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Studies on the Efficacy of Ganoderma lucidum in Digestive System

Myung Hyun Chung, Kie Jin Um, Byung Joo Lee and Gi Ryong Rim
College of Pharmacy, Chosun University, Kwangju 501-759, Korea

Abstract—This study was attempted to investigate the effect of Ganoderma lucidum
extract on digestive system in experimental animals. Ganoderma lucidum water extract
(GWE) was found to be promoted the charcol transport rate in the small intestine
of mice. GWE exhibited the augmentation of spontaneus movement(motility) and
contractile response(tension) in the ileurn and colon strips of rabbit, and these action
were inhibited by atropine. GWE given intraduodenaly(i.d.) exhibited the significant
increase of gastric acid secretion in pylorus-ligated rats. GWE inhibited the formation
of some experimental gastric ulcers(pylorus ligation ulcer i.d., indomethacin-induced
ulcer p.o., i.d. and aspirin-induced ulcer p.o.) in rats, which are considered to relate
to a protective action. GWE and EtOH extract(water soluble phase) were remarkably
increase of bile excretion, when administration of i.d., intravenation(i.v.) and per os
(p-0.) compared with nomal-control group. GWE was observed antibacterial activity
aginst several intestinal microoganisms and others bacteria in wvitro test.

Keywords—Ganoderma lucidum extract » digestive system « charcoal transport rate -
intestinal movement « gastric secretion « bile flow - pylorus-ligated ulcer + indomethacin~

induced ulcer « aspirin-induced ulcer - antibacterial activity « intestinal microorganisms
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o IR S Ganoderma lucidum Karst, G.
japonicum Lioyd.(Polyporaccae) & H#AFER

gl HRA 3l EES RaS triterp-
enoid 437719 & & ganoderic acid A, B, C,, C,, D
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E,E, F,G H,1 ], K, L, Ma~Md, Me, Mf, Mg~
Mi, R,S,S,T,U,V,W, XY, Z9} lucidenic acid
A, B, C,D,D,E E, F,G, ganolucidenic acid
A, B, ganoderiol A, B,' ganodermanontriol, gan-
odermatriol, ganoderenic acid A,B,C,D, ganod-
eral A, ganoderol A,B, lucidone A,B,C%E 604
#3} polysaccharide p4311~14,29 0 2 fucofructo-
glucan, peptide glucan, arabinoxyloglucan, mano
-p-o—glucan, xylomano-g-p-glucan, xylogalact-
oglucan, g-o-glucan, proteoglycan, ganoderan
A,B,C 3 9 amino acid 20} o] #4535 o] gl

WL BHWRE FH, L
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L EmRMET FREEDRS B4
S FH', Hikino™ 52 [m#EFIERS,
£, Miyazaki?® Tkekawa?* 5.2 HilEEIE ML)
Fe BEFF =B THE So o8l A HuE
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o Bt w3 BN Fe |Y H
FEEE PR Aol glo) MBS MALIE
Fi, B #3#8 @ macrophage iEM:#Eo] Ykn
92w, Hara, Kiho, Ukaj®-# Z.o 2 Pk
o PURIE(FAS HEHEste] AdA 3l
ANE AR BRI Aotz sa

22} x Nishitoba 5392 2:pkM: triterpenoid
Borol #i allergy fEf 2 #i histamine {§fijo]
ek B om, AH, BHESD SS By
°f IMBWER, MIMEEEMNEHIER ks
wmaotgloh. whebA R PRERAKY S A
WH2 A Wyl gapeho] BOBEET, &ME
ARBETE, EEML ozt st WHARFR
of St #ihx Mg ol ot

EE 5 B EHWRC glol wigkat u
S ol HEESA WMAEHEHASY, FEESR
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of KHRstel WiEFR U S stz
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BEME H #HE

REME—A HR 283 &2 (Ganoderma
lucidum Karst, Polyporaceae): —¥EZE5 ()
a4 AT Aoz THE 287 K
ho g ®| Frwols AzZ(#)Y] FAL Tz
slele] FHfaolx fmEol kel HRME AHE
B+l ch

el miH—EXE Myt EEKE
A smE mEdhHI T MEEES BERRES
o] g Axg ubEx desiccatord] A} Ax
StH et Water o2 WiBELS Y 600.0g%
50.5g9th =& EtOH dxe 7o Jfpkoz
water bath ko] A el o, EtOHAx g
o5 2 600.0 g% 21.5 gRAvh =28 = EtOH
Aaz Kol WFolZZ HEE MMEE A
oA EEAKY HEHAA ANESE s
EtOH o] ~2] water soluble extract® gt}
WHEe mE At

wgel RE—GIRRERE BWROW, MG
o 2 E Bl A p st + T
Wil K- Aa —ERS Wetd @K £
stz 0.5% CMCz "erAA EEzxs 34
o HEET 9 BEIESC AL WRe &
wkel galeta, bile flowe] FEel A3 #F
HRA 432 salinee]l &3l abo] WiE Al 3} S et

A biEsliel A3 Hitke B2
B fAFddet ¥4 {FAALd (KCTC)oll A
kol AGEH o
Microorganisms

Gram-positive bacteria

Bacillus subtilis (BS) ATCC 6633
Staphylococcus oureus(SA) ATCC 25923
Micrococcus lutews (ML) ATCC 9341

Mycobacterium phlei(MP)  IFO 3158

Gram-negative bacteria

Pseudomonas aeruginosa(PA) IFO 13130
Salmonella typhimurium(ST) KCTC 1925
Escherichia coli(EC) KCTC 1039
Klepsiella pneumonia (KP) KCTC 1560

Fungi
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Candida clbicans(CA) ATCC 10231
Cryptococcus neoformans(CN) KCTC 1246
ko] formulal o3 7y,

Nutrient agar media(Difco)

Beef extract 3g Peptone G g
Agar 15¢g D.W. 1L

RERE—A el 288 mouset= dd DR
2 OfBE 25~30g, 313 (rat)E= S-DREA U
200~220 g A7E g Feb Ao
KL EHRoR MW 2.0~2.5kegd A% 4
A% Ageg el HEEN 255 <4 BRI
ol M—EETAA B D)2 &,
WP & AaA e 3 ASsh g ok

MBRFES Bigskel R4 —HBE oF 28~
30 g2l moused 16WFH] EEA 2 BtE KO
Peost o #pe 1R Soll 5% arabia gumg A
748k 12% WS d el & mouse 19he] %
0.2mlA & KOst A ., ¥ moused
= 0.9% ARARK 0.2mle EO#Etz B
B BB e o 2 MRSl dwud
& ORI ok R 154 F-o ether
2 moused FA Folx Mt Z/him(HEH
Pl A BB A& flstas Pl A R
7o BEERY] BoRRREERE %)< kot
o W[ EERo R sy

BEEEG et fERY Y —FK R 24 8
AN BHEEG WE EEsle 4%
HHRIRASl =EE SR EASR] EIEA
gohg, el weiRE LIBHShe] L T
o Bh& Uit ERS R

7h NG ¥ bem L#E
omE EiBh S FHeRes 5 2em BE U
-2 ut5o] Magnusike) oo} over flow Magnus
ol vl ot FES FEihsA ok

W) KBES  BHS s ¥ som BRE
TELE UTESH #lgH & fERt R o NBE
Bgol Al et zbo]l #9 2em EHEES] YIH-S whEo]
Magnushol wieh FE-S iAo

el vt KIBHEER WA Magnusgel =2
7lE 30ml EER bathe] WpgEs NHERS 7
$- 36~37°C, kW9l A 25~26°Cx HEdH)
fom o Hpfol A vk 0, 95%, CO,5%9 i

iR
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AERE A IR Magnus giel A4t
of fitghetErh. Magnus ol W2 IBRS B
BhEE) ) tonel] Bkl isometric force transd-
ucer (Grass Model ET. 03)%¢ Grass physiograph
o sgifEsled flizgatath ol BhAA #2.0g
F2EES]  resting tensiong #HEiHE g ol resting
time-2 W5fo.2 &%l

Bathyiol $R-& 7Zk#K 1% NaCl 6.87g,
KCI 0.4g, CaCl,-2H,0 0.606g MgSO,+7H,0
1.4g, KH;PO, 0.16g, NaHCO; 0.5g, glucose
2gol 9l =, bathgig utE# ol CaCly-2H,08
NaHCO, = JIfE = A7 5 el A #dg %
fgk wol Easteen of bath B2 HHAE
Biol we] Hhel A BEEAL —
3o 2 MagnusiEol kol resting timeZ- (20
~30% & Jicre) 2 BEEEol toneo]
—@atA Hele AFE HBE BRSES &
= bathirs 1wl EHBRE FIHsY &
¥ 1mls} s Hko R SRz el
T IBRe KES MR 608 Lk A
he B sl om EYNE 5 B sk
over flowhikel] we} 4~5[d wFEHEE EH
gk iy ohe Bwe BfRe B A
Ikl 1} toneo] JFURO T [BIED Fo
stglon) ojwle] FrERGH-S 204 Pt T

fsprggo 2o e FART B RbR
fafEEe] W04l Bl Al 8 - nehust
o] HAETAA B B BEste o2 [
Mistg ek Bathpy #ige] S mg/mlE R
stgler] EEfEel 18 #HirA=E Student’s
t testZ F|Ealelch.

BB et FRS 2% 200~2108
o 7 3% eutelE IO E Bt # 24BFH
WEAD T wPIE BNty BROWES
Shay Z-o o m MESIAC B, ARE
ether® HAA BRI B WiTHE %
g ZA HRe FTEERE fEe sy ERE
s4a T ARGfEISol ether2 FIEAA BARES)
BE stz BRE REEsd BRE
3,000 rpmell A 10430 SO T BRKE,
pH, MEE WEsE o pHE pH meterz #il
E3tg od, BEEE 0.1N NaOH=Z phenol red

¢
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FREo R Bt WESH . HWIREYR cime-
tidine & {# A &}9i o},

Bty a0l CHEt YRR 4850 —2 % 210~220 g
o 3 A4 evtelF 1oz stz FHND o
Mg WRAZ F ether® ZYA FEAIN =2
pentobarbital-Na (Hanlim Pharm. Co., Ltd.)g]
#eiR (40mg/kg ip) 2 FEEAZ ). 259 Wik
¥ BEEAZ ¥ BEEFEAReR Migste #iE
o] polyethylene cannula(Argyle 23Ga.) & &
ABES F BETE MAstd 305 &E
RS vz LES 305FE IHERE Rk
A

WHe TR 2 BiRIRAel
2,3,4 3 oA kA o Fib e RS WESH
om HRIol £ salined #HLSFH k. =g L
2 2 ursodesoxycholic acid(KP.) 100 mg/kg
i.d. (intraduodenal injection)Z {FEstgch. i
19 WiHE-S microcylinder i JwEstd e &
FHETLRT 30579 JRihiiis 100% 3 shar BAZR
BO) Vilol A vy Kol She] FERETE
(BFE) & Hstsdch
RO W) SIS i

PAATRCIR T ML el IR
kb Mol BARERS iR
%'am‘ EH—;;_‘. ‘/Em41,45’46,51~53)

71 PRSI EEERSY A F 200~210g
el 813 6utelE 1o R Sho] 24N5R DA
A % Shay 5o Jjikel #edted ether $ifi el
A BEsh s PTRE f%kste Bkl By
+3RB R festa BEE §843e] collodion
£ B R el g MBEEAKTAA 12KHE
MRS o ether FiftToA BE HHstz
2% formalin JFW-L BNl A FEKe 10
o el EEstE . B KEIAE Yk
o] wWiBE el /A B BER ¥ ERE
HlEstz 1vtei el BEHe] ME FHsH
index® 39t  HWEEMpE  atropine
sulfate2- {# A3 ).

Ulcer index®] FH-& (Eéi;?(fﬁi%)fﬂ BES
B 2 ubre] MRINE Stk

[1: 888ekel, -2 0 il =570 vk /NS
HBO.m. 1 omm w)wh), 3:57 oo /NEE

ulcer

woels 1,
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w1 o4 KiEg(D.m. 1.0mm o]3),
41274 ol Aol ki, 5 HAL]

}) Indomethacin#iE &5 © §81H 200~210 g
o 27 93 eeee 1oR sl 2RI M2
& A7 F WEEE 5 ks FzE 3 K
st ot s KOgES 305 Fol indome-
thacin 30 mg/kg B FHEHA EY?E%FEE] &
@ 3ol ether WETAAN BE Ml #i=t
7o ko w 29 formalin B E 104
EEstach B k@maE Wit BB
of oS Byl EE 2 EHKS WESZ 19
2l o] gl AE EHstel ulcer indexz
gt ¥REEY R cimetidined ST

o) Aspirin JE5; HEBY ©#8E 200~210 g9

S 35 240 BRAZT Brodie 591 77
Be WS SRR ke MO 1

o

ffZe] aspirin 300 mg/kg(0.5% CMC &=a)
& mogEslgch @A RAKTAA THEE
fEe 5 cther WiE(TolA BE st 2%
formalin ¥EH-S Frel AT Rl 104
i oo EEste e Hel KEEE kst
TR el A Figel EiTE WES2 19
o] e FEME FHske] uleer index®
stk HIRZEH = atropine sulfated: {FAH}
Atk

BR 2 Hip mE st e

7b) PiEEMES Rk

(1) Reamel AKss%  BEMel Candida alb-
icans, Cryptococcus neoformanse 30°Col A
o) HIEHE 37°Col A 48NRIE < o dhiH
(nutrient broth)el| 4 = BkE3%38le] #wE plated]
Befgel fEAsES e

(2) #5E plated) 3% 1 EYY K extract
9 alcohol extract®] ki extractB- ZKE7Kol ¥
A7 T oo9A AP R fREEEHL RS
2}z 80 mg, 40mg, 20mg, 10mg, 5mg, 2.5
mg, 1.25mg/ml 5] 5% de] 3 121°C, 15 LB
ol Al 16871 EEFEFIMEESe plated] & F
el A Z oS AT

3) HLEHS HE &% RBEkES B
plates] $2fE3F 3L 35°Col| A 24850 Bigelel |
Moz REEHKY KE BEE AT KE
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<+ Iete R B EH LI (minimal inhibit-
ory concentration, MIC) & 534 o}

(4) EtOH extract®] #iE) % : EtOH ext-
ract= ol %2 %7 W Fo] S EtOHo
BIRA A 80 mg, 40mg, 20 mg/mle] JEREZ w}
E% paper disk(d74 8mm, Toyo Co.)ol| =zt
40 pl¥ A Avte EtOHE daiudl & B
of @Rd o FEREM ] Sl z 35°Col A
2405 HEA D 3 e A B (inhib-
ition zone)®] WK WEste] HH NS HEst
St

DBRR REREEN CHEF &S YRR (cont-
rol) 7} FEERES] moused % 8ebeld 9EHEE /)
el BARIRRIETIS HIWIES  transport rate
44.153-2, 95%0) H.iEsle] water extract 300 mg/
kg p.o. #Biel A& 51.33+42.33%, 500 mg/kg
p-o. $Hloll A= 52,963, 13% % 7.18~8.81%
7t oA UdA ks 9len], EtOH extract?]
water soluble extract 300 mg/kg p.o. #¥Hilo} 4]
= 46.124-2.32%, 500mg/kg p.o. #yELe] A =
46. 6713, 33% 2 FRIEE o o] YAt

ol $IREEY) atropine sulfate 50 mg/kg
s.c. ¥¢filoll A& 34,3542, 85% & control} i
kel 9.8% M= et (Table 1),

Table I, Effect of Ganoderma lucidum extract on
charcoal transport in small intestine of

mice
Treatment (mgH{oéep.o.) :Il\{;)i'm?li;s ;I:‘ligr(l%pﬁ)rt
Control(Saline) — 8 44, 14+2.95
Water Ex. 300 8 51.33+2. 33*
Water Ex. 500 8 52.96+3. 13*
EtOH—water- 300 3 46. 122,32
soluble Ex.
EtOH—water~ 500 8 46. 67-:3.33
soluble Ex.
Atropine 50(s.c.) 8 34.35+2, 85%

Transport rate(%)=lengh of charcoal passage/
lengh of small intestine x 100
Statistical significance; *p<{0. 05

Kor. J. Pharmacogn.

BEES e de _

D FKRBEN g dF KR MBIl
v KW fell Al water extracte WHEERIT B
iEH)e] {AE vebh sl

Fig. 12 /NEWR XKEWH fERdl g
water extracte] o g8 #zEal {LFEHyQl Bpi0)
o Table [ /NBEWH KBWH water
extract®] o g 12f¢} 1461E HETEBE Ao
ot w4 G ol Al water extract 0.3, 1.0
2 3.0mg/ml $eHael A HERES) (motility) S
Z+7 121, 1411, 89, 148.6413.53, 213.0+19. 66
%7y HEAsE e, ol tension& 1,040.1,
2.0420.18% 3.340.31 89 KfEHE e
ok KIGU R ol A = o] &} v <=38}1A] water extract
0.05, 0.15 % 0.50 mg/ml $Ee} A 27+ 181. 1
+15.15, 499.8+40.398 805.5179.88% 2
K= 913z o] 2] tension-& 0. 64-0.05, 2.4-+0.19
4 5.540.69g9 MFENE e en olE #

Fig. 1. Action of WE, on the isolated rabbit
intestinal strip
At arrow mark(l) WE. was administ-
ered into Magnus bath. Left: action
to ileum, Right: action to colon (phy-
siography)

Fig. 2. Action of WE. on the isolated rabbit
intestinal strips
At arrow mark(]) WE. was adminis-
tered into Magnus bath. Left: action
to ileum, Right: action to colon (ky-
mography)
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Table II. Effect of Ganoderma lucidum exiract
on the actions of isolated rabbit int-
estinal strips

Tension

Responses Motility
Percent response Contractile force
WE.(mg/ml) ™~ (%) @ -

1.00. 10*

Ileum 0.3 121.14-11. 89*
1.0 148. 61+13. 63* 2.0£0.18*
3.0 213.0£19. 66* 3.3:£0.31*
Colon 0.05 181. 1415, 15* 0. 610. 05
0.15 499. 8140. 39* 2,440, 19*
0.50 805. 578, 88* 5.5+0.59

Means+S.E, from 12 and 14 strips, resp.

WE.: Water extract of Ganoderma lucidum, P.—
values were obtained by comparing against the
corresponding control values.

Control values were 100% in motility and 0g in
tension. Significant differences from control
values were marked with asterisks()

Table III. Effect of atropine on the response of
the isolated rabbit intestinal strips to
Ganoderma lucidum extract

E . Responses Motility Tension
e Percent response Contractile force
WE. (mg/ml) . (%) (g)
Jleum  (atropine 0.1 pg/ml)
0.3 99, 0+ 0. 89* 0. 100, 01*
1.0 110. 0413, 65* 0. 4220, 05*
3.0 138. 5114, 00* 1.1240. 12*

Colon (atropine 0. 03 pg/ml)

0.05 108. 5110, 98* 0.10=%0. 10*
0.156 219. 3+23. 56* 1. 05%0. 08
0.5 401. 539, 89* 2,740, 25%

Means£S.E. from 12 and 14 strips of ileum and
colon resp.

WE.: Water extract, P.-—values obtained by com-
paring against response by corresponding dose
of W.E. in absence of atropine, Table II values.

< 2L HEH BEEE Ye gtk
2) RREE(EMel g atropine?] g :
Water extracte] /M 2 KIBYIH A& fER
& muscarinic blocking agentq] atropinee] 2]3}
oF FEMEIE MHBES #HET 5+ dad
Table [-& water extract?] KRGS L9

fERl 93te] atropines] o 3-8 HEH ER
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12k 14015 27 BEtEES Aol MNEY
Koo gEpEE)e]l 7% water extract 0.3,
1.0, 3.0mg/ml #B|A atropine FFZETA
Lt 7zt 99.0-+0.89, 110.07+13.55 2 138.5+
14. 0092 #AS 2 o} atropine RZET ol A
RS HRALE (Table 1)9] 121, 0411.89,
148.6--138.53 2 213.0419.66%°) Feirstel &
AsA HFEHE RS HRT & AR o
tension®] 7 ¢ water extract 0.3, 1.0, 3.0
mg/ml #BEo]| A atropine RAETA 242 0.10
+0.01, 0.4240.05 9 1.12+0.12g9 BN
& vebyl o} atropine FAETFol A EHEd &R
(Table )¢} 1.040.10, 2.0%0.18 R 3.3+
0.31goll Ht#atd @AsHA MHEE S BERSS
o} =g KBYIA ol A water extract {Efjl o
g atropine®] o F= /M lA vhERG KRS
st e, KB BEEE A5
water extract 0.05,0.15 % 0.5mg/ml #Eld]
A} atropine fEZETolAE 742 108.5110. 98,
219.3+23.56 2 401.57-39.89%9] H#AE B4
o1} atropine ANZEFoll A S 181, 1415. 15,
499.8+4-40. 39 @ 805.51-79.88%0°| H#gste] &
AsA M H9eE R F Ak oW
tension®] 7-¢ water extract 0.05, 0.15 %
0.50 mg/ml $yEio] Al atropine FFfETolA 247
0.10-£0. 10, 1.05740.09 2 2.7440.25 g9 i
71% vEgl o, atropine AETOA KR
0.60.05, 2.4:0.19 ¥ 5.540.59 goll &3t
o dAsA M= et

Byl st S

Hi¥E water extract 300, 500 mg/kg i.d. #H9}
YIRS cimetidine 200 mg/kg i.d. #fac] A 31
o Busoiel old 92 water extract?]
TG A B A pHiEE #ARAdz BER
B 9 BEBEs BinE i

F# R (control) 9] pH 1.75+0. 150 g}
o] water extract 300, 500 mg/kg i.d. #yHe]A
b7 1.524-0.12 2 1.38+40.34% HEES W
fate] 13.14-425.53%9 #WAE v os] ¥
RSl Byt (volume) 6.20-1.220] o] 3}
water extract 300, 500 mg/kg i.d. #BEo} A 7
Z} 6.6042.10, 6.90+1.300 2 HWEHI H#
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Table IV. Effect of Ganoderma lucidum extract on gastric secretion in pyloru°~ligatod rats

Dose No. of

Treatment (mg/ke, 1.4.) rots pH Volume(ml/dhr) Acid output(mEg/4hr)

Control~(Saline) - 6 1.7540.15 6. 2051, 22 0.9240.13

Water Ex. 300 6 1.52-£0.12 6.60+2. 10 0.954-0. 15

Water Ex, 500 6 1. 3840, 34% 6. 9041, 30% 0.98+0.25

Cimetidine 200 6 2. 3510, 35 2. 75"‘0 g6* 0. 35+0. 12
wgample were given i.d. immediately after pylorus lxgatlon in the volume of (.5ml/rat.

The rats were killed 4hr after pylorus ligation,

Statistical significance; #*p<(0. 05

Table V. Effcct of Ganoderma lucidum extract on bile flow in rats
Do;e : Percentage of blle ﬂow(hr)“

Treatment (mg/ke) Route — ! N ] A 5

Normal-control — id, 102.38%3.5 100.00+4.2 97.6213.7 95.24-+3.0 100.00+2.0

Water Ex. 300 id, 101.85%+3.2 118.52+4.5 112.96+4.3 107.40:£3.7 101.85:+2.2

Water Ex. 500 id, 111.90+3.7 109.6244.5 116.67+4.6 121.4345 2% 130,955, 4%

Water Ex. 100 v, 150,005, 2%% 148, 0014, 8** 146. 00£5. 3** 144, 005, 0** 124, 00£3. 7%

Water Ex, 150 iv. 1250024, 6% 118.18+4.2 134,09+5.1% 113.64£5.2 125 00+4. 3%

EtOH Ex.—»W.5. Ex. 300 id, 135.00%5.4% 125 004, 7% 120,00%4.2% 117.50+3.8 110.00%3.5

EtOH Ex.—»W.S5. Ex. 500 id. 142, 2245, 7% 122, 2246, 1% 115.56%3.5 113.33+3.6 104.44::4.7

UDCA 100 id. 134.00£3.5% 110,00+5.4  134.00%6.2% 136.00£6. 0% 132.00£4. 2%

Values are Means+S,E. number of rats; 6
a) Percentage of the values to 30—0 minute.

Normal control; 0.9% Saline 1 ml/head 1.d., 0.5ml/head i.v.

EtOH Ex.—»W.S. Ex.;
UDCA; Ursodesoxycholic acid,
Statistical significance; *p<0. 05, **p<{0.02

ote] 6.45%, 11.29%¢°] {ms vetlleh =g
HIRTEO) FUEREE (acid output) 0.924-0. 13l =]
T}oj water extract P¥HRE 92 EiE A 2
2] 3 cimetidine 200 mg/kg 1.d. #His pH 2.35
+0.358 34,29%¢ finst HWES 2.75%
0.26, MEEE 0.3540.128 47 55.65%,
61.96%4 A WP EHEDE bl
Mt A0 cHet g&t

i water extract, EtOH extract®] water
soluble extract 2 ursodesoxycholic acid (UDCA)
o] #He] oA iRk &N 3 %l M
BEALEN(3040) 8] MRS IR - 1~6iF
RIS JETot Hi el o ot B E S 2382 Table
Vel ok

1) Water extracte] FNS{FA @ ARAEAE

Water soluble Ex. of EtOH Ex.

¥¥EE normal controlfife] IREBEIZRS
I i~ oEfEel A 97.62~102. 38% 0] 3. 4~5HFR
ol & 95.24~100.0%¢l %tk ofe]  vlehe

water extract 300 mg/kg i.d. BFHIS 1~ 30l
A & 101.85~118.52%, 4~5Efdel A& 101.85
~107.40% 2 %7 Binsgle= 500 mg/kg id.
FELT 1~3W5Re] A £ 109.52~116.67% % <k
7F Winstg z, 4~5W5Rel A& 121.43~130.95
% 2. normal controlffie} #Esle] HEMUA
WHEo] Winsl g}l =3 water extract 100
mg/kg iv. #HEE 1~5ERAA 22 150.0,

1480.0, 146.0, 144.0 2 124.0%2 @AM
WHiEel #insl g enj, water extract 150 mg/
kg iv. #E3 1,3, 6Bl A= 125.0, 134.09,

125.0%2 BHEH: dE KiE) Ein=ldt.
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2) Alcohol extract®] water soluble extracto] 100 mg/kg i.d. #fHel Al ekt 132.0~136.0%
FINS/EF © Water soluble extract 300mg/kg o #mzs=l W& %7 BEs Aot
id BEF 1~3wsfEel A e 27 135.0, 125.0, BRSO e Fgk
120.0% 2 HFEMIA HiEel Ein= o 1) P REEel Al of 9 ¢ Water extract
A~5RsRSol e A A HAS Ak =3 500mg/ o) HF WPUEHEEEK Nd 2RE Table
kg id. #H A BEEERE I~ A 2 W} ztvh Shay ulceration-controlffe] ulcer
2} 142,92, 122.229 % HEMEDA WHEC) #  index 3. 38-40.40¢] ©ldle] water éxtract 300,
W Rt 3~erRl A= A X W s Qe 500 mg/kg i.d. #Eel A ulcer indexiy A7

3) Ursodesoxycholic acid®] Fi&¢Em : UDCA  1.76-40.45, 1.77--0.158 Iz 47.93%,
100 mg/kg i.d. FEAS 1~3 BERC] A= 110.0~  47.63% 2 ¥4 atropine sulfate 10 mg/kg
134.0%0] 2 4~5Eeffell A= 132.0~136.0% 3  1.d. #ENEIZ 36.69%)5c o FELEIE
normal controlffi9} Hitste] FEMIA MHE  #MEHES Yebuioh

ol EmIAE & + g 2) Indomethacin {HEFol W8} 3 : Water

ke FUME(ERS] RS &6 o water  extract?] 31F indomethacin B A& &)
extract 500 mg/kg i.d., 100 mg/kg i.v. 2 150 B Table I+ 7). Indomethacin 30 mg/kg
mg/kg i.v. $rELE normal controlffie} My dhw) Lp. #yEn controlfe] uleer index 15.3+1.00]
ZF7Zk 109, 52~130. 95%, 124.0~150.0%, 113.64 i 3}e] water extract 300, 500 mg/kg p.o. #I
~134.09%9) Fie mHEERINE Jdgwe oA uleer indexy 47 8.5+2.2, 7.7L£L7E
o] EtOH extract?] water soluble extract 300  #PgZs 44.44%, 49.67%% BEMIT MHL
mg/kg i.d. 500 mg/kg i.d. #HE ~385H = vpebgl on YR cimetidine 200 mg/kg
Rl A 77 120.0~135.0%, 115.56~  p.o. #file] A &R A (HIER 72.55%) Bl
142.22%9] WM& |ioz g 55 UDCA  ZRE Vet

Table VI Effect of Ganoderma lucidum extract on gastrlc ulceration in pyloru° l1gated rats

Treatment Dose(mg/ kg) Route No. of rats Ulcer mde\(mcan+‘3 E ) Inhlbltlon( )
Control — id. 6 3.3840.40 —
Water Ex. 300 i.d. 6 1,760, 45* 47.93
Water Ex. 500 id. 6 1.77%0. 15% 47.63
Atropine 10 i.d. 6 2. 1440, 65* 26. 69

Samples were given i.d. immediately after pylorus ligation
The rats were killed 12hr after pylorus ligation.
Statistical significance; *p<{0. 05

Table VII. Effect of Ganoderma lucidum extract on indomcthacin induced gastric ulceration in rats®

Treatment Dose(mg/kg) Route No. of rats Ulcer index(mean+S.E.) Inhibition(%)
Control-(indomethacin) 30 ip. 6 15.3+1.0 —
Water Ex. 300 p.o. [§] 8,542, 2% 44,44
Water Ex. 500 p.o. 6 7.7ELT* 49, 67
Cimetidine 200 p.o. [§ 4. 21, 2%* 72.55

a) Samples were given orally 30min before indomethacin treatment(30 mg/kg i.p.).
Rats were sacrificed 7hr after indomethacin administration.
Statistical significance, *p<0,05, **p<0.02
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Table VIIL. Effect of Ganoderma lucidum extract on aspirin induced gastric ulceration in rats

Treatment Dose(mg/kg)  Route  No. of rats  Ulcer index(mean+S.E.)  Inhibition(%)
Control-(aspirin) 300 p.o. 6 35.3+4.8 —
Water Ex. 300 p.o. 6 25.3%3. 6% 28.33
Water Ex. 500 p.o. 6 20. 412, 5% 42,21
Atropine 20 p.o. 6 12.342.5%% 65. 16

Samples were given orally lhr before aspirin treatment.
Rats were sacrificed 7hr after aspirin administration.
Statistical significance; *p<{0.05, **p<C0.01

Table IX. Antibacterial activity of Ganoderma lucidum cxtract against intestinal and other

microorganisms
Sample Concentrations B Microorganisms(MIC Test) o
(mg/mD  cA cN PA EC ST KP SA ML MP BS
Water Ex. 1 80 + — — — — - — — — —
2 40 - = - = = == ==
3 20 - - - = = == ==
4 10 S
5 5 T T e S S
6 2.5 + o+ o+ o+ o+ o+ o+ o+ o+ o+
7 1.25 o+ o+ o+ o+ o+ o+ o+ o+
EtOH Ex— 1 80 - - - - == === -
W.S. Ex. 9 40 T . . . _ . _ . _ _
3 20 - - - - - = = =
4 10 + - - - - - = -
5 5 e T e
6 2.5 s S S
7 1.25 + o+ o+ o+ o+ F
Gram positive bacteria; SA, ML, MP, BC.
Gram negative bacteria; PA, ST, EC, KP., Fungi; CA, CN.
-+ positive growth activity, —; negative growth activity
Table X. Antibacterial activity of Ganoderma lucidum extract against intestinal and other
microorganisms
I ) T Microoganisms(MIC Testy
Sample Concentrations (Diameter of inhibition zone(mm), paper disk test)
(mg/m "cA cN PA EC ST KP SA ML MP BS
EtOH Ex. 1 30 — 9.0 — - — — — 9.0 —  10.0
2 40 — 8.5 - — — — — - - 9.0
3 20 - 8.5 — ~ - — — - — 9.0

Paper disk; D.m. 8mm, Toyo Co.
CN; Cryptococcus neoformans, ML; Micrococcus luteus, BS; Bacilus subtilis

3) Aspirin jEo] o3l o & : Water extract water extract 300, 500 mg/kg p.o. #¥Hio|] A
o 213 aspirin b B AE BHEE  uleer indexE 22 25.343.6, 20.4+2.58
Table WiI#} Zc}. Aspirin 300 mg/kg po. #8014z 28.33%, 42.21%9] HEHE Q= WD
3t control#e] ulcer index 35.3-44.8¢} o34 22 vey oo %34y atropine sulfate 20
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mg/kg p.o. FBiel AL A A EIHZ 65. 16
%) MRS rebuloh
A O EfMMmEN st g

1) #5E plate:e] PFIEHRE | Y water ext-
ractE MKl E AX A o2 10mg/ml
MIC3#S B9 o EEEQ Candida albicanso
= B Ho) Q9o Cryptococcus neoformans
ol £ 5 mg/mle] BENA HEZIRE HHERA R
t}, =3 EtOH extract®] water soluble extract
= sl ele] 5~10mg/ml #ES MIC

o0 2 water extract® o} ti4 EFHIFG o B
Hilgol o) 3led = water extract} W] =3l PiEh
FE el gl

2) Paper disk@:e] gL | EtOH extractt
Cryptococcus neoformans, Bacillus subtiliso)] Tt
sted 20 mg/mle} JRPEo] A = EFMH R et
Y owl, Micrococcus luteusol) o) 3}o] = 80 mg/ml
o EEA A AFMEIRS 5 F AN

£ =

%%l

T MERTARR A EfgE
o ¥, W HHE, TR 5 4%
o2 guAd glon, =g FE 2 BHEY HR
Bl A 2R TEREY BFEo2 FHASAY
vy WEAARRY S ARFEBEY $kd Eahh
dE BX¥E KROERI &R VHRTR W
el BRCE ol IS BEARRNR R T
Bkf Sl AH&sr AR S TE EEm
flie] 2z SRl ol & BHAREENA £ o HiL
%ol 3 #ahs ok Aolet Bl
A EBRol A mouse /MG RARZEREA N %h
B WEfPs HEed water extract 300, 500
mg/kg p.o. ¥yfel A 7.18%, 8.81%9 HEM:
AE BB HAIT FAS S NERER BES
WA = BRI ddz BEARDG KRB
BBl kol NBRESC O3 HRE BE
B /NERS BEREB Hi#ste] water extract
0.3, 1.0, 3.0mg/ml #HlA 22 1211,
148.6, 213.0%9 HAZE #HEd Hfste] /4
B Rl HEhER] k= 9low tensiono] 3lef
AX 1.0, 2.0, 3.3g8 B LA Ik

Aol 43}

i4b

ol HxE At KBHA FolME water
extract 0.05, 0.15, 0.50 mg/ml $EAc}A 774
181.1, 499.8, 805.5% @Az #EEd HAISH
o} @EESR) BASer, tension: 0.6
2.4, 5.5g% #HBE st Bffiiol BE
oA WaHA T Wb ol & WHEE)R atro-
pines] o34 HEHIA HHE SEt

B, MRS EEER) Al water extract
0.3, 1.0, 3.0mg/ml $HlE atropine FFETN
AE atropine FAEE T A KB MR st
o] 27} 22,0, 38.6, 74.5%9 MHBHRE e
Wonl, tensiond] olAE 27 0.9, 1.58,
2.18g9 AT WHEHe WHE YEdt =
3 KIEEIEe] BEEEl A water extract 0, 05,
0.15, 0.50 mg/ml #EE atropine FFZETlA
atropine FEETANA HEHE GRS st
b 72.6, 280.5, 404.0%9 HAZ MEZIE
vhebsl ev, A= A7 0.5
5, 2.76g9) AAT KmHe S LA

_|\£

tensiono]

3 ; o B ffr

K3

H Byl A HRE HEFH K
water extract 300, 500 mg/kg i.d. HE
pHE 13,14, 25.53%9 #WAE dEile
zz‘;zEP— 6.45, 11.29%9 AL B
2 Jehy o), @EEEE oFzte] Eind & v
glgiet, Bz jEtawed N BHRe
normal control®te] FEEENES] 1~34 7}, 4~
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Iﬂl 2 2 '*E‘f.
g et

-'r—‘
_94“\‘



150
500mg/kg id. #EE I~2WRAE 47
39.84, 19.84%° HEHIT WE vehlle
Y A~ A= e Aol glo) AR A 3l
oo wEA BT WIERC)  HRE water
extracty= I~6IFRHIEQF FHEMOE b s
oot EtOH extract®] Kyt extract: 1~3
Feflel BreRel A ak 3@ olch ke MEH
SRS #2238 9 water extract 500 mg/kg
i.d, 100mg 2 150 mg/kg i.v. = LELERS
ursodesoxycholic acid 100 mg/kg i.d. #Hiol 4]
3 32.0~36.0%9 Wit AR ZHEIE
Red Zolrh v

21519 H Shayi@sicl whg HE2 A water
extract 300, 500mg/kg i.d. &8s Shay &
controlf¥2] ulcer indexell [L#g3dled HgIZES)
47,93, 47.63% 24 [LiEEYy atropine sulfate
10 mg/kg i.d. grHLe] HHIZR 36.69% Bt E
Ede WHBHEE Yl =3 indometh-
acin F il N3 ZHPEE water extract 300,
500 mg/kg p.o. #Hl+ indomethacin-controlff
9] ulcer indexo H#gate] INHIZS 44.44, 49.67
% A I MRS vede
aspirin JBigEe) 913k WHE S water extract 300,
500 mg/kg p.o. fERe]A
ulcer indexol| pr#sled 28,33, 42.21%2 %9
4 e BT e e g
water extract:= Shay 3 &4t Figgel ol s)
A5 FEE St HBEHEY BEs o

Fopafiied 2 Mt gl ol & Pips)e water
extract @ EtOH extract®] sKiA#: extracto] 9
o] A 5~10mg/ml ol 4 MIC & ngo
], EtOH extract®] /K¥afk: extractz} thd HIE
B EFHsg et 2y EtOH extractE /K
off ¥so)m 2 paper disk teste) P& EHE
R0} il BEel A4S Fnsioch

wleba] E o) extract= Pseudomonas aerugi-
MEd e
E%I*J%ﬁlﬁtﬂl PEIS 2 9ens, Mtk &

e lEse) Wb A SofEM: R Rk
BBl Hahstete Bki=oh

WL PGSR E SRR R
zhEd Az v, Hara, Kiho, Ukai, Ikeka-

aspirin—control?,”f?%

nosa, Salmonella typhimurium%

Kor. J. Pharmacogn.

wa, 58 sarcoma 180/mou<5e ip., p.o. HELE:
ol A HEME FOEmIG B HALEme 9l
& #éstgnh =3 Toth, Cheng,™ 52 &
o) -3 triterpenoid RArol A shed FuiE 2
WRHEE HEGA

?%‘ﬂs%%v loag #hEAA BRI BE
e O me ST wE RmERS ERK
Rz AEANE FRY 2t #He w8 s
ok BES AFM fEHS X2 /P Bt
i mlel slern Wikl S HeES MK
FESEED, MATEIRES MEAAET ol HEER WT
ot =3 B E B IBriEel
el ol & M- balanced Ztm AR glo
o 2 EMEC] #aEel flol AfFdde A
olrh, v IBAAIEY el devid B
Py gas®] A4, BHEW, BOBGEE,
T g, Lk BHRE BEEY A %
fed t Aﬂk{?i”é, T U, ra?& gL }if*‘fL 2
BIRENE 2 BRI BFT FEol et
‘Sﬂ»ﬂb}

LB

-Et;
B

Tl A9 SR dig
ol ~9 mousei§bE WSRHE, KRY GHEES,
3159 Bwsril, Shay 3 #E4pt: B, W
Z{/Fﬁioﬂ & A3} in vitre® BRAES

ol gt P RE 2% HaEsEe e

HAPRE B

N
NI 5/ i 42,

__TVL

1. 7J<{ ol 2~ = moused]
oA g HEHRA A

2. Kl 2w RRY NG R KBRS B
IEThS TR WA KiGEFERS e
ol BEHEE TEA R oA, o] -2 atropine
Fefitel] o e A k=] 9l ok

3 A as slzle BESW ¥ BEBD
g o7k WimA

4, KA ~x= 3 3] ¢ Shayiis, indomethacin
2 aspirin §Fifigiel] =5t FAAE HHL
F£E vetch

5. Kk 2e 3179 IRHHLES ASA
2 Fo49A @Az e, dFH g9 K

INBIRAR TRERETI&

5



Vol. 24, No. 2, 1998

it Oi]/L_,_ AL A AA HmA F
T BE R b A

e PENE e e

LJJ:4 BRE T o BEA2E Mk
BEel JUlE  WWRSWED, WS usEm,

Shay 2 Zemph B VS SIHIPER BAssEel

g HUEfER el dleng @ A Wi
el "ﬂ Sl = fH, BT, Mo,
AEHE A S SEE T EHY 0l
RER I HEfE e uhol vk

ZALS] BE—A HRE #ITE & s
}\
-

o) BUEHS BIR S lEshel A — R

()= EhaEfTol Buhetel 4 Bk Sk
B, MR 24 B ME madA 3
BE =Yz, =% g8 FHE gl FA gk
A4+ o1FdY, AEA F3 oA, A &
ANAE ZHAHE =8 uleld),

{19939 39 299 A4 149 69 )

3 K

Lo AR IS RO S S S R A, s
AT, dtst, p.o 168 (1676).
2. ERZOLEH BT AWmO, 4 28, 13, 15,

SR (REB 54).

3. TR g% 190,

4. Eafgil, gy,
(1979).

5. B REESEEE, U AR IR, p.93(1978).

6. EIRHRE JLEEHTTERT b R BB
AR “BEY, BHEmER, e (1976).

7. K “laIE;'l_, DR o b8 . BB SEeliil
€2 ¥ —, p. 256 (199?)

B ERER (1980).
WO B 19, 265

8. MMRE, MUEEZW  EEGWHE®S 2.1 3,
1(1984).

9. KEFH. (LR L4 23, 797 (1985).

10. Kikuchi, T.: Chem. Pharm. Bull. 33, 2624,

2628 (1985); M, 3695, 4018, 4030 (1986). Mo-
rigiwa, A., Kitabatake, K., Fujimoto, Y. and
Tkekawa, N.:
1L TR | e DR, W
47, I,J pp. 45-88 (1930).
12. Igl% 7% # & BRM, #7%, pp. 145-154 (1982).

AT T A7

Chem. Pharm.Bull. 34, 3025 (1986).

14.

15.

16.

. APGHETE, HMEFER, HDE,

. Kim, B.K., Chung, H.S., Chung, K

. Kiho,

. Ukai,

151
ABFEL D L 63, 861 (1989).
Miazaki, T. and Nishijima, M.: Chem. Pharm.

Bull. 29, 3611 (1981).
i, EREYEE, BEFRE, AHE,
o, (HEBW, HBA, ARGESE,
BEE BN 13, 4239; 4245 (1979).
LA, PR, MAST, THEES,
W, A, B EEE

aE, B4
L& =T

B
105, 942 (1985).
RFE, B
s, BERE, WMroiB R ERK 14,
927 (1980); AfEME, HEFEK, B LEME, @ig
i, ATabBg c BEEIMERE 103, 871 (1983).

Ak, TS G gEEgRE 18, 254 (1987).
JURSETE, ATMES | LN L WIK 17, 17 (1983).
Hikino, H., Konno, C., Mirin, Y. and Hayashi,
T.: Planta Med. 4, 339 (1985).

S. and Yang,
M.S.: Kor. J. Mycol. 8, 107 (1980).

Miyazaki, T. and Nishijima, M.: Carbohydr.
Res. 109, 290 (1982).

RKEFaE,  SRERGE AR MR 36,
38, 29 (1988).

77 (1986);

. Ikekawa, T., Nakanishi, M., Uehara, N., Chih-

ara, G. and Fukuoka, F.: Jpn. J. Cancer Res.
(Gann) 59, 155; 159 (1968).

KEF L, MEEEE, PIEEE, IR —F%, ikl
WRAET  BME 58, 871 (1984).
REPEL,  EAREE, Bukw, BCE
1143 (1985).

TGRS | @5F 26, 117 (1977).
K., Ito, H. and Habasami,
J. Pharmacol. 33, 403 (1983).
ERE R, EREGN, (s,
o v A 103, 20 (1977).

Hara, C., Kiho, T., Tanaka, Y. and Ukai, S.:
Carbohydr. Res. 110, 77 (1982).

T., Sakai, M., Ukai, S., Hara, C. and
Tanaka, Y.: Carbohydr. Res. 142, 344 (1985).
S., Kiho, T., Hara, C., Kuruta, 1. and
Tanaka, Y.: J. Pharm. Dyn. 6, 983 (1983).

7% LBt 59,

Shimura,

H.: Jpn.

RRTY) : B

3. Nishitoba, T.: Agric. Biol. Chen. 51, 619; 1149

(1987).
JARSHTE, AR, WERE, B SinE

2 103, 871 (1983).
DECEE L WEEE 17, 1593 (1983).




152

36.

3.

38.
39.

40.

41.

42.
43.

44,

45,

LEHE, WET, £t FKkE#E &FE  BEE
{b&&sE 14, 101 (1981).

Chihara, G.: J. Immunomol. Immunopharmacol.
IV, 85 (1983). :

RN R RGE A 1, 22 IR E (1985).

AEERE, ekl RO#EE, ERiE— &
WESEM A, PEILG, BE, pp. 97-103 (1987).
Kubo, M., Nogami, M., Nishimura, M., Mori-
T. and Arichi, S.: Z823%3E 103, 442
(1983). ' :
Pk, BIRE | BT, WREE LR,
H5, pp. 179-185 (1990).

BAE  HEES 12, 12 (1970).

ura,

EER, @R N HBREME, bR, A&,
p. 72(1981).
RN, N B EE, ML, W,

p. 106 (1969).
Saito, H., Imanishi, K.I. and Okabe, S.: #2&%
55 109, 335 (1989).

47.

48.
49.

50.

51.

52.

53.

54,

Kor. J. Pharmacogn.

. Uchiyama, T., Karﬂikawa, H. and Ogita, Z.1.:

=k 109, 672 (1989).

Yamazaki, M., Arai, A., Suzuk, S. and Take-
uchi, T.: g88543E 104, 293 (1984).

S o $EEEE 107, 992 (1987).

Yamauchi, K.: Planta Med. 25, 219, 285 (1974);
Ibid. 30, 39 (1976).

Miyagoshi, M., Amagaya, S. and Cgihara, Y.:
J. Pharmacobio. Dyn. iyl,' 186(1988).

Shay, H., Komarov,lS.A., Fels, S.S., Meranze,
D., Grunstein, M. and Siplet, H.: Gastroentero-
logy 5, 43 (1943).

Brodie, D.A. and Chase, B.].: Gastroenterology
53, 604 (1967).

Okabe, S., Kunimi, H. and Ohtsuki, H.: Folia
Pharmacol. Japan 77, 397 (1981).

Thth, J.O., Luu, B. and Ourisson, G.: Tetrahe-
dron Lett. 24, 1081 (1983); J. Chem. Res.(S)
299 (1983); J. Chem. Res.(M) 2722 (1983).



