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(LEM EEUE & LT 1800 mg/day) &, HEMRE L2EBED [FRE) LEMERE L L T 180 my/
day) T, WINIRD B WVIEHBITED L THRAT 2HFREE Lz EREMIE8E/™E L, 2580
TR EIT, o, HENG, EW4ENE, EN ARG CNMRELSHLS. FO%E
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¥, U T—E)REB LR, BOKEE - BELLH
FThb., LEM T, FEE, 708, HE W
EIATGN, Vo rhEFEEIN, ChIETHSEL
DEMPHE SN TWE, Tochikura 5" 1L, in viro =
#T?LH&V%?%»XW%@%%:&%%%L

Sorimachi 52 I ZLEM IZEFNE ) F = |lfiw 4 VA
fERDHEZEEHLILTWA, Fi2, Suganob?
%, LEM 2 bE7-%8y >3 EES (LAP-1) IZHUE
BEMFENHLILERLA. &6, EOLYE, LEM
PR D Rl T ERRIEE LT AR L T
WHEZEEHREL, FRICHTi2REFRELLTDEA
HEHFEL TS, BRETHE, HIVEESNI T 2
HHIFEE & RIEREDE, HBe MURBIHIEMITAIC
T B RN ER RS, BEOLEREFIZALRE
BEHMUFEEI T I20F 2 EPRBERESSESATY
5.

ZDLEIN, LEMICD2WTIE, £ < OEETsEs &

SRy



A FRAEMEIZ BT BRI B L SRR S 1D 10T B BRERagiest

MBI N THEENTWAE Y, WIFNOEERF
ELSNEERBE LAEFABRENIZEASTHY, &
REPOERHICEERE SNAHED, FECZT LW
DOHHERTH S, FoEFEE L UCEEOFEEE 5
S L LRI, S0L) SIS SSEET S
LEb LT, REBEATHEZW., 22T, ZOFE
Tid, ERES LUEREOFBEEEICN T2 IEM®
HRAELEEETFMT 5 /20, FIRG GBS [LEM)
T I0EFRH) thBXRE LLZESREEAL, »
ThOEREE L UBRECREEDKEICH 3 Si5mE
EREDFFEEE, T VHFREEES D s
FrEEZT e b L - EHENRBrEH L7,

L @ &

AR, PRILRICT, BRI L UEEOSIEmE
T IFEE, 7L VEFREEED L IZEIRT
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QEEADENTH L. WINbEBREF—EE % BFEIC
FEWTZ2L9, 183M, ATZBICBENTHRET
A TOHFEHF QB3 L LA E210, BEY
M ER LD, WER [T 4 & rEhadmby Ol
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439+ 154
46.6 + 134

485+ 153
48,5+ 18.1

423 £ 16.0
445 + 8.1

43.1+18.0

52.5+0.7
52.0+£5.7
54.5+0.7
1155 +389
2225+81.3

56.2%79

403 +£21.6
457 +23.7

48.0+ 15.5
463 +15.3

(y.0)

F i
GOT
GPT

51.4+17.7

48.1 =24 4
479 +25.7

i

66.6 + 15.7

59.5+19.8

68.8 £ 15.1

66.6+21.2
84.5+28.8
1910354
212.1 £155.1

T712+21.4

29.7T+5.7
226.0 = 13.0

612+11.1

(U/h
(Ut

3L A5 80 —)V (mg/d)

B
3

703417
2122+ 38.1

71.9+384

2163 +489

78.3 +£32.0
1968 +31.2
109.8£343

96.4 +37.0
196.1 £22.3

459+439
249.8 +53.2

y-GTP

#

At

1612 +652

1954+ 1163

163.0+ 1.4

195.1 £ 150.2

228.7 +55.6

182.0+43.0

FUZY S A F (mg/dl)
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m #EEOEST

SiExly CEEBRYERALL. EREOHSTIIBV
Tik, SENCEESNL 2 VERDT, 46 BORRSM
=4 4R, M3, GOT1E, GPT{E, y-GTP{EIZEWVT
BRICEZEA v LD, [LEM] EREE (L8, LEM
)&l [FRm] B (L, HBRLET)
1280 2 B2 7s, BAEmICHET oS s L3664
OEDHEEOELNOARIL, BEIMELHF FES
144 (LEM B 11 & - B3 &), 7TV I —VERF
[EE 9% (LEM 2 74 - xHHEF 2 &), BEHENFES 13
%aﬁMﬁ9z-ﬁﬁ¥4®féot.%ﬂE%F%
DEREANL, 6B TALAE, 3EFHALE,
4 EPHEMRETH o/, WINbREEEZELLNS
m=HE6 s AR ERALTVWRLOD, S6ICEEE
OHETIC L W EE L TIRAES 2B nETHo 2.
MEOFBRETESE3IIRYT. WHEAT, Fi&, %
2. GOT, GPT, »GTP % L DB EREEICEES
ZETHLDoT, T, INTCTORERIERR,
1 B 0FHHEMTF LT VI —IVE x KEF
2|2 BT, LEM ¥ 24.8 +28.6 (year - g/day), i ERE
30.1 +44.4 (year - g/day) TH D, MEETHEREZD

Do,
v. BRAE

LEM B, #EBEE LI, HEm%, 1H3ME, 1[0
| G2 Eakc S EMERS S/ T ¥ rEAEHRE
M OEE L LTix, LEM T 1800 mg/day, #THH
T 180 mg/day T o7z, BEDREICB VT, In
FTCOEAZRETCESERTW/AEYESEEIT, 1800
mg/day ¥ LEMBEOEREL L, TORBMBLLT,
EFRELTBEQCENS & Lz, HEEICE, #
WEET, BBRSrEHERCEAT LI LeRVT,
FNTTOEEEBICESHR DB EEELEELLT
Lo HERLEL.

v. Bl EF&E

1) MAEREE

wER G EIERT, ENGERR, ENeEHEICEY
CHHRE R =ML, EREEE R, n3kEs (3
%, #MEK, ~FrbzUy b, ~EFOEY, MA
#), &U° GOT, GPT, y-GPT, LDH, ALP,#&% ¥
mE, TRTILY, BalATH=Jy FUETED
K, @y ey, 3 yIA77—+H, ZEEEMmE,
Na, K,Cl Ths., BIEFEEE 4 IIRT. MERE

—24



A F AR BT SRR L UBEFEEREIINT D BRAYRET

=4 MBERERE

_ W IEF§H .
BEIEE Hoff P ¥ox i
WRC ful 3500-9900
RBC x 10000/ 370-580 ERIEEEE
Hb. g/dl [1-18 SLS-Hb £
He % 3452 TRMER SV 2 S ER E
Plt. % 10000/ 14-38
FBS mg/d! 70-110 BExE
GOT uit -40 Uv i
GPT 87/} 45
ALP U/t -240 PNP E£E
LDH un -430 Wroblewski-LaDue (%
BalirFro—) mg/dl 150-220 [
TG mg/d! 50-150
It} P AFs—¥ 874 179460 Rate assay
¥-GTP uil —60 L-y- g I3-ANKF 4= boT o) FEZE
TP g/dl 6.5-8.2 Biuret £
Alb mg/di 3500-5500 FT7zOA MY
Na mEq/! 135-145
K _ mEq/! 35-5.0 B
C1 mEq/! 98110

i, ZEERET, EAlL L THFaI 9T CITiRm & #
T Lty :

2) M =

T\IUER S, 2 B CmESAELS. IUE - BF
HHIER, EBRERICBWTR—OERMICL )T, B
Bl& LCiziziEm, R (AT 8 B 30 5~4FHT 9 ks
30912, AL EDEEREDCR, Eff - FREHR
ETHE*To7-.

3) BE M2 (BEEKROZEIL)

EREAE S, 2L ICEMIC AR EB L RS
TITV, £5BEE, ANCHE Eo - B, EIES
B, & (TH - £ O B EEROE/LLEER DN
ROFECHTH~. BEERIIOVTIE, b2 L0
MEEEERL, FoXEICEVTHEERL O], [
FITEETAZ., TLELIETBETS ), [BELE
X2 WPEEICEET S 3)), [HE4LFICLEY

EULB]IZ, BIIBET2 @) 05 BERTEMETo _

7z,

4) MEERLO) - SfiEs

BN FOBREN 0)) — L EEIC OV TR 2
128, WEEICKRERRF IR s ¢ SEcow TR
BIEAHOEEIZ0WT, EEA DY —1Z0WnTIZER
BET, &8, EFLSME LEE02 AMIZoWT,

BEFECICLINEEEI Q) —B LT L I— LER
EREELL TIa—NERER, 8EoTLa—
VBEZRREL, £ TT7VI— L EIlRE L TEDr-.

VI #EHLESE

ETHREEL, HPDrS 7 ek, TSR
EThLA BEBEACBTAMIEREES X ClED
EALOBEIIDVTIL, paired ttest TFEMA L7, Mk
EEBLITOEREEOHERMEEIZOWTIE, test %
]RE L. i, BREKOSTMHIZ2WTIE, ERENCH
EERTHE LTV -FDAFENR L, Wilcoxon test ¥ 3
WTTERDHER Z5FM L 7o, #LatE ik, £ 7T Spss®
THY, WITR L MHERETHEENKET 5RLLT & L

vi. & B

1) M#EHSEEE

HERRFER I A7z GOT DENFEOHEE T, H1i1TR
LTwa, LEMETIE, ERENC485218.1 U Th-
-olin L, EN4AREIZ403+13.7 U/, ERLSHE
BEICIE 374 114 UMCEHEL, Wb ERENICE
LTHELZEENEL Z D72 (paired t test: 4 B p <
0.01, 8 AR p<0.01). —F, WEFETHE, FHH
466 £13.4UN TH -7z GOT {&EIL, 48R/, 38.7+16.9
UM ZEEICTRELZ?Y, 8BEM#EICIE 405 + 16.9 U/

R



30 r

40 r

y/a
V4

o — —_— .

PR 438EHE el
paired t test : * p < 0.05, *¥p <0.01

| ERVEERIC A7 GOT fENIEREIER
(Ave. _t SE)

- O FIREE

=

Eﬁﬁﬁ A5 8
' paired t test : ¥¥p < 0.01

o ERENICL 7 GPT B0 EREER
(Ave.+ S.E.)

LEU LS L7 (paired t test: 4 BR{E p < 0.05, 8 B
Hns). EH4EMEYS 8 HEMEICBETS GOTED
(S (AGOT) iE, LEMBFT-29x74U1TH 7D
Cr L, HEETIE, +17£47U0E, FEREETRD
7z (ttest: p < 0.05).

21k, GPTDIERHOEZLRLTS. LEMH#F
CTIHERAENC 595 £ 198 UL THooDITH L, 4
#%12507 =197 U/, $ERL 8 B #IT48.4 £ 17.1 UM 1ZEL

U/l
30
80
70 +
60 F
—e— LEMEF
50 F |- o ERE

EERE Al % : BRI %
paired t test : **p < 0.01

3 EEENICLI: y-GTP EOENEER
(Ave.=SE)

2|, ENEICHL THEELZEEDREED I (paired ¢
test: 4 I p <0.01, 8 MK p <0.01). -7, 8
2o, 4BERICTRERMZEZDZLO0, 8 AER
it ERA RGN, ERENCE L TEER BRSO N
7z #r o 7= (paired t test: 4 R p<0.1, 8 BEE ns).

3, y-GTP DEFEDER«RL TS, LEM
2 CIIENETIC 719 £ 384 U/l Tho 20T L, 448
P24 67.0 £35.7 U/, $EEL 8 AREI{&IC 64.9£37.8 UM IZ
oL, EEENCH L TEERWERR TR0 7 (paired
ttest: 4 B p< 0.01, 8 M p<0.0). —F, HE
BT, 4BAERCEETERVOOTEFBRESN
795, L7 L 8 BEEICIEEIC EFH A 6 N7 (paired
ttest: 4 S5 ns., 8 BN ns). B4 BRED?L 8
SEREC BV B y-GTP {EDZE(LE (4 y-GTP) +&, LEM
BT 2111001 Thozolxt L, BETHE, +
84+115UNE, BEREXZDIZ (ttest p<0.03).
f, ALP, LDH, 2 ) YT A7 7—%¥, IVAT
O—ME RUFVRUF, BEVSY, THTIZ,
@) LY EICB VLT, TEE b EELELER
Dl dodo.

PEOENEOREEOESE, &6ICRENICEE
L7,

=503, EREE X CEEDSBEILE ) FEEE
=2 (1458 DRETH S, HBHETH, EAHFIE
{ GEHETITER R VOO0, WTROREELHAS
PRIE(LE Rz, —/, LEMETH, GOTIC
BWIEE LT EDEL D b NIC (paired t test: p <
0.05). 7, LDHIZBWVT, 4 BREFRIC BTN

e B



YA &y ARSI B A ERIES & CBEFE

EEIA T L RRARETEES

=5 RFEREUVBEEOSEMEF) FESE 0T 2 FREICHT 2 £ 2 MEREE

LEM ¥ B
FERLED 4 38 8 E M FEACET 4B 8 B i 2
GOT urn 463 153 419+11.1 37.0 = 10.5* 457+237 453 +31.8 49.7+30.1
GPT ) 612+11.1 59.5=173 54.9+ 182 71.7+214 69.7 +10.7 82.7+22.0
y-GTP urh 459439 457+34.6 42.7 +37.4 29.7+5.7 33.0%6.1 38350
Bl AFO— ) (mg/d) 2498532 2429+ 387 232.5+36.7 2260+ 13.0  2223=36.1 23332240
FUZY) LT A F (mg/d)  182.0+43.9 209.0 = 84.7 181.2+433 228.7+55.6 188.0+67.8  207.7+735
ALP (um 2147+ 1037  211.5+932 210.0+98.5 209.3 +13.1 200.0+24.7 2013150
LDH U/ 296.0 * 55.9 307.5+464*  302.6+39.9 201.0+443 3727728  374.0=663
2 YT AT T —¥ (U 5837+ 1776 5850 + 1724 5605 + 1644 5996+ 1043 5594 + 738 5906 + 723
T-bil. (mg/dD) 0.59 = 0.40 0.56+0.32 0.51 =0.25 0.43 = 0.11 0.53 +0.06 0.46 = 0.06
paired t test (LEM ¥£): *p < 0.05
#6 WMPEEUBEOCT VI -VERESICHET 3 FEEICH T2 E2niEEEE
LEM B AR
EALHT 4 BRI 8 B E FEXLET 4 FEE 3 A
GOT urn 48._1 +24.4 369+ 182* 334+ 11.7* 52.0+5.7 350+ 7.1 33.0+43
GPT W 479=+257 42.6+279 393199 545+07 37.0+184 36.0+ 85
y-GTP %)) 96.4+37.0 873323 80.4 +37.6 115.5+138.9 92.0+67.9 78.3+32.0
FIVAFO— U (me/dl) 1961 223 180.9 = 16.4* 1783+ 132%  222.5+813 202.5+68.6  187.0+792
PO T4 F (mgrd)  1951+1502 179.7 = 148.] 186.9 + 141.9 163.0+ 1.4 1265+445 138042
ALP (umn 197.9 £ 40.3 193.6 = 43.7 185.6 +47.9 211.5+700  219.0+50.9  215.0+495
LDH (urh 3104 =609 303.3+57.9 309.0 = 76.9 258.5+31.8  2685x48.8  250.0=523
2V YT AT — (U 4493 + 1439 4594 = 1452 4494 + 1355 5485+2087 6006+ 1434  5732+2529
B LY Y (mg/dl) 0.60 =0.26 0.64 = 0.41 0.66 +0.38 0.35 = 0.07 0.35+0.07 0.35+0.07
paired t test (LEM &F): *p < 0.05
=7 ERERUSEEOELREFESIINT L FEGEICHET 2 T 0EREE
LEMEE Foiitid
FERCET 4H B 818 [ EIAET 4BEE BB
GOT (urm 514178 41.1+13.8 41.1 %123 44,5 +8.1 355+3.1 373 +4.6
GPT (U/D 66.6 +21.2 46,3« 11.1% 47.6 + 10.7* 68.5 + 15.1 57.8+13.8 55.8+15.0
y-GTP (u/m 84.5+28.8 77.1 +28.0* 79.9 +26.5 783 £32.0 725382 80.3+41.9
eI L AFO— (mg/dl)  191.0%35.4 189.0 +35.1 193.1+33.5 196.8+312 199.8+37.8  188.0=33.8
FUF)ETAF (mg/dh)  212.1+1551 18341367 168.1 = 96.8 109.8+342 1048=154  1173=104
ALP (u/n 2324+7.1 2253 77.1 2283 + 87.1 170.0£51.1  176.0=382  185.0=327
LDH (u/n 324.6+104.8  298.1 £83.2 314.8+102.0  320.8x122.6 3142+890  2935x1143
2T AFS—E (UMD 4870 + 1593 4837 £ 1622 4731 = 1651 4776 = 1377 4064 283 3690 + 223
T-bil. {mg/dl) 0.40 + 0.21 0.42 +0.19 0.36=0.16 0.65=0.26 0.58 +0.30 0.68 +0.26

paired t test (LEM Z) *p <0.05

2 EF %529 72 (paired tiest: p < 0.05) 2%, 8§ AEEZIZIL
BRI EFEEEOLT WLV FETEEL:.

6, ERIEHDLVEEEDT VT — VRS (9
)T A ENEDOERE A LOTHS. HBET
EZERE LD 2o D23t L, LEM BT,
GOT t#a L AFu—VEICBWTEEL FENFED
bits-,

Kz, BRMEFREE (130)0T 2 EIEOBRIEE
BrETIORT. LEMBTIE, ER48M%EIIBWT,
GPT B L U y-GTP TEEL L EI A b7z, MR
BWTYh, bFradoBERh L o8B ek tidasbh
oz,

kX, BEMAEZ ) FES, 7THI—EFE
£, HAEFEEOWTROKREIIBWVTL, LEM®

=
=

S, R



RS PES E

F 8 BEEOMBES, ¥¥/7 KRGS, EREOER

LEM ¥ T EEER

ERCAT 4 38 i 8 A [E $ERET 4 1 Fix 8 [l
SHIE> ) 6527 = 1403 7056 = 1679 6740 = 1405 5502 = 1489 6500 = 3197  5870= 1370
(i B (% 10000/ul) 4552562 4365+96.4  435.1+919 453.6 £46.5 4484 +497 4533504
NEFOE Y g/dD) 14416 144+15 15561 14615 146=15 146 1.7
AT ERZYy R (%) 42742 425+40 42.5+37 42.8 +35 425x36 417+ 6.6
ML/ (x 10000/ul) 24959 24.0+6.1 244£55 242 =64 232x58 23.1+69
I HEE (mg/dl) 98.1 +26.5 97.1+274 97.6+229 91.2 +10.8 02.4 + 8.3 1003 £26.3
wy Ny (g/di) 74+04 74x04 75£04 7111 72=1.1 72+1.4
TNTIY (g/di) 4204 43+04 43+05 4404 45=05 44+06
F F YU A (Na) (mEq/D) 140.6 3.0 1404 +2.8 139326 140.1 £2.0 139.1+2.1 1399x14
AL (K)  (mEa/D) 4205 42+05 41+04 41x04 43+05 42+05
ya—)(C) (mEq/D 1013+25 101.7 3.0 1009 =22 101435 103229 103.1 2.7

paired t test: not significant
=9 BIBIOBEEROFEREREEIEOLES
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Effects of Lentinus Edodes Mycelia-enriched Diet on Borderline and
Mild Liver Dysfunction: A Double-blind, Controlled Study

Osami Kasvoro?, Yasuyo Yamacucur?, Toyomi TakEUCH?,
Toshio NamBa?®, Akane Summapa®, Kazuo MAaTsumoTo®,
Takashi StiMizu”, Masahiro Iwano®, Rei TAKAHASHI?

"Center for Health Care, Osaka Univ. of Foreign Studies
YR & D Dept., Kobayashi Pharmaceutical Co., Ltd.
First Dept. of Internal Medicine, Osaka City Univ. Medical Schoal
“Center for Health Care, Kwansei Gakuin Univ.
"nternal Medicine, Kosaka Hospital
Internal Medicine, Japan Baptist Hospital
Mnstitute of General Medical Science

To evaluate the potential effect of Lentinus edodes mycelia
(LEM)-enriched diet on borderline or mild liver disorders, a
randomized, double-blind trial was performed. The subjects
used were 36 patients with liver disorders (19 males and 17
females): they had fatty liver accompanied by borderline or
mild hyperlipidemia (14 patients), alcoholic liver disorders ¢
patients), or drug-induced liver disorders (13 patients). The
average age was 473 +/—15.2. The subjects were kept for 8
weeks on either LEM-enriched diet (1800 mg of LEM daily)
or control diet (180 mg of LEM daily). LEM-powder diet was
dissolved in cold or warm water and given as drink. They were
counseled every two weeks and blood samples were obtained
for laboratory examination before and 4 and 8 weeks after the

initiation of the diet. The results revealed that the 8-week LEM-
enriched diet caused significant improvement of liver func-
tion: the average serum levels of GOT were reduced from 48.5
+/~18. 1 to 37.4 +/-11.4 U/L*, GPT from 59.5 +/—19.8 to
48.4 +/~17.1 U/L¥, and y-GTP from 71.9 +/~38.4 10 to 64.9
+—37.8 U/L* (*p < 0.01; paired t-test). In contrast, no im-
provement of liver function was observed in the control-diet
group. During the trial, no severe side effects were observed
in either group of the diet. Thus our present study indicates
that the LEM-enriched diet is effective and safe in the treat-
ment of patients with borderline or mild liver disorders,

Key words: Lentinus edodes mycelia, liver dysfunction,

double-blind study
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