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Effects of Ganoderma lucidum and it combined with Radix Salviae Miltiorrhizae, Radix
Bupleuri, and Fructus Schisandrae Chinensis respectively on experimental hepatic in-

juries in mouse
CHEN Xiao-Li WANG Sheng-Chun TIAN Wei-Bin, HU Yong-Wu (Department of Pharmacy, Xijing Hospital, Fourth Military Medical University, Xi an
710032, China)

Abstract: Objective To investigate the pwiective effects of alcoholic extracts of Gunoderma lucidum (GL) and its combination with Radix
Salviae Miltiorrhizae (RSM), Radix Bupleuri (RB), and Fructus Schisandrae Chinensis (FSC) respectively on experimental hepatic injuies. Meth-
ods Hepatic injury models were established with the injections of cathon tetrachloride (CCly) or D-galactosamine(D-GlaN) into mouses and then
the therapeutic agents at same dose were given respectively. The activity of cholinesterase (ChE) and alaline aminotransferase( ALT) in the serum and
hepatic homogenate, the contents of malonyl dialdehyde (MDA), alkaline phosphatase ( ALP) and reduced glutathione (GSH) in hepatic homogenate
from all mouse were detemined. The morphologic changes of the livers were also observed with VG staining. Results Tn CCly treated mice, serum
ALT activity was increased markedly while ChE activity decreased significantly. GL and GL+ RB, GL +FSC could relieve these changes; GL com-
bined with all other agents could inhibit the GSH accumulation, but only GL+FSC had a suppressive effect on MDA increase and made it retum to
normal. For D-GlaN treated mice, all agent groups had little effect on the activity of ChE; Only GL dramatically reduced the increased activity of
ALT; GL+ RSM could eliminate the GSH. but not significant; GL and all GL. combinations could decrease the increased MDA (P<0.01). Patho-
logical observation showed that hepatocyte damage in GL group and GLAFSC group inclined to recover. Conclusion The results indicate that Gan-
oderma lucidum is an effective agent against hepatic injuries especially combined with Fructus Schisandrae Chinensis, which may be associated with
its anti-hepatocyte oxidation.

Key words: Ganodema Lucidum; cabon tetrachlorde; D-galactosamine; hepatic injury

[ Ganoderma lucidum (Ieyss. ex Fr.) Karst]

1
b b b
", : ", 1.1 #H
CCl ’ 1.1.1 . . ; ( Bupleu-
(3 o ’ rum chinerse DC), ; | Schisandra chinensis
( Turez) Baill, ; (Salvia miltiorrhza Bge),
B . s 10 2,
, , . . lh, . 2 : :
, , 10.24 ¢( 981221). + .
. + . + , 3.07
a( 990201).5. 14 g 990114).3. 47 g( 990114)
(1959—), s s 6 . o
: (029)3375530 1.1.2 (ALT, 98061 1)
: 0L0L0% $200E 04 (ALP,  981022), (ChE,  981114)

, (MDA, 980923)



568 23
(GSH, 981123) . D 1.2.2 D-GlaN @
(D-GlaN) . s (20+2)g , 6 s
1.1.3 . , . 50ml°L ' .
( 08—013 ). . D-GlaN 400 mg ks ' 3 d 1
1.2 7k .3 , . 2
.21 CCly 60 " 3d D-GlaN 400 mg*
, (20. 5852 60g - 6 , ke - 2
s s + R + , + ,12h s
, @2+3C 0% ~T70% 3 123 SPIM
d . 2 ml°kg L
200 ml° L' CCly 2ml°kg 3d 5
1, 3 s N 10 ml
kg b 212gkg 2.1 3t CClA BT o) B3 M U1 B8 76 Head B
33Teks Lo ALT 5.8 . CClL
1.94 i‘i‘g e 10 ' AL ' '
10d, P 3d 2oorf1:L*' 6.67 : -
ccl, 2l ke 1 ’ ’ + ALT s ALT ,
, 12 h s s ALT. ’ (1(<P<0.0010)10) +
ChE; . 100 ml° L' ’ o
.4 °C 10 000 ¥ min 20 min  SD-100 - ChE ’ -
ALT . ALP. ChE.MDA. GSH Jrl ’ ChE
1 ca, (n=10 x=*s)
Tab 1 Effect of alcoholic extracts of Lingzhi and Lingzhi combined with others on enzyme activity in chronic CCl, liver in juries in mice (n=10,x = s)
) Serun Honvogenate
Group Dosage
AIT(UL™D EWUL D AIT(UL™D ChE(U LD
Normal 10 ml°kg ! 7.15+2.11b 659.4+49.72b 184.9+38.97> 89.76+11. 33>
Model 10 ml°kg ! 39.39+10.62 274.5+76.77 262.6+26.21 29.467+9. 65
Lingzhi 2.12 g'kg ! 17.13 4-6.03b 728.5432.97" 231.2446.75 176.2 =4-38.08"
Lingzhi+ Wuwetzi 3.37 g'kg ! 17.49 +3.32b 626.4+111.8> 268.8460.07 98.65+10. 420
Lingzhi+ Danshen 2.50 g°kg—1 22.05 £9.79b 751.8 +128.5b 163.2469. 76> 202.8 +45.38>
Lingzhi+ Chaihu 1.94 g'kg ! 9.38 +1.99P 373.1+74.86 139.4+32.9> 51.284+10. 432
a; P<0.05 b: P<<0. 01 vs model group
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Tab2 Effect of alcoholic extracts of Lingzhi and Lingzhi com-
bined with others on ALP and free radical in chronic ’ ’
CCl liver injuries by in mice (n— 10 x =) +
orow Doege AIP(U°L D) GS}IL{JI(H%EQTE?U MDA (nmol°L 1) 2.4 HTD-GLN LD BARIETR (R 0 B o
Nomal 10ml'kg ! 21.98+3.33> 64 25?19. 91b 95 4121;1;9. 888 ALT 41.05 D-GlaN
Model 10mlkg™ ! 51.16£26.27 170.9 +38.07 128.6 =+21.07 R 18. 59 R .
Ligzhi 2. 12g°kg ! 67.90£25.41 176.8 +£16.67 130.1 =+26.09
Lingzhi+Wuweizi 3.37g°kg™ ! 69.59+24. 82 132.1 =+20.19> 92, 38+37. 9% ALT 2.9 . ’
Lingzhi+Danshen 2. 50g°kg ! 51.1611. 08 98.43£15.21" 120. 1 *£17. 09 ChE s D-GlaN ChE
Lingzhit Chaihu 1, 94 kg1  57.20222.72 124.6 21.20b 116.8 =+37.21 3

a; P<0.05, b, P 0.0l vs model group
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Tab 3 Effect of alcoholic extraction of Lingzhi and Lingzhi c ombined with others on enzyme activity in chronic D-Glan liver injuries in mice ( = 10, x +5)
Serun Honogenate
Group Dosage
ALT(UL™ 1) (hEU L™ 1) ALT(UL™ 1) ChE (U1, 1)
Normal 10 ml°kg ! 5.41£1.79b 651.8480. 48> 222.1+52.16 193.9+33. 28"
Model 10 ml°kg ! 13.29+2.18 443.5+62.35 247.1459.40 146.4+38. 94
Lingzhi 2.12 g'kg ! 8.52+3.63b 605.0431. 35 281.1£71.66 124.2420. 07
Lingzhi+ Wuwezi 3.37 g'kg ! 6.00£1.35P 629.9£67. 09 108.1£19. 04> 130.0=19. 89
Lingzhi+ Danshen 2.50 g'kg ! 19.89 +6.49 573.7+60. 77 236.6 +73.63 81.34+11.49
Lingzhi+ Chaihu 1.94 g°kg—1 21.8819.04 504.8+62. 09 292.6 4-55.20 115.8E16. 88a
a; P<0.05 b: P<<0.01 vs model group
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Tab4 Effect of alcoholic extracts of Lingzhi and Lingzhi com-
bined with others on ALP and free radical in chronic D-
GlaN liver injuries in mice (n=10, x £ ) +
2 °
Homagenate
Grow W TR GSHGg LD MDAl LD ’
L= >SH(mg ° L~ nmol® L~
b - ; GSH . GSH
Nomal 10mlkg ! 26.9158.84 50 3+7.9% 15 7943.67
Model 10mlkg ! 26.4545.16  81.28F14.45 22.5344.92 > GSH—PX  GSH—ST ’
Ligzhi 2. [2g°kg ! 29.7710.09 64801216 11 21--0.95b v-GT 7,
Lingzhi+Wuweiz 3.37g°kg ™! 16.1143.63% 8. 85+15.04  9.43+1.07 (89 GSH ,
Lingzhi+Danshen 2. 50 g°kg™ ! 32.2346.07  61. 81£15. 25 8.57+0.68
Lingzhit Chaihu 1. %4 g°kg—1  20.1944.39 89. 39+£25. 57 9.954+2.21b ’ GSH
a: P<<0.05, b: P<<0.01 vs model group ° '
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