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Abstract

Increased activities of phase 2 enzymes including quinone reductase(QR) have been reported to
be associated with protection of animals from neoplastic, mutagenic, and other toxic effects of many
carcinogens. In previous study, we found that methanol extract of roasted and defatted perilla meal
induced the activity of quinone reductase, an anticarcinogenic marker enzyme, in murine hepalclc7
cells. Current study showed that unroasted perilla had a limited QR-inducing activity, suggesting
that roasting cause the generation of active component(s). Thus we hypothesized that QR inducer in
perilla might be covalently linked to sugar moiety and released during roasting process. Methanol
extract of defatted raw perilla was subject to acid treatment in order to hydrolyze the potential sugar
moiety. Prolonged hydrolysis of methanol extract of defatted raw perilla at 98 ~100°C increased the
ability to induce cytosolic QR activity of hepalclc7 cells. Furthermore roasting at 180 and 200°C resulted
in significant induction of QR activity. The result strongly support the idea that QR inducer(s) is present
in bound form in raw perilla and released during roasting. Cellular QR activity was induced propor—
tionately with the increase of concentration of methanol extract of roasted perilla. The induction
of QR by defatted perilla was also examined in the cytosols of liver, small intestine, stomach, lung and
kidney of male ICR mice. Induction patterns showed specificity with respect to target tissue and
roasting of perilla. Unroasted perilla meal(defatted) significantly induced QR in liver and lung, while
roasted perilla meal induced QR in liver and stomach. The observation that raw perilla showed similar
QR induction patterns to roasted perilla is consistent with our proposal that QR inducer(s) is present
in bound form and released by physical and chemical treatments as digestive or microbial enzymes
could release the inducers from inactive glycoside forms in gastrointestinal tract of mice. In conclusion,
perilla could exert protective effect against chemically induced carcinogenesis by inducing phase 2
enzymes in biological systems regardless of chemical and physical process such as roasting.
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Fig. 1. Cytotoxicity of methanol extract of roasted and
defatted perilla meal against hepalclc7 cells.
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Fig. 2. Increase of cellular quinone reductase inducibility
of defatted perilla meal by acid hydrolysis.
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Fig. 3. Increase of cellular quinone reductase inducibility
of perilla by roasting process.
Perilla was roasted at 180 and 200°C for 5, 10, 20min,
followed by defatting and extracting with 3X 10
volumes of 80% methanol.
Freeze—dried extract was added to cell culture media
at the concentration of 0.5mg/ml.
Hepalclc7 cells were exposed to the extract for
24 hrs prior to QR assay. C and Raw represent
control and raw perilla respectively.
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Fig. 4. Quinone reductase induction by different doses
of methanol extract of roasted perilla.
Perilla roasted at 200°C for 10min was defatted and
extracted with 3 X 10 volumes of 80% methanol.
Freeze-dried extract was added to cell culture
media at the different concentrations.
Hepalclc? cells were exposed to the extract for
24 hrs prior to QR assay.
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Table 1. Induction of quinone reductase in mice fed defatted perilla meal

QR activity(nmoles DCPIP reduced/min/mg protein)”

Or;
gan Control Unroasted Roasted
Liver 37+ 41° 492+ 99° 496+ 134 p<0.05
Kidney 473.1+130.7 541.7+214,3 573.8% 619 NS
Lung 971+ 11.8° 1134+ 10.7° 103.8% 139% p<0.05
Intestine 4909+ 7507 5381+ 86.1° 4244+ 606" p<0.05
Stomach 1481917417 1937.7£504.7° 2636.51604,1° p<0.01
YDCEPIP represents 2,6-dichlorophenolindophenol
"Mean+S.D.
Table 2. Modulation in arylhydrocarbon hydroxylase in mice fed defatted perilla meal
Relative AHH activity(%)
Organ
Control Unroasted Roasted
Liver 100+ 75" 155+86° 111+37 NS
Kidney 10038 6214 37+ & p<0.01
Lung 100+12° 173=54° 175+70° p<0.05
Intestine 100+18° 214+52° 158+40° p<0.01
Stomach 100+48° 51+20° 47+13° p<0.01

"Mean+SD.
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