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A EIBRNERELAERBAHE AR B SHEX
bR A AR FERFARARARE  RELHKRET
HBE - AFRINEZ AEBRHES » AR BALB/c D RFE
%o hEBAARABAEE LA BARRGEREN c ATR
O BM SR A B0 SR A o R R AR
HELTFAE R 0 RABANRE L NAKLY HNBE o FHIRE
Rt R s b BE ) ~ LA b te B E B H 2 R A
EEmpERE BREF BAELABEIRIVLFTEARA
IgG ~ IgM #v IgA K& > BAF K % Thl W& [L-2 47 yIFN »
YA % TNFa * 124 8 5 $1&46 Th2 &t & IL-4 4= 1L-10 ° & AT
B AR SRR F S MU K 5 0 £ PHA RIST + Al
FUABERGHE L mBEN  AEBmEyE A THEA
HEEHIAL IL-1g = PGEp #9ab o 45 R A REFEX
B B R ABA KR S SEMNM o AN EEGBEZLRETH
BEOBHERLEE SRR FF RS ERABRE - BES
B AL ~ IRBR AR AR ~ B R T b i IE e B
FERY c HRET BAELIHITEAFEILRM IgGIgM F
IgGoa SRBMEYE > 2H BFRIY IgE F» IgG1 - AAFHS
HRbmpE it - ALLERET  REEZARERR L
B ARG SRS AH T @D - ARREARRT
o o, 75V D Rk Th RERGAE A o

b M4 ARBTF @R NEE B EX 0 AR



Abstract

This study is to investigate whether the dietary factor can
affect the immune responses of mice either with or without
immunization with ovalbumin. The mice were fed AIN76 diet
supplemented with Ganoderma product tsuga YK-01 or tsuga YK-07
by tube feeding from the age of 8 weeks old. After 6 weeks' tube feeding
with Ganoderma, mice were sacrificed. Blood was collected for antibody
detection and phagocytosis assay. Spleen were isolated for proliferation
and cytokine assay. Peritoneal cells were also isolated for phagocytosis
assay and cytokine measurement. The results showed that
supplementation with Ganoderma did not affect body weight and feed
efficiency, but mice supplemented with Ganoderma has significantly
lower TBARS value compared to the control group in non-immunized
model, but not in immunized model. Mice fed with Ganoderma also had
significantly higher natural killer cell activity in both non-immunized
and immunized models. Serum IgA, IgG and IgM titers were higher in
non-immunized mice with Ganoderma, but OV A-specific IgA and IgG
were lower, as well as IgE and IgG1. Mice supplement with Ganoderma
tended to have higher Th1 cell mediated cytokines, such as IFN and IL-
2, and lower Th2 cell mediated cytokines, such as IL-4 and IL-5. In
conclusion, Ganoderma supplementation could affect immune response
by modulating cytokine secretion and antibody production, and also
increase natural killer cells activity, which plays an important role in

innate immunity.

Key words: Natural killer cell, Ovalbumin, Antibody, Ganoderma,
Immune response
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A X
(1) A1 &

FEFBALGHRBSGAT RO RE  HEFERRR 4T
T A ERBELREARGSE LH ARAYFRATE
EH TERARR) 4 RA £ REEHYRFEHFTHEAN
RiEBHAR c BARMHEY MRS ~ THREXS | R TR
MAS | HEXABE NN R FBATHLARERSL BITH
MAEASSTER LRBRGARES LGMSY X > ARAKFEM
BHFXBRE c ML ERBERSH EFHOENRE v TEMAED
ASHREOEREARGEREOEY  BASSE RESE - 1R
BE s AXEAEFTHARRNES T HFR > B RAL S B EME
WS EY TRERS | AAFE  RECARBEAS LK S -
LS TER BRTAL | XM ARALFSHERBUAETE 8
REANFANFEAR 2T REERETRE ) %K TRRELELHE
BHETH TRBERANXER T REAZ o 12 %K ~ HERA
BEEHZAS | HASMASTE - Akt AXARETENTRIF &
2R EREESEOTOMESE > ASHEE T RA Y5ERAE I BOR
o AERAESHASBERBREAAAERE ) > X I BREMLORED
KRS RELeE AL AT R LAERMS T OREER] - &K
Yol AL 5 R RER SN KE G R T o 5 kLT AR
EEER -

EBFBARY » £H FDA # 1994 FA KB RAM A RAKT
R BBENASHBESTRLR EHAXAMEERE R
AAGTIHECES 75~90 ®E4 > FAFES THMKE 2500 &£
(Hasler 1996) ° 5 #F A4 35 R 69 A WA S A F 20% m&F - &
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F B 4 30 18 £ 7 (Breene 1997) kst > FHHRARBRENR
B BREAMMAERSFPHRALBFARCHERR T4
TiE 254 £ 0 BV 18% #9ik B A& (McCue 1997) ° Bt > %o
TS A AR~ TAD R RER A B R L 093
2MA > ABRACAREAE IO ER I §F RARTEALER
KB

e FSREAESS U THELAN | EE SRR
£ AALRARAAREENG 44 EALRARASEAL
FE i T ATRIERA TR RS ) HA TR TRAAN
SRR L R > R o o A A RS R B AR X
&% % %) (Nutraceutical) 89 R #H & RER i o - A FHA
kB A2 AE A ERAE - Bl FE SRR E - HERF
7 % B AR HA R RS F KA (Hochwald 1996) ° LA #F
HEEERZBAMSOIBERMEN RS~ AE -~ K3 F > £58
AR TRALES  BAKEARE - EREFFREER A6
(Mayell 1996) ° M 2B+ KWHEELT > S MY H KT
(Echinacea) ZEMT#ALRZERL LEEAEHRERERARBARE
By B 3% (Starr 1996) °

Rzl T3 eRN | AHRLELES S UBERMATHR
BREERBMEARE > BRATETRRAS > A HERIL TR
B > Bl4e %4 L ¥ 89 cordycepin &, glucan ¥ #H 4/ DNA 6%
s sterol 4-ik89 5 F B KFHE (Majone 1985, Krone 1979) ° B &
GREAGREARERNGE AR AREZHBASEALAN ML
P TR A (B LES ) MARHR  LERHAARIE
%A TR b2 S AR o Rt M AEARAT RAMERT RRE
A G HEERARE > RTTME o
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Blot > $A R R T RE AR > T 5 — A R AEA K8
J9HR G488 A T B ~ 1R R SRS ~ RURAE R AR R
BB 7 k34 o VLR B 6 7 SRR BE > 34 5 AR M 60 R
ST RAN B R 0 BRI ARZIE S E o M RREA AR
Snt ik o B ARS8 2 BB k846 B R b0
% R IE R AR ik Bl B i A B R AR B
BEASHHE > AREEI R BERAGLM - BFELRER
oo EHANMRABEAA 0 2N O RARREHTLAHA « B
B> Eelnfth g IR A BT ALR A B0 R EEE o Bk K
HEEEERA RBF BRI AR ST SR RN TR
OB o e 6 MR T M o BA A R A AR FamEER
I S B B T RS SRS A 0 2 AR B R e B R AR
1RAE o

WA Rk A% T KRR SR RS R R REEM > R
P o9 M S B F G — M S B - Sh— 9 & — P ey R R 6
AT S AR SERAREKHOROGEF X > £2HRA
A

1. ¥ 8 (Anatomic Barriers) : ¥ ¥ A% 9 & B LB/ E I RBR
(pathogens)#) F —E B4 > sb—BF MR B4 T UK FoAfLE ~ of
il F A EERR  RAF R RMETAGERRAZA » BTl
HREPHEMGLR XRAFATH O RAXBRRGHER
THBEFREEGRE A FRGHEEFL -

2. A% (Physiologic Barriers) : t— AR &4 7&K ~ PHA—

B XA T (4= : lysozyme) * lysozyme ¥ A K8 & » 7T 1L
B P AE > AR % B R R o



3. Mk B 554 M (Endocytic and Phagocytic Barriers ):
endocytic barrier® &K » R TR 2 FTHN > TH
4% 7k 6 4m BB 7T 47 b —4E M ¢ phagocytic barrierf & & &£
VR > AR RA R GmBT T o Bk Bl
FELF o

4. % ¥ B (Inflammatory barriers) : % X K& & 48 $4c &4 018
Bl R EARSEHHALGAERE » X T4 AEREXRE
BIEBRBERR B E5 ALY REK - BHRFAR
mp A RE s AR ERmp LI ELARS: TNFa
L1 4 [L-6 Mg £ > MR B @BATEHBNEN - &7
Wik M R o ShEP A B 6B KRR o PTIE AR B K
RIERS T (YIFN) RS ERtpe b 1242 B2 g 1L
2R % =% MHCH F(Kuby, 1994) °

MR EARBOASTHRERRRR ZREREEE

1 B hEeH : BHRERERARBEHTHATRAAE S —HORER
%, T LIRBERRE A RRUBHUHIRRE
4 g o

2. THER : THERZLME T AR XT5 AWM AT R
(T helper cell : Th cell) R&#&AET4fe (T cytotic cell : Tc
cell) » MBI AT LT 9 ATh1ATh2ABER » T RARES
iR E SRR B el Sk B - BT e B R G PR
ERR @B XA RGWE -

3. #J8 Z R4 (Antigen-pressent cells) : st e, €& T B R ém

WABRmBE » CEABRBRB/AKEAAA A WBEL 2Tk
R TBIRBREZ LA o



MAf R T MBEERBYHREANTGRE > TH T #H8)
My AFE—2 T #pAmp (Thl) AF=F T Wyt
(Th2) °Thl % ifRESw@t XAEFFRRGRIEL - 2 bk
EAE A IL-2 # ¢-IFN AL €484 B WmiE % 1gG,, # IgM
R o m Th2 el 2 225 TBBKRRFELGRE > 786K E
AL TL-4 ~IL-5~IL-6 & IL-10 &% > €1842 B & ZE % IgG,
fo IgE 88 o £E¥HAT > Thl #= Th2 & FHeRE > AR
MY T # A B LA 2R RGEA > Thl SR> LGRENTT
v-IFN EA % Th2 w84+ R IgE MR A MM LR o
Th2 % B2 b 89tk BAVE IL-10 Bl €47 4] Thl dfe 5 b8 EAK -
ARG Th2 e R RIE o kot > BB TR iR R TR 6 5 5
ELAR I A 6 BB mB AT ikt 37 EE, (PGE,) g1 K
fetfi® Th2 A% (Phipps, 1991) » THH I F@EMEAR K AH L
%k o PGEAMAELE eicosanoid » K27 HA4AH AARKT
EA#S$ARABZGNRE - EARZEFT@RATIH T w6
4 ~IL-2 94 RK B gk IgM BN (Schad, 1988 ;
Phipps, 1990) °

BHARTERA T $piepiEaf -2 EITHORE 2
IL-4 & IL-5 % Th2 a2 H%EANH (Stam, 1993; Barnes,
1996) » % Thl #EAF IL-2 o y-IFN £ & > @ Th2 H LMK
IL-5 H Eseg#8sh o IL-5 BT ARIFFatbagagaey st BT
R#AK IL-4 7E1LE) B w4 ik IgE M (Pene, 1988) - —2. %
Lt IL-4 /yIFN #Riist & » R gRETRCHEY T @AM
G4 Th2 A 4% %91t » PGE, 18 L4 induced class switch > #7
# IgM B MR IgE & IgG, M8 £ & (Roper, 1992) - &k
BERBEAN  REEHE Th2 A4mE 4L IgE 2 IgG LM - B
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shiidh > PGE, Mo ERBHK R MBI MA Fn K% - Bt Al
BPARAFHLAN GHEN > AR THRCEBHELIRBOSTE
MEFHETTRAKAR FHARNGAE Akt > ER@EY
PGE, ¥#A-dntd 9 ibfoft kST irife) A & » RLIAFE
FIFHy PR o

MASEERG SN R MAEN—LFBE R e > G
SEMEARAGY SR mE > BRELEMEARE FHBEER AR
HARER » S5 Kupffer @88 ~ BRIEGER Amfe ~ oo
BPAETR SR EFEER TR RRPERRTERHRE
ERME WhEHEART  FRAHZSHRETRE  BHARRR
FEHEBTHER M o R L2 RASELEBHEFRR
Bo AR RBAEYBEBRLERBARFGEITEHRE » LB KH
Ffn AR B e > MR FAE N e > R RARBEYT
AN T A E R s F AR R B B BERRE -
HARET AR FH B f— A ERYARESE EE
t) %4 B (Schiffrin, 1995; Brosche, 1995) © B st A3t ZRRF &R
AFHESmpt SEEMOBE -

Je Beg ta il (phagocyte) 7 @ » Skéafe o B XRRA KL
wmp > K% EAEEGER  ZEmEEAMAEE inflammatory cell » £
EHENGmEARGERRGFE AR REELAEEES
by tm i, 1,35 B4 e B, (granulocyte) & E " &8 (macrophage) * 4= F
Ewtmp—if » MEmBFELE T @iy ibtym it f 28 %0
B A LA S RAEN  AREERRERE ERET ke
M > 454 B % P PR (neutrophils) ~ % 4o 5 (eosinophils) A%
#PEiR (basophils) * £ ¥ RAE FHFRFFLERTAESELY
FEBLhERRAGYGRET » FPHKE 50~70% * LEF L
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MIRE 1~3% ¥ % (Kuby, 1994) o F PR E R FHT L&A - BHE
R RO 1008 0 §LE RGP A ERB B A
A4 R e ek M 4 & 1~2 X (Whintrobe et al., 1981) °

A SRGBREFLERHAREY > FETHRRAIR
W (he 0 M) AN E PR EIEZETRRMAD RS
o EHEEEEHBETY EFTHREEHSANH > Bl
leukotrienes ~ prostaglandins< ° 3t# superoxide A& hydropen
peroxide A#HENIER F AT ELHAE (Robinson et al,
1998) ° ww A E X tmpp—4% > P HRRLRFNISE R > LELE
M E v mp AR L o sk sh s E b kg S e Al E 23] TNFo
BHE > AP HRTERGOMEYRTEAL TNFa HEIXEORRA
(Ferrante et al., 1994) °

B ABF @i (natural killer cells) 7 @ » & i f @Ak EIRK T
Al #2 A null cells’ B—HREAATRB&LIIR
BArFRARRZELGEZE LT RS —HARIEN 5 £null
cells¥ A —BE4% & B R # F &8 (natural killer cells ; NK cells) £ X
FEEMEREE » SARAS ARKEIEKY 5~10% ARKFaRL
#Hh# CTL &#AMNHFX > ABRRBE@BRLHERRG @R
T HRRF e B Rep L% FILEGBEEYFTEITHEL
VR s M AT ARG mBREER > REAFRRmERT
(apoptosis) 1F 1 & 3 i B A% m f, X AR RY o

MASER BB ER@BAT R EeNT IL-6 RN
NO, PGE, ¥ T#% 3 A B 98 X BRI o MR B -FHE XK
Akt B E > Wi RBEAY T Ak R EE e 0 BILAER - R
BEEER  EHRARTFEIABENERRE » BITRIA A EK
FAERAEAAAR  RARBEXENM S EGA K BRMARK

_9-



HeGRIA o bt ERMRRIR ZRME > HEEROIR ZRE
RERBEBERCEp » FTeR > A T@EELBER  RAL
BB HISMARERE (Roitt 1993) - TEF R F ARG ik
EARZ o0~ BR RS e E i 4 & (Klasing 1988,
Chandrasekar 1994, Alarcon-Riquelme 1993) » E#téamE X » E&
w0y E M HEPAEAER ~ A BELAE R KR RARFFER
HT# RN RYE O EREIR -

EHXRBY > Bkt~ BAmER E KR F RIR e
HTELHA G gL mPpR#AEE inflammatory cell + £ %% & &
b H5RBEENE R R > B REREENTHIR  FiL
Th famgsbmpid » LA ke mbi £ T EHE R R REGHEA
M B E R g LE T wEMyepyY g  Engib IL-
1~IL-6 ~ TNFa & PGE2 ¥ # XK o —f&m 3 » £XHSPRYBR
%o BRALBFEERE  AEXGBRF > HEALOBERAKA
#% % > %4 : histamine ~ serotonin * prostaglandins¥ * #& 3 4~k
R LTy A A& BRI ZOBEXANA AL histamine
&  serotonin FIEHKE L HFoMREERLAX  protease >
prostaglandins & lysosome < #9%4 & & £ (Vinegar et al., 1969 ;
Ferreira et al., 1974) °

FH & a3 (nutrophil) AE HRAEGHGERRE > FHEX
kG fo R A EEAE R Ao b IR L Rk A E prostaglandins ¢
thromboxanes (Goldstein et al.,1977) ¢ EMR &L m MR HE X
RETHE—EEAE (Davies & Allison, 1976) * & & T8 X #li#
BF » 48 arachidonic acid #&aALAE4 » FSMLAF SRR
4 o B oK 4m AT 4 AR89 arachidonic acid K # &2 % £ &% PGE2 4= 6-
keto-PGF1la (Gordon et al., 1976; Humes et al., 1977) °
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AEERRBE G ELRANMITIRE  (Prostanoids) &4% ¢
prostaglandins ~ prostacyclins #7thromboxanes * eicosanoid /£ # A
HARBIEIEHR - £ AWHSK (arachidonic acid; AA) &w
cyclooxygenase  pathway » RIAALH A H endoperoxide#®
hydroperoxide #&# PGG (Prostaglandin G ) » PGG #/&
peroxidase A% A A # hydroperoxide # PGH (Prostaglandin
H) » PGH & %48 prostanoid 4 RBEH XK » @& M TS TH
I S48 A R A7) prostanoids ° PGE2 A4 #7#| L&
RRE#¥R » % PGE2 wER@BRXBEFLRFSe LY
Thl & Th2 % 48 4a ot & Z M 89 F-#7 (Phipps et al,, 1991) : £ T %
Btk e A PGE2 — R34 » B4R Thl @i#t & IL-2 #= yIFN 82
ShEABEAR AP B 0 122 Th2 Mt £ 114 R IL-5 Bl R X ¥ F (Betz et
al., 1991) : kb » R IRTH# 4] IgM Fufd 69 £ % > MRk IgE & IgGl
R4 A& (Roper et al,, 1992) ° st » TRA# K48 » PGE2 &1
# GM-CSF #4 A (Quill et al., 1989) » it f M 3£ 3% v E *& fm i & 30
JREREEN ©

EoXfm ) AR B8 TATH » REAATRE G > 4
BT MEEER ~ AR @B EAERA M REAEE > Bt
REAR W R BN F SN — AT T A% IR o 12X A EHR
FikEAR MR ERAR T S A BAHERER[RAETEHEN T
BRI R A EXRBa SR - R E 2R LAY
%o B UAF AN BAEY EH > EAWBN R RARGBIL T &
BETIT o LAERMBEr b RENATIENY > TYET WY
R o B SRR R ST E R AR 09 )RR AR AR TR AR — ARG o LR A
AR ETRA LARESWHERAHEZEMA  (Zhu 1990,
Chen, 1991, Yamaguchi 1990, Wang 1997) ° A& —& £ TR 693845
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SIEARM B IEAS 0 R A M O T RBEMAR ARG T L - UM
RAEC T A4S R ABARAE R 5 09 IR TR

CHRARAEGEE  BAFAKRTYERCAT I~ &
KB ~ 9% dm o S AL Ao R A R F IR AR (Klasing et al., 1988 5
Chandrasekar et al., 1994 : Alarcon-Riquelme et al., 1993) ° #l4= %
R i BS S RE 4w A A M) 69 %02 KB 7 & > VA PHA ~ ConA A LPS
SR MR E A m ey BRERL > BT RATRPRBRH BRI EE
4 B 8 ol 5 PE BLAT O B 25 9 3R (Kweon et al., 1994) 5 BB B F
84 linoleic acid ~ docosachexanoic acid (DHA) A& eicospentaenoic
acid (EPA) % £ A ¥ ##k C m 3% 4 > 34 TNFo & IL-2 £ A F A
¥ 6948 A (Kumar et al., 1992) ° 9k » RAHMRERBR 5 ATl
PR ER g K MR E T IgGl A [gG2a M 89 £ A FRMRBA
B 5 869 > &3 (Erickson et al., 1980) °

LK (1996) HBIRTIE » SRR TIREEEF EE
o sh 3k &6y PGE2 0 BB & M i 69 8 R i g B g hw B 18 SRR
BB o JbIb 0 AR R T AT 95 KR E R (Wu, et al. 2000) » A
ERARBPEZ HERLTARAARL  BRER > QBB LRER
g E 4 PGE2 9 9ibd o Hk > FERAGHR L THEKTS
Ao BB MBI IR AG B 0 RSB BER BB (K 0 1997)

ABtEHEE @R ERREFG > HAARAK TR ER  §
# #C (Vojdani, 1993) & 4 4 %E (Moriguchi et al., 1993) i & &% 49
Y& > (2 AH K (Vojdani, 1993) 48 th 4 4 & C 89 &T T A doik [ 7§ 4
Ry it 2% B-ARY EHMARAARKTF Rl LA i e
o iE P t94E M (Lessard and Dupuis, 1994) : 2744484 % A 89 AH
mpp i EF @B E > MTHER  B-ARE LM ATUE M TNFo

945k (Ghada et al.,, 1993) : m# 4 & E 094 L2 T HAKR R M
-12 -



PGE2 # % % (Lawrence et al., 1985) °

A ERSEF BT RRABRZIEZS  ELRARTA KA
MAE : SHAE CEHIN ) THRDRGOMREKC @R RE
#% (Majumder and Abdur-Rahim, 1987) * % & # £ % A $Z 8 > 7%
Ak E e B 88 5 RV 89 R, % (Kantha et al., 1992) © AR A5 £ E 6957
KR (& 1998) 0 B4 £ E M AT H@HK S PGE2 #9FH > M
41K IgE $ IgG1 HAE A A A > LA RBBHIRGIER o o>
F 7K, (1998) B K, (1999) At T RIER > HEMHEL X EMAM
EERR e L2 89k B AR ERR&SZR

EBMEARSARRFTE B HOBLHRT FERBEIEL
b FEERABEAGAGEE o THEARAKET > BAK
5 tm 6y 7% M B 1K (Hallquist et al., 1989) : ma A SFk 2 0§ » A&
BT AR E B g HEEKRNUEIK (Kemahli et al., 1988) ; st ESR
BARRKEE - ok R R G & LRLHE ARG
B TR g Z %K (Cerone et al., 1995) °

EHAF @ HARKE  RRAEABRIAGIUHOTRT
yoghurt ¥ BT & 69 # £ 4 T &1L A KK F e &t (De Simone et al,
1986) * *T484% 324 &9 4 A (Perdigon et al., 1988) » E.A ##k T % fe &
B 4 pe 3 4 694 A (Vesely et al., 1985) 5 sush » RAARLE RIS -
yoghurt ¥ 89 #% 4 # & 124% fo % F ) mononuclear cells %3k IL-1B
TNFa & yIFN ¥ #pe it % (Pereyra et al., 1993) °

TF & A AR AFRIEE & (Borage oil) BATAM TSR » EREAR
et A A MR8 E 0 23 Thromboxane A2 (TXA2) $77]
B % PGE2 %A PGE1 %4 & (Barre et al., 1993) - &4 F T2 A
SAGERG BN LEBHTEARCARE > EREBAMGIE
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4 2 M %% RJE (Watzl et al., 1990) °

%A R AL B A EFEBHEZ Cordyceps sinensis & & B4 -
HRHER > L£T¥ e T HB@RGEE > TTREMKEE - FRM
o4 #L B B AE m it %M (Chen et al., 1991 ; Tsei et al., 1982) : i
sz St RRARE R S RWEB - RARF SN LAAD A
(Sun, 1985 ; Jiang, 1982 : Chen et al., 1985) °

B4 5 % vA Coriolus versicolor (Fr.) Quel ## 7K Z B4 PSK
HEBRRASELRTRITHEA R —SBHELANWERBESE
(Tsukagoshi et al., 1984) A A MR (Harada et al, 1989
Sakagami et al., 1990) &94F A ; stst » PSK 77 T &l TNF & IFN &
4 #7&H (Sakagami et al., 1989 i Kim et al., 1990) » VA BRPEAE @D
P EMHEMEH IL-1 (Sakagami et al, 1993 ; Kurakata et al,
1991) -

O BATARFEZARIANARL EZREATH—
# > BEX R BB R (Myceteae) & #t£# F1 (Amastigomycota) 18
FH# 4 (Basidiomycetes) ¥4 H (Aphyllophorales) % 3L##
(Polyporaceae) ¥ ¥ & £ B (Ganoderma) > £t T &R &KW L4
# 8 > 3 EMEEL (Ganoderma applanatum)> B %X
(Ganoderma formosanum) ~ #/KX & £ (Ganoderma fornicatum) »
#% (Ganoderma lucidum)~# B A%EZ (Ganoderma neo-
japonicum) ~ #HE X (Ganoderma tropicum) ~ A E X
(Ganoderma gsugae) ##/:3-F#Z (Ganoderma microsporum) ’
# # ¥4 Ganoderma lucidum & stB 89 R &4 (3F > 1993) °

FEARFAREKARBHRAARMEBS > £ 5 H5R LK
BETHAMIE (Wang et al, 1994) > sIPiRTHA BRI ~ F
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¥ FHaBE - MH R R FRBOME L BEFRTA
AEEE— I ESREAREBERGEA - AELH FRAA
H# A& ganoderic acids ~ ganolecidic acids ~ ganoderans »
lucidenic acids % lucidones ¥ triterpenes #8874 H (Miyazaki and
Nishijima, 1981 : Shimazu et al., 1985) °

EXHHLROYEF G UEZHABRRT AR LR R
2o BRBR KKK E R T B I H) (Kabir et al., 1988) © A
AR FHEERSY  £R28R £X (G. luddum) 8936 B A Y&
M Ak %, T 69 M 48 B BAT TR R B9 4E R (Lee et al., 1990) > EX BA A
Mefkofe RREGVE A > R T ARG A B M BRI BAT 289 F M -

FXHOWMETOBEF G AEITHRABLARNRILBRH K
R BRBAKRA o eangE R ARRE ek RFRT
B9 B B BS R = 85 H ik B A8 IR AR UK 0 sboh o BB BIBE A &9 S B TR AR
% #: 1% (Kabir et al., 1988) + LR R T2 E X ¥ 6y sty H 7 I B 83
8 A A R mik ME B B3 69 KB - Komoda¥ A (1989) #9at da ik » &
AR EBEEE GBI RS > T#H  2425-dihydrolanosterol
#i & cholesterol #4EM » THARAEZ P RS TR FH
%R o

FLHBEXRBGYE » A KA carrageenan K518 A6
paw edema * @ Fl B & £ (Ganoderma lucidum) A& F 24 2 ]
R BRER > BHAEZH IR RAEGRUABRKREM (Lin et
al., 1993)  st9F » #&E Z &) chloroform #H4 oleic acid ~ linoleic
acid A& linolenic acid ¥ AKX & 28 H X mast cell #ATH SR
T BRBA - ABERS B TAEGW S histamine #9FH
(Tasaka et al., 1988a) ; £ 7R A 5 —f§ 514 h #1--cyclooctasulfur

R IR T % 21693 %) histamine 89 (Tasaka et al., 1988b) : FR3b
-15-



9k > 49 %] histamine FE3 89 M 278 €14 ganoderic acid A {47424
(Kohda et al., 1985) ° f B & % ¥ AL 69 ganoderic acid % T &4
# #lhistamine ## #8945 M 21 » 3 77 T #7 4] phospholipase A2 #8 &
#M(Cuellar et al., 1996) © B3t » EX F &5 55 T 48 A A V847 |
AR SRR BIER o

EXHEL@PERGYE > SHARANELERRIZADRAS
BB s REMERY SRR EHTAEE Ml (Lieu et
al., 1992) °

EXHARKF@BRERGTE  AARTRY » TEAH AU
OREGFABAESHENET 2L BREL > ARAHBAR
Fmpb B B BEEHm (I 0 1985a,1985b) © 4 EndhAE 69 T B P LB
B EXHEBRMERATRIZEIRG ZXNET BTEmTHE
Z A A BREICIEEE T A A% F @4 (Wonetal, 1989,1992) : &
ABLRE 24t 89 5 XiEH B X (G. tsugae) 0 e » 2RI IFN 8
AR GHM o 2EFERR YIFN $E B X9 T £59% 4 (Won et
al., 1992) °

Ak > EXTHRAWHBER - HBARRTFoRASE@ETE
S NK 2R RERBEHUMITR  HARANTRES » KR
AUAESHEMH  2HUEROFAMAZHETRARANZHEZY
Bl oo AR EN EREAIR RN SRS YR X BT RERR
BE > MR BT A BE b AR S 0 B ieg PGE2 ~ IL-
bRIL-6FHENH GHH » AR SR m R ENR » ARF T AR
Aty R R E R AR THARRBOTE
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(2) M7 %

I FErP R RN
— WAk

BE&REHY HENAKXSY BALB/c MARLER > LRSS
HH A RMMIE T o FIRAEH A 251£2°C 0 ARBREHMEH 12 41
B B wHARAKEAHR  BAKALT chow diet MRFIHR + A
NBXKEHRREEMSIE > ERBERERFXBSIETHEELE
& » Ganoderma tsuga YK-01 # Ganoderma tsuga YK-07 (¥ 7]
B HFRANK FAREBRIARE- R RAUARE KA —
R ERGIEE R EATRA o

=~ FRAFTIGHE

BEZNIATTRAER 10 BOATEEHMEZABRES
# > ¥ YKO01 9 ZHEBREFAMAEEX 045 g x 10 M = 4.5g/day
B £% YKO01 ERAZ > REETROVRAB RO LF LA T
IR XA

D RBARARBMILEE 00026 » #HE AL RAHFKR0.01g

PR EZ YK-01 &TF =45 (g/day) X0.0026=0.01 (g/day)

BAa g A AT M EFTZ0585g ULAZA1RIME A
PR FH AFKERLAART AL 1 BIHEFOTREL P
SbE 5 REREKRFHHMTL  RESFERLREART SHN—4 05
R EHRB T -

P RZEZ YK-074% T & =758 (g/day) X0.0026=0.02 (g/day)

PP EAENAMERL0985g UREIZAE 1A E A
PHEL EFRERLAARTAAXIEIHENTHEL P57

17-



SHSAERKRENSZB TN RABERLRARFT 538 m—405
ERFENRMN T PRATUEALEIZRERE

ER R AR &

A ATk FRAAETRERE A TEEEDAE
¥ ARFEHEFET ARE Rk 0 > otk Aig 12,000Xg &S 20 5
o WEhF  IFA#A-80°C FFERTAM -

B R PEEOBIEEERNEZ hth FEBRBRTARE
BIFZ AR EASHE heparin IHREEF T > §RETBE @RI EE
EHEGHT o

W~ SR E
1. i F Bi ba o &M Z 94T
FHRAZEATHALEAKEY » Rk RHEEZR 50 pL W E
control & test & E & » K& 10 5758 > Ww AR 8 E. coli-FITC
opsomized 10 uL & %39 4 : control & E#AKE T » test® E 7t 37
°C K& 30 4% B E KRBT o mARE M H 8 quenching solution
50mL E # 344 » Fiw A washing solution 1.5 mL &K &35 94 » 250
ug A 10 S SEEIR LFR o LA XFHRTK  mA lysing
solution 1 mL 439 4% » £ £+ & 20 248 » ¥A 250 Xg &< 10
S-45 4% LR 0 BvA washing solution 1.5 mL Fk—X » A
DNA staining solution 100 uL & 4% » B2AKE F#AKE 10 2
4 > 3.4 60 458 M A Flow cytometer 2 & ©

2. FPEBERRABEIAE
FEPEEREGZIREERMMA  radial immunodiffusion
(RID) i » # > &2 75 ¥4 7% X BSA# & 94 4% (IgG, 104 : IgM, 2
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t 3 IgA, 248) » A ERBEL K AARRESR 5 UL HARAHREE
(Radial Immunodiffusion kit) Z 3 &3L¥ » £BFERE 24
Bk > BB SR TAREELEZRD AR P FERAEE
WBRFET KRG FT RAREAOIRE

3. FELIE 4w Bl Z M SR $AR S LR AT
DR BEL CO2 L FAERT WL 75% BHABEEHE

W BA SMMal R EA4E FHMUAR o ASHE 4 447 AHBSS buffer > 399
RBB%AKE @S R BTG EmBiFReE 350 x g ##
& 10 4 EREFR s AeAa 1 mL X TCM medium 1% 4= g &
i% : #] M trypan blue (Sigma) & & kst F o ia s » R ¥ e
H £ 3X10° cells/mL ° 7> 24 well 32 A% ¥ A 0.5 mL L@BRER
BARRSHEBEXIEAR » £ 5% CO2 0 37°C MEH T4 48 1
BFHE > R R AA -80°C A BKRELT IL-1B-IL-6 A
PGE2 & & 447 o

4. PGE2 7k X Bl &

BRE bR A AR LFRY  PGE2  £ENAIT > A
competitive ~ immunoassay = #7% i » #&kRA  Correlate-EIA
prostaglandin E2 kit ( Assay 90001, ML, USA ) 47 4#7 o BP#| A
PGE2 #2184 Bl T & & #) alkaline phosphatase PGE2 conjugatest
$#H R PGE2 B4 - AEBTRE 2 18 > 1 PGE2 E44L
B g B A plate &89 goat anti-mouse IgG Fc antibody # &
hERGESGMEAK > wARK p-Npp ( p-nitrophenyl
phosphate ) #4T 2 & K& > 90 #4814 3/ X 405 nm R A ©

5. RS 4m il Z 0 B AR S 2 BUAE
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£ RBRA TR ERE > E4A4#@E TCM medium # 20 mm
patch dish 7~ VAT AT 04 BB A IR B B 1R R BT
B BE S SEHEE EFR L 350Xg A 7 54 GRER
pellet » #8484 fm i 4% o A 5 mL X RBC lysis buffer FE2 44
A 5mL Z HBSS buffer » &% % buffer : AT X &g pellet
"4 HBSS buffer %=X » %% %4 RBC lysis buffer » ¥4 TCM
medium  1# fi R iR HEmpaEKAeREE 1X10
cells/mL * # 24 well 3# &% F 2 A 05mL X % B B3 AR K
&85 FZ I AR 5% CO2 0 37°C ZAEH T34 48 IR » MR
2 FEREFAA -80°C o &A%k IL-2>IL-4~IL-5~1IL-6 ~ IL-
w\ﬁqu\HWa%w%ﬁ%z%ﬁo%%ﬁuhﬂT%ﬁﬁ%
Fob fm A3 A RE ) B o

6. P H 4 L 3G A RET) B

MTT ik : MTT R —# St &0k » LR ERA A o i 82
# ¥4 dehydrogenase # MTT Z tetrazolium RATHT > 7 A&
formazan ® 1 MTT #A5FE & » A ALREAEEHRERL@RHK
A% K> AR ZMEEBZ LR - TRYRE : HF2X10°
cells/well Z MRk 4a 8, 100 pL/well 3 & 72 /1 B§4% » e A 10 uL
Z MTT solution > 34 3 I W& #ECHxKRZAR > A 004N Z
isopropanol 100 uL/well » & # 30 94 2 & 540 nm LR °

7. R E sk XA

A B £k 4 2k 2 H % (ELISA) » # 96 well plate (Nunc-
Immuno plate) WAL A BEF L ik K FHRLME  coating
buffer 100 pL/well » # & # 4°C + K& A PBST buffer % 4 X ¥ER
442 BA A > Am A blocking solution 200 uL/well ¥4 iy 3F 45 &
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Mg s A > BB RAME 30 9748 ;5 VA PBST buffer %t 5 KA Ak & &,
2 # 2 100 uL/well » £ 8 KM 2 18 ; ¥4 PBST buffer %6 X * &
MABEREREE D EGF R E =S 100 uL/well » Eid
B JE 1 58§ 5 24 PBST buffer % 7 X » Au A avidin-peroxidase 100
uL/well » B R & 30 24% ; ¥4 PBST buffer % 8 X ° ¥ 100
uL/well &% ABTS KM - 4@ EeFegfEM 2 & » L 5% SDS &1k
R & » BlE 415 nm LR A o

8. TBARSZ #| &

THBRTOTRPBE R BANLETLERMDA
(malondialdegyde) ¥ & #1t4 > @ MDA st—#B A L § 8 TBA
(thiobarbituric acid) 44 H Riréc &6 24 > RILE W &R BB
THefls K BACHAE o

TRy HE » RTH 04 g QFBEmAKENH 001 M K-P
buffer > VAT WA H R 25% (w/v) LHH ik - K 1mL L3
H i 1 mL 10% TCA E#&3¥4 4 » 1500X g & 10 78 A £ %k
% > B1mL EF&REREREER (TMP solution) * Al
mL TBA solution & 0.1 mL BHT solution & %39 4 » 7+ 50°C K& &
fe 1 B AL #E A 2 mL isobutanol (Hayashi) &3
5> ¥4 1500Xg A 10 248 > B EFAEHHEE S (Hitachi F-
2000, Tokyo, Japan) #]:T > excitation 515 nm & emission 550 nm
ZAH ©

9. B RAR Flafe T

# €32 AAF AR S 4 » YAC-1 fm A1 x 10° cells/well Sts%
100 pCi Cr® —Ae3E £ & 4 1B > HRB Cr™ H% 2 U B K
Z 96 well plate ¥ A 1X10* cells/well FAX 4 x 10° cells/well
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(E/T ratio 40) %8 x 10° cells/well (E/T ratio 80) Z JE R fm g g2
A Cr 2ABMlap—AedE &k 4 P BFE - A 12 N X HCL HOR b
W0 4 Cr® ik A AR 0 R EFE > A y-counter A
SHE Crt W EHJEAUE » A — A RERRG R ERT X
o RBERA Cr BEPRRT °

B %= (RBRME-FFM) / (RSFHME-TFME) X100

I FERRRIMEREIE
—~ PR

A4 kb o<k BALB/c WA H#&1A5HHA
AATMAET » TREHA 2512°C ARARKEER 12 b
B 8 AR AKRAN  FRRABRRIAMT R PAARX
R BB UERFRBESETESE YK-01 F#EZ YK-
07 BiExE : HOVA EHERLARBZ AN ZHARES 8
A% 10 BAS 12 ARAEEESRR  EAEHFRRATRESR
BB EAM R 0 MEEAT YT B A R BRGERA
EATHAL > BT R AR RS 3% thioglycollate VAR SMLAE 4
Fe, ©

=~ BEARX

AR Z A B S 7k B R VAR i3 4 HUR 69 4% X 84T » 4R P
% & (ovalbumin) ¥ &#LR » @A CFA ¥ A4EAl (adjuvant) ° e EH
BB RS B — B ARG R R FETREZITHN - K
XA AR Y& E (ovalbumin, OVA, albumin chicken egg,
Sigma ) ¥4 PBS buffer & % R & 200 pg/mL & 600mg/mL 0y A -
20°C ° # #|# AACFA (complete Freund's Adjuvant, Sigma F-
5881) © BHHREF—REHRR : FRIRORAMNER 2 ug
OVA ° #§ 200 pg/mL Z stock ## 10 4% » 4R RAK 20 pug/mL > K

-



100 mL EADBMET o FokEHAR  BEEIANEARESR 6
ug OVA © # 600 ug/mL Z. stock # 1% 10 £ » KA K 60 ug/mL > X
100 mL EADNRHEEY « FZREHAR  BE RO RABNER 6
ug OVA o #i#E 7 ik Fl 5 =R H8K -

M9 ~ TBARSZ B R ~ sk ¥ Hok fm BT EZ 94T
B%Mﬂﬂ@(»b’t%ﬁﬁhw B $ TR A AR
£ AR R o

Z-hFPHERREAT

# 96 well plate ¥ coating 10 ug/mL OVA » 200 pL/well » 7 4°C
#38 : BAA PBS buffer %= K R&E 6 OVA » AwA blocking
solution 200 uL/well AV 4 B MG 44> TR TRE2 1B+ A
PBST buffer % =K% » A EHFIAF R 2F 100 pL/well > - 4
C # B R ; A4 PBST buffer 6 &K > ALY FREZ =8
# 100 pL/well » & F K& 2 18§ 5 ¥4 PBST buffer %55X » je A@
% B & Z_ avidin-conjugated alkaline phosphate 100 pL/well > Ei&
R 2 B¥fk > A PBST buffer #55K > mA%K pNpp 100
uL/well » #4E R 2 &.2% > B 405 nm LB AM - AEAKZHRAM
B ESTHUR A6 iE }-%postive control ° ¥A ELISA unit 1 A & =X %
% o ELISA unit= (A A ) / (Ave A

W AR ERR S S

A 3% Z thioglycollate &#&EATHAEEH » 4 REREME @
B R EF A B Gk 0 AEEEREE 8 X 10° cells/well »
W R AT A AR F e EH -
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A~ ARBFmpEEsn

3 035 AT AR B i > YAC-1 @ikl x 10° cells/well Sts
100 uCi Cr™ —AL3E A& 45 4 1B » W RBZ O Bl AU BEZ
96 well plate F A 1X10* cells/well Fim A4 x 10° cells/well (E/T
ratio 40 ) &8 x 10° cells/well (E/T ratio 80) ZERE e ARA Cr”
2AB B —Ae e A 4 1B 0 X 12N X HClL B e - 12 O
ik B AR MER EF R A y-counter RS Cr” 89R &
Eaih s BA—RBEERBEABOEE AT FE RRERA
Cr B H%RERT o

EH% = (TRME-FR4M) / (GREFHE-HF4L) X100

X~ PR fa R A AR B

A%E % 47— 3H-thymidine incoroperationi% » #f 2 x 10°
cells/well ZIeWitapizh 48 %> A 1 upCi/well °H-
thymidine » #4 3% 18 N 8#& > ¥4 cell harvester W & b o7
nitrocelluse 78 4L » 58 4RI % AP 3 SR B *H-thymidine &
& o L SI. (stimulation index) RAT&ME L Z RS °

S.L= (SunBeym) / (ComBon)

S_ Ryt HH R HCT H L AT A Hothymidine B4 # K -

B_ A& A TCM# 4 #& i 2143 6°H-thymidine [ SHRBRE

C__ Byt A bt = f ol BT A6 “Hthymidine B AHSR AL ©

1L &3t 7 &

TEHRERAATHME + 2845 % (mean £SD) AT » ##
Z %394 & X Duncan's multiple range test & Studant t-test
2 GHFENIN S B ERZEFM] o 4 SAS windows 6.12 MR
(1989-1996 by SAS Insitute Inc., Cary, NC, USA.) Z GBI oMK
AT R ©
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(3) & R

L SRR
—~EIHIRARRAGTE
1. HELEI
NEEBEELITREBRATI U TR ENLE 177 EX
BB AmEAY I At ENYE LA REMA ABRALAKX
M BIATEREL B2 THER HeERAeR  MATAAR
BEPER AR EAG KGR E ARUEDN EHLHF TR
Ao stih ARER OB PARKHBRIBEKR  FIAERLEFE
NRMEHTERLERKAETFEORAE -

2. WJAF A K E

k2T PREFAANMOBREFHE 2-3 A ME
AMATHEEL YK-01 LK > {EEMERIK 2aBH
A Rk BESMATSZ AR REMNAMELBAFNE
BT HARAREZIEL ) EFEHFEF PAIHR
Z R &

3. UREF

WAk 3 HERT T BREZI A AFBILHETR
MHUEBESIHEERS TR EI G BESFTEZ YK07
Z  RBEFEd AT 2 AHEEE L Bl RBEFGE
B AME - CHEANMIASKLHTE I @ LMt aiEE 2
B2 EEL YKO07 XA RUHAHBMIAHEES
B ERK RBEAEY YK01 IR RiimagEga st
7 B8 3 A o
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4. EZHBALB/c M RANLRAIHE

L AEA AR GEE L BT TBARS 4E1FA
B BALOSIGIE o B 2 T BAEX YKO1 R YK07 &
TBARS A EHBEMIL: GRERTo > EXTHREPARAZ
B K AR o

— - EEHBALB L A FRBLEIYH

B 3T BAEZ YKO7 XA aFFIgA RIgG 2 F
MEERENGE > AN RET IgM SEUNARRNYE L
o BAEY YKO01 B8 IgM 220 A4 BEH b1t
Mo i2ElgA RIgGAEL AR TRSAE DAL ALFT IgG A
8N LR EL

= E3HBALBc T R aRTHEE@MBERIBE

BA 4 BRTh EAUEFBFALTEZASG A £h
RPBEBE@EBYOE FLERENES Mk PR ER ) EEEN
BAKBGARE

W FXHBALBc N RE@BRETRIHE
1. BB Rz ta fg,

AR ap MR Eshg @i 5 7 REEX YK-
07 2 R RERE s BT ik 8y TL-6° R3AA & LPS 69| sk
MuEts iR 2BAEY YKO1 AL 48 PRI
ﬁ&’%HAB%%%%%ﬁ%ﬁ%&ﬂ@,ﬁﬁzYKW§ﬁé
[L-1b 4 SalapslegiEm - APHETLARMSLIA4R
MRS Mzt BAEEZ D RMAEEE o ARA & LPS 894
ﬁ’%ﬁéﬁﬁ’%Pmn%m%ﬁﬁ%iﬁﬁﬂmmﬁ%ﬁ%%
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£8 {2k AP T4 0 £ LPS 8958 ZF » PGE2 #)4ik & A %1%
AR MR % o

2. BBk 4 PR,

LR mpgEX R Er @A TAR 7 F RN eE
7 mitogen ¥ FAZ-MELHFESNSMAGTHE BT
IL-2 ~ yIFN & TNFo # 8 8 W5 AHEHTEZ YK-01 694
FRAARAE TL-2 #» TNFo b2 Mt IL4 9o bE7
B AR SN _REZRPHENEE  YK07 > RIETAE
IL-4 89 sb & AL o

A PHA 1E& mitogen #|# I pef » AERT AMAEZ
B2 T 4848 IL-2 A& TNFo 899 sbE3¥ e » LR RT AL S A
FFX YKO01 T4 IL-4 X TEERKIS XM AH®
BALB/c s &8s 4 i [L-4 = yIFN 895 S L S BE YT o

%l LPS #|# BALB/c AW afes s MAEZ R
IL-2 & TNFo 2-sb @3B E e kiEslasg P IL4 99k
@ P TELRTHEEGRRES LS 28] yIFN 85
WEF@ BIMEFRFALTEZAS L RBEEFOYE -

B A TR EZIELH/A BALB/c IR 0 ABHAT 4 RAEMK
R 241 3% X thioglycollate YA R A& fe, » M RALAE fm o VA 16
FFARBF @B ER SN B P AL ML ER S o

A -FEEHBALBc M ABMETARARTF @B ERIYE
FHREIRIESEETARRTF @R IER ST EREATHAR
4> BB FPIER TR BREEE YK01 XA RHEETARAR
S B E AN AT PHMAES THME
R F tm Pty 5L
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< FELHBALBlc NABEE T EEMBERIYE

Bk 8 MERT WA EL e w5 &
MaE o HEIMEAE Y YKO1 & YK-07 & ARG 3EAu s RALHE F BAL
b B B AR IR BR N s (2R AT R FASC BERELTE
B AMAE EHRAVNRMETEL @B EEETALE  NARR

3 o

. Bt R g
 FEHAEMFARZBALB N ARARAERRAIYE
1. BEER

B 5 &1L OVA AR EBATHEMEEMSZ I RAREIN  dLE
ZHRThe s PHERAAEEHA DAL EREY 2 RBEHY
@’+a&%tﬁ&W%ﬁﬁﬁ%%§2’ﬁ%9qL&Bﬂ£ﬁ
W RILE > AR RBREZE N AHAREA TR A—ARE
HEFHERFY o
2. WA A E

hA 9 Tieo WEEHIWEAZ NABLETFHE 3 L HIH
FEZH ) ERLCERENAME AMFOLE  RAREAHR
ﬂﬂﬁ%&’&%ﬁﬁﬁzﬁ%’@ﬁ&ﬁiﬁﬁﬂﬂﬁ%i&i

3. 48 EF

HE 10 G R T » 2R E F HABEEH IR RIRH
REROTEETEAAEEE SEdat sRFOYE  ARR
b HEFEL YK-07 NRAMFHEALEEEH 85 P Ak - L er e
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o AR TEL AHLTRAZTZIEL YKO01 YA - &
HEZEL YKO07 Z D ABERK Lehamp R LR Il &
AR EST o £ TFEZZ DAY BEHRAENA
4. FEHERREZBALB/c PARAALEBRIIHE

% TBARS WX 2B 6 T4 MATZHT » #A R
Fik¥ TBARS A B AEENHE » b To » HAOVARR R
B IR > BEX ARG RS T I ALATE ARG ARILRAY 1
RHBE -

—~EIHEHARLBALB FARBAERIYE

WwB 7 HT o MEELNHNR > RRFT IgA IBAEGTRE
WA A EIgG BRE B S TEZH IR L 1gGH
Sk EFEEGRAEHE  2E [gM e @ MARAE
£ YK-01 2 D RBIBEFZHAENG ALK IgM L5uE
PR ELHETELNYE

E-FLASHIHARRZIBALBc L RAH mpI YT

WA 1l TodT  EXZOMATARBEERRRZ AR T
BhampEhR i aBEFOYE -

W FEHEHARZIBALBc ) A A AR T ot NI Y F
ARBRF o ERABANREROERAN » FTAEF U
ICTAS R BERET RKB ARR T whet) B > WEBRRERE
MEAE o B 8 WER T » SMMAKMERATASIEL A
=29 .



SATEEGE A AR Tty iEtt » BRERLGERT  50%
e A W B ABEGYE

- FLASHEHRKEIBALBI) R B EST LI E
1. Thl & fa &

B A& 12 9% R T4 » BALB/c P RAEMBEERIREH A TR
S XBEHLTFES YKO01 % > & Thl Ll FobREaasn
A& s R MEEL AR 8 LPS MR T RAEX YK01 X
L2 B EEREalk > neTES YKO07 LA IL-2 BAE
AAEAAE SR B A AER A st yIFN X ETFR
HEheTREEEZHAABENAERNE - PHA $ R, 4a R, 64 )
Wz T BTFEHEEY YKO01 #4 IL-2 29 $4 8 FHK
W > LR # [L-2 #0 yIFN #BA R R ELBRELOYE -
HARBGRME » AHEABAFAETLEL YK-01 8 » KIL-2
2o HEENEK: REMASHETELE YK07 X RyIFN
EAABEERE LM% E OVA MBEZ Thl R FouE
EREHEESLTELIRGHYE

2 Th2 #mpe ik %

Th? st £ kS8R R 13 AT 7 » Gk THHe > IL-4-
L5 e gRAESYMARER £ PHA HRKLT &
A FZ YK-01 HAEHEZ YK-07 €4 L4 5 aB8E%
i > {2k BB E S YK-O07 98T g1 IL4 R4 EF LA - @
L5 84 sh8 LB RA S8 £69 YK-01 A RABEEGEKER - £
LPS HA#Z T RTHAAMEES YKO07 THERKIL4 2
BB RREHNZ A L4 PREEREXEZLTHYE
L5 #0sker@ AR E YK0l TREERKLSRE AT
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# % YK-07 Z&TBTiE IL-5 9o EBEEw » Lohaan 2l &
EEHHE o 2R OVA/CFA HAIL5 894k R RAEGF
&, oS TRATRAHZHMEIEY YK-07 BITHEGE M IL4
B ouk& o

3. Thl/Th2 ratio

B9 A&4MThl MR Th migF i &R AT &
THR  BAEHAEESE YK07 24 4E PHA & LPS #5|#
T R IL-2/IL-4 iEBE iR 45 > 124 OVA MBI TRAAS
KBRS - LB A T A § YK-01 RI&E & YK-07 XA 4E LPS
R T 0 IL-2/IL-4 # a8 F A& - @A OVA RIMXT » RE
Z R IL-2/10-4 P g KA RS 4 o
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(4) 3 @

KA RAM RN REAEAL  OVA  HFARFEHHLR - @k
CH\ﬁ%ﬁ&%&%’ﬁﬁ%é\&i%ﬁ%%%ﬁ@%%ﬁﬂ°
~ﬁﬁ€’%%ﬁﬁé\&i%ﬁ%*%%@%ﬁ’ﬁﬁiﬁm%
BB b pk A AE > R R AR A R R EMAE  Thl
%7 R & (Romagnani et al., 1992)° TR RTER > A
CEA Mk B4 Bl 847 A T SUBLIE SR AY BF » MM fon M AT 97 s 0 o LB
YIFN GrEHpo @ L5 B EANAREMORE > I
9k » IgG2a LB 7 K & 49 £ (Yip etal, 1999) ©

B T4 » AFFE P A CFA 5 BER #4T OVA HUR S ES -
Jodk BM Y % E R EATEMNFE Thl RRRBGRR F] A sb—
@%#ﬁﬁvxﬁ%iﬁzﬁf%%%’ém%%&)iﬁ%éﬁ.%?? °

— - HmRERALE KRR

ERFEMEABEXT  HEARLENER % T RAE TR
FYKO018 1 ERBA T EK > BEHHE YKO7 AR ESH
BELBLUARBRLESRG AHEARRE  HTLY
g, AEARBELH IR ARAAAKRES AN T AL
£ iR Kabir FA (1988) »EETHRBERALHAH AL RA
[l o

bo ) Sk 4% B %k B B FTH AR (Kabir et al., 1988) » EX 49
(A HAMIEESIZ BALB/c MAMHE - HATARMAAAK
E2MANEOYE R IANBEELEFE > EBEEHLR
B AR SR AR RHARSHRAR AREBRTERKE
T4 HRR > — R RARE R G R EF R
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LERBENAARXTY ABETET 5D FEOTHREE A
HEF ABNFBAEL S 9L RBBFOZHAEHNE > JBERA
ZFAE S KBA KR4 R R854 (Kabir et al., 1988) ¢ 2%
J Liu FA (1989) ##tFF » 2k *C BRE X AREFRHRR D
B BRER FET "C #ighEHislgltllasl
AT E R MR GHMEE A BALTRAFAK AR
AKAZGHN s BAREY  FREFHEIRATTRABAEMN
BHAELT ORI R BRERRMEAMERNER -

EREMSERAT AT E @ EZORRERLN
BEEEERAREIAVEKSOR L  WERAFFARLA
Bt FARF s AmEhHERLAAREY > HTRARREZ
B RCRAR R EERERE -

AR ERY  ERHEREABXT  ELAAERDR
SHAACAEHRR > Bk Te o ELRARDHHR > A
B R  BRELFESRANHGERAF LA AL LRARGER
(Lawrence et al., 1985 ; Vojdani et al., 1993 : £ » 1998) > &3F
ELHABHRIET BT X > ERAH AR AZ RAELMS -

ek BN ERXT W TBARSSELRTH » EXREH
# OVARBROBEENAEE - §PRTHRRE > LRWETHD
ARt H R EAITH R E4H 4 T4 (Robinson et al., 1998) » @1 3L7T
boo ShEEBE A REA — B AR GRAIT » HARRTELEEZH
LB # kU B A AR R RALRR S o

=~ AR
BN EEBEXT > RREZINA XaFT IgA ~IgG
fo I[gM KA GRS ENEERZ > dkTh > EXETABATE
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1 B afl, > B mARAE B 09 £ AR o

Bt B SR AR LR EXAA KK IgA & IgG
Wik R FOEA » — R F B SR R SR K BAR R o

Z~BRBTF@R

EABEY » AEHENELEEXT  RRE&ET TNFo 8
Sl EEEGLHESHMNE > FAETARBTFeRERIS
Yo RBEEAFELTHMA KK F w5t » BRI EEIE
4369 TNFo R IL-2 S 82 —K - MATNHARAHYTRER
FLOBATHEGREA AR F @B EE RIERE W (Fr %
A > 1985a ; #5% A » 1985b : Won et al., 1989 : Won et al.,, 1992) &
RAafFé o

AREMEAEXT  BEEAKHERRRGH AT - WRH
EHE AT AMABRY LERE  RELAWBHRE LT
eSS TARKFw@p  AHFA (1985) AWonFA (1989 : 1992)
BEFE P i B HETTHEFNEMARRTF@RER - £ 45
WY EXHERRRZVAEEARETFRERGY gER
Bhe s EEHABENESRRBHET A %A R F tm g E M09 1E
Ao A hEBERLAABARES LARBOARLLERTH
bo s EEXHERAE A AR FREENIER o

W~ sk
AEBEREEBXT AEBEERT B RSHAEEE

W o BFVABT b tm il 2 B IL-1 R IL-6 ¥ HATRGERT

B ELHAE R @Bty IL-1p RAMpH R » ¥ IL-

6LEYE  EZITHABAAETER  PAMETHEL LT
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FBARDOBETEREIRARTHZBRBES (Liu et al,
1989) MmE X 8 S BMMAE LA FAH LM (Cheng et al,
1985 : Cheng et al., 1988 : Xie et al., 1985) » 12£ AFH R F » 3£ &4
RELZHE R oo g bty BAFAHOEM s M ABRMEFE %
P4k PGE2 7 @ > BEZ6RE 7 PGE2 07 sk E T AV MY
#>PGE2 AHERBHERI— > BERF  BMEELER
FTHENYERRRRE -

AEERGTRRRARE BRAVA EHER @Ryt
PaFHFOER RTREARARECRGFALTEL » BFLiE
HEREK > EXZEARAN AN S8R T2 > Bk
HERER R BT RFAFOER -

LM SR bt tafo o » AR EN LAEXT » FX
By PR ST BA BE 6938 Jm IL-2 A B M yIFN 69470k F » M4 IL-4 9
AREFRIAAEBEIPHFER - B R T4 > FZLTIRHE Thl &
BEOSL > mAGIH Th @i F ok - hERALATHA R
¥ BEZEBRAPGMATHE e L2 OEXEREAF
(Cheng et al., 1988) ° M3t st » KRR THREE Z 69 RRHF
TNFo 5 uhB8EHh o TRER R EZ BIATH M A
HRHEHR > TNFa 92 bR FHEKS (Lieu et al.,, 1992 : Wang
etal., 1997) » St E REATHRILRAF o

WA LS Er eI &R T AFEMLABEX
> ¥ T42i# [L-2 - yIEN ATNFo Faps£6d50k > & IL-2
# yIFN Rl £ A &1t 8 KB F @94 A (Henney et al., 1981
Minato et al., 1981) » F&3tZ 9t » TNFa 8 EAE LA WHER £ &
BOPER o b T4 s MAEZ DR 0 B4R IL-2 A TNFa 2
WG TREEHFEFARRTF @B EN -
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WA EBR T4 EEHAFRSEN SARBZIAEER £
B2 A ARB B @R IgA ~ IgG o IgM FHRAM a9 L > ARMR
i# [L-28 TNFo ¥t g4k » mBELE KR F bty aig
b AP ELTELARKF @B THRAR S IL-2 & TNFa ¥4
RS F B RIS

EAEREARXY - £ Thl whEsrd  ELORRHD
A A TL-2 B yIEN 8993k AA WA kR o ME Thl @R E
o EZHBATA M A B IL-4 & IL-5 2 sk 4E R -

{2 2L PHA ~ LPS & OVA % mitogen #| $tH kit fg » o1 S fa
B E b BB R T4 0 /£ mitogen BRI T > IL-2 A IL-4
wpcE A MR B B Ea1~1.54 0 ERNAROE
mitogen ) # o o i Al M F 69 9k B Aw > T REER B —5
BAGHBEM RS AR FRAGHME 48 18 > BANKMT
4838 X o =% mitogen #RHHR R4 > BT A mitogen #94% R
BARWEE -

EAFTOMELR > vA CFA 1F BE R TR A Th2 RAREH X
#, (Yip et al., 1999) » o7 SLA% R EEZTHBEZIT XA
OVA/CFA H & FREATHIE A - S AVBMHEE Thl sBsE
Wb B BB 9 WERRYFTe » ELOME A Thl/
Thy ‘fmpbist e FRRT » BAH —BHAGHR - — AT > 8
£YK-01 &#4l Thl RAELBHAR  RRE YK-07 RIAAIRE
Thl 4=ty tapi & bW o A ER—BMRL - ThE
A VA OVA/CFA B BRARBEMA Y NZORXTITRA: AT
WERE BELHEAGOAHETERBE o Rt R RZREN
HRAE XA A 5 E— T 4R o
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Table 2. The cffect of tube feeding with different dose of Ganoderma tsuga on

body weight gain ~ food intake and feed efficiency of female BALB/c mice

Initial BW  Final BW Food intake Feed

(8) (g) (g/day) cfficiency
Control 12 16.1#1.4  193#1.3 2.81+0.31  2.46x1.08

Group

YKOI-M 12 16.0x1.4  194x1.4 2.58+0.25* 2.64x0.63
YKO1-H 11 16.0£1.4 20213 2.78%x0.16  3.08+1.04

YKO7-M 12 16.1x1.4  20.0%x1.3 2.76z0.20 2.56x1.08
YKO7-H 13 16.1£1.4  20.4+0.6* 2.85+x0.20 3.16x1.20

i, YKOI-M : middle dose of Ganoderma tsuga ~ YKO1-H - high dose of
Ganodcrma tsuga ~ YKO7-M ! middle dosc of Ganoderma tsuga ~ YKO7-

H * high dose of Ganoderma tsuga -

!\)

Each value are presented as Meant SD.

3. Values analyzed by student's t-test. * significant different at the 0.05 level
comparcd with control.

4. Feed efficiency (%) = [Body weight gain (g/day} / food intake (g/day) ] x
100%
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Table 3. The cffect of tube feeding with different dose of Ganoderma tsuga on

=

(%)

the tissuc weight and their relative weight of female BALB/c mice
Groups N Tissue Weight (g)
Splecn Liver Kidney Heart Lung

C 12 0.06x0.05 0.85x0.11 0.24+0.03 0.10x0.01 0.14+0.02
YKO1-M 12 0.06x£0.04 0.96x0.11* 0.2320.03 0.09+£0.01 0.13+0.02
YKOI-H 11 0.09+0.11 1.06x0.09* 0.24x0.02 0.10x0.01 0.1420.01
YKO7-M 12 0.06x0.02 1.00+0.07* 0.24+0.02 0.09+£0.01 ©0.13%£0.01
YKO7-H 13 0.07x£0.02 1.06x0.07* 0.26+0.03* 0.10+0.02 0.14+0.01

Relative tissue weight (%)

C 12 0.31£0.23 4.45:x0.34 1.26x0.13 0.50%0.06 0.73+0.10
YKO1-M 12 0.29x0.22 4.82x0.36% 1.16x0.12 0.47x0.05 0.65x0.06
YKO1-H 11 0.46x0.57 5.17x0.29* 1.192£0.10 0.47x0.06 0.67x0.05
YKO7-M 12 0.29+£0.08 4.87x0.22* 1.19£0.08 0.44+0.06* 0.64x0.06
YKO7-H 13 0.33£0.12 5.16x0.30* 1.27+x0.10 0.47x0.08 0.67+0.006

. YKOI1-M © middie dose of Ganoderma tsuga ~ YKO1-H : high dose of

Ganoderma tsuga - YKO7-M © middle dose of Ganoderma tsuga ~ YKO07-

H : high dosc of Ganoderma tsuga -

comparcd with control.

Each value are presented as Meant SD.
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Table 4. The cffect of tube feeding with different dose of Ganodermna tsuga on

phagocytosis of granulocyte in the blood of female BALB/c mice

Group n Granulocyte % Phagocytic activity
. 37°C
Control 10 12.37+6.54 10.35+5.20
YKO1-M 10 13.79£6.76 11.06+4.22
YKO1-H 10 14.20+8.64 10.86%5.92
YKO7-M 10 11.91+£5.79 10.78+4.02
YKO7-H 10 17.55+7.64 14.24+4.21

L. YKOI-M * middle dose of Ganoderma tsuga ~ YKO1-H * high dosc of
Ganoderma tsuga » YKO7-M @ middle dose of Ganoderma tsuga ~ YKO7-

H : high dose of Ganoderma tsuga -

I

ach value are presented as Meant SD.

2. Values analyzed by student's t-test. * significant differcnt at the 0.05 Ievel

comparcd with control.
4. Granulocyte % were gatec% from FACScan data ; phagocytic activity were

FITC-mean, there was came from FACScan data.
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Table 5. The effect of tube feeding with different dose of Ganoderma tsuga on

the amount of cytokine released by peritoneal cells of female BALB/c mice

Spontaneous LPS+IFN
Group n
IL-1 (pg/10° cells)
Control 10 44.89+26.32 362.22+219.88
YK01-M 10 20.55%£18.28*  198.13+103.67*
YKO1-H 10 22.89+12.78*  364.07+109.71
YK07-M 10 60.89+53.90* 260.37+48.75
YKO07-H 10 45.05+29.18 254.22+112.48
IL-6 (ng/10° cells)
Control 10 0.09+0.08 1.35+0.61
YK01-M 10 0.06+0.07 1.24+0.54
YKO01-H 10 0.08+0.06 1.16x0.70
YK07-M 10 0.20+0.16* 1.25+0.62
YKO07-H 10 0.21+0.16 1.19+0.60

1. YKO1-M : middle dose of Ganoderma tsuga ~ YKO1-H : high dose of
Ganoderma tsuga - YKO07-M : middle dose of Ganoderma tsuga ~ YKO07-
H : high dose of Ganoderma tsuga -

2. Each value are presented as Meant SD.

3. Values analyzed by student's t-test. * significant different at the 0.05 level

compared with control.

4. The peritoneal cell from mice were cultured for 48hrs in absence

(spontaneous) or presence of LPS 10 g/mL plusl FN 50 U/mL.
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Table 6. The effect of tube feeding with different dose of Ganoderma tsuga on

the amount of PGE2 released by peritoneal cells of female BALB/c mice

Spontaneous LPS+IFN
Group n
PGE2 (g/10° cells)
Control 10 0.68+0.35 79.30+47.01
YK01-M 10 0.52+0.13 53.89+30.01
YKO1-H 10 0.82+0.37 59.10+35.58
YK07-M 10 1.14+0.95 63.55+39.37
YKO07-H 10 0.99+0.69 64.23+38.32

1. YKO1-M : middle dose of Ganoderma tsuga ~ YKO1-H : high dose of

Ganoderma tsuga - YKO07-M : middle dose of Ganoderma tsuga ~ YKO07-

H : high dose of Ganoderma tsuga -

2. Each value are presented as Meant SD.

3. Values analyzed by student's t-test. * significant different at the 0.05 level

compared with control.

4. The peritoneal cell from mice were cultured for 48hrs in absence

(spontaneous) or presence of LPS 10 g/mL plusl FN 50 U/mL.
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Table 7. The effect of tube feeding with different dose of Ganoderma tsuga on
the amount of cytokine released by spleen cells of female BALB/c mice
Mitogen addotion

Group i Spontaneous PHA LPS
IL-2 (unit/10° cells)

Control 10 0.90+0.09 1.68+0.36 0.93+0.13
YKO01-M 10 1.00£0.14* 1.99+1.12 0.87%0.05
YKO1-H 10 1.12+0.10*  2.28+0.60* 1.16+0.07*
YK07-M 10 1.07+0.17*  2.85x1.34* 1.61+0.07*
YKO07-H 10 0.89+0.10  2.55+0.64* 1.07+0.15*

YIFN (unit/10° cells)

Control 10 0.44x0.04 1.09+0.16 1.66x0.64
YKO01-M 10 0.54+0.08* 1.49+0.94 2.24+1.65
YKO1-H 10 0.60x0.42 1.25+x0.91 1.62+0.62
YK07-M 10 0.49+0.04* 1.28+0.35 1.62+1.04
YKO7-H 10 0.46x0.07 1.09+0.16 1.55+0.64

IL-4 (pg/10° cells)

Control 10 4.46+0.24 7.40+1.13 5.00+0.20
YK01-M 10 4.30%0.68 7.50+1.81 4.24+0.27*
YKO1-H 10 3.80+0.44* 5.06x1.06* 3.76+0.21*
YK07-M 10 4.12+0.50* 9.34+4.22  4.28+0.38*
YKO7-H 10 4.02+0.20* 7.08+1.49  4.68+0.27*

TNFa (pg/10° cells)

Control 10 56368 552+55 679+74
YKO01-M 10 083+111* 1054+83* 1017+97*
YKO1-H 10 764+61* 799+58* 856+40*
YK07-M 10 756+49* 753+108* 805+79*
YKO07-H 10 608+52 650+73* 618+41*

1. 'YKO1-M : middle dose of Ganoderma tsuga ~ YKO1-H : high dose of
Ganoderma tsuga - YK07-M : middle dose of Ganoderma tsuga ~ YKO7-

H : high dose of Ganoderma tsuga -

2. Each value are presented as Meant SD.

3. Values analyzed by student's t-test. * significant different at the 0.05 level
compared with control.
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Table 8. The effect of tube feeding with different dose of Ganoderma tsuga on

phagocytosis of granulocytes (a) and monocytes (b) in the peritonal of

female BALB/c mice
(2)
Group N Granulocyte %  Phagocytic activity
Control 9 9.87+5.37 3.45+1.20
YK01-M 9 7.52+4.10 2.68+1.09
YK07-M 10 10.47%8.60 3.35+1.44
(b)
Group N Monocyte % Phagocytic activity
Control 9 7.22+4.38 2.16x0.77
YK01-M 9 6.12+3.31 1.93+0.65
YK07-M 10 8.03%7.88 2.06x0.86

1. YKO1-M : middle dose of Ganoderma tsuga ~ YKO1-H : high dose of

Ganoderma tsuga - YK07-M : middle dose of Ganoderma tsuga ~ YKO07-

H : high dose of Ganoderma tsuga -

2. Each value are presented as Meant SD.

3. Values analyzed by student's t-test. * significant different at the 0.05 level

compared with control.

4. Granulocyte % were gate% from FACScan data ; phagocytic activity were

FITC-mean, there was came from FACScan data.
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Table 9. The effect of tube feeding with different dose of Ganoderma tsuga on

body weight gain ~ food intake and feed efficiency of female BALB/c mice

immunized with OVA.

Group n Initial BW Final BW Food intake Feed
(2 (2 (g/day) efficiency

(%)
Control 12 17.34%+1.49 21.81%£1.49 3.14+x0.24 2.73%+0.90
YKO1-L 11 17.29+1.04 21.50+1.74 3.15+0.24 2.53+0.80
YKO01-M 12 17.31+0.79 21.19+£2.04 3.14%0.23 2.30+0.85
YKO01-H 11 18.05+1.28 22.24+1.54 3.21+x0.26 2.45+0.65
YKO7-L 11 17.38+1.21 21.11+2.44 3.20+0.35 2.23+0.90
YKO07-M 11 17.45%1.39 22.07+1.45 3.22+0.24 2.73+0.88
YKO07-H 11 17.09+£1.08 21.17+#1.98 3.07+#0.19 2.50+1.00

1. YKO1-L : low dose of Ganoderma tsuga ~ YK01-M : middle dose of
Ganoderma tsuga ~ YKO1-H : high dose of Ganoderma tsuga - YKO7-
L low dose of Ganoderma tsuga ~ YKO07-M : middle dose of Ganoderma
tsuga ~ YKO7-H : high dose of Ganoderma tsuga - BW : body weight e

2. Each value are presented as Meant SD.

3. Values analyzed by student's t-test .*, significant different at the 0.05
level compared with control.

4. Feed efficiency (%) = [Body weight gain (g/day) / Food intake
(g/day) ]x100%
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Table 10. The effect of tube feeding with different dose of Ganoderma tsuga on
the tissue weight and their relative weight of female BALB/c mice
immunized with OVA.

Tissue Weight (g)
Groups " Spleen Liver Kidney Heart Lung
Control 12 0.26x0.08 1.13#0.19 0.31+0.03 0.13x0.02 0.17%0.02
YKOI-L 11 0.25+0.10 1.00£0.17 0.29:0.05 0.10£0.01* 0.12+0.03
YKOI-M 11 0.2420.13  1.02#0.17 0.29+0.03 0.11%0.01* 0.12%0.02
YKOI-H 11 023$0.10 1.1020.16 0.30£0.05 0.110.02* 0.13+0.03
YKO7-L 11 0.23x0.14 1.00£0.23 0.30:0.06 0.10%0.02* 0.14+0.02
YKO7-M 11 0.2620.15 0.99£0.18 0.30:0.05 0.10+0.02* 0.14+0.03
YKO7-H 10 0.27£0.09 1.01+0.23 0.32+0.04 0.11:0.03 0.14+0.02
Relative tissue weight (%)
Control 12 1.20+0.33 5.12#0.65 1.42+0.10 0.57+0.08 0.79+0.12
YKOI-L 11 1.14#0.38 4.59:0.50 1.32+0.11 0.45+0.09* 0.55x0.10
YKOI-M 11 1.10x0.62 4.42#1.56 1.30+0.44 0.49+0.19 0.54x0.20
YKOI-H 11 1.02+0.62 4.90£0.64 1.35:0.15 0.48+0.11 0.57x0.11
YKO7-L 11 1.04+0.56 4.67+0.71 1.39:0.21 0.49+0.08* 0.68+0.09
YKO7-M 11 1.17x0.61 4.52+0.63* 1.360.15 0.49+0.07* 0.65%0.14
YKO7-H 10 1.20£0.36 4.61x0.77 1.47+0.16 0.50+0.13 0.65x0.11

1. YKO1-L : low dose of Ganoderma tsuga ~ YKO01-M : middle dose of
Ganoderma tsuga ~ YKO1-H : high dose of Ganoderma tsuga - YKO7-L : low
dose of Ganoderma tsuga ~ YK07-M : middle dose of Ganoderma tsuga

YKO7-H : high dose of Ganoderma tsuga -

2. Each value are presented as Meant SD.

3. Values analyzed by student's t-test .*, significant different at the 0.05 level
compared with control.
4. Relative tissue weight (%) = [ organ weight (g) / body weight (g) ]x100%
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Table 11. The effect of tube feeding with different dose of Ganoderma tsuga on

phagocytosis of granulocyte in the blood of female BALB/c mice

Group n Granulocyte % Phagocytic activity
Control 12 49.41+19.11 10.09+5.95
YKO1-L 8 47.28+22.70 8.87+5.08
YK01-M 11 58.64+23.63 11.39+5.00
YKO1-H 11 43.36x18.86 7.49+3.89
YKO7-L 12 50.70+19.61 9.61+5.22
YK07-M 1 44.39+19.37 8.22+4.90
YKO07-H 11 52.02%18.73 10.18+6.12

1. YKOI-L : low dose of Ganoderma tsuga ~ YK01-M : middle dose of
Ganoderma tsuga ~ YKO1-H : high dose of Ganoderma tsuga - YKO7-L : low
dose of Ganoderma tsuga ~ YKO07-M : middle dose of Ganoderma tsuga ~
YKO7-H : high dose of Ganoderma tsuga -

2. Each value are presented as Meant SD.

3. Values analyzed by student's t-test .*, significant different at the 0.05 level

compared with control.
4. Granulocyte % were gate% from FACScan data ; phagocytic activity were

FITC-mean, there was came from FACScan data.
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Table 12. The effect of tube feeding with different dose of Ganoderma tsuga on
the amount of Th1 cytokine released by spleen cells of female BALB/c
mice immunized with OVA.

Mitogen addition

Group N Spontaneou  PHA LPS OVA
IL-2 (unit/10° cells)
Control 12 0.53+0.04 0.62+0.04 0.46x0.05 0.73+0.09
YKO1-L 11 0.42+0.06* 0.52+0.12 0.39+0.05* 0.82+0.15
YKO01-M 11 0.37+0.06* 0.59+0.35 0.34+0.04* 0.56+0.12*
YKO1-H 11 0.41+0.09* 0.48+0.10* 0.37x0.05* 0.67+0.21
YKO7-L 12 0.45+0.07* 0.55%0.17 0.37x0.02* 0.66+0.12
YKO07-M 11 0.47+x0.09 0.57+0.15 0.42+0.05 0.65x0.13
YKO07-H 11 0.58+0.11 0.60+0.10 0.46x0.06 0.66x0.14
yIFN (unit/10° cells)
Control 10 0.16x0.02 0.43+0.11 0.30x0.18 0.23+0.07
YKO1-L 11 0.08+0.01* 0.56x0.19 0.21+0.12 0.26+0.12
YK01-M 12 0.10x0.02* 0.51+0.29 0.29+0.23 0.35+0.34
YKO1-H 11 0.10x0.01* 0.52+0.14 0.32+0.18 0.37+0.30
YKO07-L 12 0.13+0.01* 0.55x0.17 0.52+0.37* 0.62+0.66*
YKO07-M 11 0.15+£0.02* 0.60+0.31 0.47+0.23 0.42+0.30
YKO7-H 11 0.1320.02* 0.43+0.16 0.31+x0.18 0.26+0.11

1. YKO1-L : low dose of Ganoderma tsuga ~ YK01-M : middle dose of
Ganoderma tsuga ~ YKO1-H : high dose of Ganoderma tsuga - YK07-L : low
dose of Ganoderma tsuga ~ YKO07-M : middle dose of Ganoderma tsuga -~
YKO7-H : high dose of Ganoderma tsuga -

2. Each value are presented as Meant SD.

3. Values analyzed by student's t-test .*, significant different at the 0.05 level
compared with control.
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Table 13. The effect of tube feeding with different dose of Ganoderma tsuga on
the amount of Th2 cytokine released by spleen cells of female BALB/c
mice immunized with OVA.

Group N Mitogen addition

Spontaneou  PHA LPS OVA

IL-4 (pg/10° cells)
Control 12 2.21+0.34 2.45%x0.28 2.07x0.25 2.22+0.45
YKO1-L 11 1.72+0.23* 2.32+0.54* 1.55+0.19 2.52+0.38
YKO01-M 11 2.23+0.23 2.50+0.33 2.39+0.45 2.03%0.16
YKO01-H 11 1.80+0.26* 2.08+0.26 1.90+0.21 2.08+0.25
YKO7-L 11 1.84+0.14* 2.74+0.62* 2.46x0.37 2.66x0.69*
YK07-M 11 2.07+0.23 2.30+0.20 2.03x0.24 2.12+0.35
YKO07-H 11 1.63+0.27* 1.83+0.50* 1.44+0.20* 2.73+0.29*

IL-5 (pg/10° cells)
Control 11 27.65%1.53 41.29+4.46 29.28+3.12 44.26%9.06
YKO1-L 11 25.14+1.03 45.67£12.8 27.69+1.39 40.68+6.08
YKO01-M 11 27.22+1.63 40.15+x8.97 28.97+2.36 41.04+9.31
YKO01-H 11 22.79+1.31 29.76+3.25 25.38%£2.43 37.34+8.28
YKO7-L 11 30.06£1.50 38.45:6.23 30.26x5.39 46.71+10.2
YK07-M 11 29.42+1.52 44.79+11.4 31.57+2.13 46.09+14.8
YKO07-H 11 26.53+1.91 43.14+10.0 27.94+1.42 47.96x13.7

1. YKO1-L : low dose of Ganoderma tsuga ~ YKO01-M : middle dose of
Ganoderma tsuga ~ YKO1-H : high dose of Ganoderma tsuga - YKO7-L : low
dose of Ganoderma tsuga ~ YKO7-M : middle dose of Ganoderma tsuga
YKO7-H : high dose of Ganoderma tsuga -

2. Each value are presented as Meant SD.

3. Values analyzed by student's t-test .*, significant different at the 0.05 level
compared with control.
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Figure 1. The growth curve of mice supplemented with different dose of

Ganoderma tsuga
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Figure 2. The effect of tube feeding with different dose of Ganoderma tsuga on
TBARS contant in liver homegenate of female BALB/c mice. Each value are
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Figure 3. The effect of tube feeding with different dose of Ganoderma tsuga on
serum total IgA ~ IgG and IgM antibody contant of female BALB/c mice.

Each value are presented as mean+SD, n=12~13. Value analyzed by

student's t-test. * significant different at the 0.05 level compared with

control.
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Figure 4. The effect of tube feeding with Ganoderma lucidum product on the
activity of natural killer cells in the peritonal. E/T=100.Each value are
presented as mean+SD, n=10. Value analyzed by student's t-test. *

significant different at the 0.05 level compared with control.
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Figure 5. The growth curve of mice supplemented with different dose of

Ganoderma tsuga during the period of immunized experiment.
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Figure 6. The effect of tube feeding with different dose of Ganoderma tsuga on
TBARS contant in liver homegenate of female BALB/c mice. Each value are

presented as mean+SD, n=10~12. Values analyzed by student's t-test .*,

significant different at the 0.05 level compared with control.
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Figure 7. The effect of tube feeding with different dose of Ganoderma tsuga on
serum total IgA ~ IgG and IgM antibody contant of female BALB/c mice

immunized with OVA. Each value are presented as mean+SD, n=11~12.
Values analyzed by student's t-test. *, significant different at the 0.05 level

compared with control.
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Figure 8. The effect of tube feeding with different dose of Ganoderma lucidum
product on the activity of natural killer cells in the peritonal. E/T = 80. Each
value are presented as mean+SD, n>10. Values analyzed by student's t-test,

comparisions with control group, significant at the 0.05 level are indicated by

*
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Figure 8. The effect of tube feeding with different dose of Ganoderma tsuga on

the ratio of Th1/Th2 cytokine of BALB/c mice immunized with OVA.
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