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Gastric and esophageal cancers are two leading causes of cancer-related deaths 

throughout the world (1). The American Cancer Society estimates that in 2016 in the 

United States, ~16,900 new esophageal cancer cases will be diagnosed and about 

15,700 deaths will occur from esophageal cancer (2). The estimates for stomach cancer 

diagnoses are about 26,400 cases and about 10,700 people will die from this type of 

cancer (3). Additionally, Japan has the third highest rate of stomach cancer in the entire 

world (4). Both cancers are thought to arise from chronic inflammation caused by 

Helicobacter pylori (H. pylori) (5) or gastroesophageal reflux disease (GERD). This 

data strongly suggests the great need for alternative therapies against these two types of 

cancers. MRN-100 is an iron-based compound composed of bivalent and trivalent 

ferrates. The current study was undertaken to examine the protective effect of MRN-100 

against gastric/esophagus cancer in rats. 

We have recently examined the protective effect of MRN-100 against the 

carcinogen methylnitronitrosoguanidine (MNNG)-induced gastric and esophageal 

cancer in rats for 33 weeks. Results showed that carcinogen MNNG-treated rats caused 

85% of rats developed dysplasia and cancer in the gastroesophageal tissues. On the 

other hand, MRN-100 treatment showed only 40% of rats with dysplasia and cancer (6). 
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There are several mechanisms by which MRN-100 exerts anti-cancer activity. 

First, MRN-100 exhibited significant cancer chemopreventive activity by protecting 

tissues against oxidative damage in rats (6). Increased levels of ROS have been 

attributed to the initiation of many diseases including cancer and aging. It is of interest 

to know that MRN-100 exerted an antioxidant effect by increasing levels of glutathione 

(GSH), antioxidant enzymes superoxide dismutase (SOD), catalase (CAT), glutathione 

peroxidase (GPx), and total antioxidant capacity (TAC) level. This was accompanied by 

a reduction in the total free-radical and malondialdehyde (MDA) levels. The ability of 

MRN-100 to protect tissues against oxidative stress damage may involve regulating 

cellular free-iron levels. MRN-100 captures excess iron in the body tissues and stores 

them in compounds such as ferritin and transferrin, and may prevent excess iron from 

taking part in the Fenton reaction which results in the prevention of reactive radical 

accumulation. 

The second mechanism that may involve MRN-100 effect against 

gastric/esophagus cancer is its immune modulatory effect. Cancer patients and healthy 

subjects who were orally administered MRN-100 showed an enhancement of their 

natural killer (NK) cell activity (7-9). NK cells are known to play a central role in the 

first line of defense against cancer and virally infected cells (10,11). 

The third mechanism that also contributes to the protective effect of MRN-100 

against cancer is its ability to induce an apoptotic effect against gastric cancer cells via a 

mitochondrial-dependent pathway. 
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The safety of anti-cancer agents is of major concern. Current anti-cancer drugs 

are toxic. On the other hand, the biosafety of MRN-100 has been studied in healthy 

subjects and cancer patients who were administered MRN-100 orally for up to 12 

months. The human subjects did not show adverse side effects but rather showed 

enhancement of immune function (7-9). 

In conclusion, MRN-100 exhibited decreased levels of dysplasia and cancer in 

the gastric/esophagus tissues through mechanisms that involve its ability to act as a 

potent antioxidant agent. These results may suggest the effectiveness of MRN-100 as an 

adjuvant for the treatment of gastric/esophageal carcinoma. 

References 

1. [Internet] Howlader N, Noone AM, Krapcho M, Garshell J, Neyman N, et al. 

SEER Cancer Statistics Review, 1975-2010, National Cancer Institute; Bethesda, 

MD; based on November 2012 SEER data submission, posted to the SEER 

website April 2013. http://seer.cancer.gov/csr/1975_2010/ 

2. [Internet] American Cancer Society, Accessed March 1st, 2016 

http://www.cancer.org/cancer/esophaguscancer/detailedguide/esophagus-cancer-

key-statistics 

3. [Internet] American Cancer Society, Accessed March 1st, 2016 

http://www.cancer.org/cancer/stomachcancer/detailedguide/stomach-cancer-

key-statistics 

4. [Internet] World Cancer Research Fund International, Accessed March 1st, 2016 

http://www.wcrf.org/int/cancer-facts-figures/data-specific-cancers/stomach-

cancer-statistics 

5. Yakirevich E, Resnick MB. Pathology of gastric cancer and its precursor lesions. 

Gastroenterol Clin North Am. 2013; 42: 261-84. 

6.  Ghoneum MH, Badr El-Din NK, Abdel Fattah SM, Pan D, Tolentino L. 



4 
 

Hydroferrate fluid, MRN-100, provides protection against chemical-

inducedgastric and esophageal cancer in Wistar rats. Int J Biol Sci. 

2015 ;11(3):295-303 

7. Ghoneum M, Kijima Y. Induction of human natural killer (NK) cell activity by 

pi-water (MRN-100). Annual Conference on Clinical Immunology, New 

Orleans, LA, 1996. 

8. Ghoneum M, Namatalla G, Kijima Y. Phenotypic analysis of human 

lymphocyte sub-populations post treatment with pi-water (MRN-100). In: 

Abstracts and Proceedings of the Eighty-eighth Annual Meeting of the 

American Association for Cancer Research, San Diego, CA, 1997. 

9. Ghoneum M. NK immunorestoration in cancer patients by MRN-100, an iron 

based compound derived from bivalent and trivalent ferrate. Fourth 

International Symposium on Predictive Oncology and Therapy, Nice, France, 

1998. 

10. Ames E, Murphy WJ. Advantages and clinical applications of natural killer 

cells in cancer immunotherapy. Cancer Immunol Immunother. 2014; 63: 21-28. 

11. Whiteside TL, Herberman RB. The role of natural killer cells in immune 

surveillance of cancer. Curr Opin Immunol 1995; 7: 704-710. 

 
Mamdooh Ghoneum, Ph.D. 

Chief of Research, Department of Otolaryngology 

Faculty Executive Board (FEB) 

Associate Professor III 

Charles Drew University of Medicine & Science 

Telephone Work: (323) 563-5953 

Department of Neurobiology 

UCLA School of Medicine 

---------------------------------------------------------------------------------------------------------- 

http://www.ncbi.nlm.nih.gov/pubmed/25678848
http://www.ncbi.nlm.nih.gov/pubmed/25678848

