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Studies on Safety of Ganoderma lucidum
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Abstract: To examine safety of Ganoderma lucidum, it was extracted with hot water (Fraction

A). After the extract was dialyzed and freeze-dried, a polysaccharide fraction (Fraction B) was

obtained and examined for acute and subacute toxicity.

In the acute toxicity tests of Fr. A and

Fr. B on mice, both agents did not show any serious and lethal effects. The results showed that
50% lethal doses were higher than 5,000 mg/kg. The experiments of oral administration of Fr. A
(5,000 mg/kg) to mice for 30 days showed that there were no changes in body weight, hemato-

logical features and organ weight.

Keywords: Ganoderma lucidum, Polyporaceae, Basidiomycete, Toxicity, Urinalysis, Hematological

examination, Organ weight change.
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dA Y EZE obAot] ElH g dal, $39 24,
¢ o=l 7k A (1,500 m) 53 EHutFe] 244
de] £23e, @FqAe A% 2 ArzdA wAd
ul 9t} (Cho et al., 1979; Kim et al., 1980). <A T
AHe] A A BEAL 2wl 574 FolH potato dextrose
agar WA o A & 4 s, 44 7b5 2EE 10~40°C
o)Agt, 44 L£EF 24~36°Cole] HA A £x=
30°Cel et AAA & &5 F2 YFojA & A
o AR QAo R A Fol Bo] EAEH, 2L
Al E A4 444 4A $daE 42 Yo
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4, &%, $5° A% d=iso (i, 1981).

dA 9 Fad AfAE Fgel v 8 mAd ofs
A2 A He] gA ol F FaE o A%y A
d4 AstE A2 @ Adolmz Fax oA 4
Atz B F gk GA A Aty A8 A48
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o] o=, EAFd wet wzd A, EAE% 10
" o] Ae] AR A} A FLo] Fulged, =z o}
+& 5ubel Al 10k Atelo] E&o] gt At Lo
ZRT. ol E nEA 49 FAL 3 oo
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(Kubota et al., 1982).
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T (RKHe, 1983).
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o] 98  microsomes] A3 Ad P oA
Feut v F3d Ao e =3 ADP9 ascorbic
acide] 218 JT mitochondria®] 43t A=A AL
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1983l o] Toth 5& A TAA Al lanostaneAd] &
o g EA 6NEF FHdtd F2F wyd. z2E
1} 9§ A 9] lanostane A & Kubota%-o] o] 7] ganoderic
acidz H s} 7] o Fo Toth® A A ] oFel
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Hustgdh o F AL A4 BAzdE 549
AAT 7AG AxdE BoldA S4& Vel =z o
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A, B 2 C& 39 o, CaAlde ganoderic acid C
g} olw] &R ganoderic acid Be] ¢l vt (Nishibota et
al., 1984).
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acid D& Falsto] ®matgdrt. o] Eo] HLoE
Fz% ¥§ AL ganoderic acid C.Q} Dg o, oA
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7} 2% allergy A 8o 0] &9 4 A&¢& J”Jrﬁ]"ﬂ -
253 Aol HAw YA EAC HE AL 19844
o] Nishtobart CaoHuOr(Mw=514)% ganoder1c acid
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Cz 99 url Q= £73tz 19859¢] Kohda
7t CaoHeOr(Mw=518)-& ganoderic acid C2 =rt}hA
Bt E&g okl A Aol £A7 27 (Kohda e

al., 1985).
198511 o] B ATAAAE $e ek A Autg
AL HAEY 717190 ICPAES(inductively coupled

plasma atomic emission spectrophotometry)® & o]-&
Sl F7] A5 243t wxsd. §F 99 %
8o 38 g2 L48%Jen, o & F Caol
A4 ki 2 o] Mg, Na, Mn, Fe, Zn, Cu, Ge
o AR FHH gk, d22 34 EF B43%
o & ul, HEL 1.40%°15052 Mge] 714 wel Fi
el gglen, =z && Ca, Na,Zn, Mn, Fe, Cu, Ge
o A4 474 F5F qd AL Gey @'%*
o] Ad A=, 0.09~1.15ppme] FFHYtE A

o ¥ HAE] GRY dast 2 Ged £ ﬂol
gtz F&8E 497 AHE o ¥A nForE 2
B3 FEE AT F e HHAcz F9%A
c}(Shin et al., 1985).

2 o ParkTE #F4 GA e B3t Novozym
2345 o] &3td 4YAA FA43} A AF AP &
Agste] 9824 94 & F# 8.6x10° cells/ml
Fod, AYELL 0.26%%¢< 323l g ot (Park e al.,
1985). Z& dol AL FFA GAY FAA A
Folel Al AEE AAEA 285t amylased: F A
o 2 549 JEA A& 24 53 4%

AR Ae 2d 3¢ 248 A% 4 A9 2L
AEFE pddgert, 4AEe 2 4 Su4 -

%2, maltosed] 93] FAL£ZAHo AdHUor, 2
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A (Do et al., 1985).

Nishitoba 52 4] AAA A Cyr L
A5 =v JE& 2adge. 2y oE
ur8) A lucidenic acid A, B,C ¥ ganoderic acid B &
Col T2% & 9 v HF4F A37 5 Ao (Nishitoba
et al., 1985a). o] E& ZL ¥ 6kgd 3A AAAE
Z23te zu] &0 24 lucidenic acid D9} lucidenic
acid EZ2 ALoz Hggoy, ganoderic acid D}
lucidone A$} lucidone BE uha W},
v AEE 45 s s Y & FL"]«] AEEA
= lucidenic acid D>ganoderic acid C>lucidone A>
lucidenic acid A>ganoderic acid B>lucidenic acid B,
C 2 Eolgzt. =2y} Kohdas 2 CyHpOr(Mw=
514)& ganoderic acid D&} ¥ & ulw]o] Nishitoba

1 Cy terpenoid

Fe o

r-'_‘\': ""“7] 3L

5L CyHpOs(Mw=530)% ganoderic acid De} 3}¢
Z.gto] AA = 9ok (Nishitoba et al.,, 1985b). 4=
o ¢F AR AT Rue A<EHe Kikuchi 5&
triterpene A 52 A 27 o]#r] W Fd GA A
A% £29L ulg methylationd] A E ?5}04 gano-
deric acid D,E,F € HZ #&3ld o2 +2& 333
Aot (Kichuchi et al., 1985a). ¢ &2 AL ASH A
3 3le] ganoderic acid G, 18} 4] ganolucidic acid
A, BE i se] Bty ok (Kichuchi et al., 1985b).

dAdE g F3 A FFo TR dEE
Kubo 50] (1983) Bxd v} glovt =z E49 T2
F% 2xe 997l A Ed Shimizu 5& 9A4
# 24 A E4L 2 2ok 2 At GA
A a3 R Al £4L adenosineqlo] I A
(Shimizu et al., 1985).
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2 Q3 FHZd gAuMNe] FHdAE | 4
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dA e A S BEI Q3 AR FL B AT
o FAFstgch dF £& Al ziA £8 L Fr.
A ¥ Fr. B2 Z7 59% § §4 545 o4 5
422 el 449g SR v, §4 FAdAE A
AdE FAHA ggod Fo A5 Az Fo Pl
A Rt obFAd B4 AddAE AF &4,
gagdd AA, A7 F%, 37 249 @A =
A A4, = AAE AASEA vl BF AAALE
Halst R 7ol o] & BnzA St

Mz H Y

a8 M=
2 A AL% ASE 9A Ganoderma lucidum
(Fr.) Karst. (the family Polyporaceae)e] =143 o] =]

BEAA Ay TEEZE A8

ﬁﬂl Z=H
28 4AY AAAE FHFE 9BE5°ColA 15
]71} A4 FE€ 19 18 AF(Fd F 2G|
= 9 7#] waring blender2 AA ZAdd 4 154
7zt 9 FE239ch 34 A4 F 13 43438
I Fate A FF, JF AxE AXH 4L 949
A4 F& 972 fractiond Fraction AzA A4
FF3e] A o] Fraction AE ZFigd L AAA
2w 9] ethanolz AA & A#A 10,000 rpmol A 20%7
AL F 42 24 AR EE FHRFA £847 F
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J Ganoderma lucidum ’

l Extracted with hot water (90~100°C) for 15 hrs (twice) and then

Concentrated and freeze-dried

Dissolved in water and precipitated with 2 vol of EtOH and
then centrifugated at 10, 000 rpm for 20 mins.

Dissolved with water and dialyzed against water

Precipitated with 3 vol of EtOH and then centrifugated at
10, 000 rpm for 20 mins.

filtrated
/ l
Residue Filtrate
Hot water extract (Fr. A)
Supernatant Precipitate
Supernatant Precipitate

Freeze-dried
Polysaccharide fraction (Fr. B)

Fig. 1. Procedure for extraction of polysaccharide fraction from Ganoderma lucidum.

T4 ute] do] FHFE, stirrer FX & o 4°Col A
5d7 F4¢ AA AEA E2& AARAT. F4AF
A 3¢ ethanol® 3 A A A 10, 000 rpme] 4] 208-7¢

EREEEE-

714 L AAES HF Az °‘%, "'}‘%ﬂ]
2 F28e nix 3% Fraction BE A A& A}
43t o (Fig. D).

54 AE™
D #4 %4 A9

Aghde 5% A&RAA AS5A ICR o~ %
H o] 2042 gol 23t o 40 sl F3 40 wle
% 80wt & AMgetg . whaE Wobd F 1742

yls

9 i AHEE AR $22E AF FE e
AR FEE A3

ABE AR ABAY A AF FE AEE
A&t 2 B3 AtsE AREA HAREH.

ALf A& 2042 °CH en &0l & =HE Fogi.

2k 2g% EF4e HolA 5, 000mg/kge] FEI) H
A A F 0.1m1*4 4 10 vhEl, A 10 wkalo] 2
, 0.25 ml¥ ¢A 10wk, 4 10

el AT ST AL A A 19 FA% 7 9
2 Qi e} WS Bl

Z AYTL 10 vt 9 FEE ARsglon 271X

1.

p.lo.

1000 mg/kg '5000 mg/kg 1000 mg/kg 5000 mg/kg

NS s

1000 mg/kg 5000 mg/kg 1000 mg/kg 5000 mg/kg

} ! 1_]

After a week

LObservat:ion of general conditionsl

Scheme 1. Procedure for the acute toxicity test of Fr. A and Fr. B of Ganoderma lucidum. Each group

consisted of 10 mice.
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AeE 3T 4 &7 5o A2F 531 ¢, £2 1}
oA F 8Feom o Agsiyl .

o] 42 4 & & Scheme I¢] £ 314}

2) k¥4 54 AY

) 48 5%

Agd sz FEASZAA 459 ICR vpf-23F A
Fo] 20£5¢go] #2FetE A 30w, £ 306t
AL&8tgl el sk E ol F 1597 &y AL
& AR 22 AF F71E vl e A4 5
& AFgetd et

AFol ETxF LA F 6Tz vrges 74
TF 107l A Sah v

() A4 =4 2 %4

94 F% total extractd] Fr. AS 27} 1, 000 mg/kg,
5,000 mg/kge] F== =ZA Qo controlEA] HF
AL FE S84

ol 48 374 Fxd 8 ¢, £2 YrelA F 6
T o2 E AF Fod FAAE ALHA 3047
94 Azl AA FeARgs

3194 HE F AAAAN 7 test: APt
(Scheme 1).

3) 49 &

@ A% w3t

sample £ AN F 3% 1A AFL 24319
o

ICR mice
Male Femalel

Oral administration

Oral administration

L 1
1000 mg/kg 5000 mg/kg 1000 mg/kg 5000 mg/kg

Injection for 30 consecutive
days

Sacrifice on the 3lst day

Urinalysis, hematological assay, organ weights and

microphotograph of organ tissues

Scheme II. Procedure for the subacute toxicity test
of Fr. A that was obtained from Gano-
derma lucidum. The samples were orally
administered and each group consisted
of 10 mice. Body weights were checked
every third day.

@ = AN, Y AA, A7 $F

30 ¢ 7k sampled] A< FoF 31 A == pento-
barbital sodium(Pitman-Moore, Inc., U.S.A)E A=
kg 1 mlE B0 FA=2 wlH A7 F 26G disposable
syringe(FA 3 A HHAE AA AARAAFLE 1 ml
£ A3 EDTA-bottle(F4 3 A} H4A)e] o]
B Al o] g oer x AAE AL F L
cervix 9] & forcepo & Az W& A F AA
lab stick (Behringer, Manheim, West Germany)ej
x5 E3)olA pH, protein, glucose, bilirubing &3
Pz A7 AAE A%, A%, g v F I
2 A4 242 dojR F chemical balanced o} &3
o ZAE FAFHer A=A A9 RBC WBCE
hematological chamber& o] &3l 1mmé3 AF=,
PCV: microcapillary tube® o] &3lo] 14274
A 12,000 rpmoll A 5 £ QA Ed £ total solid
meterE o] £3d Z4g o hemoglobing cyano
hemoglobin method& o] £3lo] &A g o}

® Ha A4 HA

np$2s RAHGA FE Sdeos RAE F AA
A7 8AE, 44, 3, 6, §, &%, A%, AD
£ A 289 10% %4 formaline] 597 =ZAHAFH e
o Aol B F vHA 7 A E F4 3mm FER
A A 3te] paraffine] embeddingA 7] ¥, embedding®l
7} A7) & rotary microtomeo ® 4~5 p FA 2 A&
gl Eo] £Elol e Fa] 2o ¢o]A hematoxylin & eosin
qAg dF F FFG

2 I

24 54 AE

Fraction A9} Fraction B= o]x Fo ARd] o4
AZ B A5 Az FdFAA AAd = &+ o
glow LDg9 4kEo] E71%533ch.

Foq 3 dut FAAE Fr. A9t Fr. Be] &7
Eod A AL TN d7e A3 Jel & AISG
o FAZ FollE Aoz IR A4 S
gtz oy Al e Ro R A ggkh(Table 1).

orgd £4 ANY

1 9 4 &3

sample ¥ F A Al AL 59 JAYg AAF
gke] WAL #A ZIgE 47 QAL TE Fq4
e AE Aoz 35,

— 54—
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Table I. Acute toxicity of Fr. A and Fr. B of Ganoderma lucidum on mice.

Fr. A Fr. B
Route — Route
Dose(mg/kg) Sex Mortality Dose(mg/kg) Sex Mortality
p.o. 5000 3 0/10 p.o. 5000 5 0/10
2 0/10 =) 0/10
ip. 5000 35 0/10 ip. 5000 3 0/10
{ 0/10 =) 0/10
LDs, (mg/kg) >5000 LDso (mg/kg)>5000
g
4Hr 9
—©—CONTROL “r
—oIo0 malkg CONTROL
R— av— - O—
= *#--5000 mg/kg i - 1000 mg/kg
o ~=ee 5000 mg) kg
0k
2
208 1 [ . ' L 1 N i : PR
3 6 9 12 1B 18 A 2% 21 30
day

Ll 1 1 1 1 1 1 1 1
3 6 9 1 15 18 2A 2 27
day
Fig. 2. Changes in body weights of male mice on
oral administration of Fr. A of Ganoderma
lucidum for 30 days.

2) AF wsh

GA 9 dF F2& F97) 29 Fraction AL 5, 000 mg
5 ootz Fe FF

717k Fgk 2T

F4% dehl g

Ay
{d
ut
o,
2

off nt =

Fig. 3. Changes in body weights of female mice on
oral administration of Fr. A of G. lucidum
for 30 days.

(Fig. 2 4 3.

3 = A4

Fraction AZ 1,000 2 5,000 mg/kg® 30 47+ F9
¢ # glucose, protein, bilirubin % negativez
e Aade & 4 Aoy, pHE 6.0~8.09
A Aol £ H(Table ).

4 g9 34

Table II. Urinalysis of mice on oral administration of Fr. A of G. lucidum for 30 days.

Dose No. of Glucose Protein Bilirubin
Mouse (mg/kg/day) mice pH

— + - + - +

Male 5000 10 10 0 *6.88+1.19 10 0 10 0
1000 10 10 0 8. 000. 50 10 0 10 0

Control 10 10 0 7.5010.41 10 0 10 0

Female 5000 10 10 0 6.50+1. 32 10 0 10 0
1000 10 10 0 6. 75+0. 87 10 0 10 0

Control 10 10 0 7.50%=0.70 10 0 10 0

* MeanSD -
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Table III. Hematological examination of mice on oral administration of Fr. A of G. lucidum for 30 days.

Sex Dose RBC Hb PCV** WBC
(mg/kg/day) (X 104/ mm®) (g/dl) (%) (x10*/mm?®)
Male 5000 *773. 33+162. 66 14.87340.98 42.3330.58 35.50+ 6.95
1000 796.67+ 36.17 13. 2040. 66 38.67+0.58 26.00+ 4.77
Control 878.751114. 12 13.83%1. 42 37.7514.50 28.63+13.16
Female 5000 830. 00+ 22.91 13.9740. 60 41.33%1.53 26.00+ 1.00
1000 828. 75+ 96. 38 14. 28-+1. 60 40.00=*1.83 21.50%15. 64
Control 767.504-104. 28 14. 0040. 20 39.00:2.83 30.00% 6.35

* Mean + SD, **Packed cell volume

Table B4 BoFE AAY Fraction AS 1,000
9 5,000 mg/kgd 3097 FAELE o HIET 4,
A8+ 4, hemoglobin &, hematoglute 3| Fo) Wz
o Wz A FAGH FAA SAHR g

A A A4, 2, uA, Azd A Hz2TH F
AgdA fo 45 AT ¢ gk (Table V).
6) #7192 Wy 24 AAH(Fig. 4,56,7.
FA 9 dF F2& Fo 7] 24l Fraction A€ 1, 000 mg

(Table H). /kgd 3047 AT FAL F AL LA Z FAE A
5 A7 &% E3 BEZ WE F A9 #2E A Ase

Fraction A% 1,000 2 5,000 mg/kg¥ 3097 5o

g3} gt

Fig. 5. Microphotograph of heart (above) and lung
(below) of the mice on oral adminijstration
of Fr. A for 30 days,

Fig. 4. Microphotograph of stomach (above) and
small intestine (below) of the mice on oral
administration of Fr, A for 30 days.
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Table IV. Organ weight in mice on oral administration of Fr. A of G. lucidum for 30 days.

‘Sex Dose Heart Liver Kidneys Spleen
(mg/kg/day) @® () ® (g

Male 5000 *0. 21+0. 03 1.85+0. 31 0. 28+0. 05 0.147:0.03
1000 0.14=0.01 1.74%+0.11 0.23%0. 02 0.1440.03

Control 0.1840. 04 2.2040. 32 0.2540.02 0.1140.01

Female 5000 0.16+0. 04 1. 48+0. 16 0.21%0.04 0.14%0.03
1000 0.1530. 01 1.6040.12 0.20+0.01 0.17+0.07

Control 0.1540.01 1.80+0.17 0.17+0.01 0.07%0.01

* Mean & SD

@ A8 AT Axy G4 Buste HAEY §
B, 4 Wast dow At 4% Fa4l o
o] A Aelrt,

@ &% AAA L Fel 7+ Aol ol W d neu-
trophil infiltration®] 94 &4 FAx 233 A gz 9
o},

®@ AA AR =59 ARl necrosis+} calcification

Fig. 6. Microphotograph of liver (above) and kidney
(below) of the mice on oral administration
of Fr. A for 30 days.

Z.& myocardiatis®] Fol ol #HA gz FAFeI g
o}.

@ o) A AFA FHg Az BFTYU AE ¢
spte] A §o] ¢le] A Aolu macrophaged ¥ =
Tol HA okgket

® A A AT mA Fd obFH FFA

F40] ol ®A @z FAAE obFE ol o] A

Bl

Fig. 7. Microphotograph of spleen (above) and pan-

creas(below) of the mice on oral adminis-
tration of Fr. A for 30 days,
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H= ket

® vl A vl Au) 5 (red pulp)d wdo) A
Aoln vl#e FFolvt 7et FelA Wit A=A
kot

@ AA At 2 2R ol Fdx qFA
FAevt WAo] ol gz Aol At

b4y FAdez A A AEH ¢
on oG AYHAE Fol HA ok portal
triade] EHjolv} gAx A4A FdE iz g
At

o =

G A AuE GA FAA ] A4 25 Arlx
9l Fraction A¢l, ethanol A3 F 4o o3 &
T JE FIFHE F28+ 233 33 Fraction B
54 dFE ARSYE v, 1A F4 5444 2
Fr. A 9 Fr. B9 138 R4 9% $5 4L 53
W Fololle glelA A4 Fdo A4 A E Ve
RAT Fo A5 A gl SN 242 vt
A &k EE A dE 2ox g9+

oA ARAA 3097 MY LA A AgE
B F£9 B8¢ 2d, dddoe FE AAGA
AR FRAAY AFF77 AATE Agd 2
W 53] 5,000 mg/kgd] TE FATY AR AF F
7t W 5 8uad g4 ofetz Asse.

X A A% proteine] A A E=H QAL 5
et Fol ol zm AU E wjoid ) E99 =4 F
A proteino] 2tz AL d o},

gl &2 AA A HE T 4, hematoglute x, hemo-
globin Zol) Al & A A albino mouse2] A4 W4le] %
AFFTE FAP o AT 471 F 4 albino mouse
(20~252)9] A4 HAud FANA Fo FULE
EolstA HATE + AAAG, o= TFJqA Aw=
Z e moused] ABAE BHF FLAI FA A
b o] g7l A Eo ole] & WM HTF Fo i o4
g Fadz sy, L 27804 A48H control
group¥ EA 4 oA grldEol 20k
o] o}el=z Alg =,

A7 FF 5, FAA £4¢ 2y AAY 4FL
ksl AL WA F dsith #HEdd =24 A4
oA HulA Ao AT sample Fol Fof] AHA
dAE ol 4 AL & F 9= o4 F4& A
ZF v zdA A FALAA FE Aol AE3A

&3kt

QF e A A =gt wAE 53, 7
geol wlAE s, GFH 23 = AT &8,
3 2d g, s Ad 4 A 44 F
% 48 4 AgE = gded &F44 Auis
A FFA AAAE FAH] A AUE &
A7 2 J4 d7E AP E AL Y= A

Ml oo g

5 2

Fl A A 949 e AR A3
a2A F4 54 A9 o} 54 A¥ez Ui
AYFAL A}, F4 54 AQAE B9 A5
Ad FA%G,00me/ke)NA & F BFAA A4
d 22 & gged, oF4 4 4904 A
F 23, 99%4 A4, 37 3%, A7 249 9
a4 274 A4, n A4E A% &, JE2T
3 vl zgard EARE $94% AL + a9
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