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Gross domestic product (GDP) is the market value of all officially recognized final goods and services 

produced within a country in a year, or over a given period of time. GDP per capita is often used as an 

indicator of a country's material standard of living.

(Gross Domestic Product)



Infant Mortality 2009

(Per 1,000 Live Births)



Life expectancy is the US slowly increases, while in Japan the life expectancy 

steadily increases, and is the highest in the world at the moment



Overall Satisfaction of Health Care (2013)



Commonwealth Fund Study

• The main way the U.S. differs from 

other industrialized countries is the 

absence of universal health insurance 

coverage



• Compared to other industrialized countries 

the U.S. health care system …..

– Is more expensive: >$2.0 trillion/year, 18% GDP

– Has the highest inflation (> 8%/yr)

– Does not produce the best outcomes

– Is not rated highly by its citizens or doctors

– Does not cover all of its citizens…. ~15% uninsured 

(~46 Million)
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The U.S. Health System is “challenged” on many 

fronts….. 



Preventive Care

We should think of 
new therapies for 
the purpose of 
preventive care



MRN-100: 
MRN-100 may be a novel adjuvant for the treatment of 

gastric or esophageal cancers.

It is characterized as:

1- Highly effective

2- Safe 

3- Low cost 



CANCER

THE ENEMY 

FROM WITHIN



Estimated New 

Cancer Cases in 

the US in 2013

Estimated 

Cancer Deaths 

in the US in 

2013



Reasons

1. Smoking

2. Diet

3. Stress

4. Genetic

5. Hepatitis C Virus

6. Pollution



Lack of Effective Cancer Treatment 

Since 1500 BC

-The world’s oldest recorded case of 

breast cancer hails from ancient 

Egypt in 1500 BC. 

-It was recorded that there was no 

treatment for the cancer, only 

palliative treatment.





U.S. Cancer Deaths

2005 2013

Daily 1600

Yearly 570,280 580,350



2008
NIH Estimation of Annual Cost of Cancer

• Total cost: $228.1 billion

– Direct medical costs (total of all health 
expenditures): $ 93.2 billion

– Indirect morbidity costs (cost of lost productivity 
due to illness): $ 18.8 billion

– Indirect mortality costs (cost of lost productivity 
due to premature death): $116.1 billion

American Cancer Society. Cancer Facts & Figures 2009. Atlanta, GA. 2009.





Do You Know ?

1. Gastric and esophageal cancers are two leading causes of 

cancer-related deaths throughout the world

2. The 5-year survival rates are 17% for esophogeal cancer 

and 27% for gastric cancer (Howlader et al, 2013, de 

Martel et al, 2013). 

3. In Japan in 2013,

approximately 60,000 total people had gastric cancer and 

17,500 new cases of esophogeal cancer were diagnosed

4. In the United States in 2013,

approximately 40,000 people were diagnosed with 

esophagus or stomach cancer



Chemotherapy and Radiation Therapy

Exhibit an indiscriminative killing that 

involves cancer cells and many normal cells

http://images.google.com/imgres?imgurl=http://a2.vox.com/6a00c2251c1b70f21900fa968276820002-320pi&imgrefurl=http://hopluv.vox.com/library/posts/tags/chemotherapy/&usg=__2M2LHVMFKNFurZWpRYqRbItu0_k=&h=320&w=320&sz=19&hl=en&start=72&tbnid=GXI8qRAkczhHxM:&tbnh=118&tbnw=118&prev=/images?q=toxic+effect+of+chemotherapy&gbv=2&ndsp=20&hl=en&sa=N&start=60


We should think 

of new therapies 

for the 

treatment of 

CANCER
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Hydroferrate fluid, MRN-100, 

protects against chemical-induced 

gastric  and esophageal cancer in 

Wistar rats.
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Carcinogen 

Methylnitronitrosoguanidine

(MNNG)

http://en.wikipedia.org/wiki/File:MNNG_skeletal.png


Experimental Design

End of Experiment

8 months

Tumor Growth Mechanisms of Action

Immune 

Modulation
Antioxidant

10 Rats 

Carcinogen

Alone 

10 Rats 

Carcinogen

+ 

MRN-100 

20 Rats

Ghoneum et al. (2014) Neutrion and Cancer. 

http://mast.unco.edu/programs/fsi/summer/projects/2009/Sara/
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=QgOeDgV5UC-IWM&tbnid=AkfpAdPq_uPHTM:&ved=0CAUQjRw&url=http://www.acm-pi.com/en/Eproducts.html&ei=z-bEU6XAOcSHogThioCgCA&psig=AFQjCNHCB44t_Sb1qWUildW7OrIQNWEkWw&ust=1405499334710769
http://mast.unco.edu/programs/fsi/summer/projects/2009/Sara/


14th Int. Conference of Functional Food Center (FFC)

2nd Int. Academic Symposium for the Functional Food and 

Bioactive Compounds (ASFFBC)



UCLA

http://www.nbclosangeles.com/news/local/UCLA-Takes-Issue-Being-Declared-Most-Dangerous-Campus-180708381.html


http://www.californias.com/california-cities.html
http://www.destination360.com/north-america/us/california/los-angeles/los-angeles-attractions


http://www.dailyiso.com/los-angeles/
http://www.dailymail.co.uk/travel/article-1175690/Livin-la-vida-local-Los-Angeles-Californias-city-bars-cars-stars.html


Hydroferrate fluid, MRN-100, provides protection 
against chemical-induced gastric and esophageal  

cancer in Wistar rats





Induction of Esophageal and Gastric 

Cancer

http://mast.unco.edu/programs/fsi/summer/projects/2009/Sara/


Stages of esophageal cancer

321Normal



Normal or healthy esophogus

Esophageal mucosa (foregut) showing hyperkeratosis and squamous hyperplasia. 

Intraepithelial lymphocytes and stromal lymphocytes and eosinophils are present. 



1-mild squamous dysplasia

Esophageal mucosa showing hyperkeratosis, squamous hyperplasia and mild squamous

dysplasia. Intraepithelial lymphocytes and stromal lymphocytes and eosinophils are present. 



2-high grade squamous dysplasia

Esophageal mucosa showing hyperkeratosis, squamous hyperplasia, and high grade 

squamous dysplasia



3- squamous cell carcinoma. 

Esophageal mucosa showing invasive well-differentiated keratinizing squamous

cell carcinoma. 



Stages of Gastric cancer

1 2 3



MRN-100 Protects Against Gastroesophageal Cancer

1:

Evidence from  tumor tissues
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MRN-100 Protects Against Gastroesophageal Cancer

2:

Evidence from Tissue  Dysplasia
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MRN-100 Protects Against Gastroesophageal Cancer

3- New Data

Evidence from the cancer cell level

*The study of foci is very important because it 

is one of the prerequisites of developing 

cancer, such as family history*

(foci) 



(foci) 

_2126 ! 547 - spandidos-publications

Tumor budding is defined as single cancer cells and/or 

clusters composed of up to four cancer cells
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MRN-100 Suppresses Number of 

Foci
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Extent of dysplasia and cancer

(Number of Foci)

GROUP
NO. 

OF 
RATS

NO. 
OF TISSUES

NO. OF FOCI

ESOPHAGUS GASTRIC

SQUAMOUS DYSPLASIA

SQUAMOUS 
CELL 

CARCINOMA

TOTAL

RATS WITH 
FOCI

GLANDULAR 
DYSPLASIA

ADENO-
CARCINOMA

TOTAL

RATS 
WITH 
FOCIMILD SEVERE

CONTROL 7 14 0 0 0 0/7 0 0 0/7

MRN-100 9 18 0 0 0 0/9 0 0 0/9

CARCINOGEN 10 20 9/10 2/10

Rat #3 10 2 3 1 1 

Rat #4 8 5 0 1 1 

Rats #2, 5-10 1 0 0 0 0

Rat #1 0 0 0 0 0

CARCINOGEN + 
MRN-100 10 20 4/10 0/10

Rat #5 2 6 1 0 0

Rats #1, 2, 4 1 0 0 0 0

Rats #3, 6-10 0 0 0 0 0

Table I. Number of rats in each group with variable degree and extent of dysplasia and cancer.

Fishers exact test shows significant difference between carcinogen group and carcinogen plus MRN-

100 group (p<0.01).



CONTROL Carcinogen + MRN-100 

Esophogus: Total Rats with Foci
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CONTROL Carcinogen + MRN-100 

Stomach: Total Rats with Foci
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CONTROL Carcinogen + MRN-100 

Stomach: Total Number of Foci
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Characteristic Body Weight Loss in 

Cancer Patients

Almost one-half of hospitalized adult 

cancer patients have lost at least 10 

percent of their body weight.

One-quarter of these patients have lost 

20 percent or more.

Virtually all patients with disseminated 

(scattered and abundant) metastasis 

show evidence of involuntary weight 

loss.
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MRN-100 Prevents Body Weight Loss from 

Gastric Cancer in Rats After 8 Months
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Liver weight

Carcinogen MRN-100 
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The major problem 
concerning the
natural antitumor agents 
is to define 
their mechanisms of action



Mechanisms of protection 
against esophageal and 

gastric cancer by MRN-100 

is via 



Immune modulator

Antioxidant

Anticancer by MRN-100 

Mechanisms of action

Future 

studies



1-

Antioxidant Potential
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MRN-100 augments antioxidant defense system

1- Free radical scavenger (GSH)

RN-100 +

MNNG

0

10

20

30

40

50

60

70

80

90

Control MRN-100 MNNG MRN-100 +

MNNG

G
S

H
 (

µ
M

/H
b

)

250

300

350

)

*

*

B

D



MRN-100 augments antioxidant defense system

2- Antioxidant scavenger enzymes; SOD, CAT, GPx
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MRN-100 augments antioxidant defense system

4- Total anti-0xidant capacity
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MRN-100 augments antioxidant defense system.

3- Modulating lipid peroxidation.(lipid peroxidation

biomarker MDA)
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MRN-100 augments antioxidant defense system

5- Total free radicals

0

1

2

3

4

5

6

7

8

Control MRN-100 MNNG MRN-100 +

MNNG

T
o

ta
l 

F
re

e
 r

a
d

ic
a

ls
 (

g
x

1
0

1
7
)

MRN-100 MNNG MRN-100 +

MNNG

0

0.5

Control MRN-100 MNNG

T
o

ta
l 

*
G



Augmenting antioxidant defense system

• Free radical scavenger (GSH)

• Antioxidant scavenger enzymes; SOD, 

CAT and GPx

• Modulating lipid peroxidation.

(lipid peroxidation biomarker MDA, NO)
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2-

Immune modulation



Blood Constituents
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Hematology 

Parameters

Lymphocytes Red Blood Cells (RBCs)

Hemoglobin Content

Platelets

1 2 3



Effect of MRN-100 on hematological parameters in gastric cancer
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MRN-100 Protects Against Loss of Lymphocytes



Mechanisms underlying the loss of 

lymphocytes

1. Migration of lymphocytes to cancer 

tissues

2. Phagocytosis (eat up) of lymphocytes by 

tumor cells 



1.  Migration of lymphocytes to cancer tissues



Ghoneum M. et al.  Immunol. 60:461-65. (1987). 



2-Phagocytosis (eat up)of lymphocytes by  cancer cells 

(LAZ-559, B cell lymphoma of  human origin). 

Ghoneum M, Grewal IS. Hematol Oncol. 1990 ;8(2):71-80.

http://www.ncbi.nlm.nih.gov/pubmed?term=Ghoneum M[Author]&cauthor=true&cauthor_uid=2344998
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MRN-100 Enhances Natural Killer 

Cell Anti-Cancer Activity

Natural Killer (NK) Cells: The first line of 

defense against cancer



Dissecting the pathway of NK cell 

killing the cancer cell

1. NK cell binds to cancer cell

2. NK cell discharges the granules inside 

the cancer cell, which causes holes in 

the cancer cell

3. Death of cancer cell

4. NK cell attacks new cancer cell 

(recycle)



1. NK cell binds to cancer cell

NK Cell

Tumor Cell



2. NK cell induces holes in cancer cell



3. Cancer cell is dead

Dead 

Tumor 

Cell

NK Cell



MRN-100 Enhances Human NK Cell Activity
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MRN-100 activates DC



DC



Dendritic cells (DCs)



Dendritic Cell
(The MOST Efficient Antigen 

Presenting Cells, APC)



Their main function is to process 

antigen material and present it on 

the surface to other cells of the 

immune system, thus functioning 

as antigen-presenting cells. 

They act as messengers between 

the innate and adaptive immunity.

http://en.wikipedia.org/wiki/Antigen-presenting_cell
http://en.wikipedia.org/wiki/Antigen-presenting_cell
http://en.wikipedia.org/wiki/Antigen-presenting_cell


DC and T cells migration to and from 

the skin
1-Germs (antigens) that enter 

the skin are loaded on DCs, 

which migrate to draining 

lymph nodes

2- In the lymph nodes,

naive T cells are activated

by the germ- loaded  DCs  and 

start to  multiply

3-These germ- responsive

T cells  migrate into the 

injured site

http://www.biken.osaka-u.ac.jp/COE/eng/project/images/fig-hirata-jpg.jpg


Yamamichi N, Oka M, Inada K, Konno-Shimizu M, Kageyama-Yahara N, Tamai

H, Kato J, Fujishiro M, Kodashima S, Niimi K, Ono S, Tsutsumi Y, Ichinose M, 
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Rebamipide, an amino acid derivative of 2-(1H)-quinolinone, is used for 

mucosal protection, healing of gastroduodenal ulcers.

http://www.ncbi.nlm.nih.gov/pubmed?term=Yamamichi N[Author]&cauthor=true&cauthor_uid=22732404
http://www.ncbi.nlm.nih.gov/pubmed?term=Yamamichi N[Author]&cauthor=true&cauthor_uid=22732404
http://www.ncbi.nlm.nih.gov/pubmed?term=Yamamichi N[Author]&cauthor=true&cauthor_uid=22732404
http://www.ncbi.nlm.nih.gov/pubmed?term=Oka M[Author]&cauthor=true&cauthor_uid=22732404
http://www.ncbi.nlm.nih.gov/pubmed?term=Inada K[Author]&cauthor=true&cauthor_uid=22732404
http://www.ncbi.nlm.nih.gov/pubmed?term=Konno-Shimizu M[Author]&cauthor=true&cauthor_uid=22732404
http://www.ncbi.nlm.nih.gov/pubmed?term=Konno-Shimizu M[Author]&cauthor=true&cauthor_uid=22732404
http://www.ncbi.nlm.nih.gov/pubmed?term=Konno-Shimizu M[Author]&cauthor=true&cauthor_uid=22732404
http://www.ncbi.nlm.nih.gov/pubmed?term=Kageyama-Yahara N[Author]&cauthor=true&cauthor_uid=22732404
http://www.ncbi.nlm.nih.gov/pubmed?term=Kageyama-Yahara N[Author]&cauthor=true&cauthor_uid=22732404
http://www.ncbi.nlm.nih.gov/pubmed?term=Kageyama-Yahara N[Author]&cauthor=true&cauthor_uid=22732404
http://www.ncbi.nlm.nih.gov/pubmed?term=Kageyama-Yahara N[Author]&cauthor=true&cauthor_uid=22732404
http://www.ncbi.nlm.nih.gov/pubmed?term=Kageyama-Yahara N[Author]&cauthor=true&cauthor_uid=22732404
http://www.ncbi.nlm.nih.gov/pubmed?term=Tamai H[Author]&cauthor=true&cauthor_uid=22732404
http://www.ncbi.nlm.nih.gov/pubmed?term=Tamai H[Author]&cauthor=true&cauthor_uid=22732404
http://www.ncbi.nlm.nih.gov/pubmed?term=Tamai H[Author]&cauthor=true&cauthor_uid=22732404
http://www.ncbi.nlm.nih.gov/pubmed?term=Kato J[Author]&cauthor=true&cauthor_uid=22732404
http://www.ncbi.nlm.nih.gov/pubmed?term=Fujishiro M[Author]&cauthor=true&cauthor_uid=22732404
http://www.ncbi.nlm.nih.gov/pubmed?term=Fujishiro M[Author]&cauthor=true&cauthor_uid=22732404
http://www.ncbi.nlm.nih.gov/pubmed?term=Fujishiro M[Author]&cauthor=true&cauthor_uid=22732404
http://www.ncbi.nlm.nih.gov/pubmed?term=Kodashima S[Author]&cauthor=true&cauthor_uid=22732404
http://www.ncbi.nlm.nih.gov/pubmed?term=Kodashima S[Author]&cauthor=true&cauthor_uid=22732404
http://www.ncbi.nlm.nih.gov/pubmed?term=Kodashima S[Author]&cauthor=true&cauthor_uid=22732404
http://www.ncbi.nlm.nih.gov/pubmed?term=Niimi K[Author]&cauthor=true&cauthor_uid=22732404
http://www.ncbi.nlm.nih.gov/pubmed?term=Niimi K[Author]&cauthor=true&cauthor_uid=22732404
http://www.ncbi.nlm.nih.gov/pubmed?term=Niimi K[Author]&cauthor=true&cauthor_uid=22732404
http://www.ncbi.nlm.nih.gov/pubmed?term=Ono S[Author]&cauthor=true&cauthor_uid=22732404
http://www.ncbi.nlm.nih.gov/pubmed?term=Tsutsumi Y[Author]&cauthor=true&cauthor_uid=22732404
http://www.ncbi.nlm.nih.gov/pubmed?term=Tsutsumi Y[Author]&cauthor=true&cauthor_uid=22732404
http://www.ncbi.nlm.nih.gov/pubmed?term=Tsutsumi Y[Author]&cauthor=true&cauthor_uid=22732404
http://www.ncbi.nlm.nih.gov/pubmed?term=Ichinose M[Author]&cauthor=true&cauthor_uid=22732404
http://www.ncbi.nlm.nih.gov/pubmed?term=Koike K[Author]&cauthor=true&cauthor_uid=22732404
http://en.wikipedia.org/wiki/Amino_acid


MRN-100 

as a DC Activator

via

1: Increased Expression of Co-

Stimulatory Molecules

2: Increased Cytokine Production 



MRN-100 

as a DC Activator

1: Through Increased 

Expression of Co-

Stimulatory Molecules



T  Cells

• T cells are white blood cells

– Involved in cell-mediated immunity

• T cells act as soldiers, seeking out and killing 

invaders



CD86 Expression

Freeman et al. GEM 203,2223-27 (2006)
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MRN-100 

as a DC Activator

2: Through Secretion of 

Cytokines



Cytokines: Small proteins 

which:

1. Regulate immunity and 

inflammation

2. Are produced in response to an 

immune stimulus.
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Conclusions

• Our study suggests MRN-100 may be an 

effective adjuvant for the treatment of gastric 

and esophageal cancer.

• The mechanism by which MRN-100 exerts its 

effect may involve its ability to protect against:

a. Oxidative stress by carcinogen

b. Damage of immune system by carcinogen
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