
Peptide Research – How It All Started 
 

The American scientist , Robert Freitas, founder of the nanomedicine theory, defines nanomedicine as a 

science as well as a technique that can be used to detect, treat and prevent various illnesses and 

traumas by the application of molecular technical agents and instruments based on scientific knowledge 

of the human bodies molecular structure. 

Surgeons have advanced from stitching and amputating to repairing hearts and reattaching limbs. Using 

fine tools they join delicate blood vessels and nerves. But even the best micro surgeon can’t cut and 

stitch finer tissue structures.  

Modern scalpels and sutures are too coarse for repairing capillary cells and molecules. It is unthinkable 

that delicate surgery can be performed using a huge blade that sweeps down and chops past and 

through the molecular machinery of a crowd of cells killing off thousands.  

This is followed by a great obelisk plunging through the crowd dragging a cable as wide as a freight train 

behind it to rope the crowd together again. Only the ability of cells to abandon their dead and regroup 

and multiply makes healing possible.  

 

Conventional Drugs Are Not Specific 
 

Drug therapy, unlike surgery, deals with the finer structures and cells. Drug molecules are simple 

molecular devices that affect many specific molecules and cells. But drug molecules work without 

direction.  

Once dumped into the body they tumble and bump around haphazardly until they bump into a target 

molecule and fit and stick to it affecting its function. Though drug molecules affect the tissues on a 

molecular level they are too primitive to feel, plan and function independently.  

Molecular nanotechnology engineer, Eric Drexler, arrives at the conclusion that nanosystems created by 

man for medical purposes must have an unsurpassable advantage over any other medical technology. 

However his passion for this rationale makes this argument somewhat one sided.  

 

 

 

 



Drugs Of The Future Should Be Intelligent Agents 
 

Drexler is convinced that the drugs of the future should be able to feel, strategize and be intelligent 

agents. His forecast is that such drugs and technologies will enter the market in around 30 – 40 years. 

Imagine his surprise when he discovered that such drugs have been around for quite a while. 

They were developed in Russia 30 years ago. Since the mid 20th century, science has been developing 

knowledge in structural biology, biochemistry, electronics and studies of the structure and composition 

of materials.  

At first breakthroughs were made in one time lab experiments but in time the results became commonly 

achievable and thus we finally were able to study matter at a nano level.  

Years ago a nuclear magnetic resonance laboratory of the Moscow institute of bioorganic chemistry was 

used for nano studies. This device is a super powered microscope that allows scientists to see objects 

the size of an atom.  

It’s as powerful as the Hubble telescope and designed to look at the infinitely small. It gives us a glimpse 

of the universe the way it was billions of years ago so that we can admire its infinite beauty. With its 

help it is possible to get an atom sized view of everything within our own bodies. 

The scope of nano technology is so vast that there cannot be any single major breakthrough. And the 

range of its application will also be unprecedented.  

 

Aging Problem For Russian Sub Mariners 
 

Since the 1960’s, Russian nuclear submarines have been on permanent duty protecting the country. 

These changes brought new challenges for the Russian military medical service. Sub mariners faced 

serious health problems on these submarines.  

Crews had to stay on duty for many months and they had to deal with several malfunctions of the 

nuclear units which had not been fully tested at the time. This caused severe health problems. The 

military medical facility had to respond to a new condition known as the premature aging effect.  

This effect had also been noted in other military branches. All cases had severe impairment of the 

following systems: 

The immune system 

The endocrine system 

The nervous system 



The cardiovascular system 

The reproductive system 

And vision 

The military medical facility was ordered to find a solution that would lead to the complete recovery of 

all affected personnel. In other words they had to find a way to reverse premature aging. Clinical studies 

revealed that the key to the problem was a disturbance in the metabolism.  

 

Metabolism Was The Problem 
 

Cells of various tissues would lose their vitality. First they would become dormant and second they 

would stop reproducing and then finally die. Metabolism is a set of ongoing chemical reactions that 

happen in living organisms.  

Metabolism uses energy to construct components of cells such as proteins and nucleic acids. It is the 

fundamental mechanism sustaining life in humans and all other living organisms.  The organs in the sub 

mariner’s bodies would grow old and weak and the usual treatment approach of resting, special diet and 

conventional therapies was not helping. 

It looked as if a malevolent science fiction time machine was working inside the sub mariner’s bodies 

killing off tissues much more quickly than usual. This discovery provided insight into the nature of the 

problem.  

Suppressed Protein Synthesis 
 

The problem came down to suppressed protein synthesis, so the question was “how could the synthesis 

be recovered?” It was decided to use a physiological approach.  

The organs and processes which are impaired most severely were studied first. These were the immune 

system, the brain, the liver, the heart and the reproductive system in young calves and pigs. The 

scientists were able to identify and produce agents which helped to improve the impaired functions of 

these organs.  

These were introduced via an injection. The important thing here was that the agent obtained from the 

immune system turned out to help the immune system function as well. The agent recovered from the 

brain improved the brain function and the heart agents facilitated the heart recovery.  It was discovered 

that tissue specific regulation processes yielded a reliable and positive effect.  

 



Research Into The Pineal Gland Was Critical 
 

Students were canvassed by Professor Khavinson, a notable Russian medical scientist, to see who would 

partake in research into the pineal gland. Tests had previously been conducted on animal’s immune and 

endocrine glands.  

The Thymus is a gland of the immune system. Just like bone marrow it plays an essential role in the 

function of the immune system that protects the body on all levels. The thymus is located behind the 

breast bone and it is the first organ of the immune system that develops in a fetus.  

The pineal gland is a small endocrine gland located near the centre of the brain between the two 

hemispheres. It produces the serotonin derivative melatonin, and this regulates the function of the 

endocrine system, modulation of wake and sleep patterns, blood pressure, function of the brain cells 

and the function of the gastro intestinal tract.  

The function of the pineal gland is to regulate daily biorhythms and it acts as the body’s inner biological 

clock. If there is any malfunction of this clock a rapid deterioration of health will result.  

Premature aging was incited in test animals and one group of subjects were administered the pineal 

gland agents. Cell samples were analysed afterwards. A preparation was extracted out of the substances 

of the thymus.  

Its patent name is thymuline. It’s been on the Russian drug market for over 20 years now. It’s available 

over the counter in any drug store and it was the world’s first immune system repair agent. The active 

agents are peptides.  

The human body consists of over 100 trillion cells and each of these cells comprises of hundreds of 

millions of protein molecules. Proteins are the construction materials of our bodies. They also function 

as true nano machines.  

Each of the hundreds of thousands of various proteins is distinguished by a unique structure and every 

single protein has a specific task that it performs in the body. We can distinguish between proteins of 

bones and muscular tissues and those of skin and our brains.  

Specific proteins called enzymes and hormones control the functioning of all body systems. Large 

protein molecules consist of peptides. Peptides extracted from the pineal gland inhibit tumor 

development.  

A comparison test was conducted against melatonin which is known to be able to inhibit breast cancer 

in mice by 54%. The unique preparation which was called epitalon, yielded a result of 80-90%. In 

addition another test was run on menopausal rats to see if the agent could recover their reproductive 

function. The results were shocking.   



The aging rats went back to a normal menstrual cycle and they produced a healthy litter. This discovery 

won an award and laid the groundwork for a whole new wave of scientific research. In 1971 after those 

preparations were produced a research unit was established with a proper testing facility.  

6 new preparations were produced quickly. They are all available on the market today and are widely 

used in medical practice in Russia. More than 15 million people have benefited from these 

developments over the last 20 years.  

In many cases the drugs proved to be very effective and there was not a single case of negative side 

effects or any allergies. These are safe medications as they employ the mechanisms of nature itself. By 

the mid 1980’s, a greater understanding was developed on how peptides played a role in molecular 

synthesis.  

 

The Launch Of Peptide Bioregulators 
 

Scientists developed analogues of peptides of animal origin. They started to break up this compound in 

the lab and the active agents were defined and then progress came to a halt. The scientists didn’t know 

what was in the compound and they asked for a tiny amount to be analysed and its structure solved.  

Finally the spatial and chemical structure of the thyroid peptide molecule was discovered. A sample was 

taken and examined and the formula identified. This meant that the preparation could be manufactured 

by chemical synthesis as opposed to extracting it from animals.  

It was a major breakthrough to be able to manufacture peptides with predefined properties which were 

close to the organic ones. Thanks to this mass production, peptide bioregulators were launched. All of 

the developed preparations were protected by domestic and international patents.  

 

Peptides And DNA 
 

By and large, two types of molecules maintain our life. Proteins or peptides which carry the information, 

and the DNA that it carries the specific information to. The DNA is just a matrix and it is a molecule that 

by itself performs no function.  

Only when a relevant peptide connects with the relevant section of the DNA will it trigger off the 

synthesis of specific proteins and that’s the key to life. The scientists managed to replicate nature itself. 

 

 



Chernobyl And Other Disasters 
 

At the Chernobyl disaster, 200,000 people were evacuated from the area and 600,000 people worked on 

the contaminated site. Many of these people were exposed to high levels of radiation and peptides 

were administered in high doses and helped dramatically reduce the mortality rate.  

Another nuclear disaster occurred in the Norwegian sea in 1989 as fire broke out on the nuclear 

submarine Konsomolets. Crew members managed to survive for 90 minutes in the ice cold water. The 

sub mariners were treated and fully recovered. Their treatment program included peptide preparations. 

There were 11 million premature deaths in Russia in the 1990’s. The entire population was exposed to 

high stress levels and premature aging prevailed. The Institute of Bioregulation and Gerontology was 

created and the copyright of over 100 discoveries was transferred there.  

The scope of peptide research continued to grow. A lot of the research studied infections in primates. 

Only primates and humans are sensitive to certain bacteria and viruses. To create a model of these 

diseases was possible only with monkeys.  

Vaccines can be tested against these infectious agents. The eradication of polio was largely due to the 

fact that monkeys were used.  

 

Pineal Gland Peptides Restore Organ Functionality 
 

After 1997 a lot of studies were published about peptides extracted from the pineal gland. They claimed 

that these peptides were capable of restoring the function of every organ and endocrine gland which 

was a totally outstanding achievement.  

It was decided to see how these agents would work in primates. Rhesus monkeys have endogenous 

circadian rhythm cycles just like humans and their pineal glands produce melatonin at night like humans 

do. 

So it was decided to check the efficiency of pineal peptides such as Epitalon. Epitalon is a synthetic tetra 

peptide. It stimulated production of melatonin by the pineal gland in both young and old rats. This didn’t 

make sense as it seemed to be at odds with biological necessity.  

Why would the young and old primates develop similar levels of melatonin? In the year 2000 a 4 month 

test was run on young and old animal groups. 10 micro grams of Epitalon was administered to one group 

daily.  

At the end of the test, blood samples were taken to check melatonin levels. Those older subjects taking 

Epitalon saw an increase in night melatonin. It brought about no change in the younger animals. The 

melatonin levels in the old animals increased to match those in the young animals.  



Those cells that were functioning normally in the younger animals ignored the peptides as they were not 

needed. This meant that peptides do their work only when necessary. This was another significant 

breakthrough that prompted further research.  

 

Further Anti Aging Tests 
 

The next project was to see if Epitalon could ensure protection of the nervous, cardiovascular and 

haeomotypeitic systems against continuous exposure to stress and prevent premature aging in humans.  

The application of Epitalon triggers off a chain of recovery processes which restore the normal 

functioning of all body systems. It was essential to achieve recovery of the higher regulatory systems 

first as they will then be able to take care of everything else.  

It was predicted that new preparations would be produced in the near future which would help older 

people deal with their cardio vascular conditions, improve their cerebral circulation and relieve other 

ailments caused by aging.  

The positive regulatory effect of the preparations was confirmed in animals. The older animals enhanced 

their capability to withstand continuous stress. Their immune system was boosted, their coats became 

healthy and shiny and the animals looked better and developed a more active behavior pattern.  

 

The Computer Age Lead To More Advances 
 

The computer age really helped by speeding things up. The computers could process large amounts of 

data in seconds and development moved on in giant steps. 3D modeling was born and the possibility to 

model complex systems became a reality.  

This produced the ultimate validity tests for the ideas developed back in the 1970’s. Testing was now 

run on mathematical models as opposed to real prototypes. Nano projects got there chance to be 

developed and tested further.  

Nano robotics was developing and the protein data bank project was launched. Full molecular research 

could now be undertaken. The structure of a live protein molecule was now able to be recorded. The 

research of protein structures was conducted on one half a milliliter of the solution containing the 

protein.  

That tiny amount contained 10 to the power of 17 protein molecules. Each molecule comprises some 

20,000 atoms and now it was possible to look at a pair of adjacent atoms and measure the distance 

between them.  



This was done for all of the atoms in the molecule and after this looking at other parameters it was 

possible to produce a model of the molecule’s structure where the measurements for all of the atoms 

had been pinpointed. 

 It was also possible to capture movement patterns of all of the atoms in that molecule and produce 

relevant amplitude and frequency measurements, thus building a physical model of the proteins 

function patterns.  

All the obtained data describing the processes that occurred in a molecule were submitted for 

processing to the mathematical modeling lab. This lab analysed supra molecular systems such as 

proteins of biological membranes which are very complex systems and consisted of hundreds of 

thousands of atoms.  

Tentative behavioural models were developed for these systems and experiments conducted which 

proved the accuracy of the mathematical models. The key thing was that the models processing must be 

relevant as it should not give readings that it wasn’t designed for.  

With the help of nuclear magnetic resonance it was possible to create a modern movie of what was 

going on in these atom structures. Watching this movie provided a much better understanding of how it 

all works.  

This helped in the development of drugs that repaired the wrong move that this or that protein made 

and would fix their function. Today we have the technology to produce the drugs of the future. This will 

ensure that the peptide agents will produce the desired effect.  

 

Life Span Studies 
 

Maximum life span based on people’s birth dates of the oldest surviving humans is currently defined at 

110-120 years. However average life span across the world remains at 70-75 years and this is believed to 

be the effect of premature aging syndrome.  

Humans have the capacity for another 30-45 years. There was a lot of research undertaken in this area 

to  study how mechanisms of aging developed, and look for ways to hold them back with the help of 

peptide bioregulators.  

Tests on animals yielded a lifespan increase between 30-38%. This research on life extension was carried 

out on humans. This was done in Kiev and St Petersburg for 12 years. The use of peptides reduced the 

mortality by a factor of 2.  

 

 



Russia Leads The Way In Ageing Research 
 

Today we can say without question that it is Russia that is doing the most to reduce its mortality rates 

with its bioregulation technologies and that they have produced unique preparations that exist nowhere 

else in the world.  

When published in foreign scientific journals, reports of the outstanding achievements made by the 

Russian researchers raised doubts in expert circles. The global research community proceeded to run 

their own checks.  

Some pineal gland peptides were prepared as well as some synthetic peptides. Samples of frozen tissue 

of the mice that had undergone the longevity experiments were sent off to the USA. The US national 

institute of ageing processed over 15,000 genes and confirmed the gene specific effects of peptides.  

It was unique research. The Russian scientists found out how it all works and then went on to figure out 

why it works. Every organ has a 30% reserve of pluripotent or stem cells. That’s nature’s design. When 

this reserve gets to be employed sparingly and consistently the result is a long life span of 100-110 

years.  

Every person has 30 years of this reserve. The medicines of the future defined by Eric Drexler have 

already been developed, tested and used in medical practice in Russia.  

Over 25 peptides have been developed and they work with atomic precision. Completely free of adverse 

affects, they enhance the genetic abilities of the patient’s organism rather than just fill in for the 

functions of damaged tissues.  

They help the body activate its own reserves supplied by nature and that is exactly what a smart drug 

should do. To feel and work.  

The 2007 conference on gerontology was held in St Petersburg as a tribute to the outstanding 

achievements of Russian scientists in finding a solution to healthy longevity.  

 

 

 

 

 

 

 



Government Red Tape Over Peptides 
 

Despite this success all of the discoveries have not made it to the mass market either in Russia or 

elsewhere.   

Who would vote against a long and healthy life?  

Professor Khavinson stated that only businesses in USA were interested in the peptide longevity 

research. Insurance companies want to be able to assess the longevity capacity of people for 

commercial purposes.  

The new biomolecular medical breakthroughs have now hit a wall put up by pharmaceutical 

corporations which have monopolized the global market.  

The use of peptides in the west has been slowed by the ruling medical authorities such as the Food and 

Drug Administration (FDA) in the United States and the Medicines and Healthcare Regulatory Agency 

(MHRA) in the United Kingdom. 

Both agencies define a drug as anything that diagnoses, cures, mitigates treats or prevents a disease. 

They have classed peptides as drugs and what this means is that to gain approval they would have to 

undergo very expensive clinical trials. 

But peptides are natural substances and not drugs. Professor Khavinson has gone on record to state that 

peptides are not drugs. But this can be taken to extremes as a number of natural substances have been 

used throughout time to cure diseases or other medical conditions. 

The most obvious of these is plain drinking water which is a cure for dehydration and detoxification. But 

if you sell a bottle of water that claims it will cure dehydration or detoxification then you will technically 

breaking the law. 

It really is a question of where you draw the line. 

There have been raids commissioned by the FDA and the MHRA in the USA and the UK for sellers of 

natural products and this has been taken to extremes with armed raids in the USA.  

In the UK a major supermarket chain was prosecuted a few years ago for adding health claims to their 

fruit and vegetables. All they did was claim the benefits of “five a day”. Even their expensive lawyers 

couldn’t stop this outrageous dictatorship. 

The bottom line is that many natural substances are used and known to treat and cure all kinds of 

conditions and they are certainly not drugs. They should not be called drugs either but if something 

comes along that is a threat to the billions of dollars made by the pharmaceutical industry then the 

ruling bodies will jump all over it. 



If the FDA and the MHRA want to call natural substances drugs then they will and nobody can stop 

them. These agencies state that they are protecting the public but who are they really protecting? They 

use their dictatorial powers and enforce this with raids and prosecutions against the sale of “unlicensed” 

drugs. 

This is totalitarian regulatory control. Researchers are now able to point out to the uniformed public 

that these bodies have had decades of this abuse from these agencies and the huge influence that the 

pharmaceutical industry has over these agencies. 

This abuse by the pharmaceutical industry even extends to our schools where their curriculums are 

biased in their favour. This has the knock on effect that the majority of doctors and medical staff have 

no training or understanding of the growing acceptance of orthomolecular science and medicine. 

The public still believe that the agencies are acting 100% in their interest. This is caused by cognitive 

dissonance which is a psychological resistance to accept new ideas that conflict with a persons 

established view of life which they have gained over their lifetime. 

There are numerous examples of where cognitive dissonance has been a barrier to new scientific 

paradigms and these have initially been rejected. 

 If medical staff are trained and learn the benefits of orthomolecular medicine then they will not be able 

to use any methods that have not been approved by the medical authorities. But there are some signs 

that this new paradigm is growing exponentially in acceptance. 

The problem is that in the USA the FDA is insisting that any new drug go through expensive clinical trials 

and these are out of the reach of any ordinary party who wants to demonstrate the efficacy of a non 

patentable (and therefore assumed unprofitable) natural ingredient or body substance (or synthesis of 

it). 

The cost of new drug entries into the market runs into billions but offers billions in profit returns so 

there is no interest in the pursuance of a low cost potentially unprofitable substance that cannot be 

patented for exclusivity. The motivation is return on investment as opposed to treating the sick. 

It is fairly widely known that pharmaceutical drugs treat the symptoms and not the causes of medical 

problems. The pharmaceutical industry is able to strike the right balance here by ensuring that patients 

are in between the not quite sick and not quite well states. 

The medical profession not being fully informed does not help this situation. It means that the 

pharmaceutical industry will keep these not completely cured customers for life as they will need to take 

their medications. 

Informed researchers are now well aware that the pharmaceutical industry will try and destroy the 

credibility in the eyes of the general public any substances that can be considered as alternative to 

pharmaceutical drugs that usually have toxic side effects. Nefarious practices are commonplace. 



It is not in the interest of pharmaceutical companies to take on board any substance that can be simply 

or naturally created. These companies have a prime responsibility to their shareholders and profits are 

what it is all about. 

After the Declaration of Independence the USA Congress declared that products of nature should be 

limited in their patent protection. At the time this was considered notable but it has actually been used 

against those whose rights it sought to protect.  

It has lead to private companies needing to chemically alter natural substances with toxic additions so 

that profits can be made and patents granted. A medical system that legally requires it to make a profit 

threatens to destroy and/or incriminate itself if non patented substances or therapies are employed. 

Consider that now records show millions of people dying every year from the use of properly prescribed 

pharmaceutical drugs but there is no credible evidence of any deaths from taking vitamins even at 

dosages far and above the recommended daily allowances (RDA). 

Orthomolecular research demonstrates that vitamins are required in doses far in excess of these RDA’s 

if they are to be effective at resolving deficiencies and dependencies that result in chronic illnesses. But 

for decades orthomolecular medicine has been discredited by the medical profession without them 

even checking the facts. 

After decades of research into longevity potential through cellular nutrition there is emerging an 

exponential growth in knowledge. This new paradigm amongst a minority of well informed practitioners 

is spreading like wildfire even though mainstream medicine does not recognize ageing as a disease or 

medical condition. 

So now you know the facts. The fight against cognitive dissonance will continue against uninformed 

medical practitioners and the general public who both refuse to examine the evidence. 

 

 

 

 

 

 

 

 

 



These Peptides Are Now Available To You Today 
 

These simple peptides that were so successful in fighting anti ageing in Russia are now available to you. 

Because of the cover up by the FDA and the MHRA you cannot get these on prescription. 

We can offer these peptides to you as research peptides. The bodybuilding industry has been selling 

peptides in the same way for many years.  

 

 

 

 

 

  



Peptide Regulation Of Ageing 
 

Long term investigations performed by the Russian research teams resulted in the creation of a new 

class of geroprotectors. These were called peptide bioregulators. These peptide bioregulators enable 

the effective prevention of premature ageing and the therapy of age related diseases. 

A number of medicinal and prophylactic pharmaceuticals have been invented and these have been 

adopted by the Russian Ministry of Public Health and they are currently under serial production. 

There are 6 geroprotective peptides which are Thymalin, Thymogen, Epithalamin, Prostatien, Cortexin 

and Retinalamin. There are also 30 types of cell metabolism bioregulators and 5 highly efficient 

synthesized peptides Vilon, Epitalon, Cortagen, Livagen and Prostamax and these have no analogues in 

other countries. 

Over 100 biologically active peptides were chemically synthesized to fight the ageing process.  

Peptide bioregulation states that endogenous peptide bioregulators involvement in the maintenance of 

structural and functional homeostasis (the tendency towards a relatively stable equilibrium between 

independent elements) of cell populations containing and producing these factors was formulated. 

These endogenous peptides are more commonly known as Cytomedins. 

Cytomedins control gene expression and protein synthesis which prevents an age related accumulation 

of quantitative structural and functional alterations which are the markers of the transition of a 

biological system from the norm to the pathologic. 

Disordered peptide bioregulation reduces organism resistance to external and internal destabilizing 

factors that can cause premature ageing. Peptide bioregulators have a long service history in the Russian 

Health Service and they have demonstrated their effectiveness in combating various diseases and 

pathologies. 

The Russian researchers also developed a new technology for creating biologically active food 

supplements known as parapharmaceuticals. These are based upon peptide complexes isolated from 

animal organs and tissues.  

A new group of parapharmaceuticals has been given the name Cytomaxes. These are produced in the 

form of tablets and capsules and the Cytomaxes exert a regulatory effect at the cellular level.  

They are used for improving organism resistance to the adverse impacts of environmental, climatic, 

occupational and other factors. They can also be used during surgery rehabilitation, fighting against 

traumas and diseases and for the purpose of maintaining the functions of the main organism systems in 

old and very old people so that the risk of disease is minimized. 

One of the recent achievements of the Russian Institute is a technology for synthesizing a new group of 

bioregulators from amino acids known as Cytogens. Cytogens are peptide pharmaceuticals and 



parapharmaceuticals and they provide a pronounced regularity effect on protein biosynthesis in the 

cells. 

The Institute researchers also produced a new class of medical substance known as Peptomaxes based 

on natural peptide complexes. These Peptomaxes significantly improve the effectiveness of standard 

methods of organism rehabilitation after the impact of different adverse factors such as traumas, 

infection, intoxication, irradiation and psycho-emotional stress. 

The Peptomaxes are used for preventing and correcting different conditions which are accompanied by 

disordered organism resistance and some physiological functions which include age related pathology. 

The phenomenon of ageing has been studied for many years within a framework of ethics and social 

issues. In the last century things changed and ageing studies focused on physiological mechanisms that 

had an evolutionary significance. 

Ageing is the most complicated issue in biology and medicine. The ageing process consists of the gradual 

involution (shrinkage of organs etc) of tissues and the onset of malfunctioning organisms. The symptoms 

of ageing at the end of the reproductive period and become more pronounced as we get older. 

At the end of the 19th century, Elle Metchnikoff demonstrated that enhancement of cellular immunity 

was a major contributor to an increased lifespan. With his phagocytic (phagocytes are cells that protect 

the body) theory of immunity he considered the human organism capable of combating pathologic 

ageing. 

Metchnikoff was awarded the Nobel Prize for Physiology and Medicine in 1908 and around 100 years 

later Peter Doherty and Rolf Zinkemagel conducted detailed studies into the specificity of cellular 

immunity in the case of viral infections and they won the Nobel Prize for Physiology and Medicine in 

1996. 

Biochemical studies were necessary for the development of genetics and molecular biology. Marshall 

Nirenberg and Gobind Khorana did scientific work for many years and deciphered genetic code and 

defined codons (a sequence of three nucleotides that together form a unit of genetic code in a DNA or 

RDA molecule) for each of the twenty key amino acids. 

In the 20th century fundamental investigation into nucleic acids biochemistry and the identification of 

RNA and DNA base sequences were conducted in the 1960’s and 1970’s by Paul Berg, Walter Gilbert and 

Frederick Sanger. 

The immunity of the organism was discovered to be the first systemic functions to reveal disorders with 

ageing from experimental and clinical trials in gerontology. Immune deficient correction was suggested 

by using preparations from Thymus peptide extracts. 

The origin of a small regulatory peptides pool in a young organism became evident after the discovery of 

ubiquitin mediated protein degradation in proteasomes made by Adam Clechanover, Avram Hershko 

and Irwin Rose. 



Small peptides were shown to play a crucial role for transmission of biologic information as the 

autocrine hormones and neuropeptides did. A high molecular protein can be hydrolyzed in different 

ways, breaking down into several small peptides. 

With this it is possible to produce peptides with completely different biological functions as compared to 

the maternal macromolecule. Samuel Karlin proved that there are several types of recurring blocks of 

amino acid residues with charged side chains in protein macromolecules. 

In 1961 Francois Jacob and Jacques Monod suggested a model of genetic regulation of protein synthesis 

with the participation of low molecular ligand, which ousts repressor and triggers allosteric (the 

regulation of a protein by binding an effector molecule at a site other than the enzyme’s active site) 

conformational transition in the DNA structure of a bacteria cell. 

The regulating role of small peptides in the gene control of protein synthesis in higher organisms had 

never been discussed before. With ageing there is immunity decrease and other alterations at the 

cellular level.  

In particular, changes take place in the inner structure of the cellular nucleus. DNA protein complex of 

the cellular nucleus (chromatin – this is a complex of DNA and proteins that form chromosomes within 

the nucleus of cells) organizes into chromosomes only in the case of cell division.  

Chromatin is found in two forms in a stationery state which are euchromatin and heterochromatin. 

Heterochromatin is usually found in the nucleus periphery and contains a generally inactive part of 

genome which are genes blocked by repressors. 

The ratio of euchromatin to heterochromatin changes with ageing due to the reduction in active 

euchromatin. In turn this leads to a decrease of protein synthesis in a cell. So ageing of the organism 

leads to several levels of dysfunction and is classified as a systemic syndrome. 

It is already understood that the specific limit of human lifespan is approximately 30-40% higher than 

the average lifespan in reality. This can be explained by the impact of adverse factors causing changes in 

the gene structure accompanied by disorders in protein synthesis and the functioning of the organism. 

In the 1970’s there were clinical studies into the mechanism of immunodepression (a deficiency of one 

or more of the components of the immune system) and they revealed that during ageing a shrinking 

(involution) of the thymus and the pineal gland. A definite reduction of protein synthesis was also 

discovered in cells of different organism tissues. 

To restore the functions of the Thymus, pineal gland and other organs a special method was developed 

for the isolation, refinement and fractionating of low molecular peptides from extracts of these organs. 

Tests were conducted on animals using different biological models using Thymalin (an extract from the 

Thymus) and Epithalamin (an extract from the pineal gland). 

These peptide extracions contributed to the mean lifespan of these animals. The correlation of mean 

lifespan and the main index of cellular immunity was of particular importance.  



Further tests were conducted in the restoration of the reproductive system in old female rats. The rats 

were subjected to pineal peptide treatment. The estrus phase in the animals, equivalent to the 

menopause in human females lowered from an initial 95% down to 52%. 

In an initial experiment none of the rats became pregnant after mating but after repeated mating after 

the pineal peptide administration 4 out of the 16 rats became pregnant and gave birth to 5-9 healthy 

offspring each. 

The main advantages of these low molecular peptides was that they possessed high biological activity 

had tissue specificity and were not species specific nor were they immunogenic. These particular 

features make them similar to peptide hormones. 

For many years a detailed study of the molecular weight, amino acid composition and the sequences of 

low molecular peptides taken from the Thymus, pineal gland and other organs had been conducted. The 

data obtained from this was used for the chemical synthesis of several smaller peptides. 

Natural and synthetic preparations were compared and it showed that the biological activity was 

virtually identical. For example thymus dipeptides were able to stimulate immunity. The biological 

activity of synthetic and natural peptides appeared to be very similar in the testing of tissue cultures. 

These results demonstrate the potential for the use of these peptides as geroprotectors (a 

senotherapeutic that aims to affect the root cause of ageing).  This dictated the preclinical studies of 

these preparations on different structural levels. 

At the level of the organism in different animals there were a significant variety of biological effects due 

to small peptides from the Thymus and pineal gland and these include proliferative activity and 

apoptosis (a process of programmed cell death). 

At the level of cellular structures small peptides were able to activate heterochromatine in the cell 

nuclei in senile patients. 

In the cellular nucleus there is light euchromatin and dense heterochromatin located near the nuclear 

membrane. Gene transactions take place in the light phase that’s in euchromatin. As we age the amount 

of heterochromatin in the nucleus increases on average from 63% to 80% 

With the use of regulatory peptides the amount of euchromatin will increase in the nucleus. This means 

that more genes become available for transcription factors and transcription of gene information goes 

on at a more intense level as well as protein synthesis. 

The more euchromatin there is in the nucleus, the more intensive the protein synthesis is in the cell. 

At the chromosome level the number of chromosome abnormalities was used as a reference of DNA 

damage in an ageing organism. Somatic (relating to the body) mutations can occur due to the 

accumulation of stable aberrations and this underlines age related pathology and malignant neoplasia is 

an example. 



Thymus and pineal gland peptides have proven to reduce the number of chromosome aberrations in the 

bone marrow cells and cornea epithelium cells in animals where accelerated ageing was detected. 

At the level of gene activity regulation it was confirmed that the administration of peptides Lys-Gu and 

Ala-Glu-Asp-Gly to transgenic mice caused a 2-3.6 fold suppression of human breast cancer gene 

expression. This expression was accompanied by a reliable reduction of the diameter of the tumor. 

In another study it was discovered that the addition of the tetrapeptide Ala-Glu-Asp-Gly to the cultural 

medium of human lung fibroblasts (common cells in connective tissue) induces telomerase gene 

expression and contributes to a 2.4 fold lengthening of the telomeres.  

Activation of gene expression is accompanied by a growing number of cellular divisions (around 43%) 

which is evidence of overcoming Hayflick’s Limit (see below). 

An important conclusion to be drawn from these experiments is that every peptide specifically regulates 

specific genes. The experiments results verify the existing mechanism of peptide regulation of gene 

activity.  

At the molecular level there was an obvious gap between the evidence of specific effects caused by 

regulatory peptides in activation of gene transcriptions and limited schemes of the process underlying 

the selective binding of the transcription factor with specific DNA sites. 

Non specific binding of proteins with the DNA double helix was proved using physiochemical methods. 

The activation of gene transcription in cells of higher organisms requires dozens of macromolecular 

activators and transcription factors as a rule. 

Geometrical and chemical complementarity of peptide amino acid sequences and DNA nucleotide pairs 

sequences was assumed as a basis for the molecular model. A regulatory peptide recognizes a specific 

site in the DNA double helix if its own amino acid sequence is complimentary to the DNA nucleotide 

sequence for a specific length. Their interaction depends on matching sequences. 

The studies of peptides biological activity at different structural levels and of physicochemical processes 

of their interaction proved that the physiologic activity of peptide regulators was very high. The major 

conclusion was that peptides are capable of regulating gene expression. 

A number of preclinical trials demonstrated the high biological activity and the safety of synthesized 

peptides. The administration of peptides Lys-Glu and Ala-Glu-Asp-Gly to animals reduced the incidence 

of tumors and increased the mean lifespan of the animals.  

The peptide Ala-Glu-Asp-Pro stimulates nerve regeneration while the peptide Lys-Glu-Asp-Trp decreases 

blood glucose levels in animals with experimental diabetes. 

With the encouraging geroprotective results that were established with both natural tissue specific and 

synthetic peptides it was decided that more focus should be provided in the geroprotective area. 



Administration of peptides to the old and senile – an annual treatment course with thymus and pineal 

peptides – lead to a reliable decrease in mortality. 

This was largely due to improvements in the brain function as well as that of the immune, endocrine and 

cardiovascular systems as well as increased density of the osseous tissue. It is important to note that 

thymus peptides administration lead to a 2 fold decrease in the frequency of acute respiratory disease. 

Pineal gland peptides were responsible for the restoration of melatonin secretion levels.  

 

Conclusions 
 

The mechanisms of ageing studies showed that an involution of the main organs and tissues 

accompanied by a decrease in protein synthesis in cells was the prime cause of ageing. 

When peptides isolated from the organs of young animals were introduced into old organisms, protein 

synthesis was stimulated and this was followed by the restoration of the main organ functions. 

It was also concluded that with the long term application of peptides both naturally isolated from organs 

and synthesized, leads to a reliable increase in mean lifespan by 20%-40% and reaching a specific limit. 

Small peptides are capable of complementary interaction with a DNA specific binding site on the 

promoter segment of the genes which induced disjoining of double helix strands and RNA polymerase 

activation. 

The discovery of peptide activation of gene transcription underlines the natural mechanism of the 

organism to maintain physiologic functions which is based on the complementary interaction of the DNA 

and regulatory peptides. 

This process is fundamental for the development and functioning of living substances, while ageing is an 

evolutionary determined biologic process of age related changes in gene structure and expression. 

The application of peptide bioregulators in humans for preventative purposes lead to a significant 

rehabilitation of the main physiological functions and a reliable mortality decrease in different age 

groups during a period of 6 to 12 years. 

 

 

 

 

 



Peptides And Human Life Prolongation Report 2003 
 

Professor Vladimir Khavinson and Professor Vyacheslav Morozov filed a report in 2003 about how 

peptides of the pineal gland and the thymus can prolong human life. 

Researchers at the St Petersburg Institute of Bioregulation and Gerontology and the Kiev Institute of 

Gerontology clinically assessed the geroprotective effects of thymic (Thymalin) and pineal (Epithalamin) 

peptide bioregulators in 266 senior citizens for a period of 6-8 years. 

The bioregulators were applied for the first 2-3 years of observation. 

It was recognized that the state of closely interacting neuroendocrine and immune systems, along with 

genetic predispositions, plays a very important role in determining the life span of an individual. The 

thymus, pineal gland, cerebral cortex and other organs and tissues undergo hypoplasia 

(underdevelopment) and partial atrophy with age. 

With age involuntary changes in organs and tissues lead to functional decline which is manifested at the 

cellular level and protein synthesis is impaired. A significant decrease in the intra-cellular synthesis of a 

number of regulatory peptides and reduced target sensitivity of target cells to them was discovered. 

This is accompanied by disturbed activity of all peptide regulation chains and by the gradual functional 

deterioration of the ageing organism. Physiologically active peptides from the thymus and pineal gland 

were extracted to correct disorders in age related thymus and pineal involution. 

These peptides served the basis of creating the pharmaceuticals Thymalin and Epithalamin. Many 

investigations between 1971-2001 on various strains of mice, rats and flies demonstrated that the use of 

these bioregulators significantly prolonged the lifespan of the animals and inhibited age related 

disorders. 

Thymalin and Epithalamin are obtained naturally from animals which can cause the risk of 

contamination with prions, infectious agents, protooncogens and nucleic acids. The technology used has 

special extraction and purification methods. 

The methods result in the complete degradation of macromolecular proteins and other agents but 

preserve the peptides. Maximum protection of the bioregulators from the presence of infectious agents 

is assured with this process. 

The process is so good that in 25 years of administering these peptides to patients of different age 

groups there have been no cases of allergising or any other side effects. It is a totally safe medical 

practice. 

 

 



Thymalin Studies 
 

In experimental studies Thymalin has been proven capable of promoting a significant decrease in 

neoplasm incidence both in intact animals and after the impact of ionizing radiation or carcinogens. 

A clinical trial of 7 patients who had undergone a thymectomy found that Thymalin assisted in creating 

immune deficiency with considerably decreased quantitative and functional indices of T immunity 

system and the phagocytosis process. 

The use of the bioregulators also decreased the incidence of acute respiratory infections and recurrent 

pneumonia and many other diseases that these people would normally have been susceptible to. Also 

signs of accelerated ageing were minimized. 

After the Thymalin was administered all of the patients demonstrated a marked improvement in their 

heath and there were no complications due to immune deficiency. This clinical trial proved that the 

normal immune deficiency states that occur after thymus removal (accelerated ageing) were eliminated 

by regular courses of Thymalin every 6 months. 

A clinical screening of a number of people aged 70-88 years old showed a decrease in the functional 

indices of the T immunity system and changes in the spectrum of lactate dehdrogenase (LDG) 

isoenzymes in lymphocytes. 

These people also had higher glucose blood levels, higher cholesterol, urea nitrogen and alkaline 

phosphatase (AP) as well as other problems. The administration of Thymalin restored most of the 

initially inflated indices and confirmed its homeostatic effect in the elderly. 

Normalization of immunity, metabolism and intracellular biochemical processes was achieved. This 

confirmed that the use of Thymalin in the elderly provided good geroprotective results. 

 

Epithalamin Studies 
 

Epithalamin is a polypeptide complex which is extracted from the pineal gland. It is approved as a 

regulator of the neuroendocrine system by the Russian Ministry of Health.  

Epithalamin regulates the metabolic processes in the pineal gland, enhances hypothalamic sensitivity to 

endogenous impacts, normalizes the functions of the pituitary anterior lobe and the hormone content in 

the blood. 

Experiments proved that Epithalamin significantly increased life spans by up to 41% and reduced the 

incidence of tumors in animals. Epithalamin intensified the neurosecretory activity of cells in the 

paraventricular and the supraptic nuclei of the hypothalamus, normalized the reproductive functions in 

older animals, increased anti-oxidisation defense and normalized melatonin levels in the blood. 



When Epithalamin was administered to ageing monkeys it was able to normalize initially disturbed 

melatonin and glucose levels. It also restored tissue sensitivity to insulin and the cortisol secretion 

circadian rhythm. 

These long term, comprehensive animal studies using Epithalamin demonstrated its unique 

geroprotective properties. 

In older people anti-oxidization and anti-radical activity is known to go down and this sets off an 

imbalance between different pro and anti oxidization indices. When Epithalamin was administered in 

older people it resulted in the normalization of anti-oxidization indices. It increase anti-oxidization 

activity as well as anti-radical activity of the blood serum. 

Aspirin induced asthma patients were administered Epithalamin and this increased the initially lowered 

urine excretion of basic melatonin metabolite which reflected the intensification of melatonin synthesis 

in the organism. 

At the same time cellular and humoral immunity indices in these patients was normalized. After the 

bioregulation therapy a remission period of 4-6 months was implemented and during this time the 

patients had practically no acute respiratory problems. 

The efficacy of Epithalamin was tested in patients with non-insulin dependent diabetes. The Epithalamin 

enabled a normalizing effect on the carbohydrate metabolism of these patients. The hypoglycemic 

effect of the bioregulators was conditioned by an increased secretion of insulin combined with 

increased sensitivity of tissues to insulin. 

In the same diabetes patients that were suffering from hypertension, Epithalamin was able to lower 

arterial blood pressure and restore myocardial systems. Epithalamin was able to lower peripheral 

vascular resistance. 

Elderly diabetic patients who were suffering from purulent inflammatory diseases were administered 

Epithalamin. This compensated for carbohydrate metabolism disorders and restored immune 

functionality. Tissue repair processes were activated and this accelerated post operative wound healing. 

Patients suffering from general weakness or asthenia were administered Epithalamin. This resulted in a 

nearly complete elimination of symptoms such as vertigo, tinnitus, increased fatigue, disturbed sleep 

and headaches all within a month of taking the bioregulator. 

Epithalamin was studied in cancer patients who had mammary gland, cervix, ovaries and other localised 

tumours. It was able to restore the disturbed indices of cellular immunity and phagocytosis and 

distinctly decreased the incidence of recurrences and metastasis. 

The use of Epithalamin I the complex treatment of mammary cancer significantly increased the 

incidence of partial or complete tumour regression, normalized the immune functions and prolonged 

the patients lives. 



These special investigations which assessed the influence of Epithalamin on the main systems and 

functions and human life span confirmed that Epithalamin provides a high degree of geroprotective 

effectiveness.. 

 

The Materials And Methods Used 
 

The clinical trials of Thymalin and Epithalamin started in Russia in 1966. The main group included94 

women aged between 66 and 94 years who lived in a veteran home. They were provided with good 

living conditions, medical follow up and regular nutrition. 

Women were chosen because of the predominance among the population over 60 and by the 

peculiarities of the female endocrine system. Previous studies had confirmed a significant influence of 

Thymalin and Epithalamin on the hormonal levels of women. 

Coronary heart disease was the most prevalent illness among these patients, followed by hypertension 

and deforming osteoarthrosis.  

17 immune indices were examined to assess the condition of their main bodily systems, together with 8 

endocrine indices and 19 metabolic indices. After a complex screening of the patients they were divided 

randomly into 4 groups.  

The patients in Group 1 were given placebos, Group 2 were treated with Thymalin, Group 3 with 

Epithalamin and Group 4 with Thymalin in a complex with Epithalamin. All the agents were injected daily 

at 10mg for 10 days. 

The patients were examined again in 10 days after the therapy and then 4 months later. The therapy 

with Thymalin and Epithalamin was repeated a year later so the patients underwent 2 courses of 

bioregulators over 2 years. 

A separate group of 10 men and 10 women were treated with Thymalin and Epithalamin simultaneously 

at a dosage of 10mg each for 10 days annually for 6 years.  

In Kiev, researchers started clinical studies on the efficacy of Thymalin and Epithalamin in 1992. The 

trials included 152 people (71 men and 81 women) who were under continuous observation at the 

outpatient department. 

Most of the group were patients suffering from coronary heart disease caused by the accelerated 

development of age related changes in the cardio vascular system and the entire organism. These 

patients did not have any nervous, endocrine or respiratory diseases happening at the same time. 

Along with the heart disease patients, this study group included 68 people with accelerated ageing who 

were not suffering from any diseases. The group was divided randomly into 3 groups and Group 1 

received placebos, Group 2 were administered Thymalin and Group 3 were administered Epithalamin. 



Those taking the bioregulators were injected with 5 consecutive doses of 10mg per day at intervals of 2-

3 days. There was a 5-6 month interval between courses. These patients were treated for 3 years 

meaning 6 bioregulation courses in all. 

In general the patients did not take any strong medications during the bioregulator therapy and 

screening. The efficacy of the Thymalin and Epithalamin treatments was measured by th indices of the 

patients’ state of health.  

This included the functional age of the physiological systems, the ability to work physically and mentally, 

immunity, the condition of bone tissue, the ability of the liver to detoxify, the blood lipid spectrum, 

tolerance to carbohydrates, oxygen tissue exchange, vegetative regulation and the functional state of 

the endocrine glands. 

The results of the St Petersburg trials demonstrated that the elderly women had increased levels of B 

lymphocytes in their blood and decreased indices of NK cells. They also had increased cortisol content, 

insulin and reduced levels in the blood of ACTH, estradiol and LH. 

Raised levels of cholesterol, triglycerides, uric acid, urea, creatinine and a decrease of blood phosphor 

were also registered. Thymalin application in Group 2 normalized RLMI with Con A, CIC, NK cells and 

phagocytic reactions. 

Epithalamin in Group 3 normalized the same immunity indices as well as ACTH, TSH, cortisol and insulin. 

The levels of cholesterol, uric acid, AP,GGT and LDH all returned to normal after 10 days and remained 

stable.  

The combination of Thymalin and Epithalamin in Group 4 normalized the same immune indices, ACTH, 

TSH and insulin. The indices of cholesterol, uric acid, AP, GGT and LDH were restored to normal in 10 

days and remained so for a long time. 

The application of Thymalin resulted in an HSC increase of up to 64% in 4 months. Epithalamin induced a 

significant HSC increase of up to 70% in 10 days and this was preserved even after 4 months. When the 

two bioregulators were administered there was a 73% increase in HSC in 4 months. 

The incidence of acute respiratory diseases and visits to doctors for the clinical manifestations of 

coronary heart disease was monitored 4 months before and 4 months after the bioregulator therapy to 

evaluate their effects on the patients. 

There was a 2-2.3 fold decrease in acute respiratory incidence among the patients treated with Thymalin 

only and with Thymalin and Epithalamin. Those treated with Epithalamin only saw a 2 fold decrease in 

acute respiratory incidences. 

Epithalamin, as well as the combination of both regulators, significantly relieved the manifestations of 

hypertension. Both of the bioregulators proved their efficacy in cases of deforming osteoarthrosis. 



The patient’s mortality rates were analysed over the 6 years. The application of Thymalin and 

Epithalamin diminished the mortality rate by 2 times and 1.8 times respectively. Application of the 2 

bioregulators decreased mortality rates by a factor of 2.5. 

The results from administering the bioregulators in the Kiev test showed a significant improvement in 

the health of the patients. Thymalin considerably decreased the incidence and duration of acute 

respiratory diseases by a factor of 2.4. 

The immune indices were normalized gradually after several repeated courses of the bioregulators and 

this confirmed the advantages of long term Thymalin and Epithalamin therapy. The peptide 

bioregulators significantly inhibited age related immune disorders in those with accelerated ageing. 

With prolonged application of the bioregulators, the functional age of the nervous system was 

decreased and this improved its functionality. Thymalin normalized the initially raised level of cortisol in 

the blood and this remained stable for 3 years after the bioregulator application. 

Epithalamin was able to produce the same result. A stable decrease in the concentration of cortisol 

favourable factor for coronary heart disease patients since this normalized their lipid metabolism and 

improved certain immune functions. 

Prolonged application of Thymalin improved the maintenance of testosterone and estradiol 

concentrations in both men and women. Thymalin also significantly increased blood estradiol in women. 

Epithalamin provided a modulating effect upon the functional state of the sexual glands of men and 

women. Thymalin increased fibrinolysis and reduced the signs of hyper coagulation.  

The ability of both of these bioregulators to normalize carbohydrate metabolism, improve liver 

detoxification functionality and intensify bone tissue density was discovered. They provided a 

normalizing effect in various age related homeostatic disorders in elder people with accelerated ageing. 

The bioregulators were applied for 3 years between 1992-1994 with a subsequent observation period of 

5 years. The normalization of homeostasis in the patients coupled with a mortality decrease of 2.1 fold 

in the case of Thymalin and 1.6 fold in the case of Epithalamin during those 8 years was noted.  

The period of the trials being 6-8 years was sufficient to confirm the efficacy of the bioregulators. The 

results of the studies conducted by the two different institutes were remarkably similar despite their 

total independence. 

Both studies revealed very similar decreases in the patients’ mortality rates during the observation 

periods which underlined the high significance of the findings. After 30 years of experimental and clinical 

trials of Thymalin and Epithalamin it is a logical conclusion that both of these bioregulators offer high 

geroprotective effectiveness. 

 

 



The Hayflick Limit 
 

Around 40 years ago, Leonard Hayflick discovered that cultured normal human cells have a limited 

capacity to divide. After this they become senescent (unable to divide). This phenomenon is now known 

as the “Hayflick Limit”. 

The findings of Hayflick were strongly challenged at the time and even today are challenged in some 

circles. But his findings have enabled others to make considerable progress towards understanding and 

manipulating the molecular mechanisms of ageing.  

In 1881 the German scientist August Weismann speculated that death takes place because worn out 

tissue cannot forever renew itself and because a capacity for increase by means of cell division is not 

everlasting but finite. 

This concept was almost entirely forgotten by the time that Hayflick began his work and was later 

challenged by the French Nobel Prize winning surgeon Alexis Carrel. Carrel suggested all cells explanted 

in culture are immortal and that the lack of continuous cell replication was due to ignorance on how 

best to cultivate the cells. 

Carrel’s view was based on his and Albert Ebeling’s work at the Rockefeller Institute in New York. They 

claimed that chick heart fibroblasts grew continuously for 34 years. This led to the general idea that all 

vertebrate cells could divide indefinitely in cell culture. 

These observations could not be replicated by other scientists and may have even been the result of 

experimental error. The cells were fed with a daily extract of chicken embryo tissue extracted under 

conditions that permitted the addition of fresh living cells to the culture at each feeding. 

It has been suggested that Carrel knew about this error but never admitted it, but even if this 

explanation is untrue nobody has been able to confirm Carrel’s work. Carrel’s experiments were of great 

importance because if they were proved valid it would mean that normal cells freed from in vivo control 

mechanisms could function normally and apparently forever. 

When Leonard Hayflick and Paul Moorfield entered the field, reports were emerging of difficulties in 

long term cell culture. They got to the crux of the matter by demonstrating the finite replicative capacity 

of normal fibroblasts and interpreting this as ageing at the cellular level. 

These initial observations drove Hayflick to overturn the central dogma that all vertebrate cells grown in 

culture are immortal. But even today there are skeptics of this theory and one of these is Harry Rubin.  

Rubin stated that the concept of a genetically determined number of human fibroblast replications, and 

its implied extension to other cells, is based on an artifact resulting from the damage accumulated by 

the explanted cells during their replication in the radically foreign environment of the cell culture. 



Rubin is not alone in his opinion and perhaps the truth lies somewhere in between. Despite this, the 

Hayflick Limit is now generally accepted. 

 

How Was The Hayflick Limit Discovered? 
 

In 1956 Hayflick spent two years with one of the leaders in tissue culture at the time, Charles M Pomerat 

at the University of Texas in Galveston. In 1958, Hayflick was recruited to run the Wistar Institute’s cell 

culture laboratory and also to initiate research into the possible viral aetiology of cancer. 

Hayflick intended to expose normal human embryonic cells to cancer cell extracts in the hope of 

observing cancer like changes to normal cells. When the normal cells no longer grew, Hayflick thought 

that he had made a mistake in preparing the culture medium or washing glassware or made some other 

technical oversight. 

He assumed that Carrel’s theory was correct and that cells could propagate indefinitely if provided with 

the appropriate conditions. It had been 60years since Ross Harrison had started the field of cell culture 

and normal cultured cells were thought to be immortal. 

For Hayflick to propose that a cell division counting mechanism was involved in the process of ageing 

was a totally new idea. He set out to complete a series of carefully conducted experiments over the next 

three years and this convinced him that the failure of normal cells to replicate indefinitely was not due 

to technical error. 

In 1961 he was working with the talented cytogenicist, Paul Moorhead, Hayflick conducted a series of 

experiments that challenged the views of Carrel. They demonstrated that populations of cultured 

normal human fibroblasts doubled a finite number of times. 

After this the cells stopped dividing and entered what Hayflick called the phase 3 phenomenon. The 

primary culture was called phase 1; the ten or so months of luxuriant growth was called phase 2 and the 

period when cell replication diminished and ultimately stopped was phase 3. 

These experiments showed that the previous interpretation that all cells were immortal was not correct. 

In these experiments, Hayflick and Moorhead mixed equal numbers of normal human male fibroblasts 

that had divided many times (cells at the fortieth population doubling) with female fibroblasts that had 

divided only a few times (cells at the tenth population doubling). 

Unmixed cell populations were kept as controls. When the male “control” culture stopped dividing, the 

mixed culture was examined and only the female cells were found. This showed that the old cells 

“remembered” they were old even when surrounded by young cells. 

Technical errors or contaminating viruses were unlikely explanations as to why only the male cell 

component had died. 



This convinced Hayflick that normal cells have a finite capacity to replicate. This behavior differed 

profoundly from that of cultured cancer cells and transplantable tumours which are immortal. It was this 

insight that originated the concept of immortalization of normal cells.  

The experiment with mixed cells further convinced Hayflick and Moorhead that culture artefacts could 

not explain what they had witnessed. A paper was submitted that described their findings to the Journal 

of Experimental Medicine but one of the editors, Peyton Rous was not easily persuaded. 

Rous commented that the largest fact to have come from tissue culture in the last fifty years is that cells 

are inherently capable of multiplying and will do indefinitely if supplied with the right milieu in vitro. As 

a result of this, Hayflick’s article was rejected. 

The editors of Experimental Cell Research were less swayed and the article was published there. This 

work and subsequent studies changed the tenor of the research and this eventually led to Sir 

Macfarlane Burnett, Nobel laureate from Australia, to coin the phrase “the Hayflick Limit”. 

 

A Cellular Counting Mechanism 
 

The existence of a counting mechanism is implied by two of Hayflick’s observations. The first is that 

normal cultured human fetal cells only undergo a specific number of population doublings and the 

second is that cryogenically preserved cells can remember how many times they have divided when 

they were frozen. 

Although it is referred to as a clock or timing mechanism, the replicative limit of normal cells is actually 

related to rounds of DNA replication, and not to the passage of time. Hayflick recommended the term 

“replicometer” be used to describe the putative molecular event timer. 

So what is the molecular basis for this replicometer? In 1975 a student in Hayflick’s laboratory, 

Woodrow Wright, showed that this replicometer was located in the nucleus.  

 

Telomeres And Telomerase 
 

In the 1970’s it was discovered that the properties of DNA replication prevent the cells from fully 

copying the ends of linear DNA which are called telomeres. Because of the nature of lagging strand 

synthesis, DNA polymerase cannot completely replicate the end of linear duplex DNA. 

This was referred to as the end replication problem in 1972 by one of the discoverers of the double 

helix, James Watson. At about the same time, Russian biologist Alexey Olovnikov entered a Moscow 

subway station while he was wondering how normal cells might have a limited capacity to replicate. 



As the train stopped, he had a eureka moment. He saw an analogy between the train which represented 

the DNA polymerase and the track representing the DNA. If the train replicated the DNA track 

underneath the car, the first segment would not be replicated because it was underneath the engine at 

the start. 

This was analogous to the end replication problem. Olovnikov realized that this repeated shortening of 

the DNA molecule at each round of DNA replication might explain the findings of Hayflick that normal 

cells can only replicate a finite number of times. 

The presence of telomeres at the tips of chromosomes had been noted since 1938. But the function of 

these structures in cell replication was unclear. There was evidence that telomeres prevented the ends 

of chromosomes from fusing to each other and that they allowed chromosome ends to attach to the 

nuclear envelope in some species. 

In 1978 Elizabeth Blackburn found that the telomeres of the ciliated protozoan consisted of a simple 

sequence of hexametric repeats of the nucleotides TTGGGG. The telomeres in human cells also 

consisted of thousands of repeats but in mammals the sequence is TTAGGG. 

Once this sequence was known the length of human telomeres could be measured. In 1986 it was 

discovered that telomere lengths are not the same in all tissues. The studies concluded that telomeres 

shorten as normal human fibroblasts divide in culture. 

These observations and others supported the concept that telomere attrition limits normal cell 

proliferation in the culture. If short telomeres limit the rate of cell growth there had to be a solution to 

the telomere problem in immortal organisms. 

Carol Greider discovered this solution and she and Blackburn discovered the enzyme telomerase that 

synthesizes and elongates telomeres. Telomerase was later found in extracts of immortal human cell 

lines and in most human tumours. 

Telomerase contains an RNA template on which new telomeres are made. This RNA component was 

cloned a few years later and subsequently the catalytic portion of the enzyme was cloned. 

The idea that telomere shortening causes cell senescence has only recently been demonstrated. The 

introduction of the telomerase catalytic protein component into normal human cells resulted in 

telomerase activity. 

Normal human cells stably expressing transfected telomerase can maintain the length of their telomeres 

and exceed their maximum lifespan by more than fivefold. So the normal longevity determination 

mechanism of telomere shortening in human cells can be circumvented. 

This is evidence of the role of telomere shortening in cell senescence and that of telomerase expression 

in cell immortality. This discovery has profound theoretical and practical implications that include the 

immortalization of normal human cells for the production of important proteins. 



As there are sensitive methods for detecting telomerase in a single cell, the telomerase assay is a 

potential diagnostic tool for the detection of cancer cells. Telomerase inhibitors might be found that 

could be used for treating cancer. 

 

From Cells To The Ageing Organism 
 

These observations on telomere biology in cells propagated in culture have yet to be shown to be 

directly relevant to ageing organisms. Many cells are not completely senescent even in people of over 

one hundred years.  

Although cells can grow out of tissues obtained from elderly donors, this does not mean there are no 

senescent cells in that specimen. Only a minority of cells in any tissue are likely to be senescent. But the 

presence of some senescent cells may interfere with the function of otherwise normal somatic tissues. 

Hayflick proposes that telomere shortening maybe the molecular equivalent of longevity determination. 

Hundreds of physiological, molecular and behavioural changes in normal cultured human cells herald 

the approach of the Hayflick Limit. 

These changes represent increasing molecular disorder and all compromise the internal milieu, leading 

to loss of cell function. Hayflick suggests that the number of population doublings that a normal cell can 

undergo maybe the in vitro expression of maximum potential longevity. 

This is never reached in vivo owing to the hundreds of molecular disorders that in vitro, mark the 

approaching loss of replicative capacity and, in vivo, and increase vulnerability to disease and death. 

 

Future Challenges 
 

Hayflick’s initial observations on cellular replicative senescence have focused attention on telomere 

biology and its role in human ageing and cancer. Cancer cells need to maintain telomeres if they are to 

divide indefinitely and reactivation of telomerase usually solves this problem. 

The idea that replicative senescence might be a barrier to tumor genesis challenges us to determine 

whether this is true in all multicellular organisms and if so, to what extent.  

As an example it is well known that short lived organisms such as the inbred mouse have much longer 

telomeres and a higher incidence of cancer compared with humans. So are shortened telomeres serving 

an anti cancer role in humans but not in mice? 

As almost all cells and tissues show progressive shortening of telomeres with increased age, organ 

failure may sometimes occur in chronic diseases of high cellular turnover.  



Although the ageing process is complex and cannot be fully explained solely on the basis of telomere 

biology, there is a growing consensus that we need to understand telomeres and telomerase with 

regard to ageing of organisms and cancer. 

The challenge is to determine whether or not telomere biology leads to an increase in vulnerability to 

ageing and to learn how to intervene in these processes. Hayflick believes that the most important 

question is rarely addressed: 

“Why are old cells more vulnerable to pathology than young cells?” 

 

   

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



What Are Peptides? 
 

In our bodies we have trillions of cells and within each cell is a powerful nutrient which is protein. 

Peptides are smaller proteins. They are shorter chains of amino acids and if there are less than 50 amino 

acids within a protein these are referred to as peptides. 

The Role Of Amino Acids 

It is important to understand about amino acids here. Over 700 amino acids have been discovered in 

nature and almost all of them are alpha amino acids. These are found in bacteria, algae, fungi and other 

plants and they exist either in free form or bound up in large molecules. 

There are twenty amino acids that are utiised in living cells for protein synthesis (the combination of 

elements to form a whole) under the control of genes. These are very special amino acids as they are 

fundamental to all forms of life. 

These amino acids are building blocks for peptides and proteins. The reason for the existence of the 

other amino acids is largely unknown. Some of these amino acids can be found in seeds and are not 

required for the plants growth and development. 

They have toxic and other unpleasant characteristics which deter predators and it is believed that this is 

a defence strategy which is designed to improve the survival of the seed and the species of plant that it 

becomes. 

Peptides and proteins have a number of roles in living things and they have a range of properties which 

range from hormonal activity through small peptides to structural support and protection of organisms 

provided by some proteins. 

The bonding of two or more amino acids forms a molecular structure which is known as a peptide.  

Peptides are chains of amino acids and occur naturally in our bodies. They are biological molecules and 

consist of amino acid monomer (a molecule that can be bonded to other identical molecules to form a 

polymer) chains linked together via peptide bonds. 

These are covalent (bonds formed by the sharing of electrons between atoms) chemical bonds and they 

form if the amino group from an amino acid sparks a reaction with the carboxyl group of another amino 

acid. 

A carboxyl group is an organic group which consists of a carbon atom double bonded to an oxygen atom 

and single bonded to a hydroxyl group.  

There are different types of peptides. The shortest are dipeptides which have only two amino acids and 

one peptide bond.  A peptide bond is an amide (an inorganic compound derived from ammonia by 

replacement of an atom of hydrogen with another element) joining two amino acid units. 



The product molecule from this peptide bond will retain a reactive amino group on the left and a 

reactive carboxyl group on the right. This means that they can react with other amino acids and this will 

lengthen the peptide. 

Tripeptides, tetrapeptides and others also exist.  If there is a long continuous peptide chain this is known 

as a polypeptide. 

All peptides are biological polymers and oligomers and this classification also includes nucleic acids, 

polysaccharides and oligosaccharides.  

In general terms, a peptide is described as an amino acid chain of an unspecified length. If this structure 

contains more than 50 amino acids then it is referred to as a protein.  

Peptides are distinguished from proteins by their size. A protein will have at least one polypeptide and 

this would be biologically functional. This means that they are bound to macromolecular assemblies 

more often than not. 

These macromolecular assemblies can be other proteins, coenzymes, cofactors or ligands.  Like 

everything in life the size boundaries are not an absolute rule when distinguishing peptides from 

proteins. Insulin is an interesting case where it is a small protein but also considered as a peptide. 

For a peptide or a protein to be active physiologically it is not just a matter of them containing certain 

amounts of different amino acids. The sequence by which the amino acids are connected is of vital 

importance here. 

For example, Bradykinin is a peptide with nine amino acids in the chain which is produced in your blood. 

This peptide will reduce blood pressure, increase capillary permeability, stimulate smooth muscle tissue 

and cause pain. 

If the sequence of the amino acid chain of Bradykinin was changed it would not provide any of this 

functionality.  

There are millions of different combinations that can be produced from the essential 20 amino acids. If 

the amino acids are combined together in the wrong order then the peptides or proteins will not 

provide any function. 

While having the amino acids in the right order is very important there are some cases where a peptide 

will still function if it has a small percentage of an incorrect sequence.  It will not be as effective as a 

peptide with the correct sequence though. 

Minor errors in amino acid sequences should not be ignored however as these can have a devastating 

effect. An example of this can be found in some people where every molecule of hemoglobin (an oxygen 

transporting protein) has a single amino acid that is incorrect and this can cause sickle cell anemia. 

 



What Are The Functions Of Peptides? 
 

Peptides have different functions and one of the major ones is that they work as hormones. These 

hormone peptides are responsible for the carrying of signals between cells and glands in your body and 

they are essential for good health. 

Hormonal peptides will perform several body functions such as sleep regulation and the control of your 

blood sugar. The peptides are created the endocrine glands, the intestine, the liver, the kidneys and the 

stomach. 

The most common peptides found in hormones are bradykinins, gastrins, insulin, human growth 

hormone and oxytocins. 

Peptides also reside in your brain and these are referred to as neuropeptides. These neuropeptides are 

found in neural tissue and provide an extension of your neurosystem right throughout your body. They 

provide signal and regulatory functions that are triggered through processes that occur in different brain 

locations. Endorphins are examples of neuropeptides. 

In small animals, plants and fungi defence mechanisms are developed using peptides known as 

Alkaloids. Examples of these defence peptides are ergotamine, pandamine and dynorphin. 

Peptides are used as antibiotics to prevent microorganisms from spreading in your body. The side 

effects of peptides are used to kill the bacteria which cause various diseases and they are used regularly 

in medicine. 

Once a peptide chain is long enough it is classified as a protein and these are essential building blocks for 

our bodies. A good example of this is keratin which is the protein found in hair and nails. Collagen is 

another good example of a protein created from peptides and this is found in tooth enamel, bones, 

tendons and ligaments. 

 

 

 

 

 

 

 

 



What Benefits Can Peptides Provide For Your Body? 
One of the most common reasons that peptides are used is for muscle growth. They will provide an 

anabolic effect on the muscle mass of athletes and will help them if they are suffering from a muscle 

injury. 

 The healing of damaged muscle fibers is accelerated by the use of peptides and this will allow an athlete 

to return to their fields a lot quicker. Bodybuilders also use peptides to build muscle mass a lot faster 

than normal. 

Using peptides provides a decrease in body fat and an increase in muscle mass and they are preferred to 

other mass building solutions such as taking steroids as there are almost zero side effects with peptides 

compared to the damaging side effects that can occur with steroids. 

Skin quality can be enhanced with the use of pentapeptides. These contain five peptides which are 

connected and will stimulate collagen and hyaluronic acid which are found in your skin but decrease as 

you get older. 

When the levels of collagen and hyaluronic acid decrease, the support for your skin structure is 

diminished and wrinkles and sagging skin are the result. A number of beauty products contain 

pentapeptides to counteract these deficiencies and repair damage to the skin. 

Collagen and hyaluronic acid production can be further stimulated by the use of oligopeptides.  These 

have six, seven or more peptide units and they can have specific names such as heptapentides which is a 

chain of 7 peptide units. 

Then there are copper peptides which connect with copper molecules to perform specific functions. This 

combination of molecules will travel into the deep layers of the skin where they will produce collagen 

and stimulate the healing of the skin. 

These are normally very small molecules that attach themselves to copper molecules and then travel 

through multiple skin layers to perform their function. 

The neurotransmitters in the skin can be affected by neuropeptides providing certain benefits. When 

these neuropeptides communicate the nerve cells in the skin will cease communicating and they will 

relax. This leads to smoother and wrinkle free skin. 

As you age your skin loses fat and becomes thinner. This causes sagging and the development of fine 

lines. Ageing means that less elastin and collagen is produced and these substances are essential for the 

smoothness of your skin and its plumpness which produces a youthful look. 

Using peptides can cause the stimulation of new cell growth and help with the healing of skin cells. 

Peptides are critical to the research and development of new pharmaceuticals and they can now be 

synthetically produced cheaply and easily. 



Synthetic peptides can have a major impact on the natural peptides that already exist in your body. They 

can produce enzymes to break down foreign substances that can find their way into your body and help 

your immune system. 

Peptides can also be used as a diagnostic tool and these will change colour under a microscope and 

reveal what is going on in your body. If there is a blue to red change this can indicate that toxins or 

viruses are present. They can also how the natural peptides in your body are functioning. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Further Peptide Development  - Therapeutics 
 

It is well known that peptides are highly selective and very efficient and are safe and tolerated well by 

the body. Despite years of being brushed aside, there is now much more interest in peptides in 

pharmaceutical research and development. 

There are around 140 peptide therapeutic clinical trials being evaluated at the current time and the idea 

here is that new routes to efficient peptide design will be evaluated. For example, cell penetrating 

peptides are being researched as effective medicines. 

Research has uncovered more than 7000 natural peptides which perform critical roles in the physiology 

of human beings. The actions that these peptides perform range from anti infectives, ion channel 

ligands, hormones, growth factors and neurotransmitters. 

Most peptides are selective and they are efficient signaling molecules which bind to specific cell surface 

receptors. Examples of this are the binding to ion channels or G protein coupled receptors in the body. 

Once the bind is completed they will trigger intracellular effects. 

Peptides have an attractive pharmacological profile with intrinsic properties and will provide therapeutic 

functions. Peptides have been proven to be very safe and efficient and highly tolerable when introduced 

to the human body. 

Peptides have several advantages over small molecule drugs. They are naturally occurring biologics and 

they offer a much higher degree of safety than synthetic drugs do. They are selective, specific and have 

a high efficacy. 

They possess bioactivities that are of significant interest. Because peptides, peptide fragments, amino 

acids or proteins control most of our physiological processes they will degrade into their component 

proteinogenic amino acids and do not give rise to toxic metabolites. 

Compared with larger proteins and antibodies, peptides can penetrate further into human tissue. They 

are also less immunogenic than recombinant antibodies and proteins. They also possess high activity 

and stability properties and have lower manufacturing costs. 

A lot of therapeutic peptides are developed from natural polypeptides or proteins and these tend to 

interact with membrane proteins.  Only tiny quantities of peptides are required to activate or deactivate 

the target receptors.  

Peptide design has been around for a long time and recently new peptide design technologies have 

emerged to create multifunctional and cell penetrating peptides. There is no doubt that peptides offer 

enormous growth potential for future therapeutics. 



Therapeutic peptides have been gaining acceptance for disease treatment for a number of years and 

this includes the treatment of infections, metabolic disorders, hematological disorders, respiratory 

disorders, nervous system disorders and many others. 

With peptides providing a whole range of therapeutic benefits is leading to a rapid growth of the global 

peptide therapeutics market. There are some challenges however, such as the oral administration of 

peptides. 

There is a wide belief that second generation peptide treatments that are optimised for therapeutics will 

lead to more user friendly products in the future. The design and invention of a glucagon analogue that 

is stable in a liquid dosage format is testament to this. 

Further thinking has lead to the conclusion that a closed loop dual chamber artificial pancreatic device 

can deliver both insulin and glucagon. The peptide therapeutics would be delivered centrally by an 

automatic pump coupled to a continuous glucose sensor. 

With the rapid technological developments of pumps and other devices, coupled with advanced IT 

controlled feedback systems, smart delivery of peptides is certainly on the horizon. All of this is leading 

to an emerging study of peptides and their therapeutic effects. 

Studies in the metabolic area have shown that microbiome is rich in bacteria and this will give rise to the 

discovery of new peptides from signaling molecules, protein fragments and degradation fragments. This 

is driving further microbiome research into peptide therapeutics for metabolic diseases. 

Traditional peptide development is being challenged and chemists are being asked to look beyond the 

traditional technologies. Multifunctional peptides are emerging that represent more than one 

pharmacological activity such as dual or triple agonism. 

Multifunctional peptides that are currently in development antimicrobial peptides that have additional 

biological functions such as wound healing and immune system stimulation. The strategies used for the 

creation of multifunctional peptides include a hybrid of two peptides being bound together. 

The peptides are being bound together like modules either directly or through a linker. This means that 

the second pharmacological activity is designed in the backbone of the existing peptide. 

At present a lot of peptide therapeutics are administered via injection but there are some oral 

alternatives available. The oral peptide market is expected to grow considerably as this offers a much 

greater level of convenience. 

For many reasons, peptides have gained increased interest as therapeutics over the last few years. 

There are now over 60 peptide drugs on the market and there are hundreds more that are in preclinical 

and clinical development. 



The main reason for the growth in therapeutics is the potent and specific actions of peptides and their 

safety. The future development of peptide therapeutics will continue to build on the strengths of 

naturally occurring peptides.  

With the new emerging technologies which include multifunctional peptides and cell penetrating 

peptides the role of peptides in therapeutics will certainly grow.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Human Growth Hormone 
 

When you are an adolescent growth hormone is at its peak. It is secreted into your bloodstream in brief 

bursts and this is heightened during deep sleep periods. Once growth hormone is in the bloodstream it 

stays for a short period and stimulates uptake into the liver. 

This is where growth occurs and the insulin growth factor is the most important (this is also known as 

Somatomedian C. The growth hormone, through the insulin growth factors, works on each organ system 

in the body. 

This means that growth hormone is capable of increasing the size of the brain and other organs and 

tissues. In a recent test on animals, human growth hormone was able to regenerate damaged brain 

tissue. 

The insulin growth factor varies throughout the day and it is used to discover how much growth 

hormone has been secreted into your body. Insulin growth factor for the processes and benefits of 

human growth hormones and is a lot more potent. 

Reversing the ageing process is possible by restoring the length of telomere (an essential part of human 

cells that affect how cells age). Using insulin growth factor and human growth hormone will assist in 

keeping the cells as healthy as possible. 

Cell function and health are largely dictated by our DNA which is the genetic material that provides the 

code for proteins, enzymes and hormones. DNA can repair itself but the ability to do this reduces with 

age.  

When this occurs, damage to the cell’s mitochondria (the powerhouses of the cell) will occur 

simultaneously. Antioxidants are normally recommended to prevent this but studies have shown that 

insulin growth factor and human growth hormones will do a much better job. 

They can provide raw materials to the cell to repair and renovate them. DNA, RNA and nucleic acids can 

be delivered directly into the cell nucleus. Nucleic acids will not only assist in the repair of the DNA but 

will stimulate cell division. Both the insulin growth factor and human growth hormone can treat the 

ageing process. 

Insulin growth factor can promote lean body mass by reducing fats. It also helps to build muscles, nerves 

and bones simultaneously. Insulin growth factor and human growth hormones can prevent the effects 

of brain ageing and can treat this condition too. 


