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ABSTRACT

Keywords: With the expansion of the probiotic market centered on lactic acid bacteria, various
types of lactic acid bacteria are found in the market. Until the early 2000s, the
development and release of the products mainly were focused on live bacteria, but
now research on materials and cell components from probiotics are accelerated. In
2012, the market for lactic acid bacteria other than live ones in Japan exceeded 25%
of live lactic acid bacteria market. In Korea, heat—killed probiotics are utilized not
only in the food industry and pharmaceuticals but also in animal feed and cosmetics.
Currently, abuse of the use of live probiotics have increased the incidence of side
effects, and in serious cases leaded to death. This is the reason why “dead
probiotics” that can be ingested safely in sufficient amount are attracting attention.
Therefore, it is necessary for pharmacists to take a quick review and apply the drug
since it is already widely applied in general food, health functional food,
pharmaceuticals, animal feed, and cosmetics.
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Table 1. Production of cytokines by murine splenocyte from ovalbumin (OVA)-sensitized mice when stimulated by OVA
in the absence of heat-killed microorganisms
II-12 (p70), IFN-, IL.-4,
Microorganism pg/mL ng/mL pg/mL
Control 00 0.4 £ 0.2 265 + 75
Lactobacillus plantarum JCM 11497 39 + 26 10.6 + 3.4* 102 + 53*
L. plantarum MEP170401 4,907 + 1,160** 304 + 7.0%* 34 + 11%*
L. plantarum MEP170402 4,723 + 971** 26.9 + 10.4% 35 + 6**
L. plantarum MEP170403 4,602 + BE9** 205 + 4.5%* 36 £ 11%*
L. plantarum MEP170404 4,748 + 950%* 25.5 + 9.3% 38 + 9*
L. plantarum MEP170405 4,966 + 965** 24.4 + 4.0%* 15 £ 11%*
L. plantarum MEP170406 3,407 + 602** 27.8 + 7.3%* 27 + g**
Lactobacillus gassert JCM 11317 3,721 + 1,338*% 28.0 £ 5.2%* 43 + 14%*
L. gasseri MEP170407 4,521 £+ 1,101** 27.5 + 5.8%* 35 + 4**
L. gasseri MEP170408 1,213 + 405%* 19.5 + 6.3%* 64 + 20*
L. gasseri OLL2809 2,990 + 617T** 19.8 + 6.5%* 61 + 19*
L. gasseri MEP170410 3,039 + 62T** 30.9 + 3.6%F 35 + g**
L. gasseri MEP170411 1,667 + 285%* 29.7 + 6.8%* 46 + 14%*
L. gasseri MEP170412 43 + 77 7.8 £ 1.1%* 140 + 31
L. gasseri MEP170413 3,662 + HB2** 24.8 + 3.0%* 40 + 12*
L. gasseri MEP170414 BAT + 147%* 18.7 + 5.4%* 49 + 15%*
Lactobacillus crispatus JCM 11857 41 + 47 2.7 + 0.7%* 169 + 43
L. crispatus MEP170415 0+0 0.8 £ 0.5 176 + 62
L. crispatus MEP170418 0+0 1.6 + 0.4* 216 + 80
Lactobacillus amylovorus JCM 11267 42 + 202* 31.0 + 6.8%* 22 + 6**
L. amylovorus MEP170417 00 5.6 + 1.2%* 259 + 156
L. amylovorus MEP170418 00 4.7 + 2.4* 196 + 57
Lactobacillus brevis MEP170419 00 2.0 £ 11 224 + 57
Lactobacillus casei MEP170420 0+0 4.0 + 1.7* 181 + 81
Bifidobacterium bifidum JCM 12557 00 0.2 £ 0.2 200 = 69
Bifidobacterium longum JCM 12177 00 1.8 £ 0.7* 362 + 110
Lactococcus lactis JCM 12487 1,032 + 234%* 17.1 £ 2.4%* 34 + 16%*
Enterococcus faecalis IFO 3971 4,816 + 1,324%* 31.1 £ T.4%* 47 + 29%#
Bacteroides vulgatus JCM 58267 43 + 50 1.8 £ 0.7* 235 + 60
Escherichia coli JCM 16497 225 + 120* 18.0 + 1.6%* 46 + 21**
*P < 0.05; **P < 0.01.
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Fig. 1. Effect of heat-killed lactic acid bacteria on mucosal immune system,
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Fig. 2. Anti-inflammatory effect of heat-killed Enterococcus faecalis EF-2001by oral intake, a) Representative photomicrographs

CON EF-2001 AD AD+EF-2001

of ear sections stained with hematoxylin or toluidine blue, b) Effect of EF-2001 on the histopathological outcomes of
DNBS-induced colitis. The section of colon sampled from sacrificed mice was stained with hematoxylin and eosin (H &
E). Representative tissue section of mice where DNBS (induced colitis by dinitrobenzene sulfonic acid, DNBS), EF-2001
1TM (EF-2001 1TM administration + induced colitis by DNBS), EF-2001 7TM (EF-2001 7TM administration + induced
colitis by DNBS) with X10 and X100 objective, )
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Fig. 3. Vital staining of C albicans by FUN1, A; C albicans was cultured with EF-2001 at 37°C for 3 h and stained by FUN1
(a) and Calcofluor White M2R (b). Hyphal forms of C albicans (stained with FUN1 and Calcofluor White) were surrounded
by small green particles of EF-2001 (stained with only FUN1). White arrows indicates the accumulated red crystals of
FUN1. B; C albicans was cultured with EF2001 at 37°C (a, c) or 27°C (b, d) for 3 h, stained by FUN1T and observed
by differential interference contrast microscope (a, b) and fluorescent microscope (c, d). Both hyphal and yeast forms
of C albicans were surrounded by EF-2001 and were viable,
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Fig. 4. Tumor growth-inhibitory effect of EF-2001 in Ehrlich cancer cells-bearing mice, Changes in the size of the tumor (A),
Changes in the tumor weight (B). After tumor implantation, we measured the weight of the fifth week of the tumor of
each group. The results represent + a S.D. "Significantly different from the control group (p¢0.05).
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Fig. 5. Immune modulatory effect in expression of TNF-o by treatment of heat-killed lactic acid bacteria Enterococcus faecalis
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