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Abstract

The study is based on Ganoderma lucidum mycelium powder and Ganoderma lucidum fruiting
body extract made of Ganoderma lucidum powder, to explore its effect on carbon tetrachloride
(CCl4) hepatitis. Carbon tetrachloride (20%, 0.2 ml/100g body weight) is administered twice a
week for a total of eight weeks. One day prior to the administration of carbon tetrachloride, the
rats were orally administered with Ganoderma lucidum orally once daily until the end of the expe-
riment. Ganoderma lucidum powder on the 1, 3, 6, 8 weeks of carbon tetrachloride increased se-
rum AST, and ALT values significantly reduced. Carbon tetrachloride-induced chronic hepatitis in
rats significantly increased the weight of the spleen, reduce the liver protein content, increase liv-
er lipid peroxidation and collagen content. Ganoderma lucidum powder significantly increases the
protein content, and reduces the degree of lipid peroxidation and collagen content. From these
results, it is clear that Ganoderma lucidum powder can alleviate carbon tetrachloride-induced
chronic hepatitis in rats.
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FRER U R ZHLAEMN K RZETFLABEEG R RZE A M, BT IEAER (CCL) FF A& IThR .
PISEALER(20%- 0.2 ml/100g body weight)BE BB FHK, F/N\EH. KR THEMBBTII—K,
BHEOLBFRZN—RK, EELRER. REZFHME—. = . NEALKUBRE A &SR MIBAST
KALTEHHREEIEA. NEARBERXRAREBEFAAEMMBERESR, ROFBEEERSE, Hn
RERTEAEEAREEASE. RETFHRPFRMMNEARSE, KRRERTEMEENREER
HEE. HXEERPRER, RN IBRZNEARETHE KR BB % .
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1. 5|8

R Z(Ganoderma lucidum) X 4752, ]9 2 fLEH(polyporaceae) ') =5 FLE , B AR, 1A,
KRB, B RECERE, BWEaER6E. HAERNAGHORAG TERL L, W25 8 Z M HE
R 2 ST 2M, WREL FA A . SREFE AN ME S . 2 LR AR RGEEN,
RARZ) LR Z [FRmUANK, i, ZRARAIN, BEHWES, AEEFE] o (KEHH)
Rib [, P G, MMEAERSS, *hh e, EAMEEM ], MERRZ L, EEKHEH, U
bt W | R S A N T R R RN

RZVIBGHT RN AT X 8 22, 9 27 A2 TR S At AR S . b T3 2R iR AR KR, 52
AAEF B S EATRE, 78 1950 FAFE T REANTEFREARKERE. 4, EHA, hE. EH,
GV DL SO NS 3 B A B AT RDAC P . R T SEARIREE AL, AN D 23 R F v P R I R TR 224
FIS IR RN pH SRR L 2RI R ZEMEME, 35 2 M TR SR g & amArl. EJL+
R, BREAETE S NIRRT, RZF S KB 2 RN e Ok a8 AR S
Ry MG IESS KRGV A B YT AL IESE T i FE T R Z 25 HANME R 5] & R Z 2 AR FE I A
e RZWIETERIE% F 5, EE R ML HE(polysaccharides) = i J5(triterpenoids) 1% & (nucleotides)
N FEEE(LZ-8) X (Amino acids). 2 PPl & 70 2 AL 2 IR G Y (peptides) S5 [ 1], Z5EE AL
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2, B SRR . BUMR 21 IR T RE(3] (4] BUEEAL[4] [5][6] (7]~ FEILAR[81LA A HiaE & [9])55 2 Wik
Vg

RZ R DhReAE S SL 0 O 2kttt , R Z 7K EL Bt A0 DO SR 51k A K B ERE L2
PEFFRA RS AER9] [10] [11]. T SCHERTE H R 2 BT & 08 =k 28 B2 40 i) DU S Bk S 2 2k L b
(D-galactosamine) fT 5| & [ AT 451455 S BT 45[12] [13], R Z M2 (ganoderenic acid) A+ B 8§ C2 % PU& 1L
TR A R A R ER[14], R Z B 2R R #OK K B A 73 85 R 2211 =k A5 100 ) FF e 48 e %) 4
[15], S3—7J7ih, WA R Z 2R B a5k 5 R ZE Fr 51 A2 i 21 4E 4031 S DU S Bk 51 A2 1)
JH4545[16]. Gao KFENFEH R ZILRIFIEANEEA T IAATRERIETE, HATER B HERRE .
p-glucuronidase. HLFLEAL . PURFEIETE T NO K77 45« 4EH7FT 20 I P8 55 1018 5 A S R 1R 177

A0 I 57 AR A 5 IR PP S 7 VE18], 88 A DU S4B (CCLy) 5 & K BRI 1 8 AR = AV A R
ZH LN SR Z IR B A AP DhRE, DA 7 i T R AR AT DR A 2 A3

2. MRISHE
2.1, REBSEBFG R FEEERMRIESE

B FH(G. lucidum) (BCRC3604 1) H G V5 HT 1 6 fh Tk & et 7o it AL M) SRR A7 Lt s ot o 7RG
WHEEAE S, K PDA (Potato dextrose agar)“ iR 2 R Z 22, B 1 em I K/NBEBEEF N & T 1 L B 3R3E1
2L i, 25°C, 120 pm HEH—JH, JEHEA 500 L KRR 7R — ), REEZMHIE, A 50 ik
FERE, 40 rpm FiFE, 0.5 vwm BFES K 30CR:FR 7 KG, BRZHLRKEER, £THERRZHL
Wk . BEFREEAEFH 2%IE TM . 2% & 0.5%ERkHm ), pH 4.0. R2ZFSLARZ4iKT 100°CAEEL 30
SEPE, BEERUR TR R E T SRR . Wi BT 4CR A

2.2. SEIGEMIR AL

fii ] Wistar KR, W [ ER} 2 5 S50 5h 20 B0 S T oty 1R 9% T b [ BE 24 K H BE 2 R =
TFEHIE N 22°C + 2°C, HIE 12 /ANBFSRE, 12 /NEFIGE . kbl AR A 2 SRAEDRE, WOK @ sE A3 .
SNPDIE B Ja ik AR 70 R, FERIEYIRER TR, RRIREE RN, HudE v ERR, b
MUY, BRIEHfEHI4 10 R4t He s dEH 12 H,

2.3. RISV ERECH)

RZ WA S R Z T SRR 2 A (LA IR R ZH0) AR UGRIRPi - R Z R I E — A
FREH 2.52 g (K E 70 Kg), KRAEKSE KRS AR AR LR E LA THE B R Z 802 K. $.
7 DL 25 B T K o T C 22,54 67.5 K 180.0 mg/ml 2 B VF( AN NETIE 1. 3. 8 £%), &1k
BT, BTN 100 A% KA ER T | 25 A8 MK RS T FEEFR R 817K, MR 24 silymarin
(Sigma) &% T 0.5% carboxmethyl cellulose (CMC), Ft ¥ & A 20 mg/ml.

2.4. KERRFERRESZE

IV T 88— IR S BRI A TR — R T, M H# T HE KRR — H k. &)
PRIRE 3T DY AR A T 20% MRS A, B T &5 0.2 ml/100g body weight), T3 —k &
BT, KRS, HMErHALe, FIUSMBERTERH . = ANEN, KRES
Tok PRI T R0 kA I, AR IR AR ARG 72 o 35 )\ SR I A1 [ B 6 KRR, RV R U B B, AUk AR
B EKBEA S, WK, FEE. BRI PS5y, A R AR 2 3 IR T 10% 4 AR /R Dk
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WL POREYI RN, SAREEAE 100CE ST HRERSTENE . LRSS 4 48, 7T
-80°CH& M. REEARE IR, 1N 5T 5 ot i FAK -

2.5. MiEFEHFALE

MREAR I, S EAFLEERE fE, L4700 rpm 2.0 15 2080, BUMGE ARG . B—. =8 Rt
1T alanine aminotransferase (AST) /% aspartate aminotransferase (ALT)#: 3. #6575, /AR AST. ALT 4t,
B0 A 2 A (albumin) P E o KSR K77 (Roche),

PLIMLIE A= AL E 30 2 AT Al 2 (COBAS MIRA)

2.6. FFRELELAE M RARA9MIE

22X Glutathione(GSH) I %€ & #& Sedlak and Lindsay [19]/) /575, 1§ F 5,5°-dithiobis-(2-nitrobenzoic
acid) £ 5, 412 nm MWL RS A AN E K35 Ohkawa 58 AN [20]f0777%, £ 532 nm WWOLME . B
WE B 5 R I s A M R sk A A W e i A AR B E W, DA B B I 2 K R Coomassie
Blue(Kenlirlndus.; USA)Z ., T 540 nm IR JEAE, DAA-IE A& AR dER; AR EE A
(Hydroxyproline) ] #ll &£ 2 8 Neuman and Logan [21]F /77, B4 ZUKME I H0, &4k, HLL
p-dimethylaminobenzoaldehyde % 5, T 540 nm WIWOGAE; W hydroxyproline - 2H 23 H jak 25 45
S PO B B D R K s P H A AT A BER A Xia S8 N [22]/9773, 43 - T8 Superoxide
dismutase(SOD)if 45 4638 771 Ransod(RANDOX Lab. Ltd UK) A Glutathione peroxidase (GSH-Px)J& 45
55177 Ransel(RANDOX Lab. Ltd UK), K73t B2 3Rl 5E SOD K& GSH-Px; Catalase(CAT)iE £l &
R Aebi [23]1) 77 720052

2.7. R

MR RGRE E G, AT AW R e, AWM 6, —R— &K HE stain(He
matoxylin and eosin stain), 55 —F 5 H 4RI G A (Sirius red stain). S5 UK IR 67 T AARF)
A S I DR VEAL IME, K I AR 4 BRET AL 7 AU, INLAVESY o S T AR R 7 2
WY R B G T E R 25 R R RA LU BTHER I 7 .
2.8. Gt iR

B 7o B S O A, At S5 B AR B 25 DL FE AR 7 4053 BT (one-way analysis of variance), FfiE4T
Dunnet MK, L p <0.05 ANAH BHEE L. RERHEAKIE 25 R DL Kruslall Wallis H 28 58058, 115347
Mann-Whitney U test £i3&, LA p <0.05 W AH EHEE L.
3. 55
3.1. FETHK

w1 R, T CCL A, TH—AREI AR E S IEFEH AR FREmEmh, HEAE
Blgirt S, BIE RS\ ERIEEERH A, R 2B silymarin 2B KERAES CClL
HELAR AR E R
3.2. X}005#& AST. ALT X albumin {EHISZ0

W 2 fin, CCLASE—. =. AKJVEK AST. ALT ¥ EE & THERHH. THE—. =. A~ N\
Ji, RZ¥zA&. LEfE4Z AST. ALT HIKT CCly 4. silymarin ZbFEZ K EX 5 — 25 )\ H 1
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Table 1. The effects of GL powder on the body weight of the CCl -induced rats
=1L REMI CCLIFARRIBMRFRIEET L

Body weight(g)
Group'
A’ B C D E F
Before CCly 262.0+ 8.0 262.5+3.9 260.0+5.5 256.6+7.0 256.5+4.9 260.8 +3.9

1 weeks 296.5+8.4 284.5+5.7 281.4+54 2822+82 283.6+53 2753+53
2 weeks 330.1+9.0 312.0+8.9 306.4+9.3 3063+ 6.6 308.5+£6.0 299.6+7.1
3 weeks 351.7+8.0 333.8+11.7 317.1+13.9 327.4+4.8 324.7+8.0 321.1+83
4 weeks 375.6 8.8 348.9+13.8 331.0+15.0 344.0£5.5 341.9+72 333.0+13.1
5 weeks 396.3+8.5 353.1+13.6" 3493+ 14.7 364.8 4.6 360.2 + 8.8 340.5+15.0
6 weeks 423.6+9.3 369.3 +11.6" 361.5+13.0 389.5+6.2 381.7+9.4 3722+ 16.7
7 weeks 439.1+7.9 380.0+11.6 375.0+9.5 392.0+7.3 3922+104 385.7+16.3
8 weeks 454.6 +7.7 397.7+10.77% 384.6+9.7 400.0 7.9 401.3+11.1 398.8+11.9

'A: control 1, B: CCL4L, C: CCL + {&FlRZHMAL, D: CCL + PAIERAZKA, E: CCL + HAlERZKA, F: silymarin 4. >
FT A B LA Mean £ S.E.RIR, #3R/85 control 4LELHE P < 0.05, #3%/8 5 control 41 HL#% P < 0.01.

Table 2. The effects of GL powder on serum AST, ALT activities and albumin in the CCly-induced rats
2. REMTT CCLIFAKXRISMATRIME AST & ALT {EAISZN

Group' A B C D E F

AST (U/L) 70.6+2.3 240.1 + 46.0 1725+22.4 167.7+12.0 135.4+10.4" 202.9 +28.7
fweeks ALT (U/L) 39.6+1.8 188.3 & 34.0" 136.8 £22.9 117.6 + 8.5 97.84+ 9.6 176.0 +26.2

AST (U/L) 61.8+2.1  657.0+103.3"  3749+56.2 365.5+38.4" 345.1+15.77 542.1+57.4
3 weeks ALT (U/L) 331+13 558.5+22.5"  3565+37.7"  336.1+37.8" 3152+23.3™ 569.9 +53.4

AST (U/L) 713+£2.0  15152+2285"  918.1+91.0" 683.1+80.6 7009 £61.0"  1704.9 £270.4
6 weels ALT (U/L) 474+£30  1553.8+ 1663 1091.6+1132  660.8+60.1" 627.6+57.6"  1722.2+304.5

AST (U/L) 737421 1848.1 1564 1445241653 1122.6+134.8" 12026 +125.6° 1597.7+334.3
8 weeks ALT (U/L) 522+3.0 15958+ 178.5%% 1717.8+205.4  1223.7+125.5 9422+£792"  1188.2+268.4
6 weeks Albumin (g/dL)  3.37+0.06 2.95+0.07" 3.13+0.08 3.16£0.08 3.27+0.04" 2.82+0.07
8 weeks Albumin (g/dL)  3.23+0.04 2.24 +0.09"* 2.58+0.10" 260+0.11" 2.70+0.10" 2.20+0.08

'A: control ZH, B: CCL4H, C: CCly + fKFIHERZ WA, D: CCl +hfERZ MM, E: CCl +EFIBRZMA, F: silymarin . 27
HHAEH L Mean + S.EFR, XK 5 Control AEE: P<0.001, "FxE CCl AEHE: P<0.05, "#5R5 CCLAWE P<001, ""%r5
CCly A L% P<0.001.,

AST. ALT{EBBAM . AR T CCl )&, /N JVERIME albumin (EEFEHIAMK. R 20 &
T2 A0 2 KR AT AR NS 75 8 137 albumin fH; R 2R 2 K. F A& s 4 T-28 )\ & albumin (A1) T &
WA KEER . silymarin XS 2875, J\JH albumin (B %A SGEEEH
3.3. FrREFnpR A EE R

Wik 3 fior, CClL A, Hfa it ANt s S Rshldm. R2ZMA silymarin AL FARFEE RS CCly

HIBORA 25 TRZ =R A AL RNEE B BT CCL 4 . Ml BRI IS K
B CCl K. silymarin ZH3 K BRUFPAE L IR 50 K 15 7K B AT R
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3.4. FTAEEAH iRREIR M

W 4 s, A H R glutathione & & B A M R 2 = HIEAHEHANHIE MDA & &
BRAKT CCL 4, BPFERIR UL AAARE, R, mflEdl, HAPEr @t s e i B3, m &=
HIH AT hydroxyproline 7 & B AR T CCL 41 K B = I FAHHIE SOD 714« silymarin X§ CCly 5| &}
BE R BR A S 082> . hydroxyproline &5 & 8 0 A = Fh i 2 A 3G M FRAR B ¥ R

3.5. REBTAL

wiEk s K 1 FE 2 Bras, BAHLE Benr LB A R D DR S 2 SR PE B T (1] 1(b)). B Sirius
red Jeth, 10 RERRKIX S I TRKGE IR B A 4B T2 (5 2(b)). RZM 2z @A AR A Kk
JRER AT CClL, HE2(GE 5).
4. Wig

R DU SRR &R B2 1 AT 28 AR 6 45 R B oR 2 A B HER 2 I8 & 1~8 5 R AL & 1%
ik AST. ALTMH, Mo sk 4ahs.

RFHE 2451405, AT4RME) AST Al ALT &, A& AST. ALT 35 b Tk 5o FH I AR A 452405 46
HFEHR[24]0 ABRIGAE I VU ARG 573, & AST. ALT y&MEIA R BTk R 28 ae B i
AST. ALT &, a8 CClL X AFIEIIGE . AST. ALT HAEERS I sl AT I %l 52 31455 3,

Table 3. The effects of GL powder levels of liver and spleen-related parameter in the CCly-induced rats

3. REMX CCLIFRRRIBMERTRATAE. MAEFEERFESKENT I

Group' A B C D E F
Liver (g) 13.5+04 18.6+ 1.6" 194+1.0 21.8+1.7 19.1+0.7 18.8+1.5
Hepatic water (g/g tissue))  0.684+0.004  0.746 +0.004™  0.732+0.003  0.727+0.004™  0.720 £0.005™"  0.735 +0.005
Spleeen (g) 1.07 £0.05 2.06 +0.13" 1.43+0.10 1.50 +0.10" 1.48+0.12" 2.00+0.22

'A: control 2, B: CCL4H, C: CCly + fKFIERZ WA, D: CCl +hifERZ MM, E: CCl +EFIBRZMA, F: silymarin . 27
HHAEH L Mean = S.E.F7R, *#55 Control FLELE P<0.05, #2755 Control ZHELAE P<0.001, "#iR'5 CCLAE P<0.05, “FR5
CCl A th#: P<0.01.

Table 4. The effects of GL powder levels of hepatic glutathione, lipid peroxidation, protein, hydroxyproline, and SOD,
GSH-Px and Catalase activity in the CCly-induced rats

F4. REMIT CCLIFLE KRBT BFIEZA 4R Glutathione, Lipid Peroxidation, Protein & Hydroxyproline & 25 SOD.
GSH-Px, Catalase HOSEMERMNG

Group' A B C D E F
Glutathione (umol/g tissue) 49+0.3 59+04 6.8+0.2 6.0+0.4 6.1+£0.3 59+03
Lipid Peroxidation (nmol MDA/mg protein) 4.6 £ 0.7 82+ 1.1% 58+03" 49+03" 49+03" 58+0.5
Protein (mg/g tissue) 178 £ 12.4 111.0£7.0"  1324+35 1362+3.6" 145649 122.1+3.1

Hydroxyproline (ug/g tissue) 53924317 11956+ 119.8" 923.1+542 934.0+68.5 918.8+36.5" 1062.6 +50.8

SOD (U/mg protein) 145406 8.5 + 0.4 98+0.5 100+05 10.4+0.6 8.9+0.4
GSH-Px (U/mg protein) 1343.1+£119.9 876.7+54.4"™ 9833+352 9483 +50.5 902.0+323 860.2+72.5

Catalase (U/mg protein) 16.5+1.2 9.8 +0.5" 109£0.5 120£07 10.0+04 9.4+0.7

'A: control 41, B: CClL#l, C: CCly + {KAIEREMAL, D: CCl +FHEREMA, E: CCL +AEREMAL, F: silymarin 4. >
HHEEI LA Mean + S.E.F7R, %75 Control ZHHE P<0.001, "FR5 CCLALLLE: P<0.05, “F5rE CCL AL HE P<0.01.
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Table 5. The effects of GL powder on the pathological change on liver tissue in the CCl,-induced rats
5. REMI CCLIFEAKRRIBMERT AT AEHRRIFNT

Fibrosis Degeneration

Group'

++ ++ -+ ++ ++ -+

A 10
B 0
C 0

D" 0

E*™ 0

F 0 0

URFREEFRAL B MERREE, - TEW o+ AEEEREG v B beb P ek RE DRORE COLLIUBEFAELRRE P < 0.05, %
AR5 CCL 4L LA 4EILFERE P < 0.01. "R 5 CClL A LB MR P <0.05,

10

0
1
0
0
0

N Y A O O O +
N = = = A~ O
A O L D N O +
A A 0 b~ O
N OO W R O

0
3 0
1 0
0 0
0 0
1 0

(@) (b) (© (d)
(a): control 2, (b): CCL4, (c): CClL+ mflERZHMHU, (d): silymarin £,

Flgure 1. Hematoxylin-eosin staining of rat liver tissue

E 1. KEAFAEZEZE HE & F

(a): control 41, (b): CCL 4L, (c): CCL+ MR RZH4, (d): silymarin 4.

Figure 2. Sirius red staining of rat liver tissue

2. REAFAHARAXRIREDREE

B TR A 15 5 148 b, (R JE il SR IR 5 B 22 20 66 (24 138 rh (1 1 2 1 2 20k B IR &
DAL AEAS P JH 28 P 5| 2 PR P IO 21 4R AN I3 88 R P [25]. CCly BRI 28, T8, NEHIA
HEAWADEE, REFHASEEEAWHE TR, R ZmaRTHE - A& e LA R A5
SR, DoRRZMEENE CCL HIFE AR & R BERGE .

JERE RSk, A e N RESZBE, SR Ik e, 3w 5 R i, AR K [26]. A5
o, R 2R RECCE MK, R A RS AT AT AR F o BFIE 240 51 2 48, s Ja s AR ThRE[27],
S JFF I B BB N, H ™ EE I R 2 AR [28]0 R M0 YO0 T B iR A S, (X I K A ek
F, BRI R 20k b B R R R, BFIE A SE R R A . BRI & 5l R IFAF 4, RIZ54nd
AR ZEAR A 23 B R R IR G hydroxyproline & R R R A Ky, TN E H S BT LU SRR R
YT E[29]. R ZHRBEAE hydroxyproline & &k, FoRH AT LA FFAF4E Ak 0 /E o AR FTEZH 2
BRI 1S B — RSt . ORI A4S B R 04 0 ROIE i A A 9% [30], Malondialdehyde
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(MDA)Z i A R K 2, WA R E L AR AR(3 1], R K BE R B SR B
R HAT AR e 47T o TR P R R T I = AR SOD. GSH-Px Al Catalase, A%
th R 2Ry BRI E I R RIS PETE s A ] B0 SOD Il MR = AR T o IR B85 R R 20 #iil i
B A BE o — ELHTE R E H2ERE ), RZTERR B A O 2T FUESE(3] [32] [33] [34], —N
4RI SOD i {E. I G AR A S 75 silymarin Y IEXIRZ5H), A UGS 45 R 5 R AT RT
2 I silymarin (1) S2 56 [FIAE AR R BEPRAT IE 1T L

5. &t

LTI 45 R I R A RIS 2 R Z T CCly 175 R K RIS YERT 2 B g8 R, MR NI

1) REKyaIBAR M AST. ALT {8, SonIH BB 1E .

2) REMEeRAMBHAED, RAMHLATHEEEAREE, BERMAEM S, BRI AR FUE A
WFEE K BRI 421 hydroxyproline {8, &z~ E 0] BRI R LT AEALFRRE .
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