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The water-soluble materials extracted from fruit bodies and mycelium of H. erinaceum were prepared. In-vitro anticancer
activities on cancer cells and In-vivo proliferation effect on mouse peritoneal exudate cell and spleen cell of samples were
investigated. Also, nitric oxide (NO) generation of peritoneal exudate cell, IL-2 production capacity of spieen cells and
phagocytic activity of peritoneal macrophages were examined. The water extracts of H. erinaceum suppressed the
proliferation of cancer cell (HeLa, Raw264.7, Jurkat, KATOS3, EL4, LyD9) with concentration-dependent. The water extract
from fruit body showed better suppression effect than that from mycelium in most of cancer cells used. The anticancer effect
of water extract of fruits body in the range of 0.01 and 10 mg/ml for Raw 264.7 and EL4 cell lines were the same as the
Taxol with one thousandth equivalent of fruit body concentration. Water extracts of fruit body and liquid-cultured products of
H. erinaceum induced nitric oxide (NO) generation of peritoneal exudate cell and increased NO generation by stimulus of
lipopolysaccharide. Water extracts alone did not induce the proliferation and IL-2 production capacity of spleen cells.
However, spleen’s proliferation and IL-2 production were induced significantly by the addition of lipopolysaccharide and Con

A (concanavalin A) or Con A alone, and the effectiveness of mycelium extract with water were more active than those from
fruit body.
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Figure 1. Inhibition effect of water extracts from Hericium erinaceum
on proliferation of Hel.a cell (Hela celis (2 x 105/1111) were co-cultured
with indicated amount of samples. 3-(4,5-dimethylthiazol-2yl)-2,5-
diphenyl-tetrazolium bromide was added after 44 hrs of incubation, and
the proliferation profiles were measured at 550 nm).
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Figure 2. Inhibition effect of water extracts from Hericium erinaceum
on proliferation of KATO3 cell (KATO3 cells 2 x 10°/ml) were
co-cultured with indicated amount of samples. 3-(4,5-dimethylthiazol-
2yl)-2,5-diphenyl-tetrazolium bromide was added after 44 hrs of
incubation, and the proliferation profiles were measured at 550 nm).
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Figure 3. Comparison of inhibition effect of water and ethanol extracts
from fruit body of Hericium erinaceum on proliferation of KATO3 cell
(KATO3 cells (2 x 10°/ml) were co-cultured with indicated amount of
samples. 3-(4,5-dimethylthiazol-2y1)-2,5-diphenyl-tetrazolium bromide was
added after 44 hrs of incubation, and the proliferation profiles were
measured at 550 nm).
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Figure 4. Inhibition effect of water extracts from Hericium erinaceum
on proliferation of Raw 264.7 cell (Raw 264.7 cells (2 x 10°/ml) were
co-cultured with indicate amount of samples. 3-(4,5-dimethylthiazol-2yl)-
2,5-diphenyl-tetrazolium bromide was added after 44 hrs of incubation,
and the proliferation profiles were measured at 550 nm).
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Figure 5. Comparison of inhibition effect of Taxol and water extract
from fruit body of Hericium erinaceum on proliferation of Raw 264.7
cell (Raw 264.7 cells (2 x 107/ml) were co-cultured with indicated
amount of samples. 3-(4,5-dimethylthiazol-2yl)-2,5-diphenyl-tetrazolium
bromide was added after 44 hrs of incubation, and the proliferation
profiles were measured at 550 nm).
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Figure 6. Inhibition effect of water extracts from Hericium erinaceum
on proliferation of EL4 cell (EL4 cells (2 x 10’ jml) were co-cultured
with indicated amount of samples. 3-(4,5-dimethylthiazol-2yl)-2,5-
diphenyl-tetrazolium bromide was added after 44 hrs of incubation, and
the proliferation profiles were measured at 550 nm),
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Figure 7. Comparison of inhibition effect of Taxol and water extracts
from fruit body of Hericium erinaceum on proliferation of EL4 cell
(EL4 cells 2 x 10°/ml) were co-cultured with indicated amount of
samples. 3-(4,5-dimethylthiazol-2yl)-2,5-diphenyl-tetrazolium bromide was
added after 44 hrs of incubation, and the proliferation profiles were
measured at 550 nm).
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Figure 8. Inhibition effect of water extracts from Hericium erinaceum
on proliferation of Jurkat cell (Jurkat cells (2 x 10°/ml) were
co-cultured with indicated amount of samples. 3-(4,5-dimethylthiazol-
2yD)-2,5-diphenyl-tetrazolium bromide was added after 44 hrs of
incubation, and the proliferation profiles were measured at 550 nm).
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Figure 9. Comparison of inhibition effect of Taxol and water extracts
from fruit body of Hericium erinaceum on proliferation of Jurkat cell
(Jurkat cells (2 x 10°/ml) were co-cultured with indicated amount of
samples. 3-(4,5-dimethylthiazol-2y1)-2,5-diphenyl-tetrazolium bromide was
added after 44 hrs of incubation, and the proliferation profiles were
measured at 550 nm).
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Figure 10. Inhibition effect of water extracts from Hericium erinaceum
on proliferation of LyD9 cell (LyD9 cells (2 x 10°/ml) were co-cultured
with indicated amount of samples. 3-(4,5-dimethylthiazol-2yl)-2,5-
diphenyl-tetrazolium bromide was added after 44 hrs of incubation, and
the proliferation profiles were measured at 550 nm).
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Figure 11. Effect of water extracts from Hericium erinaceum on the
production of nitric oxide from peritoneal cells (Extracts (1 mg/0.2 ml)
were intraperitoneally injected. Peritoncal macrophages were prepared
after 5 days of injection. Harvested peritoneal cells were stimulated
with medium alone, indicated samples or LPS, and analyzed for NO
production. Secreted NO were captured by grease solution and read on
550 nm).
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Figure 12. Effect of water extracts from Hericium erinaceum on the
proliferation of splenocytes (Splenocytes after intraperitoneal injection of
samples were stimulated by medium alone, lipopolysaccharides with
concanavalin A or samples. Cell proliferation was analysed by using
3-(4,5-dimethylthiazol-2y1)-2,5-diphenyl-tetrazolium bromide).
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Figure 13. Effect of water extracts from Hericium erinaceum on IL-2
secretion from  splenocytes (Splenocytes were harvested  after
intraperitoneal injection of samples, and stimulated by concanavalin A

for 48hrs. Secrteted IL-2 in culture supernatant were measured by using
ELISA method).
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Figure 14. In vitro assay of the effect of extracts on cell viability
(S10, the bone marrow stromal cells, were co-cultured with bone
marrow cells with indicated amount of extracts from fruit body of
Hericium erinaceum for 48 hrs. The cell population were stained with
propidium iodide (PI) and analyzed by flow cytometer. M1 and M2
shows the PI stained cells).
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THMx2| SAlo| D|X|= Het
Z4~ stroma A EZFQ S10Y S AME 3 o
F5 M EE PI (propidium iodide) stalmngﬁ}dl FACS=Z =7
&9 th Fig. 4A= AX 37] x5, FSO) ¥ HYE y-F
SSO e} EEAZI ageln, §ME ¥led FLIE
parameter2 3F histogram’ol| 4 markerE A Al 7}5}A
dHdo g Yeld BE9 %5 FH3Y tHFig. 14B).
Histogram statistics®l] 2|3 =4 AHES F4 & RALSH
A3 (Table 1), AHLA R TAH FE2E 257 FFHEY
Aol °F7he] F4 G3E HYPTh I, PI stainingdl ] A
X 9] viabilityE FA}gF A3HTable 2), AAA 2L FALA
s Z gk Fxa| ¢qtow, viable cell®] countingof] A
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Table 1. Numerated count of cell viability from propidium iodide
staining analysis

Sample M1 (%) M2 (%) M3 (%)

Medium 42.1 41.5 16.54
Fruit body (0.5 mg/ml) 4792 36.81 15.4
Fruit body (5 mg/ml) 37.29 4793 15.0

Cell viability analysis at figure is numerated. M1 and M2 shows
the PI stained cells. Ratio of both M1 and M2 shows the dead cell
population,

Table 2. Population of viable cells from Fig. 14

e W faeh o
Medium 40 25 61.5

Fruit body (0.5 mg/ml) 58 24 70.7°

Fruit body (5 mg/ml) 58 43 57.4

The ratio of viable cells in the total cell number are indicated with
V/(V+D),



28

Table 3. Phagocytic activity of peritoneal macrophages

Sample M1 (%) M2 (%)
PBS 76.7 233
Fruit body 64.11 35.89
Mycelium 71.6 284

Analysed phagocytic activity by flowcytometer are shown with M1
and M2 ratio. M2 population shows the phagocytosed.
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Figure 15. Analysis of phagocytic activity of peritoneal macrophages
(Samples (1 mg/0.2 ml) were intra-peritoneally injected. Peritoneal cells
were harvested with ice cold hank’s solution after 5 days. The cells (5
x 10° were co-incubated with fluorescened microbeads for 3 hrs.
Phagocytosis was analysed by flowcytometer. M2 populations show the
phagocytosed cells).

SZM 9 "H§AlS0| DjX|= HE
5 mgiml 359 AEE 200 w E
HEANEE 2 st microbeadsE ]%} B 25< FACS
& ol-&sle ZB3Rtt Fig. 15a= F
&8 FL1 vs. sizeE HASFT = ZH—E*_j:} A3}o]lH, Fig.
15b= histogram markers M1¥ M2E Zt&= dA 4 E 9

histogram©| T}

HAME7 4435 H71E microbeadS 25 o] &3
E AASA Ho] AE W2 5314 Hed, MI9 &
o #2138 marker M27} A4S JEPHT. oiebx M27)
microbeadE -4 3F M3 o]H, o]e] histogram statistics A}
Q) Table 3& R 4% AAA Hr4r7E 7 A
B, 202 FAMAIVE 12 €45 S Byt

O Of
AL —

H. erinaceume A AFZ o2 )¢ FEEHT e 7|
54 2% 39 ueln. B ATFNE A8 g 7
5 A BHE JYelll= H erinaceum® 7154 AFEQ A
w3 A7 9o E, AR AAFeR d7E v gle
H. erinaceum®] AA %S A E3ti AAAE FAAY AT
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T A E), Raw264.7 (mouse monocyte macrophage; A3 ©
3 A M E), Jurkat (human acute T cell leukemia, {17 &
A4 T H¥Y A ¥), KATO3 (human gastric carcinoma {17}
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