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Effect of Dietary Monascus Pigment on the Liver Damage
Induced with CCl, in Rats
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In the biological world, there are a number of ecological fights for survival between each organism such as plants,

animals and microorganism. In such events, an organism can use its natural bioactive products as defence agent against

other organisms. Furthermore, natural bioactive products can be utilized for medicine or functional food. Recently, we
investigate the effect of Monascus pigment extracted from a fungus, Monascus anke, on the alcohol metabolism and
blood lipid profile. In the present study, it is observed that Monascus pigment supplemented dietary may have a
hepatoprotective effect on rat's liver damage induced with CCl,. By treatment with CCl, (3 times, 1.P), liver damage was
reduced more in the rats fed 2% Monascus pigment extract supplemented diet than those fed standard diet, based on the

serum levels of alanine aminotransferase, microsomal glucose-6-phosphatse activity and hepaic malondialdehyde content.
On the other hand, oxygen free radical generating enzymes, hepatic P-450 dependent aniline hydroxylase, xanthine
oxidase, and oxygen free radical scavenging enzymes, hepatic glutathione S-transferase, catalase, superoxide dismutase
activities were generally higher both in CCl, treated group and control fed 2% Monascus pigment extract supplemented
diet than those fed standard diet. In conclusion, the rats fed 2% Monascus pigment extract supplemented diet showed
more reduced liver damage than those fed standard diet, which may be due to the acceleration of oxygen free radical

metabolism.
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Fig. 1. Body weight gains of rats. Each value represents the mean of 14 rats. @-@: Normal, A~A: 2% Monascus, 3-01: 4%

Monascus. No significant difference between each group.
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Table 1. Effect of dietary Monascus extract on the liver pathophysiological condition in rats

Markers of liver injury Normal 2% Monascus 4% Monascus
LW/BW (%) 2.78+0.08 2.68+0.06 2.87%0.10
TRS" 5.6410.51 6.5110.59 5.96£0.61
Serum ALT? 22.5014.43 29.1748.65 35.0016.66
Hepatic G-6-Pase” 4.03+0.39 5.3610.69 5.10£0.48

Each value represents the mean = S.E. of 7 rats.

Unit: “nmole MDA/g of liver tissue, 2Karmen unit/min/ml of serum, *nmoles pi/min/mg protein.

No significant difference between each group

Table 2. Effect of dietary Monascus extract in the liver weight/body weight (LW/BW%), thiobarbiturate-reacted substance (TRS), serum
levels of alanine aminotransferase activity (ALT) and glucose-6-phosphatase (G-6-Pase) activities in CCly-treated rats

Normal 2% Monascus 4% Monascus
Markers of liver injury
Control CCl, Control CcCl, Control CCl,
LW/BW (%) 2.68+0.06  3.30£0.07" 2781008  3.41£0.04™ 2.87£0.10  3.46£0.05"
TRSY 5.64+0.51  11.79+1.20""? 6.51£059  7.7610.92" 5.96£0.61  6.12+0.82™9
Serum ALT? 22.50+4.43  86.67£10.87" 29.1748.65  48.33%8.08™ 35.0016.66 56.67+6.170
Hepatic G-6-Pase” 4031039 252402779 53610.69  3.74+0.37% 510048  3.46+037™

Each value represents the mean £ S.E. of 7 rats.

Unit: "nmole MDA/g of liver tissue, 2Karmen unit/min/ml of serum, “nmoles pi/min/mg protein.
Osignificantly different from each control group,

9significantly different from normal group treated with CCl, (; P<0.05, ™*; P<0.01, ™", P<0.001)
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Table 3. Effect of dietary Monascus extract on the hepatic oxygen free radical generating enzymes activities in CCly-treated rats

Normal 2% Monascus 4% Monascus
Enzymes
Control CCl, Control CCly Control CCl,
CYPdAH?Y 3484038  0.8440.117P 4.38+0.57 0.8110.10"™™ 3421036  0.84+0.16™
Xo? 3.17£022 2301042 3.3310.20 2.74+0.30 3.58+047  2.76%0.75

Each value represents the mean *+ S.E. of 7 rats.

Unit: "p-aminophenol nmoles/hr/mg protein, “nmoles uric acid/min/mg protein.

Osignificantly different from each control group (***; P<0.001)

Table 4. Effect of dietary Monascus extract on the hepatic oxygen free radical scavenzing enzymes activities in CCly-treated rats

Normal 2% Monascus 4%, Monascus
Enzymes
Control CCl, Control CCl, Control CCl,
GST” 736.78+59.55 681.76£54.75 812.05£75.15  659.05+62.50 715.98+68.79  646.66+60.19
Catalase? 24.85+2.49 37.54+2.19" 37.53+3.15 42.85+4.35 35714270 42.48+3.44
sop? 78.61+7.25 90.8248.96 90.601£9.48 103.19£9.98 78.0416.95

61.78£5.76

Each value represents the mean & S.E. of 7 rats.

Unit: “nmoles 2,4-dinitrobenzene-glutathione conjugate/min/mg protein, “reduced H,0, nmoles/min/mg protein, *50% inhibition of

autoxidation of hematoxylin/min/mg protein.

Ysignificantly different from normal control group, significantly different from each control group (; P<0.05, ™; P<0.01)

Table 5. Effect of dietary Monascus extract on the hepatic contents of glutathione in CCl,-treated rats

Normal 2% Monascus 4% Monascus
Enzymes
Control CCl, Control CCly Control CCl,
GSH" 2.71£0.17 3.44£0.29 2.60%0.18 3.7510.28™ 2.79£0.28 3.73£0.41
Each value represents the mean & S.E. of 7 rats. »
Unit: "umoles/g of tissue, Psignificantly different from each control group (™*; P<0.01)
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