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Protective Effects of AHCC on Carbon Tetrachloride
Induced Liver Injury in Mice
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Active Hexose Correlated Compounds (AHCC) extracted from cultured broth of Basidiomycotina
were examined for their protective effects on carbon tetrachloride (CCl,)-induced liver injury in
mice. The AHCC treatment obviously suppressed the changes of several physiological and
biochemical parameters in the mice injected with CCI, for 5 days: the decrease of body weights
and the increases of liver weights, the sGPT (serum glutamate pyruvate transaminase) level and
the level of LPO (lipid peroxide) induced by CCl, were significantly reduced by the AHCC
treatment. The AHCC treatment also induced detoxication enzymes—GST (glutathione S
transferase) and UDP-GT (uridine diphosphate glucuronyl transferase) activities. AHCC also
showed some effects on the CCl;-induced suppressin of phase I drug-metabolizing enzymes. The
anti-oxidant effect and the activity modifying-effect on drug-metabolizing enzymes might be
related to the AHCC protection of liver from CCl,-induced liver injury.
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Tasrg 1. Effects of Different Treatments on Body
Weights, Liver Weights
Change of % of control
Samples body weight liver weight/body
(g/5 days) weight (%)
Control —-1.6+0.9¢ 100.0+£6.5
CCl, —2.4%+1.1 173.5+37.1*
AHCC —0.6+0.5 107.1+3.3
CClL,+AHCC ~-1.25+0.9 135.0+9.0*

"~ $Values represent means-+SD of 4 or 5 mice.

*Statistical significances of differences vs. control are
indicated with p<0.05.

4 Statistical significance of differences vs. CCl, treatment
is indicated with p<0.05.
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wp i ) Fig. 1. Changes of Levels of LPO from CCl, or
4. BIHEMAHBERROLE AHCC-Treated Hepatic Microsomes in Mice
8 TSR HBERFE O IR 2 W L 722658, GST iR Values represent mean+SD of 4-5 mice per
. .- . group and are shown as percent changes
et & 0r UDP-GT ittt CCL 85T 9 40 0 i & compared with control. The value of the con-
7275, AHCC & gz 55 L 72213 2 e o o #miill i i trol (mean +SD) is 131.94-+21.53 nmol/mg-
Zb U 72, % 512, AHICC Wikl 58Tl GST itk protein .
s ) 7 (Fi *Significantly different from untreated group
EAEL (Fig 3). at p<0.05. ~ Significantly different from

CCl;-treated group at p<0.05.

TasLe II.  Effects of Different Treatments on Serum Parameters

o &Bt;ﬁaieb&rﬁat—é Triglyceride Albumin

transaminase (IU//) (mg/dl) (g/dl) Albumin/Globulin
Control 51.4+11.5° 84.5+39.6 4.640.2 2.0x0.3
CCl, 369.51+152.8* 82.7+24.5 5.1+0.5 1.9+0.4
AHCC 66.0+35.9 93.3+36.6 4.610.3 1.9%0.2
CC14+/\”C( 164.7+10.8* 65.5+24.1 4.8+0.5 1.6X£0.2

Y Values represent means+SD of 4 or 5 mice.
*Statistical significances of differences vs. control are indicated with p<<0.05.
& Statistical significance of differences vs. CCl, treatment is indicated with p<<0.05.
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Fig. 2. Changes of Contents of Cytochrome, P450 Activities of ERDM, AHH and BROD from
CCl, or AHCC-Treated Hepatic Microsomes in Mice
Values represent mean=SD of 4-5 mice per group and are shown as percent changes
compared with control. The values of the control (mean+SD) are ERDM: 1.821+0.17,
AHH : 6.4+1.93, BROD : 0 nmol/min/mg-protein.
*Significantly different from untreated group at p<0.05. # Significantly different from
CCly-treated group at »<0.05.
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Changes of Activities of GST and UDP-GT from CCl, or
AHCC Treated Hepatic Microsomes in Mice
Values represent mean £SD of 4-5 mice per group and are
shown as percent changes compared with control. The values
of the control (mean::SD) are GST: 102.13+5.18 nmol/
min/mg, UDP-GT : 18.14+1.25 nmol/min/mg-protein.
*Significantly different from untreated group at p<0.05.
~ Significantly different from CCl,-treated group at p<<(.05.
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Fig. 4. Liver Morphology after CCl, Treatment (I1.E. stain, X200)
a) CCl, (0.4 ml/kg, i.p.)-treated ; b) CCl, FAHCC (5%-diet) -pretreated.
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B

A ! albumin, AHCC : active hexose correlated compounds,
AHH : arylhydrocarbon hydroxylase, BRM : biological
response modifiers, BROD : benzyl oxyresorufin O-
dealkylation, CCl, : carbon tetrachloride, ERMD :
erythromycin N-demethylase, G : globulin, GPT :
glutamate pyruvate transaminase, GST : glutathione &
transferase, TG : triglyceride, TP : total protein, UDP-
GT : uridine phosphate glucuronyl transferase.
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