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Abstract: In the 1830s, Mann and Keilin isolated a blue copper-based protein from bovine red blood cells and liver, 
and named this protein as blood copper protein. As the precursor of the discovery of SOD, they began to confirm 
the discovery and naming of SOD in the 1970s. With the process of discovery, the scavenging function of SOD on 
free radicals was gradually realized. With the development of the research on the scavenging function of SOD on 
free radicals, medical and biological scientists have come up with a new concept and discovery on the occurrence 
and understanding of aging and anti-aging in human health; 1) to recognize and find the REDOX signal, the 
understanding and establishment of the concept of oxidative antioxidant and anti-aging, which is a new 
understanding of the occurrence and development of human aging in medical science; 2) it is found that 
inflammation is also a concept of oxidative stress, which enables people to establish new therapeutic theories and 
concepts for many diseases related to inflammation; 3) understanding and discovery of the concept of physiological 
function of superoxide anions, recognizing that immune cells use free radicals to kill bacteria, the concept of free 
radical balance has been gradually confirmed. The above three aspects are the previously unknown concepts and 
understandings established in the discovery and research of SOD, laying a new research approach for the occurrence 
and development of many unknown diseases, the discovery of possible causes for many diseases with unknown 
causes makes it possible to find effective treatment schemes without thinking of treatment. SOD may be used as an 
enzyme for the treatment and prevention of many diseases.  
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1. Introduction： 
       The discovery of SOD enables the biomedical 
industry to have a more comprehensive 
understanding and understanding of health, aging and 
anti-aging, especially the role of free radicals in the 
process of health and aging, but also a series of new 
understanding. Since the discovery of free radicals 
around 1900, many studies have focused on the 
disadvantages of free radicals to organisms, never 
considering the advantages of free radicals to 
organisms. With the discovery of SOD and the in-
depth research on SOD scavenging free radicals, it is 
gradually realized that the oxidation and REDOX 
signals in the organism and the dynamic balance of 
free radicals in the body are important metabolic 
processes in the health, aging and anti-aging of 
organisms. It is possible to achieve aging, anti-aging 
and healthy longevity in human life only when we 
master the oxidation and REDOX signals in the 
organism and the dynamic balance of free radicals in 
the body. The further study of SOD and free radical 
discovery in human health will make it possible for 
human health and anti-aging. 
 

2. The initial discovery and understanding of SOD 
and free radical： 
         In the 1830s, Mann and Keilin separated a blue 
copper protein from bovine red blood cells and liver 
and named it blood copper protein, which was the 
earliest discovery of SOD (superoxide dismutase) 
and was considered as a single protein at that time. 
Mann and Keilin went on to discover similar proteins 
containing iron and manganese ions, but it was not 
clear what they were doing. The first free radical ever 
discovered and confirmed was the triphenyl radical 
discovered by Moses gunberg at the university of 
Michigan in 1900, The free radical dimerizes in 
isolation from air to form “hexaphenylethane .”    

Simple organic radicals, such as methyl and 
ethyl radicals, were confirmed in the 1920s by gas 
phase reactions. Free radical was also discovered by 
Linus Pauling in the 1930s during the research on 
radiation-treated water. The yield of superoxide 
anions is dependent on the concentration of oxygen 
in water. Later, the pKa of superoxide anionic 
conjugate acid was determined by the radiochemist 
with pulse ray technology, and the kinetic properties 
of superoxide anion self-dismuting reaction were 
studied to   determine the absorption spectrum of this 
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substance. Later, the pKa of superoxide anionic 
conjugate acid was determined by the radiochemist 
with pulse ray technology, and the kinetic properties 
of superoxide anion self-dismuting reaction were 
studied to determine the absorption spectrum of this 
substance. 
 
3. SOD discovery and naming： 
      Two scientists, Irwin Fridovich and his student 
JoeMcCord, first gave an oral presentation at a 
meeting of the federation of American societies for 
experimental biology, then published it in the form of 
an analytical technique in the journal JBC in 1969. 
Tracing its discovery process; Irwin Fridovich and 
his student JoeMcCord optimized the purification 
method of this protein and determined that the blood 
copper protein has the activity of superoxide anion 
dismutase, and named this kind of protein SOD 
according to this function. According to Fridovich, 
the discovery was made in 1968, an eventful year that 
began with the spring offensive in Vietnam, the 
assassination in April of Dr. Martin Luther King jr. a 
prominent black American activist, and the 
assassination in June of representative Robert f. 
Kennedy. In Dr Martin Luther King was assassinated 
on the same day, April 4, duke university campus to a 
simple enzyme kinetics experiment two scientists Joe 
m. McCord and IrwinFridovich discovered a new 
enzyme, according to the active named superoxide 
dismutase (SOD), its unique role is to clear a super 
oxygen anion oxygen derived free radicals. Although 
the technology benefited from the study of 
radiochemistry, the physical chemists who began to 
study superoxide anions did not accept the existence 
of superoxide anions in biological systems and 
enzymes that catalyzed the dismutation of the 
substance.  
       As more and more evidence proved the validity 
of this finding, it was finally widely accepted. With 
this discovery, more types of SOD were discovered 
soon after by gel electrophoresis analysis. SOD soon 
became a star molecule, and all the international 
conferences on metalloproteinases and REDOX 
enzymes were important centers and must-have 
topics. With the discovery of SOD, more and more 
scientists have devoted themselves to SOD research. 
In the first five years, the research on SOD has been 
divided into two major topics, one is the research on 
the chemistry and enzymology of SOD protein, the 
other is the research on the source and chemical 
activity of superoxide anions in biological systems. 
Since then, SOD and free radicals began to function 
and value in the biological system. 
 
 
 

4. SOD function identification: 
       Since April 4, 1968, duke university scientists 
Joe m. McCord and IrwinFridovich have discovered 
superoxide dismutase (SOD), a superoxide anion 

radical derived from oxygen，after many researches, 
scientists all over the world recognized that SOD is a 
kind of active protease containing metal elements and 
named as superoxide dismutase (SOD). At present, 
the worldwide biomedical industry is developing 
SOD through different channels. The ministry of 
health of China has approved SOD as one of the 
substances with anti-aging, immune regulation, blood 
lipid regulation, anti-radiation and cosmetic 
functions, and the legal number is ecl.15.1.1.CAS 
[905489] 1. Meanwhile, the role of superoxide 
dismutase has been recognized in the world as 
follows: 
      US patent no. (CN1152337A): for the prevention 
and treatment of local cerebral hemorrhage, ulcers, 
inflammation, arrhythmia, edema, poisoning, 
rheumatism, rheumatoid arthritis, and radiation 
damage, drug poisoning and other diseases. Peng 
huang, Ph.D., of the University of Texas at Houston's 
Anderson cancer center, and his colleagues found that 
superoxide dismutase (SOD) selectively kills 
leukemia cells without damaging normal tissue cells. 
      France registered patent no. : (CN1167441A): for 
the prevention and treatment of specific brain injury, 
non-specific brain injury caused by brain 
dysfunction. 
      European patent number (499621): for the 
prevention and treatment of cancer and brain damage 
caused by postoperative radiotherapy and 
chemotherapy, as well as the inhibition of the re-
formation or spread of cancer cells. 
      Japan patent number (4327541 4312533): for the 
treatment of organ transplantation after the immune 
response has a magic effect. A drug used to treat 
localized bleeding in the brain that leads to nerve 
necrosis and to prevent hemiplegia. 
      In Taipei hospital, superoxide dismutase (SOD) 
was used to treat burn and scald. 
 
5. SOD scavenging function of free radicals laid 
the foundation for the discovery and 
understanding of new concepts in human health： 
5.1. Understanding and establishment of REDOX 
signal, oxidative antioxidant and anti-aging 
concepts: 
     With the discovery of SOD and the further study 
of its function, the research on human aging and anti-
aging is promoted. On the one hand, for the first time 
to determine the free radicals and the health of the 
body, the correlation between aging and anti-aging 
and close contact, on the other hand, the free radical 
biology research out of expensive instrument can c 
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successfully applied to adjuvant therapy after 
radiation therapy, control the progress of heart 
disease and the treatment of severe arthritis. In 
Denmark, people are treated with sod for arthritis. 
SOD is used as a supplement to food, and it is 
possible to maintain a high level of sod in the human 
body, which is to provide the appropriate nutrition for 
the liver to synthesize sodas while consuming the 
food, or directly to the external source sod in the food 
protein, which is not digested by the digestive 
system, and into other parts of the body 
        SOD development in the field of medical 
application depends on the further study of its 
mechanism and the generation mechanism, and is 
expected to find the catalyst for sod. Because of the 
different sources of sod, the detection methods vary, 
and the activity of sod is not known. We expect the 
standard of international passing to be normalized by 
science, simplicity and practical principles. Because 
animal blood sod is blocked in the European Union, 
the development of plants and microbes sod is a 
promising industrial direction. 
        A type of superoxide disintegrase is a major 
project project of the country "15" 863 plan (topic 
number: : 2004aa214080,2007aa100604), which is 
developed by the national key laboratory of China 
university institute, which has been developed by the 
new generation of sod. 
The new generation of sod enzyme products have the 
following characteristics： 
1. The extraction of biological fermentation, the risk 
of non-haematous disease and cross-infection; 
2. In the environment of 12 minutes, the enzyme life 
has almost no loss, and the enzyme is more than 90 
percent. 
3. The stability of the system is high, and the enzyme 
is stable in the ph4.00 range of 11.0, and the enzyme 
is maintained at room temperature for two years, and 
the sod enzyme is unique in the world. 
 

6. the academic value and future of SOD： 
        In June 1976, the first sod superoxide diversity 
symposium in the United States was held in the 
United States, and in the 5th international sod 
academic conference in 1989, the famous American 
biochemist, professor Michelson, was consistent with 
the scientific and applied research of sod, which not 
only had significant theoretical and practical 
significance, but also had significant economic value 
and broad application outlook. 
       China's sod research, which began in the late 
1970s and 1980s, has set off a wave of sod research, 
and in 1988, it was held in ningbo in 1990, and 
lanzhou held two national academic seminars. 
Shanghai, shantou, etc., and then hold too many sod 
workshops. 

       The development of sod in China in the early 
21st century has been in a downturn for nearly a 
decade, and the national sod industry alliance in 2010 
marks a new milestone in the sod industry, and again 
the east sod research is hot. In 2010, the sod was used 
in the national case of the national example, the key 
research topic of the science and research institute, 
and was promoted by the science knowledge 
education special film of the cctv4 film, and the 
popularization of the knowledge of sod science and 
health. The first sod of China's first sod, the first sod 
of China's chief professor of student engineering, was 
born, and in the past two years, the sixth national sod 
academic seminar was held, the national sod 
production application seminar and the sod high 
academic conference marketing conference, which is 
the representative of the enterprise. The national 
scientists and the professional researchers were lured 
by the huge magnet, and they were again involved in 
the study of sod, which was on a straight line and was 
not able to clean up. 
      The international comprehensive biomedical 
information bibliography database, currently the most 
authoritative biomedical literature database medline 
network, has included more than 30, 000 sod papers 
in May 2010, which is only a paper for medicinal 
purposes. In the first decade of 1989, the paper has 
more than 2,000 sod papers. It is not hard to see that 
the interest of sod in 30 years has increased. 
       Biomedical studies have shown that sod has a 
wide range of applications, one of which is important 
because of its potential medicinal value. Sod, a 
medicinal enzyme, has not yet been able to carry the 
pharmacopoea, but has been widely used in the 
United States and Europe, with orgogotein, ormetein, 
hm-1 ontosein, paloseinorn and so on, the royal 
pharmaceutical society's publishing of the "2" and 
"the" 3 "collections. The Chinese muscle injection 
pig red blood cell sod has been reviewed (the second 
type of new drug) of the Chinese country, but the 
existing research is only a small piece of the sea of 
the medicinal potential, although there is still a 
difficulty in the research road, but the scientists are 
still working on the possibilities of extracting the 
clinical application of sod. 
        According to the study of sod, the study of sod 
and free radicals, especially sod and free radicals, 
will be valuable and discovered before the existence 
of human health and longevity. 
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