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The Effects of Protecting Liver and Improving Liver Function on
Cabbage Extract
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Abstract This study investigated the pharmaceutical extraction and the functional health food extraction, which
have a beneficial effect on the human body and which can be used safely for a long period of time without
adverse side effects and also have excellent effects of protecting liver and improving liver function. As the
results, the cabbage extract does not show cytotoxicity, and thus can be used safely. In an experiment
performed on an animal model with liver injury induced by a drug (APAP), it could be seen that the cabbage
extract exhibited the effects of protecting liver and improving liver function by effectively reducing AST and
ALT which are liver injury markers, indicating that the cabbage extract is effective as a pharmaceutical
extraction for preventing or treating liver disease. In particular, the cabbage extract was effective in treating
inflammation of the liver by reducing the expression of the inflammatory mediators iNOS and COX-2 and the
proinflammatory cytokine IL-1[3, which are involved in acute inflammatory reactions accompanying liver injury.
In the results, an extract of cabbage heat-treated at a temperature of 100 to 150°C had a better liver
function-improving effect or anti-inflammatory effect than an extract of raw cabbage.
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Table 1. Measurement of cytokine expression by RT-PCR

Gene Primer sequence

GAPDH F: 5-CACTCACGGCAAATTCAACGGCAC-3'
R: 5-GACTCCACGACATACTCAGCAC-3

NOS F: 5-CCCTTCCGAAGTTTCTGGCAGCAGC-3
i
R: 5-GGCTGTCAGAGCCTCGTGGCTTTGG-3
COX2 F: 5-CACTACATCCTGACCCACTT-3
R: 5-ATGCTCCTGCTTGAGTATGT-3'
TNE- F: 5-TTGACCTCAGCGCTGAGTTG-3
¢ R: 5-CCTGTAGCCCACGTCGTAGC-3
L-1p F: 5-CTGTGGAGAAGCTGTGGCAG-3
R: 5-GGGATCCACACTCTCCAGCT-3
L6 F: 5-GTACTCCAGAAGACCAGAGG-3

R: 5-TGCTGGTGACAACCACGGCC-3'
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Figure 1. Cell viability assay in RAW 264.7 cells
treated with cabbage extracts.
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Figure 2. (A) Superoxide dismutase (SOD), (B) glutathione
peroxidase (GPx) and (C) catalase activity (CAT) in the
serum of mice. € indicates p < 0.05 as compared to the
control group, * indicates p < 0.001 compared to
acetaminophen, and # indicates p < 0.01 as compared to
the positive control, NAC.
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Figure 3. 8-Oxo-2'-dexoxyguanosine (8-OHdG) levels in
the serum of mice. $ indicates p < 0.05 as compared to
the control group, *+ indicates p < 0.001 compared to
acetaminophen, and # indicates p < 0.01 as compared to
the positive control, NAC.
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Figure 4. (A) Alanine aminotransferase (ALT) and (B)
aspartate transaminase (AST) levels in the serum. #
indicates p < 0.05 as compared to the control group, ***
indicates p < 0.001 compared to acetaminophen, and #
indicates p < 0.01 as compared to the positive control, NAC.
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Figure 5. Anti-inflammatory effect and hepatoprotective effect on cabbage extracts.

a2l 6. 2k =22 Hematoxylin & Eosin 344
Figure 6.. Hematoxylin & Eosin (H&E) staining of sections of the liver of mice in group (A) control, (B) acetaminophen, (C)
NAC, (D) cabbage. Images were taken at a magnification of 400x under a microscope.
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