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In vitro and in vivo Effects of Extracts of Lentinus edodes
on Tumor Growth in a Human Papillomavirus 16
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Fungal products indirectly mediate anti-tumor effects in vitro and in vivo. To investigate whether Lentinus edodes
might possess direct anti-tumor substance, L. edodes was extracted and tested on human papillomavirus (HPV)
16 oncogenes-associated animal tumor cells (TC-1) and in an animal tumor model. Only water extract displayed
direct anti-proliferative effects in TC-1 tumor cells in vitro. This inhibition was dose-dependent, and inhibitory
concentration (IC,;) was 800 pg/mL. Fungal extracts also showed growth inhibition to human cervical cancer
cells (CaSki and HeLa) similarly to TC-1 tumor cells. When fungal extracts were added at a high dose (1.5 mg/
mL), cell growth was inhibited within 6 hr following extract treatment. Cell growth inhibition was blocked by
heat treatment, but not by low pH, which is indicative of heat sensitivity of this anti-proliferative substance. Cell
growth suppression was mediated by apoptosis, as determined by Annexin V and propidium iodide staining.
When challenged with TC-1 cells, direct intratumoral injection of fungal extracts resulted in some positive effect
on tumor growth inhibition, as compared to oral delivery. Results suggest that heat labile substance of L. edodes

suppresses growth of HPV oncogenes-associated tumor cells through apoptosis.
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Fig. 1. Anti-proliferative effects of Lentinus edodes extracts vs
different extraction methods in TC-1 cells in vitro.

Each well of a 96 well plate was seeded with 3 x 10° TC-1 cells. The
cells were then treated with the extracts obtained under different
extraction conditions. After 3 days incubation, the cells were reacted
with MTT for counting cell proliferation levels. The assay was
performed in triplicate. Values and bars represent mean O.D. and
standard deviation (SD), respectively. Statistically significant at
p<0.05 using the paired Student’s t test compared to untreated
control.
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Fig. 2. Dose-dependent growth inhibitory effects of Lentinus
edodes extracts in TC-1 cells.

Fach well of a 96 well plate was seeded with 3 x 10* TC-1 cells. The
cells were then treated with water extracts of Lentinus edodes over a
different dose. After 3 days incubation, the cells were reacted with
MTT for counting cell proliferation levels. The assay was performed
in triplicate. Values and bars represent mean O.D. and SD,
respectively.

¢ No MTT
-0~ 0 mg/mL

a 0.8mg/mL

x 1.5 mg/mL

oD
OO0 OO0 = = 4 4
ONDOODON B O®

0 12 24 36 48 60 72
Incubation time (hr)

Fig. 3. TC-1 tumor cell growth inhibitory effects of Lentinus
edodes extracts over the treatment time.

Each well of a 96 well plate was seeded with 3 x 10* TC-1 cells. The
cells were then treated with water extracts of Lentinus edodes at two
doses (800 ug/mlL and 1.5 mg/mL). The cells were reacted with
MTT for counting cell proliferation levels at the incubation time
points indicated. The assay was performed in triplicate. Values and
bars represent mean O.D. and SD, respectively.
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Fig. 4. Dose-dependent growth inhibitory effects of Lentinus
edodes extracts in human cervical cancer cell lines (Caski and
HeLa).

Each well of a 96 well plate was seeded with 3 x 10* CaSki and
HeLa cells. The cells were then treated with water extracts of
Lentinus edodes over a different dose. After 3 days incubation, the
cells were reacted with MTT for counting cell proliferation levels.
The assay was performed in triplicate. Values and bars represent
mean O.D. and SD, respectively.
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Fig. 5. Heat and pH sensitivity of Lentinus edodes extracts in the
anti-tumor cell growth effect.

Each well of a 96 well plate was seeded with 3 x 10* TC-1 cells. The
cells were then incubated with either heat-treated (A) or pH-adjusted
(B) water extracts of Lentinus edodes at a final concentration of 800
pg/mL and 1.5 mg/ml. After 3 days incubation, the cells were
reacted with MTT for counting cell proliferation levels. The assay
was performed in triplicate. Values and bars represent mean O.D.
and SD, respectively.
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Fig. 6. Dose-dependent induction of apoptosis by Lentinus edodes
extracts in TC-1 cells.

Sixty mm well plate was seeded with 1 x 10° TC-1 cells. The cells
were then treated with water extracts of Lentinus edodes at a final
concentration of 800 pg/mL and 1.5 mg/mL. After 24 hr incubation,
the cells were reacted with Annexin V-FITC conjugates. The assay
was repeated with similar results.
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Fig. 7. Evaluation of cell cycle arrests by Lentinus edodes extracts in TC-1 cells.

Sixty mm well plate was seeded with 1x 10° TC-1 cells. The cells were then treated with water extracts of Lentinus edodes at a final
concentration of 800 pg/mL and 1.5 mg/mL.. After 24 h incubation, the cells were reacted with propidium iodide for analyzing cell cycle arrests
using flow cytometer. The assay was repeated with similar results.
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Fig. 8. Oral delivery vs intratumoral delivery of Lentinus edodes extracts in tumor growth suppression ir vivo.

(A) Each group of animals (n = 8-9) was challenged subcutaneously with 3 x 10* TC-1 cells per mouse and then fed via gavage with 100 pL of
water extracts of Lentinus edodes at a dose of 50 mg per mouse everyday. Tumor growth and size were measured twice per week. The mean
tumor size was recorded. (B) Each group of animals (n = 5) was challenged s.c. with 3 x 10* TC-1 cells per mouse. When the mean tumor size
reaches 6-7 cm, animals were injected intratumorally with 100 UL of 5 mg water extracts of Lentinus edodes per mouse every 2 day (B) and 10
mg water extracts of Lentinus edodes per mouse once (C). Tumor size were measured twice per week. The mean tumor size was recorded.
Values and bars represent mean tumor size and SD, respectively. Statistically significant at p<0.05 using the paired Student's t test compared to

control group.
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