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bioactive compounds activity
Martynoside Anti-oxidant, anti-proliferation
Leucosceptoside PKCa-inhibitor, Anti-oxidant, anti-proliferation, abtibacterial
Isoacteoside Anti-oxidant, anti-proliferation, Anti-inflammation,

antineoplastic, antiviral, antihypertension, immunomodulator,
cytotoxic, hepatoprotective, immunosuppressive, PKCa-

inhibitor

Aceteoside Anti-oxidant, anti-proliferation, Anti-inflammation,
antibacterial, antiviral, antihypertension, immunomodulator,

cytotoxic, hepatoprotective, immunosuppressive

2,4-dihydroxy-1,4 —benzoxazin-3-one Insecticide, antigermination, mutagenicity, prostate cell

DIBOA growth inhibitor, auxin inhibitor
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gﬂﬁ 3.1A-B  Photography of experimental mice after injected with CaSki cells (1 x 10’

cells/200 ul) into subcutaneously at dorsum skin (A), inflammatory signs (B) and tumor
bud were seen, and enlarged continuously at 21 days after CaSki cells inoculation.
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Table 3.1. Values of mean body weight (g) for each group at different time point with and

without treatment of A. ebracteatus Vahl. crude extract.

Body weight (g) % BW
Groups change
Atday 1 | Atday21™ | Atday35"
21.31+0.31 22.90+0.77 23.64+0.57
Con-Veh (n=8) 0.34+0.14
(n=8) (n=4) (n=4)
21.21+0.32 20.60+0.58 22.46+0.67
Con-300AE (n=10) 0.12+0.62
(n=10) (n=5) (n=5)
21.44+0.38 21.41+0.40 23.60+0.52
Con-3,000AE (n=8) 0.23+£0.16
(n=8) (n=4) (n=4)
21.11+0.26 23.5740.32 24.33+0.88
HPV-Veh (n=9) 0.38+£0.21
(n=9) (n=5) (n=4)
20.86+0.34 22.08+0.62 23.88+0.28
HPV-300AE (n=7) 0.40+0.15
(n=7) (n=3) (n=4)
22.11+0.48 22.3040.15 24.26+0.60
HPV-3,000AE (n=9) 0.30+0.16
(n=9) (n=5) (n=4)

Notes: Data expressed as mean + SEM, ~ significantly difference from HPV-veh group
(P<0.05)
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Figure 4.1.1 A-B. The percent cell viability of HDFs (A), and CaSki (B) when treated
with A. ebracteatus Vahl. at different concentrations (10°-10* pg/mL with total volume

100 pL/well) after 24, 48, and 72 hour incubations.
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Figure 4.1.2

The dose response curve and ICs, value of A. ebracteatus Vahl. crude extract (48

hours of incubation time) on CaSki cells were obtained by blotting the percent inhibition versus
concentration. Data expressed as means + SEM of three independent experiments carried out in
triplicate. The ICsq value was required to increased cell growth inhibition from 0% to 50%.
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Table 4.1.1 Short-term in vitro cytotoxicity of A. ebracteatus Vahl. crude extract

A. ebracteatus Vahl.

Percentage of cell death (%)

crude extract CaSki cells HDFs cells
concentration (pg/ml)

0.1 5.21+1.18 4.87+0.48
1 5.41+1.40 4,58+0.63
10 5.63+0.34 4.87+0.42
100 4.46+0.47 4,85%0.22
1,000 5.01+1.96 5.15+0.35
5,000 4.62+0.72 5.44+0.38
10,000 4.37+0.57 4,58+0.38

Control (MEM)

5.13+0.92

4.50+0.28

Note : Data express as mean+SEM

INHAYDY % Viability of Caski cells 1ag MTT Assay 39tiunfiuagn 1, 1dasans1ed 4.1.2
[~} 1 = - 1
HaMINAaeLaadlfiifiuI1 AE UgnF amti- proliferation ¥4 CaSki 1d#

IC,,= 4,984.90 + 498.72  (ug/ml)

Table 4.1.2 The half maximal inhibitory concentration (ICso pug/ml) of A. ebracteatus
Vahl. crude extract in three cancer cell lines (CaSki) and one normal cell type (HDFs)

after incubation with AE for 48 hours.

No. of Mean of
Cell types Experiment 'Ceo (ug/mi) ICso (ng/mil)
CaSki 1 4,290.11 + 333.06 4,984.90 + 498.72
2 4,712.45 + 852.03
3 5,952.04 + 595.81
Hela 1 7,009.56 + 434.40 6,072.50 + 573.29™
2 5,031.74 + 33.90
3 6,176.10 + 421.22

Notes Data are expressed as the mean £ SEM, n=3 (n = Number of independent experiments,
which were performed in triplicate). The I1Cs, values were determined at 48 hr using the non-linear
regression equation (fitting Logistic-sigmoidal model) and Microcal Origin version 5.0 software
program. ~ Significantly different compared with HDFs (P<0.01), as determined by the student t-
test statistical testing (SPSS Version 16). Ns: non-significant difference when compared with
HDFs.
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Figure 4.2.1 Histology of nuclear staining of P53 in tumor cells of tumor tissue from
CaSki cells-implanted nude mice with and without AE treatment.
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Table 4.2.1 Proportion of number of P53-positive tumor cells per total tumor cells (%) of

tumor tissue from CaSki cells-implanted nude mice with and without AE treatment.

Number of P53-positive cells (%)/

Groups Days after treatment
At day 14" At day 28"
HPV-Veh (n=9) 1.75+0.23 2.96 + 2.96
HPV-300AE (n=7) 16.27 + 2.43° 13.51 +4.46*
HPV-3,000AE (n=9) 32.66 + 4.18™ 35.48 + 0.35%"

Notes: Data expressed as mean + SEM,

" significantly difference from HPV-Veh at day 14™ group (P<0.001),

! significantly difference from HPV-Veh at day 28" group (P<0.001),

“ significantly difference from HPV-300AE at day 14" groups (P<0.001),
# significantly difference from HPV-300AE at day 28" groups (P<0.001).
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Figure 4.2.2 The proportion of number of P53-positive tumor cells per total tumor cells
of tumor tissue from CaSki cells-implanted nude mice at 14 days and 28 days after
vehicle (distilled water), AE (300 and 3,000 mg/kg BW) treatment in HPV groups.

Notes: Data expressed as mean + SEM,

T significantly difference from HPV-Veh groups (P<0.001).

1 significantly difference from HPV-300AE groups (P<0.001).
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Table 4.5.1 Tumor volume of tumor nodule excised from each HPV- group.

Tumor Volume (mm®)/

Groups days after treatment
At day 14 At day 28
HPV-Veh (n=9) 103.79 + 11.69 (n=4) 235.98 + 7.57" (n=5)
HPV-300AE (n=7) 94.89 + 9.50 (n=3) 245.36 + 36.26" (n=4)
HPV-3,000AE (n=9) 62.37 + 16.56 (n=5) 155.77 + 7.55 ™ (n=4)

Notes: Data expressed as mean + SEM,

" significantly difference from HPV-Veh group at day 14" of treatment (P<0.001),

! significantly difference from HPV-300AE group at day 14" of treatment (P<0.001),

€ significantly difference from HPV-3,000AE group at day 14" of treatment (P<0.001),
" significantly difference from HPV-Veh group at day 28" of treatment (P<0.001),

# significantly difference from HPV-300AE group at day 28™ of treatment (P<0.001).
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Figure 5.2.1 Histological finding of normal skin from control mice (A) and subcutaneous tumor
nodules taken from CaSki cells-implanted nude mice showed marked deposit malignant tumor in
deep part of skin after inoculation for 7 days (C), 21 days (E), and 35 days (G). Morphological
study of epithelium cells of normal skin (B) and squamous cells carcinoma (D, F, H).
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14-day HPV-Veh 28-day HPV-Veh

14-day HPV-300AE

28-day HPV-3000AE

28-day HPV-300AE

Figure 6.1 A-F. Confocal laser microscopic images of the tumor microvascular network taken on
day 14 in the HPV-Veh group (A), day 28 in the HPV-Veh group (B), day 14 in the HPV-300AE (
300 mg/kg BW) group (C), day 14 in the HPV-3000AE ( 3,000 mg/kg BW) group (D) day 28 in the
HPV-300AE group (E) and day 28 in the HPV-3000AE group (F). The microvascular network was
visualized using FITC-dextran fluorescence (MW 200,000), with AE (Acanthus ebracteatus Vahl.
crude extract), low magnification x10, Bar = 50 um.
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Figure 6.2. The percentages of capillary vascularity (mean + SE) on day 14 and day 28 after
vehicle (distilled water) or AE (300 and 3,000 mg/kg BW) treatments, shown for control and HPV
groups.

Notes: t Significantly different from control group ( P< 0.001)
# Significantly different from control group ( P< 0.005)

* Significantly different from HPV-Veh group (P< 0.001)
tSignificantly different from HPV-300AE group ( P< 0.001)

€ Significantly different from HPV-300AE group ( P< 0.01).

20



7. M3IN3IVY1 VEGF

o < . . . o g o A
N849910 1@59713NAB04 Intravital fluorescent videomicroscopy 341 1MsIAUAIBE1UHBIHD

a { 3 i ad . .
Tuusnanlgnaaduzis et lasi19m VEGF Tag35 immunohistochemistry (8-9)

ST S AN R~ =T I
W e W N R R
W N, wogdil i C R

e E‘&# KW

o

DELCN e e

Figure 7.1 The expression of VEGF from CON-Veh (A), CON-300AE (B), CON-3,000AE (C),
14-day HPV-Veh (D), 14-day HPV-300AE (E), 14-day HPV-3,000AE (F), 28-day HPV-Veh (G),
28-day HPV-300AE (H), and 28-day HPV-3,000AE (I) (magnification x 40).
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Table 7.1 Area of VEGF expression in tumor tissue (%) from CaSki cells-implanted

nude mice with and without AE treatment.

Area of tumor tissue VEGF expression (%0)/

Groups Days after treatment
At day 14" At day 28"
Con-Veh (n=8) 32.89 + 2.06 (n=4) 33.17 £ 1.12 (n=4)
Con-300AE (n=10) 29.64 + 2.22 (n=5) 37.26 + 1.49 (n=5)
Con-3,000AE (n=8) 40.40 + 3.47 (n=4) 35.17 + 3.05 (n=4)
HPV-Veh (n=9) 80.96 + 2.16 (n=5)" 80.56 + 1.09 (n=4)"
HPV-300AE (n=7) 77.33 + 3.87 (n=3) 77.99 +2.30 (n=4)"*
HPV-3,000AE (n=9) 54.64 + 3.59 (n=5)"" &+ 45.63 + 3.47 (n=4)

Notes: Data expressed as mean + SEM,

—

e

significantly difference from Con-Veh groups (P<0.001).
significantly difference from Con-300AE groups (P<0.001).

“ significantly difference from Con-3,000AE groups (P<0.001).

a

e

ns

significantly difference from HPV-Veh groups (P<0.001).
significantly difference from HPV-300AE groups (P<0.001).
no significant difference compared to 28 days treatment groups
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The significant exploring could be summarized as follows;

1. Under in vitro MTT assay observation, AE (48 hr) had an anti-proliferative
effect on CaSki cells, the only one cancer cell that was significantly different
from normal cells, HDFs.

2. CaSki, a human cervical cancer-derived cell lines with integrated HPV-16
DNA (1 x 107 cells/200 pl/each mouse), could induce cervical cancer bearing
mice model by directly injection into subcutaneous layer at middle dorsum
skin. Thus, HPV16-associated cervical cancer mice model could be
established, and also exhibited the malignant tumor feature of squamous cell
carcinomas (SCCs).

3. The expression of p53 was detected very low in tumor tissue from CaSki cells-
induced cervical cancer mice, suggested that this model is HPV16-associated
cervical carcinoma with wild-type p53.

4. Tumor angiogenesis was observed after CaSki cells inoculation, indicating the
Caski cells-induced angiogenesis, and also correlated with tumor growth.
Therefore, the HPV16-associated cervical carcinoma mice provided the tumor
angiogenesis mice model.

5. The up-regulation of VEGF was found in Caski cells-implanted mice model,
and also exhibited the correlation with the tumor angiogenesis and p53 protein
expression.

6. A.ebracteatus Vahl. aqueous crude extract was exhibited the anti-angiogenic
and anti-tumor activity of on HPV16-associated cervical carcinoma was dose-

dependent manner, but not depend on the duration of treatment.

7. The inhibitory effect of A. ebracteatus Vahl. agqueous crude extract on anti-
angiogenesis should be related to its possible mechanism of anti-VEGF

expression.

8. A.ebracteatus Vahl. aqueous crude extract exhibited the down-regulation of
tumor VEGF expression in HPV16-associated cervical carcinoma might be

related to the accumulation of tumor active p53 protein.
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Conclusion

In summary, our studies demonstrated that the A. ebracteatus Vahl. crude

extract could inhibit tumor growth and tumor angiogenesis in a mouse model of HPV-16-

derived cervical cancer. In particular, the anti-angiogenic activity of AE was significantly

correlated to its ability to inhibit VEGF expression, providing a potential mechanism to

explain the anti-tumor effects of AE. [32]

Figure 8 Proposed possible mechanism for A. ebracteatus Vahl. aqueous crude extract on

HPV 16-associated cervical cancer
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