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Comparison of Jayangdaebo—tang before and after fermentation on antioxidant,
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ABSTRACT

Objectives : In this study, it was investigated the anti—inflammatory, anticancer, and antioxidant effects of
Jayangdaebo—tang (JDT) consisting of twelve herbs before and after fermentation,

Methods : JDT extract was fermented using the Lactoplantibacillus plantanum (JDT—-L), Bacillus subtilis (JDT—B), and
L. plantanum plus B, subtilis (JDT—L+B). The effects of each extract were measured in LPS—stimulated RAW264.7
cells, MCF—7 breast cancer and A549 lung cancer cells, and HoOs—stimulated HepG2 cells,

Results : The extracts of JDT—L, JDT—B and JDT-L+B at 1 mg/m¢ decreased significantly the levels of nitric oxide (NO)
in LPS—treated RAW264.7 cells and also inhibited the expression of iNOS and COX—2, and the phosphorylation of
ERK and NF—«B., The JDT-L+B extract decreased significantly the expression of apoptotic proteins, Bax, cleaved
caspase—3, and PARP in MCF-7 and A549 cancer cells, The JDT-L, JDT-B and JDT-L+B extracts increased
significantly the cell viability in HoOs—stimulated HepG2 cells and the JDT—L+B extract decreased significantly the
expression of SOD, catalase, HO—1, and NRF—-2, Among fermented JDT extracts, JDT—-L+B was the best effective
on response of macrophage inflammation, cancer cell apoptosis, and liver cell damage,

Conclusions : Our results were suggested that the fermentation can be used as a useful way to enhance the biological
activity of JDT,
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Table 1. Preparation of JDT with herbs

Herbal part'? Herbal name Scientific name Weight (g)

Astragalus Root Astragali Radix Astragalus membranaceus Bunge 16
Ginseng Ginseng Radix Panax ginseng C. A. Meyer 16
Atractylodes Rhizome White Atractylodis Rhizoma Alba Atractylodes macrocephala Koidzumi 16
Poria Poria Sclerotium Poria cocos Wolf 16
Polyporus Sclerotium Polyporus Polyporus umbellatus Fries 16
Citrus Unshiu Peel Citri Unshius Pericarpium Citrus unshiu Markovich 16
Prepared Rehmannia Root Rehmanniae Radix Preparata Rehmannia glutinosa Liboschitz ex Steudel 16
Fresh Rehmania root Rehmanniae Radix Recens FRehmannia glutinosa Liboschitz ex Steudel 16
Angelica Gigas Root Angelicae Gigantis Radix Angelica gigas Nakai 16
Cnidium Rhizome Cnidii Rhizoma Cnidium officinale Makino 16
Peony Root Paeoniae Radix Paeonia lactiflora Pallas 16
Liriope Tuber Liriopis seu Ophiopogonis Tuber Liriope platyphylla Wang et Tang 16
Scutellaria Root Scutellariae Radix Scutellaria baicalensis Georgi 8
Dried Ginger Zingiberis Rhizoma Zingiber officinale Roscoe 8
Jujube Zizyphi Fructus Zizyphus jujuba M, var, inermis Rehder 8
Licorice Glycyrrhizae Radix et Rhizoma Glycyrrhiza glabra Linné 8
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Table 2. The yield of each extract of JDT
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2 =0 T AYA HE(0.45 un syringe filter, Minisart
NML, Sartorius AG, Germany)E E3A|AH -20Co| T
StHA Aof AHgst4ct

Extract type Weight (g) Water volume (L) Yield (g) Yield (%)
Non ferment extract (JDT—N) 59 0.5 19.19 32.53
Lactobacillus ferment extract (JDT-L) 59 0.5 18.92 32.07
Bacillus ferment extract (JDT—B) 59 0.5 20.78 35.22
Lactobacillus and Bacillus ferment extract (JDT—L+B) 59 0.5 20.11 34.08
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Supplementary Figure 1. Effect of JDT extracts on the cell viability in each cell

RAW?264.7 (A), HepG2 (B), MCF—7 (C), and A549 (D) cells were treated with each extract (1 mg/md) for 24 hr. The cell viability was
determined in the cells by MTT assay, respectively. Data was shown as mean=+SD of independent experiments (n=23). *p{0.05 vs. Nor.
Nor, normal group; N, non—fermented extract—treated group; L, fermented extract by L. plantanum; B, fermented extract by B subtilis);

and L+B, fermented extract by two germs.
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Figure 1. Effect of JDT extracts on the production of inflammatory mediators in LPS—stimulated RAW264.7cells

RAW?264.7 cells were treated with each extract (1 mg/ml) for 1 hr and then stimulated with LPS (1 ug/m@) for 24 hr. The concentration of
NO was measured in culture media by Griess reagent system. The expression of INOS and COX2 was determlneg in the cells by Western
blot, respectively. Data was shown as mean=SD of independent experiments (n=3). £¢0.05, "£{0.01, and ~ p{0.001 vs. nor (a) or
LPS (b). Nor, normal group; LPS, LPS—stimulated group; N, non—fermented extract—treated group; L, fermented extract by L. plantanum;
B. fermented extract by B, subtilis); and L+B, fermented extract by two germs.
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Figure 2. Effect of JDT extracts on the phosphorylation of ERK and NF—« B in LPS—stimulated RAW264.7 cells

HepG2 cells were treated with each extract (1 mg/mg) for 1 hr and then stimulated with LPS (1 ug/mQ) for 24 hr. The expression of total and
phospho—forms of EBK and NE*—KB was determined in the cells by Western blot, respectively. Data was shown as mean=+SD of independent
experiments (r=3). p{0.05, p{0.01, and p{0.001 vs. Nor (a) or LPS (b). Nor, normal group; LPS, LPS—stimulated group; N, non—
fermented extract—treated group; L, fermented extract by L. plantanum; B, fermented extract by B subtilis); and L+B, fermented extract by
two germs.
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Figure 3. Effect of JDT extracts on the expression of apoptosis regulators in MCF—7 cells

MCF—7 cells were treated with each extract (1 mg/mQ) for 24 hr. The expression of Bax, Cytochrome ¢, cleaved Caspase—3, PARP, Bcl-2,
and p—ERK was determing*g in the cells by Western blot, respectively. Data was shown as mean=+SD of independent experiments (7= 3).
p{0.05 p{0.01, and p<0.001 vs. Nor. Nor, normal group; N, non—fermented extract—treated group; L, fermented extract by L.
olantanum; B, fermented extract by B, subtilis); and L+B, fermented extract by two germs,
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Figure 4. Effect of JDT extracts on the expression of apoptosis regulators in A549 cells

AB49 cells were treated with each extract (1 mg/ml) for 24 hr. The expression of Bax, cytochrome c, cleaved caspase—3, PARP, Bcl—2,
and p—ERK was determined in the cells by Western blot, respectively. Data was shown as mean=SD of independent experiments (7= 3).
0{0.05 and p{0.01 vs. nor. Nor, normal group; N1, non—fermented extract—treated group; L, fermented extract by L. plantanum; B,
fermented extract by B subtilis); and L+B, fermented extract by two germs.
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Figure 5. Effect of JDT extracts on the viability in H2O>—stimulated HepG2 cells

HepG2 cells were treated with each extract (1 mg/mg) for 1 hr and then stimulated with H202 (200 #M/me) for 24 hr. The cell viability was
measured by MTT assay. Data was shown as mean=+SD of independent experiments (r=3). ©€0.05, ©€0.01, and {0.001 vs. nor (a)
or H202 (b). Nor, normal group; H20., H.0-—stimulated group; N, non—fermented extract—treated group; L, fermented extract by L.

plantanum; B, fermented extract by B, subtilis); and L+B, fermented extract by two germs.
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Figure 6. Effect of JDT extracts on the expression of SOD, Catalase, HO—1, and NRF—2 in H>O,—stimulated HepG2 cells

HepG?2 cells were treated with each extract (1 mg/m@) for 1 hr and then stimulated with H0, (200 £#M/m@) for 24 hr. The expression of SOD,
Catalase, HO-1, and NRF-2 was determined in the cells by Western blot, respectively. Data was shown as mean=*=SD of independent
experiments (n=3). p{0.05 and p{0.01 vs. nor (a) or H202 (b). Nor, normal group; H20,, H.O>—stimulated group; N, non—fermented
extract—treated group; L. fermented extract by L. plantanum; B. fermented extract by B subtilis); and L+B. fermented extract by two germs.
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MAPKs L@ gt aat= gls) & Z a7t ot
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