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ABSTRACT

To examine the eftect of the electrolyzed alkaline reduced water (ERW) on animal immunity, by employing Echi-
nostoma hortense that is a parasite in the small intestine, the immune response of C57BL/6 was examined. To C57BL/6
mice, Echinostoma hortense metacercaria 15 per animal was in oculate dorsally, the worm was collected after 2 weeks.
and the change of goblet cells and mast cells in the mucosa of small intestine was examined, and by using a protein chip,
the change of cytokines in the serum was compared and observed.

As a result, average 8.3 worms were collected from the C57BL/6 mice infected with E. hiortense, and in the group fed
with the ERW, average 10 worms were collected. In regard to the examination of the change of goblet cells. in the
experimental group infected with E. hortense and fed with the ERW, average 4.3 worms per villus were detected. hence,
it was found that the expression of goblet cells was low (p<<0.001). Regarding the examination of the change of mast
cells, similarly, in the group infected with E. hortense and fed with the ERW, average 11 worms per villus were detected.,
and it appears to be less than control group (p<C0.001). Regarding the expression of cytokines in mouse serum. in
comparison of the experiment group infected with E. hiorrense and control group, in the expression of the Thl cytokines
IL-6, 1L.-1B3, IFN-y, TNF-0,, and IL-2, and the Th2 cytokines IL-4, [L-5, IL-10, and IL-13, a significant difference was not
detected. In our study, it was found that in the infection of E. hortense, the ERW mediates its effect on the number of
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goblet cells and mast cells in the intestinal mucosa, and simultaneously, the worm expulsion was delayed, and thus the

conclusion that the ERW mediated its effect on the intestinal immunity of mice was obtained.

Keywords : Electrolyzed alkaline reduced water (ERW), Echinostoma hortense, Goblet cell, Mast cell. Cytokine
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Table 1. Worm recovery each of E. hortense infected C57BL/6mice |

N E.h E.h+ERW
0
Upper Middle Under Upper Middle Under
1 6 0 0 11 2 0
2 9 0 0 5 0 0
3 0 0 0 11 3 0
4 9 2 0 7 2 0
5 1 0 0 2 0 0
6 5 1 0 11 1 0
7 10 1 0 14 0 0
8 15 0 0 8 1 0
9 8 5 0 8 5 0
10 11 0 0 9 0 0
Average 7.4 0.9 0 8.6 1.4 0
12.5 1 skofok ' kR
|~
10.0 -
= 75-
8
5 —
,_8
O 50~
2.5 -
0.0

Normal E.h E.h+ERW

Fig. 3. Goblet cell count of intestinal duodenum villi showing in E.
hortense infected CS7BL/6mice (***p<0.0001).
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Fig. 5. Mast cell count of intestinal duodenum villi showing in E.
hortense infected C57BL/6mice (***p<0.0001).
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Fig. 6. Expression of Thl cytokines in the C57BL/6 mouse serum.

£ Vel EhZo A IL-6% 4 141.64131.6 pg/mL,
IL-1B3= 175.6+133.0 pg/mL, IFN-y 62.9 +50.8 pg/mL, IL-2
130.3+ 124.5 pg/mL, TNF-0= 89.6+78.4 pg/mLo2 -3

A3, ERW+E.h#l| A TL-63= = 137.8+106.4 pg/mL,
IL-1B: 231.24260.8 pg/mL, [FN-y3= 82.4+77.4 pg/mL,
IL-23 169.0+222.1 pg/mL, TNF-0= 111.9497.4 pg/mL2]
HEg Bav A9 W AEI Il Hold
7ol o3t &pol7h = %] okght(Fig. 6).
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pg/mL, IL-4X= 179.74188.7 pg/mL, IL-5= 969.6+787.4
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Fig. 7. Expression of Th2 cytokines in the C57BL/6 mouse serum.
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FIGURE LEGENDS

Fig. 1. Microphotographs of Echinostoma hortense adult worm in carmine stain. A: E.h group, B: E-h+ERW group.

Fig. 2. Microphotographs of intestinal duodenum villi showing goblet celi(arrows) in Echinostoma horfense infected C57BL/6mice. Lectin
staining was performed to identify goblet cell in duodenum villi. A: Control group, B: E.h group infected group, C: E.h+ERW group.

Fig. 4. Microphotographs of intestinal duodenum villi showing mast cell in E. hortense infected C57BL/6mice. Immunohistochemical staining
of CD117 in intestinal duodenum villi. A, C and E: toluidine blue staining, B, D and F: immunohistochemical staining for anti-CD117. The mast
cells showed brown color. A and B: Control group, C and D: E.h group infected group, E and F: E.h+ERW group.
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