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WHAT IS CANCER ?

Progressive molecular changes, leading to cell g /4 -2
clones arising with a malignant phenotype, FE& £
characterized by developing adaptive survival
advantage over normal cells, which proliferate
chronically and result in clinically detectable
malignant tumors.

Cancer Progression
Evade molecular controls of cell
growth, induction of senescence and
programmed cell death.

The current knowledge about the origin and evolution
of malignancies should contribute to the design of
strategies for prevention, early diagnosis and
treatment of advanced disease



THE ESCAPE TO THIS REGULATION INDUCE THE

SUSTAINED PROLIFERATION OF TUMORS
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THIS IS CONSIDERED THE INITIAL EVENT
OF TUMORIGENESIS
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- This model contrasts with
the notion that CSC are
derived from neoplastic
transformation of normal
cells mothers.

Cancer Discov. Vol 5 No 1, 22-24, 2015

Understand cancer as a genetic disease that generates a
systemic inflammation that allows the metastatic spread of

the disease.



Sustaining Evading
proliferative growth
signaling suppressors

Resisting Enabling
cell replicative
death immortality
Genome Tumor
instability & _promating
mutation inflammation
Inducing Activating
angiogenesis invasion &
metastasis

Unlimited replicative potential

Sustained angiogenesis
Tissue invasion and metastasis
Evasion of apoptosis
Promoting inflammation

Immunosuppressant
environment

Inflammation and genetic instability: enabling conditions

Dunn GP,. Old LJ,. Schreiber RD. The Three Es of Cancer Immunoediting. Annu. Rev. Immunol. 2004, 22:329-60
Hanahan D, Weinberg RA. Hallmarks of cancer: The next generation. Cell 2011;144: 646-72.
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Essential elements:
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Increases
oxygen
metabolism

(O;increases oxigenation
in hypoxic tumors).

Tumor hypoxia increase
resistance to radiotherapy
and chemotherapy.
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Ozone may induce an adaptation to
oxidative stress or an oxidative
preconditioning, that under
controlled doses, may stimulate the
endogenous antioxidant mechanism,
preparing the host to face
physiopathological conditions
mediated by reactive oxygen species



ENDOTOXIC SHOCK

INDUCED BY LPS
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LINK BETWEEN THE TISSULAR DAMAGE,
INDUCED CHEMICALLY OR SURGICALLY, AND THE CANCER



GENERAL AIM

To determine the possible effects of ozone
therapy In some experimental models of
malignant tumors in mice.

SPECIFIC _AIMS

1. To evaluate the reiterated toxicity of the ozone
therapy using different applications.

2. To evaluate the effect of ozone therapy on multiplicity
of tumors.

3. To evaluate the effect of the ozone oxidative-
preconditioning in tumor development.



MATERIALS AND METHODS

OZONE
GENERATOR
OZOMED MOD 01

1. Reiterated Toxicity Assay:

Mice: NMRI males and females, 20-25 g.

Administration schedule:

O,/O, during 15 days, rectal and intraperitoneal
applications.

Rectal concentrations: 11, 35y 71 mg/L,
Volume: 5, 40 y 80 mL/Kg in each case.

Intraperitoneal concentrations: 11, 20 y 35 mg/L, Vol 1 mL




MATERIALS AND METHODS

OZONE GENERATOR
OZOMED MOD 01

2. Evaluation of tumor multiplicity using different ozone
concentrations.

Mice: NMRI and B.,D,F, males, 18-20 g Tumors:

Schedule: 0,/0, rectal application * Erlich Ascitic Tumor
cycle of 12 days

Concentrations: 19, 26 y 42 mg/(n=10)

e Sarcoma 37/

(1 mL in each case) (1 x 10° cells implanted by
ocular plexus)

The hematogenic
dissemination of the
neoplastic cells present
In the lung was
evaluated.




MATERIALS AND METHODS

OZONE GENERATOR
OZOMED MOD 01

3. Effects of ozone oxidative-preconditioning in tumor development.

Mice: BsD,F; males, 18-20 g Tumor: Lewis Lung Carcinoma.

6
Schedule: 15 sessions daily O,/O, 1 x10° cells
Pre- treatment, intraperitoneal application. (0.25 mL subcutaneous,

Concentrations: 4, 11, 20 y 35 mg/L 24 h after the ozone treatment)
volume 80 mL/Kg in each case. (n=10)

Tumoral volume calculation:

V (mm3)=a? x L/2
(a- wide, L- large)

Animal weights and tumor volume measurements.



Toxicity assays in mice

Table 1. Results of body weight in NMRI mice using rectal ozone

application.
. Body weight gained
Weight (g) (g/day)
40 - Groups After 15 End of
sessions experiment

35 - ><_ (30 days)
% ——Control 0.17 +0.07 0.12 +0.04

—-03/02 M mg/L 0,16 +0.06 0.07 +0.01

30 -
03/02 35 mg/L 0.03+0.01 0.06 +0.02
25 —03/02 71mg/L  0.02+0.02 0.09 +0.01
20 | |
0 15 30 Time (days)

Body weight gained during rectal ozone treatment was less in groups
treated with higher concentrations, but there was not significant
differences between groups at the end of the assay.
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				0		15		30

		Control		32.8		35.3		36.4

		O3/O2  11 mg/L		32.9		35.3		34.4

		O3/O2  35 mg/L		34.9		35.3		36.4

		O3/O2  71 mg/L		33.3		33.6		35.9






Table 2. Relative weights (%) of the organs in NMRI mice using
rectal ozone application

Groups Spleen Liver Heart Lung
Control 0.58 6.17 0.72 0.60

11 mg/L 0.74 5.55 0.64 0.63

0,/0, 35 mg/L 0.54 5.69 0.62 0.62
71 mg/L 0.52 5.39 0.54 0.64

These results are with the highest volume (80 mL/Kg) for all the ozone
concentrations studied.

The pathology study of the organs did not show toxicity
alterations in the groups at the maximum doses of ozone
treatment.



Table 3. Hematological parameters evaluated in NMRI mice
using rectal ozone application.
Time (days) 0,/0,

Beginning (t=0) Control c=11 mg/L c=35 mg/L c=71 mg/L
Hematocrite 0.42 +0.029 | 0.43 +0.057 0.51 +0.012 0.47 +0.064
Leucocytes(x 10°) | 5.13 +0.15 4.23 +0.12 4.23 +0.12 5.13 +0.15
Polymorph 25.0+1 18.33 +£8.50 16.33 +6.11 16.67 £5.51
Lymphocytes 75.0 1 81.67 +£8.50 83.67 +6.11 83.33 £5.51
End of treatment (t=15)

Hematocrite 0.52 +0.029 | 0.53 £0.029 0.50 +0 0.49 +0.036
Leucocytes(x 10°) | 6.17 +0.12 | 7.17 +0.12 9.13 +0.15 7.20 +0.26
Polymorpho 25 5 27 £3.61 20 £2 39.67 £1.53
Lymphocytes 75 +5 73 +3.61 80 +2 60.33 +1.53

These results are with the highest volume (80 mL/Kg) for all the ozone
concentrations studied.




Table 4. Results of body weight in NMRI mice (both sex) using

40
35
30
25
20
15
10

intraperitoneal ozone application.

>

—

Lnn

Weight (g)
— —+—Control
7 -%-03/02 11 mg/L
] 03/02 20 mg/L
| ——03/02 35 mg/L
0 15 30
Time (days)

Weight (g)

35
30
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(L

0 15

30
Time (days)
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Weight (g)

Time (days)

FEMALES

Control

O3/O2   11 mg/L

O3/O2   20 mg/L

O3/O2   35 mg/L

22.6

20.7

21.4

20.6

27.6

24.6

24.1

24.6

30.3

29.4

29.6

29.7
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				Control		O3/O2   11 mg/L		O3/O2   20 mg/L		O3/O2   35 mg/L

		0		22.6		20.7		21.4		20.6

		15		27.6		24.6		24.1		24.6

		30		30.3		29.4		29.6		29.7

				Para cambiar el tamaño del rango de datos del gráfico, arrastre la esquina inferior derecha del rango.
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				Control		O3/O2   11 mg/L		O3/O2   20 mg/L		O3/O2   35 mg/L

		0		23		23.7		22.8		23.2

		15		31.5		31.1		30.1		30.7

		30		36		37.2		36.7		36.1

				Para cambiar el tamaño del rango de datos del gráfico, arrastre la esquina inferior derecha del rango.






Table 5. Relative weights (%) of the organs in NMRI mice
(both sex) by intraperitoneal ozone application

Spleen Liver Heart Lung Kidney
F M F M F M F M F M

Groups
Control 0.69| 0.53 | 6.57 | 7.01| 0.55 | 0.51 |0.88 | 0.75 | 1.27 | 1.61
11 [0.68| 0.68 | 6.50 | 6.54 | 0.58 | 0.58 |0.98 | 0.76 [ 1.28 | 1.61

03/02

(mg/L) 20 (0.81|0.77 | 6.81 |7.34| 0.56 | 0.66 | 1.08 | 0.84 [ 1.33 | 1.66
35 |0.77 | 0.67 | 7.08 | 5.23| 0.79 | 0.43 | 1.19| 0.89 | 1.99 | 1.09




Table 6. Hematological parameters evaluated in NMRI mice
(both sex) by intraperitoneal ozone application.

0,/0,
Time (days) Control c=11mg/L | ¢c=20mg/L c=35 mg/L
Beginning (t=0) F M F M F M F M
Hematocrite 051 | 049 | 051 | 0.49 | 0.46 | 0.47 | 0.46 | 0.42
Leucocytes (x 10°) 7.4 7.4 | 813 | 4.23 | 7.93 | 8.16 | 8.46 8.3
Polymorph 27.0 22.3 | 13.7 |16.33| 29 14.7 | 31.33 | 17.33
Lymphocytes 71.6 | 76.3 | 85.7 | 83.67| 70.3 | 85 | 59.38 | 82.7
End of treatment (t=15)
Hematocrite 0.6 0.52 | 0.52 | 0.45 | 0.51 | 0.51 | 0.52 | 0.49
Leucocytes (x 10°) 823 | 9.13 | 87 | 785 | 9.23 | 7.8 8.9 9.26
Polymorph 11.3 | 20.3 | 12.7 | 28.5 | 21.3 (18.33| 10.7 |14.66
Lymphocytes 86.6 77.6 | 86.6 70 77 80.7 | 88.3 |83.65




The hematogenic dissemination of the
Ehrlich Ascitic tumor in mice lung using rectal ozone

_ application
Number of cells/mice

8

C

2 24 27

Control 19 mg/L O3 26 mg/L O3 42 mg/L O3

N\
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Figure 1. Tumor multiplicity in mice inoculated by the ocular plexus with
1 million cells of Ehrlich Ascitic Tumor, using 1 mL of ozone at different
concentrations (19, 26 and 42 mg/L) by rectal application, during
12 sessions after the inoculation. Data are mean * SEM. Means having
different letters indicate significant difference (p < 0.05) between
groups.



The hematogenic dissemination of the
Sarcoma-37 tumor in mice lung using rectal ozone

application.
Number of cells/mice
14
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Figure 2. Tumor multiplicity in mice inoculated by the ocular plexus
with 1 million cells of Sarcoma-37, using different ozone
concentrations (26 and 42 mg/L) by rectal application, during
12 sessions after the inoculation. Data are mean + SEM. Means having
different letters indicate significant difference (p < 0.05) between
groups.



Tumor development kinetics of Lewis' Lung carcinoma with
ozone oxidative-preconditioning by intraperitoneal application
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Figure 3. A significant delay (p<0.05) in the beginning kinetics of Lewis lung
carcinoma was observed in ozone treated groups respect control group. Ozone
was applied to mice intraperitoneally at concentrations of 4, 11, 20, 35 mg/L
and a volume of 80 ml/kg, daily for 15 days. Twenty four hours after the last
ozone treatment, animals were inoculated with 1 million cells of tumor by
subcutaneous way (0.25 mL).
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		Experimento 9

		Cálculo de volumen tumoral

		Día				Grupos

								1						2						3						4						5						6

		28/12/06		l		a		V		l		a		V		l		a		V		l		a		V		l		a		V		l		a		V

		1						0						0						0						0						0		11		11		665.5

		2						0						0						0						0						0		13.5		19		2436.75

		3						0						0						0						0						0		13		13		1098.5

		4						0						0						0						0						0						0

		5						0						0						0						0						0						0

		6						0						0												0						0						0

		7						0																		0												0

		8						0																		0												0

		9																								0												0

		10																																				0

		Promedio						0						0						0						0						0						420.075

								1						2						3						4						5						6

		3/1/07		l		a		V		l		a		V		l		a		V		l		a		V		l		a		V		l		a		V

		1		14		10		700		10		9		405		11		10		550		6		6		108		11		9		445.5		20		17		2890

		2		10		10		500		14		11		847		17		12		1224		16		14		1568		15		13		1267.5		13		13		1098.5

		3		14		10		700		10		9		405		16		9		648		14		13		1183		15		15		1687.5		11		10		550

		4		12		11		726		5		5		62.5		9		9		364.5		11		13		929.5		15		9		607.5		12		10		600

		5		13		11		786.5		10		9		405						0		14		11		847		11		10		550		12		12		864

		6		16		14		1568		18.5		14		1813								13		14		1274		21		15		2362.5		20		17		2890

		7		10		8		320														20		12		1440								10		11		605

		8		16		13		1352														11		10		550								25		20		5000

		9																								0								25		20		5000

		10																																				0

		Promedio						831.5625						656.25		588.75				557.3						877.7222222222						1153.4166666667						1949.75

								1						2						3						4						5						6

		5/1/07		l		a		V		l		a		V		l		a		V		l		a		V		l		a		V		l		a		V

		1		14		10		700		23		14		2254		6		6		108		11		10		550		18		17		2601		15		14		1470

		2		13		12		936		14		11		847		17		11		1028.5		15		13		1267.5		17		10		850		25		17		3612.5

		3		16		10		800		12		11		726		20		17		2890		13		18		2106		12		11		726		30		22		7260

		4		20		19		3610		20		12		1440		11		11		665.5		22		14		2156		20		16		2560		14		13		1183

		5		11		10		550		13		8		416		15		11		907.5		14		14		1372		25		18		4050		11		10		550

		6		10		10		500						177.5								16		13		1352		14		11		847		16		13		1352

		7		10		8		320														20		17		2890								25		18		4050

		8		16		12		1152														16		14		1568								30		20		6000

		9																								0								14		12		1008

		10																																				0

		Promedio						1071						976.75						1119.9						1473.5						1939						2648.55

								1						2						3						4						5						6

		8/12007		l		a		V		l		a		V		l		a		V		l		a		V		l		a		V		l		a		V

		1		22		12		1584		13		11		786.5		12		12		864		14		12		1008		13		13		1098.5		17		16		2176

		2		17		15		1912.5		25		15		2812.5		11		11		665.5		20		14		1960		20		18		3240		17		11		1028.5

		3		17		17		2456.5		20		12		1440								16		16		2048		16		14		1568		14		12		1008

		4		10		10		500		13		10		650		13		12		936		15		18		2430		25		19		4512.5						0

		5		15		13		1267.5		10		9		405		18		16		2304		28		19		5054		23		16		2944		24		23		6348

		6		13		14		1274								18		14		1764		12		9		486		14		12		1008		16		15		1800

		7		17		18		2754														14		14		1372								30		22		7260

		8		16		14		1568														17		14		1666								28		21		6174

		9																				12		11		726

		10

		Promedio						1664.5625						1218.8						1306.7						1861.11						2395.17						3224.31

								1						2						3						4						5						6

		10/1/07		l		a		V		l		a		V		l		a		V		l		a		V		l		a		V		l		a		V

		1		16		15		1800		15		14		1470		22		16		2816		25		21		5512.5		23		20		4600		37		26		12506

		2		17		16		2176		30		18		4860		17		13		1436.5		21		16		2688		21		16		2688		23		17		3323.5

		3		20		19		3610		18		13		1521		21		17		3034.5		25		20		5000		25		19		4512.5		30		24		8640

		4		21		14		2058		23		15		2587.5								26		20		5200		16		16		2048		18		15		2025

		5		9		9		364.5		13		11		786.5		27		19		4873.5		24		22		5808		18		15		2025		21		17		3034.5

		6		17		14		1666		21		15		2362.5		19		20		3800		21		23		5554.5								27		26		9126

		7		19		13		1605.5														21		17		3034.5								25		13		2112.5

		8		22		16		2816														19		16		2432												0

		9																				22		21		4851

		10

		Promedio						2012						2264.58						3192.1						4453.39						3174.7						5095.94

								1						2						3						4						5						6

		12/1/07		l		a		V		l		a		V		l		a		V		l		a		V		l		a		V		l		a		V

		1		13		12		936		26		17		3757		14		11		847		23		17		3323.5		22		20		4400		26		22		6292

		2		14		17		2023		23		14		2254								18		18		2916		18		17		2601		17		15		1912.5

		3		22		14		2156		16		14		1568		20		18		3240		25		20		5000		27		20		5400		17		17		2456.5

		4		20		22		4840		17		15		1912.5		17		16		2176		17		20		3400		23		17		3323.5		20		18		3240

		5		21		16		2688		14		10		700		24		18		3888		20		17		2890		18		14		1764		21		12		1512

		6		20		20		4000		21		14		2058		18		15		2025		27		17		3901.5												0

		7		23		20		4600														13		11		786.5

		8		23		14		2254														15		16		1920

		9																				18		14		1764

		10

		Promedio						2937.13						2041.58						2435.2						2877.94						3497.7						2568.83

								1						2						3						4						5						6

		15/1/2007		l		a		V		l		a		V		l		a		V		l		a		V		l		a		V		l		a		V

		1		30		20		6000		20		16		2560		27		20		5400		19		18		3078		25		21		5512.5		22		14		2156

		2		21		20		4200		32		19		5776		18		18		2916		22		22		5324		22		20		4400		16		16		2048

		3		30		21		6615		16		15		1800		23		18		3726		27		21		5953.5		18		16		2304		10		9		405

		4		28		19		5054		16		14		1568		15		17		2167.5		16		21		3528		22		18		3564		20		19		3610

		5		24		24		6912		17		14		1666								22		25		6875								28		25		8750

		6		21		22		5082		22		16		2816		22		20		4400		23		20		4600								23		20		4600

		7		15		14		1470														24		18		3888

		8		22		22		5324														22		16		2816

		9																				20		18		3240

		10

		Promedio						5082.125						2697.6666666667						3721.9						4366.94						3945.13						3594.83

								1						2						3						4						5						6

		18/1/2007		l		a		V		l		a		V		l		a		V		l		a		V		l		a		V		l		a		V

		1		23		20		4600		33		20		6600		23		21		5071.5		20		21		4410		19		20		3800		19		18		3078

		2		25		15		2812.5		23		18		3726		24		21		5292		28		21		6174								22		15		2475

		3		13		12		936		21		14		2058		22		20		4400		29		26		9802		28		21		6174		25		19		4512.5

		4		23		19		4151.5		20		17		2890		22		21		4851		24		25		7500		23		20		4600		12		11		726

		5		22		19		3971		20		18		3240		25		21		5512.5		21		14		2058								22		24		6336

		6		25		21		5512.5		14		16		1792								20		19		3610

		7		28		23		7406														20		22		4840

		8		21		21		4630.5														30		21		6615

		9

		10

		Promedio						4252.5						3384.3333333333						5025.4						5626.125						4858						3425.5

								1						2						3						4						5						6

		22/1/2007		l		a		V		l		a		V		l		a		V		l		a		V		l		a		V		l		a		V

		1		33		26		11154		24		22		5808		33		27		12028.5		30		31		14415		35		26		11830		30		24		8640

		2		25		23		6612.5		35		24		10080		32		24		9216		22		20		4400		32		26		10816		32		27		11664

		3		35		28		13720		25		33		13612.5		32		25		10000		28		26		9464		25		28		9800		21		16		2688

		4		32		30		14400		33		24		9504		32		28		12544		33		32		16896								25		20		5000

		5		32		30		14400		25		22		6050		27		26		9126		30		24		8640								25		24		7200

		6		32		29		13456														26		28		10192

		7

		8

		9

		10

		Promedio						12290.4166666667						9010.9						10582.9						10667.8333333333						10815.3333333333						7038.4
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		Experimento 9

		Cálculo de volumen tumoral

		Día				Grupos

		28/12/06						1						2						3						4						5						6

				l		a		V		l		a		V		l		a		V		l		a		V		l		a		V		l		a		V

		1						0						0						0						0						0		11		11		665.5

		2						0						0						0						0						0		13.5		19		2436.75

		3						0						0						0						0						0		13		13		1098.5

		4						0						0						0						0						0						0

		5						0						0						0						0						0						0

		6						0						0												0						0						0

		7						0																		0												0

		8						0																		0												0

		9																								0												0

		10																																				0

		Promedio						0						0						0						0						0						420.08

		30/12/06						1						2						3						4						5						6

				l		a		V		l		a		V		l		a		V		l		a		V		l		a		V		l		a		V

		1						233.33						135.00						183.33						36.00						148.50						741.50

		2						166.67						282.33						408.00						522.67						422.50						854.42

		3						233.33						135.00						216.00						394.33						562.50						1300.50

		4						242.00						20.83						121.50						309.83						202.50						200.00

		5						262.17						135.00						0						282.33						183.33						288.00

		6						522.67						604.33												424.67						787.50						963.33

		7						106.67																		480.00												201.67

		8						450.67																		183.33												366.17

		9																								0												183.33

		10																																				0

		Promedio						277.19						218.75						185.77						292.57						384.47						509.89

		1/1/07						1						2						3						4						5						6

				l		a		V		l		a		V		l		a		V		l		a		V		l		a		V		l		a		V

		1						466.67						270.00						366.67						72.00						297.00						1483.00

		2						333.33						564.67						816.00						1045.33						845.00						1708.83

		3						466.67						270.00						432.00						788.67						1125.00						2601.00

		4						484.00						41.67						243.00						619.67						405.00						400.00

		5						524.33						270.00						0						564.67						366.67						576.00

		6						1045.33						1208.67												849.33						1575.00						1926.67

		7						213.33																		960.00												403.33

		8						901.33																		366.67												732.33

		9																								0												366.67

		10																																				0

		Promedio						554.38						437.50						371.53						585.15						768.94						1019.78

		3/1/07						1						2						3						4						5						6

				l		a		V		l		a		V		l		a		V		l		a		V		l		a		V		l		a		V

		1		14		10		700		10		9		405		11		10		550		6		6		108		11		9		445.5		20		17		2890

		2		10		10		500		14		11		847		17		12		1224		16		14		1568		15		13		1267.5		25		20		5000

		3		14		10		700		10		9		405		16		9		648		14		13		1183		15		15		1687.5		25		20		5000

		4		12		11		726		5		5		62.5		9		9		364.5		11		13		929.5		15		9		607.5		12		10		600

		5		13		11		786.5		10		9		405						0		14		11		847		11		10		550		12		12		864

		6		16		14		1568		18.5		14		1813								13		14		1274		21		15		2362.5		20		17		2890

		7		10		8		320														20		12		1440								10		11		605

		8		16		13		1352														11		10		550								13		13		1098.5

		9																								0								11		10		550

		10																																				0

		Promedio						831.56						656.25						557.30						877.72						1153.42						1949.75

		5/1/07						1						2						3						4						5						6

				l		a		V		l		a		V		l		a		V		l		a		V		l		a		V		l		a		V

		1		14		10		700		23		14		2254		6		6		108		11		10		550		18		17		2601		15		14		1470

		2		13		12		936		14		11		847		17		11		1028.5		15		13		1267.5		17		10		850		25		17		3612.5

		3		16		10		800		12		11		726		20		17		2890		13		18		2106		12		11		726		30		22		7260

		4		20		19		3610		20		12		1440		11		11		665.5		22		14		2156		20		16		2560		14		13		1183

		5		11		10		550		13		8		416		15		11		907.5		14		14		1372		25		18		4050		11		10		550

		6		10		10		500						177.5								16		13		1352		14		11		847		16		13		1352

		7		10		8		320														20		17		2890								25		18		4050

		8		16		12		1152														16		14		1568								30		20		6000

		9																								0								14		12		1008

		10																																				0

		Promedio						1071.00						976.75						1119.90						1473.50						1939.00						2648.55

		8/12007						1						2						3						4						5						6

				l		a		V		l		a		V		l		a		V		l		a		V		l		a		V		l		a		V

		1		22		12		1584		13		11		786.5		12		12		864		14		12		1008		13		13		1098.5		17		16		2176

		2		17		15		1912.5		25		15		2812.5		11		11		665.5		20		14		1960		20		18		3240		17		11		1028.5

		3		17		17		2456.5		20		12		1440								16		16		2048		16		14		1568		14		12		1008

		4		10		10		500		13		10		650		13		12		936		15		18		2430		25		19		4512.5		12		12		864

		5		15		13		1267.5		10		9		405		18		16		2304		28		19		5054		23		16		2944		24		23		6348

		6		13		14		1274								18		14		1764		12		9		486		14		12		1008		16		15		1800

		7		17		18		2754														14		14		1372								30		22		7260

		8		16		14		1568														17		14		1666								28		21		6174

		9																				12		11		726

		10

		Promedio						1664.56						1218.80						1306.70						1861.11						2395.17						3332.31

								1						2						3						4						5						6

		10/1/07		l		a		V		l		a		V		l		a		V		l		a		V		l		a		V		l		a		V

		1		16		15		1800		15		14		1470		22		16		2816		25		21		5512.5		23		20		4600		37		26		12506

		2		17		16		2176		30		18		4860		17		13		1436.5		21		16		2688		21		16		2688		23		17		3323.5

		3		20		19		3610		18		13		1521		21		17		3034.5		25		20		5000		25		19		4512.5		30		24		8640

		4		21		14		2058		23		15		2587.5								26		20		5200		16		16		2048		18		15		2025

		5		9		9		364.5		13		11		786.5		27		19		4873.5		24		22		5808		18		15		2025		21		17		3034.5

		6		17		14		1666		21		15		2362.5		19		20		3800		21		23		5554.5								27		26		9126

		7		19		13		1605.5														21		17		3034.5								25		13		2112.5

		8		22		16		2816														19		16		2432

		9																				22		21		4851

		10

		Promedio						2012.00						2264.58						3192.10						4453.39						3174.70						5823.93

								Promedios de volumen tumoral

		Grupos		Días de Inoculado el tumor de Lewis

				10		12		14		16		18		21		23

		Oxígeno		0		277.2		554.1		831.6		1071		1664.6		2012

		Ozono 4 mg/L		0		218.8		437.5		656.3		976.8		1218.8		2264.6

		Ozono 11 mg/L		0		185.8		371.5		557.3		1119.9		1306.7		3192.1

		Ozono 20 mg/L		0		292.6		585.1		877.7		1473.5		1861.1		4453.4

		Ozono 35 mg/L		0		384.5		768.9		1153.4		1939		2395.2		3174.7

		Control tumor		420.1		509.9		1019.8		1949.8		2648.5		3332.3		5823.9
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Volumen tumoral (mm3)

Cinética de aumento del volumen tumoral
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		Cinética de Prendimiento Tumoral (% de animales negativos)										E-1

		Precondicionamiento con Ozono, vía rectal

		Grupos		Días de Inoculado el tumor Ascìtico de Erlich

				8		9		10		11		12		14		15		16		17		18		20		30

		Control tumor		25.00		12.50		14.29		0.00		0		0		0		0		0		0		0		0

		Ozono 11/80		44.44		33.33		33.33		33.33		22.22		11.11		11.11		11.11		11.11		0		0		0

		Ozono 11/40		20.00		10.00		10.00		10.00		0		0		0		0		0		0		0		0

		Ozono 11/5		22.22		22.22		11.11		22.22		11.11		11.11		11.11		14.29		14.29		14.29		14.29		14.29

		Ozono 35/80		40.00		40.00		40.00		40.00		20.00		20.00		0		20.00		0		0		0		0

		Ozono 35/40		33.33		16.67		16.67		16.67		10.00		20.00		20.00		33.33		33.33		0		0		0

		Ozono 35/5		20.00		20.00		20.00		20.00		10.00		11.11		12.50		14.29		14.29		0		0		0

		Ozono 71/80		25.00		25.00		12.50		12.50				0		0		0		0		0		0		0

		Ozono 71/40		11.11		0		0		0		0		0		0		0		0		0		0		0

		Ozono 71/5		30.00		30.00		20.00		20.00		20.00		22.22		11.11		11.11		0		0		0		0

		Oxígeno		20.00		20.00		10.00		10.00		10.00		10.00		10.00		0.00		0		0		0		0
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Control tumor

Ozono 11/80
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Ozono 11/5
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Cinética de prendimiento del TAE ante el precondicionamiento con ozono rectal.
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		Cinética de Prendimiento Tumoral (% de animales negativos)										E-9

		Precondicionamiento con ozono, vía IP

		Grupos		Días de Inoculado el tumor de Lewis

				8		10		16		18		21		23		28		31		35

		Oxígeno		88.89		11.11		0.00		0.00		0.00		0.00		0.00		0.00		0.00

		Ozono 4 mg/L		100.00		44.44		33.33		33.33		33.33		33.33		11.11		11.11		12.50

		Ozono 11 mg/L		100.00		50.00		37.50		37.50		25.00		25.00		14.29		14.29		16.67

		Ozono 20 mg/L		100.00		50.00		10.00		10.00		10.00		10.00		10.00		11.11		14.29

		Ozono 35 mg/L		100.00		37.50		25.00		25.00		25.00		28.57		16.67		20.00		20.00

		Control tumor		60.00		10.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00
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Tumor volume increase of Lewis' lung carcinoma with ozone
oxidative-preconditioning by intraperitoneal application.
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Figure 4. A significant delay (p<0.05) in tumor volume increase was observed in
ozone treated groups respect control group. Ozone was applied to mice
intraperitoneally at concentrations of 4, 11, 20, 35 mg/L and a volume of
80 ml/kg, daily for 15 days. Twenty four hours after the last ozone treatment,
animals were inoculated with 1 million cells of the Lewis' lung carcinoma by
subcutaneous way (0.25 mL).
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				Control		O3/O2   11 mg/L		O3/O2   20 mg/L		O3/O2   35 mg/L

		0		23		23.7		22.8		23.2

		15		31.5		31.1		30.1		30.7

		30		36		37.2		36.7		36.1

				Para cambiar el tamaño del rango de datos del gráfico, arrastre la esquina inferior derecha del rango.
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Effect on tumor volume of different treatments by IP route (O3 50 mg/L,
Doxorubicin 2 mg/Kg and its combination), post-inoculation of lung
carcinoma 3LL (5x 10° cells),

The intraperitoneal treatment with ozone induced
reduction of tumor volume in treated animals compared
to the control, but there was not a better response of the
combination compared to the treatment with
doxorubicin
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Treatment with ozone/oxygen-pneumoperitoneum results in complete remission
rabbit squamous cell carcinomas
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day 14 day 27 day 35 final outcome
Head and neck squamouws cell carcinomas (HNSCC) represent a a cured
group of metastasizing tumors with a high mortality rate in man
and animals. Since the biomolecule ozone was found to inhibit
growth of varions carcinoma cells in vifro we here applied the
highly aggressive and lethal VX2 carcinoma HNSCC tumor model
of the New Zealand White rabbit to test whether ozone exerts anti-
tumorous effects im vivo. Therapeutic insufflation of medical
ozone/oxygen (03/();) gas mixture into the peritoneum (030 ;-
preumoperitonenm) at an advanced stage of tumor disease led to
a survival rate of 7/14 rabbits. Six of the seven surviving rabbits
presented full tumor regression and the absence of local or distant
lung metastases. Insufflation of pure oxygen (()z) resulted in a sur-
vival rate of ¥13 animals accompanied by full tumor remission in
2 of the 3 surviving animals. (f the 14 sham-treated animals only
1l had spontaneous tumor remission and survived. No adverse
effects or changes in standard blood parameters were observed
after repeated intraperitoneal insufflations of the 030; or (; gas,
Animals with 03/0:-induced tumor eradication developed toler-
ance against reimplantation of the VX2 tumor. This could be
reversed by immune suppression with a combination of dexameth-
asone and cyclosporin A suggesting an antitumorous effect of (3

tumor regression

o

tumor progression

FIGURE 3 — Growth and development of the VX2 tumor cells in the right ear of NZW rabbits after inoculation. Panel (@) shows

remission after O+/0, therapy (03/O,-pneumoperitoneum). The spontancous tumor remission observed in one sham-treated ra
ent data point to 030;-prneumoperitoneum as a promising new

observation period (90 days or 42 days in case of death).

i 2008 Wiley-Liss, Inc.

of

day 90

representative
[}T-mﬁd iated activation of the h’[ld.\' 5 own immunosurveillance, macroscopic views of a solid auricular VX2 tumor in the right ear of a rabbit on Day 14 after tumor cell inoculation and dlffelrl;._lzt sl(.iglet;s 0;(

1 g 4 bbit and the 2
'I.‘ Ith"“gh thE exact mE{:hl'd nisms ﬂf action are st I" unc I'EH r thE P FES=  remissions after O, gas insufflation were similar (macroscopic views are not shown). Note, that only a small scar of the remitted auricular tumor
remained on Day 90, the end point of our observation period. In sharp contrast, in rabbits that succumbed to tumor progression the auricular tu-
mor continued growing resulting in severe ulcerations associated with massive bleeding and onset of local infections introducing the final stage
Htr-'dtﬂg ¥ in anticancer thera PY. of this tumor disease (b, representative stages of the same rabbit are shown). Depicted are tumor stages on Days 14, 27, 35, and at the end of the
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CONCLUSIONS

v The ozonetherapy by rectal and intraperitoneal
application did not Induce toxicity
manifestations in the reiterated assay in mice.

v There was obtained a significant decrease in the

number of lung metastasis In Ascitic Erlich
Tumor and Sarcoma 37 by rectal ozone
application at the used doses.

v Ozone pre-conditioning by intraperitoneal
application produced a retard effect In the

beginning kinetics of Lewis'lung carcinoma and
In tumor volume increase.



CONCLUSIONS

v In spite of the positive ozone biological

effects and
observed In t
further prec

its potential usefulness
NS experimental tumors,
Inical researches are

necessary to
reaffirm the

ne performed, in order to
ozone therapy as

complementary therapy for cancer.



Improving Survival with Combination Therapy

combinations in Cancer
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“The b‘&tel‘ st'rategies for

cancer treatment could be
based on the combination of
complementary therapies with
different mechanisms of action
and acceptable toxicity”
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