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Hepatic Oxygen Free Radical Metabolizing Enzyme Activities and Serum
Lipid Profile in Rats Fed Diet Supplemented with Monascus Pigment
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Abstract

To investigate the hepatic oxygen free radical metabolizing system and changes of serum cholesterol levels
in rats fed a diet supplemented with Monascus pigment (MP), Sprague-Dawley rats weighing about 300 g have
been fed a diet supplemented with 2% or 4% MP for a month. The rats fed 2% MP supplemented diet gained
less body weight than the control rats and those fed 4% MP supplemented diet. Those fed 2% or 4% MP sup-
plemented diet had no remarkable changes in liver function on basis of liver weight/body weight, serum levels
of xanthine oxidase, alanine amino transferase activity. In rats fed 2% and 4% MP supplemented diet, hepatic
cytochrome P450 dependent aniline hydroxylase activity significantly (p<0.05) declined about 32%, 37% respec-
tively and showed no significant differences between rats fed 2% and 4% MP supplemented diet whereas those
fed 2% MP supplemented diet showed about 29% increased hepatic xanthine oxidase activity. And hepatic glu-
tathione S-transferase and glutathione peroxidase activites in rats fed 2% MP supplemented were more in-
creased by about 17%, 28% respectively than the control rats. There were no significant differences both in
between those fed 2% and 4% MP supplemented diet. Especially rats fed 2% or 4% MP supplemented diet
showed a significant (p<0.05) increase in hepatic catalase activity by 41%, 25% compared with control rats
and those fed 4% MP supplemented diet showed more decrease in tendency of catalase activity than those 29
MP supplemented diet. But hepatic superoxide dismutase activity and glutathione content were appeared to
be similar value among three groups. On the other hand, rats fed 2% MP supplement diet showed 17% increased

levels of serum HDL-choresterol and 26% decreased valu

e of LDL-cholesterol and serum level of triglyceride.

But no different value were appeared between those fed 2% and 4% MP supplemented diet. Especially in those
fed 2% and 4% MP supplemented diet, artherogenic index were significantly (p<0.05) declined by 37%, 29%
respectively compared with control. In conclusion, it is likely that rats fed a diet supplemented with a proper
quantity of MP may have the potential of oxygen free radical detoxication and lowering of artherogenic index.
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Fig. 1. Weight gains of rats.
Each value represents the mean of 14 rats.
®-@: Control, ~-2: 2% Monascus, n-a: 4% Monascus.
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Table 1. Monitoring of liver function in rats fed a diet sup-
plemented with 2% or 4% Monascus pigment

Groups
Markers of liver injury Control 29% 1%
Monascus Monascus
Liver wt/Body wt (%) 250%0.06" 248%t007 250+0.18
Serum XO" 5181048 5471027 4.30%10.39
Serum ALT” 3408+4.04 28.04%260 25881064

v”Serum xanthine oxidase (imoles uric acid formed/L of serum).
f’Serum alanine amino transferase (Karmen unit/mL of serum).
YEach value represents the mean®SE of 7 rats.
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Table 2. Hepatic oxygen free radical generating enzymes ac-
tivities in rats fed a diet supplemented with 2% or 4% Mona-
scus pigment

Groups
Enzymes Control 2% 4%
Monascus Monascus
cyrdan” 330+025°  224+029*" 20710207
X0? 0681009 0881008 0.93+0.08

DCytochrome P450 dependent anilinehydroxylase (p-aminophenol
nmoles/mg protein/hr).

DX anthine oxidase (nmoles uric acid/mg protein/min).

¥Each value represents the mean*SE of 7 rats.

YSignificantly different from control (*p<0.05, ***p<0.001).
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Table 3. Hepatic oxygen free radical scavenzing enzymes ac—
tivities and contents of glutathione in rats fed a diet supple-
mented with 2% or 4% Monascus pigment

. Groups

Enzymes Control 2% 4%
Monascus Monascus

GstY 564.33141.20" 662.66+50.25  683.40 t 6250

GPx” 24.38%+3.15 31.34+ 261 28.59+2.79

Catalase™ 88.77+865 12542£1162*" 111.15+550*

s0D" 17980+ 1621 20031F 1975  17265+20.35

GSH” 3.0710.13 3.3610.39 3.00+0.29

"Glutathione S-transferase (2,4-dinitrobenzene-glutathione con-
Jugate nmoles/mg protein/min),
“Glutathione peroxidase (NADPH oxidized nmoles/mg protein/
min).
YCatalase (reduced H2O» nmoles/mg protein/min).
l‘Super()xide dismutase (unit”/mg protein (# 50% inhibition of
_autooxidation of hematoxylin)).
“Glutathione (Umoles/g of tissue).
“Each value represents the mean*SE of 7 rats.
7’Significantly different from control (*p<0.05).

g A Falith dAPEA A vz oddk 247

Table 4. Effect of dietary monascus on the lipid profile in rats
(unit! mg/dL of serum)

Groups
. . - 5

Lipid profile Control 2% 4%

Monascus ~ Monascus
Total cholesterol 4657+0.02" 46441290  465814.86
HDL-cholesterol 3533+163 41.24*274  3835%599
LDL-cholesterol 1442+1.43 1065t149 1099241
Triglyceride 72.10%£7.15 53.26%7.50 ) 5498+12.05
Atherogenic index 041005 02510.03* 029%0.05

“Each value represents the mean*SE of 7 rats.
'”Significantly different from control (*p<0.05).
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