72(Fig. 9), Ziud, R L2 O E L REOEmZ 7R L T zZ &
MH, BEOHBYE LT GAA B LTS Z EAWRBEINT,

GA-A ZHEEROEL LI-FER, B2 0D & RIS S = WIS 2%
M5 D IgA Zyik% 57 S4(Fig. 10). EI® RD-5, TLR4 mRNA &% 4
B EA EH72(Fig. 11), S 51T TLR4 HARKHEAR TOMFCIL, BARID A
LPS WINEED 1gA Biba AEIC EA-SH, BRKRER T EAPBIE IR
Mmolo(Fig. 12), 2O Z Lk, BEZOMFT L RO R THY | FEZOHE R
ERIEERIC GA-A BT 2 Z LAVRENT, £z, AR OO0
TIX TLR4 535 Z & b TRENTz, GA-A 1T TLR4 IZBET S K
FTdh2 NF-kB ZFfiT 5 Z LBME SN TND P, (- T, ZILHDOEE
I GA-A 12X % NF-kB FAEIHEHNEE L TWD Z ENBLEIND,
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ARETIIRZOHERERIEER I, BEEADOMS THDH GA-A L L
TWBHZEEHLMNE Lz, GA-A 1T IgA 73> RD-5 mRNA &% fEIZ
A3, ZORFITIE TLRYA G L TERY ., ZOMEMIIRZ LFAETH -
oo Flo. AEIEE SN GAA FRICRLEZEZoREENSHEBLEZHO
THO, B MRFHTLIEZEN LRV, TDH, GA-AITELVT AT 47
— ¥ a VAR AREMEDVR ST, A RIS RS- BRI AR 2R L atiic
BT 5T U ABEPLELRDEE X D,
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0% “) J\' T Immuno- Triterpenes/ Anti-
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o BEZEIBEA B LU AIRET T UK L CEIIRETFE S 5

HH S

b A B L RAIZ L OFRFICEET 2WEBTH S, /NERIEA N L XET L
D 1 S/ EFER (ischemia reperfusion: I/R) £F V238 5 39, /Mg
IR I/ NGBAEA Lo A BEFEMEIGR 72 EIC K-> THEL 2 —l@tE o & =
DHEDOFHRERIC L DA FLAZET /ML LIS D THD, T TRAELE
TR FENRIEZ HE L, IBERE AN Y THEEZ EE T2 2 EAmEShTw
%30, ERIE AN THREOEEIX, X2 T VTNV T AR =g R
BYLHZ L TCRGMORELZSISEITIENMONTNDS B, T ETIZY
WHIEE D Sato B2V IR 12Xk 2EEZ RS Th 5 Caffeic acid 2340
FlTDZEE2RELTND 30, UL, /M IR (K DEENIHE REICS
R DRI OWNT ORI TIERV, 2RO OEFITREA F L AIZLD
EENRATICEE ST, 2FIZIR-ET D, Bowser HIFGE DRIEIC K 5 FEHE
EORET HDEEMHICOWVWTIIEA ML ZAOMIENOIREL TED, ZNHDME
FEBET DI EIXEFOEMOEQOLZLETHEMRTHLEETH D ),
ZZTARETIE, B{EA MLV AET LV THL/NE IR BIHEREICE X 55
BEPONCTH L EBICBERDRZOHRNES ThHDH GA-A BIEFEICH XD
B T2 RET LTz,
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vii)) /NGRS LR E T L

EErEIM 2 Ogura & ORERIZHERL 3 LT Sham ({AALE) #E, IR B, IR +
Reishi #5800 3 BT TR EIT o7, Y &7 R_UF L% FWTHREE R O
BN b XTIy (R Ve =) G LTk, IBHAZ 5 om IE
FOIBA U7z, NG & RS~ S, MIEIIAT S 2 A k. BIBFIEEDRZ 30 min
7V T THZETERMLELZIToT., £0%, 7V vy 7441 T 1h
PR ZATV, BEHIZHEA - 81 L7z, Sham #£TIXZ UV v B 7 2 1Th T Rk

DILE ZAT > T,

ix) ARG

B IIR %, B2 3em i L. WA Z PBS (-) TUEE#IC 10% it
AR L~ U BRI EE Lz, BE(L LTcik 2 8T 7 1 AZHLDIA A Y]
FELizb DE~~ b U -md vy (HE) ez iro7-, ikt 7 il

SESEEGE T RS, R, FEE L
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B IR BT VIIGBEGREZKR T ST 5,

FPTHDICEERIC LS X /MG IR BT /L2 /ERL L 7= 349,

TNF-a MDR1b

*%

Relative TNF-a mRNA level
ol
( o I
Relative MDR1b mRNA level

sham I/R sham I/R

Fig. 13. TNF-a and MDR1b mRNA levels in the rat ileum.
The column (n = 5) show mean with standard deviation for more than two independent
experiments. **; significantly differences (vs **; sham-operated groups) were calculated by

Student’s t test (*: p < 0.05).

ZDEFTITEWT, [FIF® TNF-a, multi drug resistance 1b (MDR1b)

MRNA &ZHEL7ZE 25 IIR BRIV THEEHR 3839 & [kEIC_E& L 7= (Fig.

13), £7o. ZOBRO/NGHKEZ HE B TRE LT,
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ey ot X, . BN

Fig. 14. Hematoxylin and eosin staining of sham-operated ileum , I/R-treated

ileum pretreated. Images represent typical data.

Z ORGSR, Sham BECHA IR BECIT/NEE OB N B Bl Sz
(Fig. 14), & BITHERREERBICAET 2B OB 2 & {vfifuss Paneth #i
Ja40TH L0, /MM IR IZKVBAMEMICH D Z LB I (Fig. 14), %
ZCRIT/ANIG IR DIBE I 2 D2 Y NI X< 73 /LR
REEEMA2> 6 D 1IgA 72w K NFEIRG RD-5 mRNA &4 E L7,
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(A) PP cells (B) lleum

15
100 [ PS- 100 [ PS+ _
3
__80f 80 T < l
- -~ prd L
E £ o g
o 60F ‘5)60- E— *%
= £ © 3
St~ Sa0 2=
—_— = O) -
2 5 0.5}
>
20} 20} %
0
(o] W — 0 0
sham I/R sham |I/R sham I/R

Bar graphs (n=5). *, **; significantly differences (vs sham) were calculated by Dunnett’s test (*: p <
0.05; **:p<0.01).

Fig. 15. Effect of intestinal I/R for IgA production in cultured rat PP cells, and for
RD-5 mRNA levels in the Rat lleum.

(A) IgA production in cultured rat PP cells. (B) RD-5 mRNA levels in the rat ileum. The column
(n = 5) show mean with standard deviation for more than two independent experiments. **;
significantly differences (vs **; sham-operated groups) were calculated by Student’s t test (*: p

< 0.05).

ZOfEFR. /MG IR 13 Sham BEIZEEE L T3 /UG M 2> &
IgA 23 LPS FERAFRIZIBD L(Fig. 15 A), [BIAFIZEIT 5 RD-5 mRNA &
A B I L7Z(Fig. 15 B), RD-5 mRNA EO# R 1% HE L@aofsf s —&
L7eZ et /M IR ICXAEFEIFGERELZRTIELZ NP LNE R

7,
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I FEIEMREA B LA K DIBEREIRT 24D

F—IH TR MG IR IZ XD EREDOIKTICH L, FENED L D 7%

BB 2 DN TG 21T 2 72,

(A) PP cells (B) lleum
1201 27
LPS+ _
| T o
100 ﬁ +
15}
~ 80} 1 ¥
= £
-‘57 60t *% Tp] % 1t
£ el
o ~ *%k
S 40} °
2 0.5¢
20| <
x
0 0
sham I/IR I/R sham I/IR I'IR
+ +
Reishi Reishi
5 mglkg 5 mg/kg

Fig. 16. Effect of Reishi on Intestinal I/R-Induced IgA production in cultured rat
PP cells.

(A) 1gA production in cultured rat PP cells. (B) RD-5 mRNA levels in the rat ileum. The column
(n=15). Rats received a single oral administration of Reishi 5 mg/kg. *, {; significantly
differences (vs *; sham-operated groups, T; I/R groups) were calculated by Tukey’s test (*: p <

0.05; f: p <0.05).

40



ZORER, IR MLE 24 h RICEL AR O#EE L7 IR + Reishi 5 mg/kg #
T IR BETHEIZED LTc A = ViR RIS O 1gA 53 (Fig. 16
A)X[EISG RD-5 mRNA &3 EIZFEIE L7 (Fig. 16 B), LA EOFERNG, &
TG IR 1T X D E DR T2+ 2 2 LRI,

oI E SR O T OBEFFIZ SOD 23855

FTEDN R IZ LD EREDORTEZIMEI L7 &b, ZOFEZH 6
PZT R, BAFA—R—FF L R R LZ—F(SODs)IZHEH L=,
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soD1,2,3 (C
SODs (IMIENIZHA LTCIEHRREZRET 2METHY 4D, B{EA F LR
FT T L TBIIBNCAER 2 2 L3l ST 49, SODs 1ZiFn< D
WOV T HATHREHY, SODL [TMaN, SOD2 XX = FUTH, SOD3
(TSN AFET D, & 2 CT/h IR FECEZOFHRIC, SODs A LT 5
I RRET LTz,
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SOD1 SOD2 SOD3
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Fig. 17. Effect of Reishi on intestinal I/R-induced Sods mRNA levels in the rat
ileum.

Sods mRNA levels in the rat ileum after a single oral administration of Reishi 5 mg/kg. The
column (n = 5) show mean with standard deviation for more than two independent experiments.
* ** 1, significantly differences (vs *,**; sham-operated groups, 1; /R groups) were

calculated by Tukey’s test (*: p < 0.05; t: p <0.05).

Sham Bf & LT I/R B CiXEIO SODs mRNA &34 FE 2k Lz
(Fig. 17), SEZOFHAETIZ SOD2 mRNA &I 2E 4% 5 272\ Do, SOD1,
3mMRNA &T IR BElCkiEz L CREOFHBEECAEICENE LT (Fig. 17), LA LoD
FER G, M IR 1T X D BE DI T 2R ZDH L7 o 121z
SOD1, 3 ME5-3 2 wlRetEavR ST,
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FIUIE  GA-A 3V IR 1T & 2 8l IR T 2 14~ 5

S DIZTED/DE R AZ & D MHE S OART 24l L 72 A by 2 B 5 20
T B OETEEORE RETEIERICBEO BRI D1 OTHDHZ &

DRENT- GA-A W THH 1T 7=,

(A) PP cells (B) leum
120 27
T
100} 3
< 157
T pd '
= 80 i 1
£ ES
g_’ 60 L *% g H—g 1
~ e ~ *k
S 401 o
£ 05]
207 E
0 0
sham IR IIR sham IR IIR
+ +
GA-A GA-A
10 pg/kg 10 ug/kg

Fig. 18. Effect of GA-A on Intestinal I/R-Induced IgA Production in Cultured Rat
PP Cells, and on RD-5 mRNA Levels in the Rat lleum

(A) IgA production in cultured rat PP cells. (B) RD-5 mRNA levels in the rat ileum. The column
(n =5). Rats received a single oral administration of GA-A (10 pg/kg. *, t; significantly
differences (vs *; sham-operated groups, 1; I/R groups) were calculated by Tukey’s test (*: p <

0.05; ¥: p <0.05).
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Z DR, GA-A IIVMNMGE IR IZX VY BEREDIIETHL IgA X RD-5 @
T2+ 25 2 &R ENT-(Fig. 18), TDMHEAITIEZS L —F L=z, #
HIDOHEFE 2B & 9524 _ < SODs mRNA (2B L THist&21T -7,

SOD1 SOD2 SOD3
157 1.5¢ 15-

i | T R

* %k dedke
05} I 0.5 0.51
0 0 0
I/R

Relative SOD1 mRNA level
( fold )
Relative SOD2 mRNA level
( fold )
Relative SOD3 mRNA level
(fold )

sham sham IR I/IR sham /R IIR
+ +
GA A GA-A GA-A

Fig. 19. Effect of GA-A on Intestinal I/R-Induced Sods mRNA Levels in the Rat
lleum.

Sods mRNA levels in the rat ileum after a single oral administration of GA-A 10 pg/kg. The
column (n = 5) show mean with standard deviation for more than two independent experiments.
* k%, significantly differences (vs *,**; sham-operated groups, T; I/R groups) were

calculated by Tukey’s test (*: p < 0.05; t: p <0.05).

ZOfER, GA-A 1Z/MB IIR 125 % SODs Dff Fizx LT SOD1, 3 mRNA
BEABICEE ESE 5 Z E0NH B E 7572 (Fig. 19), UL EORERITEE L [F
FROBMAZ R LI Z &b, BEN/ME IR IZ X DIBERIEOMR T 2l L7z
ARSI D 121k GA-A THDHZ ERaEhiz,

44



FIH FEROZDFRIRGT NG IR (2K DB DB 2 M9 5

F—OBIEE TOMENS, EZRD GA-A ORRAERG /MG IR 12X
HIEEDORIEIZ R L THER TH D AREMENE 2 HiLT-, £ Z TWIZ, [IiGD
HE Yl KA mata1T-o7-,

IR+ GA-A BEEES
Fig. 20. Hematoxylin and eosin staining of I/R-treated ileum, I/R-treated ileum

pretreated with Reishi (5 mg/kg) and GA-A (10 ug/kg) via oral administration.

Images represent typical data.

ZORER, /N IR FRICEZ LD GA-A OUFHT 5 Z & THEDBLIE S I
iz (Fig. 20), F7=. MEREIEIICHFET S Paneth fllaO A 23 6] X
N7-F L T S, £2(Fig. 16) XY GA-A (Fig. 18) OfEFR &t —
L7z,

VIEDRRE Y, FZXO GA-A IFILA ML AET L THL/ME IR 12X
DIFERIEDIR T 2 HT 5 2 2RI, MEOIE ZMEIT 5 2 & it
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TRENT, FOMEMTI—FHLIZZ s, BENRE 2 -—HOERIES D
GA-A ThHDHZ ENFRS RI NI,
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BE{b A b L ATk~ e RBIC B G 5, A, AMOE#RN Th 5 RIEM
R ER EICHEEA R VARG T 5 2 ERmESN TS ¥, /Mg IIR

—EPEOMEIM, FRERIC X0 A U DIEMMBELSRIELHF L L., NGB A
LA ERMGRREELR LTZBIEA FLAET L TH D 3, /E IIR £
TV E GIEIT G 2 D BT L5 TIX e hr o 7223 3D Rigdhc v\
Mg e T SE5 2 ENA L E o2 (Fig. 14, 15), FRIZIHBNMER & O
AT 9% IgA LT RD-5 O/ IEARRE 23 T SEBRT THE LT
L4, ZNOIGERE DK TICR L TCRMDAEIMELREET 22 &1, BT
AT 4= a AT OAEMRTET AL RVEDLEERD,

LI ERERIEERH 26 L 9, /M IR 12X 2 EREDR TITK L
T, MHIEICE < = & 2VR ENT-(Fig. 16), DR & L TIEMmE DR EIC
5T 58FETHY . IR IZLDEELIHIT L5 Z L aHwE S Tw5 SOD1,
3ADWD B BN ST 2 EBEE LT\ 5D 2 L BRIE S u(Fig. 17).
ZOERICET 268%571% GA-A ThHhdHZ L b3/ (Fig. 18,19), Zi
O OFERIZTZ D invitro IZBWTHIRLEN 2R 2 & 95 GA-A DOHUiE
B FACAEA N VARG 5 2 & DeLRTo8RThotz, £7o, Mk
Pt OFERNHEEEZRANCEEGT 5 2 & TG IR 1T X DHEDBLYE % Il
T 5 Z & DR ZAU(Fig. 20), /MMEREEIEEICAFA(ET S Paneth i & 41
flEns Z ERPRHEORENT, FRZZ DR mMRNA OFERE —%K45 2
END, BERDPZOHYDM D THD GA-A XL A N L RFFEEICK L THE)

RNV T AT 4 —g b B AREEN R E N,
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BRSO L OBRALNCR o7 Z &%, ZHHBREA b L RAJEREIZXTT 5
FLWT 7o —FORBICHENRY, BLT AT 4 r—2a OB LTHR
BRIEDOIRBICHO AN LMATH L LB R D,
SBIIELICEENDMON )TV VRN FREO R E R T ERGEL, Al
FBRARIC AT T2 DB ETH D EE XD,
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B Lo

CIIGEREERIESE DL L2 E—HT, ZOAKTD 120 GA-A
ThbHIZLEHE _H Tk o, KRETIIRZOWRETT WK T DB E1T

W NGB A L AET K L TEEZIR Z AT Z LR LN E o
7o Flo. TOHEBELZD 190 GA-A THDHIELREN, BILVT AT 47
— ¥ a VR OHHIGFIEICE MR a2 155 2 & R HIKT,

AlEfEH L7722 RO GA-A OREITE FB3FHT 2 E&ENLHRBET, 51
ITE MBI 2HEMEICONWTOHAZRDDVLENH D EE XD,

B K DFREOUELY B LoRFhHOEFEEmL T, Lnl, BFH
DELENLNEMIZET DMEHID 72 < FRICEZICE L TEARmE A RIS
FBET THMED —ima B & Lz, £ SODL, 3 Toh 5 rlRerED
RENTZZ EbEH, SR A RERIEA b L AR 52N T
R T 272DDE—HLRDIMATHLEBZX D,

Intestinal I/IR

O

% eyer’s patch @
-- O
Paneth cell
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.--------(“
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FBEIAROL 25T, FEAEICBVTHHMAERET L BENL AT
b5, LrL, BEERLEZBOZET 23070, Z<oWEiEe FE
g 2 IR R &2 G LIS TH 0 | HICHERE IO W TUTE R Z
LWOBRBIRTH > 7,

TR IIBERE A REICRE BRSNS EERIZBNT, BEOEE
FiHMliT 52 LT, BEOFEMEOIHEPLNCTHZEEFHNE LZ, B
EREOHERBERIFETHY . BYOYRICEE R 1IgA & RIEMBHREB L D
BEEL S RIE S v, BN OHERFIZEE 59 % a-defensin 5 (27 H LFE 4 fR
MNEIToTm, FOREE, 21T ratlgA X a-defensin 5 % H S8,
IEEM 2R3 2 2B bnE Lic, TOFICIT TLR4 235 L, EH7
RIEZ FHLT D A[REMEDNE X BV AS, TLRA O FIRICAFAET D RIEMEY A K
A TINF-a ZFE L2 &b ORLT,

Fox i, ZOMGERERIEERICESG T 2R E LT, FZHEA DO ThH
NI ) ATa— VRO NI TN THLA TV VBREHNZER Lie, 20
FTHEHAENZ GA-A [ZOWTREZIT > 70, GA-A IFEE & RIERIC

BORPEIRIEE 2R L. ARy D—dia B H2M2 LTz,

VPRI A b L AT ADRIGERBNY THREATEE L, RS
FOEEZMET L2 EEHLNIL TS, Lol BIEA KLV AET AN
B RIEICE 2 DB OWTIHANZ L, BB 2 HEEIZONTH
WERDIRVORBRTH D, £ 2T, NEBRILA L AET IV THLD/NM
IR MFERIEICG 2 D EBERFT 5 LI, BLWNNMG IR (0h 2 5
AR LT-, FORE/NERRILA L AT VTR EGEAR TS5 L%
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BN, |BEDRENS OREFIT L THHIRCE < Z & 2P 50 L,
Fio, TOMFIZIX SODL, 3 B LTWAZ &R LT,

ARFHIBEDHEICGEZ D HBICHONT, BELIRMEA L 2ORIEN S
TR —FERBTbDOTHDH, TORER, BEOHMEO—HZ B 58T
L. BT AT =2 a NICHRRARESD Z LR RIZEERZ D,

IR + Reishi
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