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ENZYME PRESERVATION 
 

“WHAT IS MOST EXCITING TO SCIENTISTS WORLDWIDE is the research during the past 
three decades, particularly the last decade, indicating that oral administration of 
specific enzymes can have systemic absorption and systemic effects on the whole 
organism. Of great interest are the numerous published reports in ethical medical 
journals worldwide, of clinical and scientific studies detailing the results of numerous 
trials utilizing systemically administered enzymes for various medical conditions. The 
studies were initially conducted in Europe and subsequently worldwide.  
 
The published results and experiences appear to substantially support their 
stated claim that it is possible to effectively and rationally treat certain chronic 
medical disorders with systemically administered enzymes. Today! – Enzymes: The 
Fountain of Life (112) 
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Dead Bodies 
 Enzymes do survive the stomach acid. 
 
Conventional:  Food Enzymes do not do anything 

Systemic Enzyme Supplementation does not work – Enzymes 
Destroyed in Stomach 

 
 
Terms:     macromolecules 

pancreatin 
    Papain 
    Bromelain 
    Serrapeptase 
 
 
  
    

PLANT ENZYME SURVIVAL IN STOMACH 
Source: http://www.enzymeessentials.com/search/answers/question_52.html  
 
 
Q: Are plant enzymes capable of surviving the stomach's hydrochloric acid better than animal 
enzymes? 
 
Research supports the fact that plant enzymes are much more capable of surviving the harsh 
acidic environment of the stomach than are animal enzymes.   
 
Dr. Selle, a physiologist from the University of Texas, fed dogs cereal starch with the addition of the 
starch digestive enzyme amylase extracted from barley.  The pancreases of the dogs were tied off so 
that no pancreatic digestive juices would affect digestion.  The stomachs were then emptied after a 
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certain period of time and in some cases, the cereal starch was 65% digested.  The barley amylase 
was proven to digest the starch in the stomach in pHs as acidic as 2.5.  Furthermore, Dr. Selle 
research revealed that one-half hour after amylase was orally taken, 71% of it was found in the 
small intestine still actively digesting starch.  When the fecal matter was studied for its enzyme 
content to see if the plant amylase could be found, there was a larger amount of plant amylase than 
the body's own pancreatic enzymes.   
 
Enzymes that are released from the pancreas can only function in the alkaline conditions that are 
found in the duodenum.  Usually animal enzymes are extracted, purified, and concentrated from 
pancreases of slaughterhouse animals.  As a supplement, they cannot function in the predigestive 
stomach where much of the digestion can take place.  As one can see from Dr. Selle's research, 
plant enzymes digest food in the stomach as well as in the small intestine.  This relieves the 
pancreas from having to secrete its enzymes to digest the food. 
 
 
 
    

ENZYME PRESERVATION 
Source: Enzymes: A Secret of Health and Longevity; Chapter 26 in Conscious Eating by Gabriel Cousens, M.D. (517-554) 
 
 
IN ADDITION TO EATING LIVE FOOD and not overeating, the use of exogenous enzyme 
supplementation is another way to build up enzyme reserve. 
 
Since 1949, enough research has thoroughly documented that these enzymes are not only active in 
the digestive system but will increase in concentration in the blood after being taken orally. For 
example, researchers who fed raw soybean lipase to rabbits demonstrated that the blood serum lipase 
was elevated in response to the oral administration of lipase. Work by Peter Rothchild, M.D., Ph.D., 
found that in a double blind study using the antioxidant enzymes from a wheat sprout matrix, there 
was a 70-90% increase in blood levels of serum glutathione peroxidase after giving these oral wheat 
sprout concentrates. In another similar wheat sprout enzyme study, he found a 40% increase in SOD 
and a 60% increase in serum catalase. The fact that we can absorb these enzymes through our 
digestive tract is important because it means we have a way of correcting some enzyme deficiencies. 
Of course, it is a lot easier and less expensive if we do not create the deficiencies by not eating cooked 
foods in the first place. 
 
Live plant digestive enzymes may be the best source of enzyme supplementation. They seem to be 
active at a much fuller pH range than animal enzymes. These plant enzymes show some activity in the 
stomach, especially the enzyme stomach, and become immediately active in the small intestine. One 
study, reported in the Journal of Clinical Nutrition, found that 70% of plant amylase is active in 
the small intestine after being ingested orally. 
 
. . . 
 
Enzymes taken orally have been shown to absorb directly through the GI tract. Research over the 
past three decades around the world has definitively proven that specific enzymes administered orally 
are absorbed through the gastrointestinal system and have systemic effects throughout the human 
body. This understanding is widely accepted in Europe, Japan, and China, but unfortunately, most 
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American physicians are not aware of this. Researchers have found that there are even special regions 
in the small intestine such as Peyer's patches where some of the largest enzymes are absorbed more 
rapidly than smaller enzyme molecules. Approximately 6% of papain and 38% of bromelain taken 
orally is found to be active in the blood and lymph. If they are to be effective, large amounts of 
protease enzymes need to be taken. At least 12% of the proteolytic enzymes are absorbed. 
 
 
 
 

GASTROINTESTINAL ABSORPTION OF INTACT PROTEINS  
Source: Annals of Research in Nutrition, Michael Gardner, (Ann. Res. Nutrition 8:329-50) 
 
 
By 1988, in the Annals of Research in Nutrition, Michael Gardner, in his article, “Gastrointestinal 
Absorption of Intact Proteins,” stated:  
 
“There is now irrefutable evidence that small amounts of intact peptides and proteins do enter the 
circulation under normal circumstances. Intact protein absorption must now be regarded as a normal 
physiological process in humans and animals… The concordance between results obtained by 
independent research using differentiated experiential approaches is no so strong that we cannot fail 
to accept that intact proteins and high molecular fragments that thereof do cross the gastrointestinal 
tract in humans (both neonates and adults). (Ann. Res. Nutrition 8:329-50) 
 
 
 

THE POINT IS, WHAT IS ABSORBED? 
Source: Enzymes, the Fountain of Life by D.A. Lopez, M.D., R.M. Williams, M.D., Ph.D., and K. Miehlke, M.D. (137-144) 
 
 

REVIEW OF THE DATA PUBLISHED BY THE EUROPEAN SCIENTISTS APPEARED 
MOST INTERESTING AND ILLUMINATING. In this section, we will review their 
arguments and responses to criticisms voiced by other more traditional medical 
practitioners. The argument concerning lack of effect is by far the most important 
weapon relied on by opponents of 'systemic' oral enzyme therapy. Here, they feel they 
may have found a tool to completely remove what they believe to be a scientifically 
utterly unjustifiable method from the medical agenda. 
 

We have therefore saved the most frequent argument until the end for more detailed consideration. 
The situation is crystal clear, if the enzymes really cannot pass from the intestinal tract into the 
circulatory lymphatic systems and thereby reach other parts of the organism to unfold their purported 
pharmacological and healing effects by their very presence, we better forget the whole thing. 
 
There is one argument for the efficacy of enzyme preparations that is convincing, but it sounds 
somewhat confusing. If such drugs such as the anti-inflammatory enzyme mixtures are taken for an 
inflammatory disease, the patient frequently notices that the inflammation becomes more intense. 
The whys and wherefores of the reasons for regarding this as a favorable sign for beginning recovery 
will be explained in more detail in the chapter on inflammation. In the opinion of the European 
scientists, this represents what is described as an initial deterioration that is soon alleviated and leaves 
the way open for recovery. 
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"It is not a side effect, it is an effect", but a demonstration of this type will certainly not convince 
skeptics. Scientists wish to know and wish to see publications, laboratory results, tests, graphs 
and statistics. They demand a demonstration of the presence of the foreign enzyme in the circulation 
and in the entire human organism after it has been taken in by the natural route, to demonstrate 
absorption. 
 
The skeptics point their fingers at the textbooks which earnestly maintain that such macromolecules 
as enzymes are unable to pass the barrier of the intestinal wall and thereby cannot reach the 
bloodstream and lymph tract. 
 
What actually are macromolecules? A compound made up of two or more atoms is known as a 
molecule. When more than 1,000 atoms are bonded together in one molecule, this is known as a 
macromolecule. The enzyme preparations entering the organism via the natural route contain nothing 
but enzymes and are rather large macromolecules. Their molecular structures range from between 
18,000 and 60,000 atoms per molecule. 
 
That the textbooks cannot be completely right can be seen from two facts. First, macromolecules such 
as bile and pancreatic enzymes have been shown to be reabsorbed back into the circulation from 
the intestine where they are released by the pancreas. This is known as the enterobiliary and 
enteropancreatic circulation. Another example of absorption of macromolecules occurs in 'nursing 
babies, born without any protection against bacterial infection, who take up the antibodies from the 
mother's milk, providing them with the necessary protection, and that these antibodies pass from the 
intestines into the circulatory and lymphatic systems and thereby permeate the baby's entire body. 
Antibodies are also macromolecules with a size comparable to that of the enzymes. These antibodies 
are also known as gamma globulins. 
 
In order to investigate the absorption of such macromolecules more carefully, Professor Seifert of the 
University Surgical Clinic in Kiel labeled horse gammaglobulins radioactively and fed them by mouth 
to rats and dogs; humans took them as well. These equine gamma globulins are extremely large and 
have a molecular weight of 120,000. 
 
The researcher reported that they were absorbed. This means they were taken up from the intestines 
and their presence was demonstrable throughout the bodies of dogs, rats and humans. 
 
This contradicted the next argument helpfully drawn upon by opponents, namely, that foreign 
macromolecules such as enzymes entering the stomach and intestines can only act as a sort of a fuse 
to stimulate the production of similar intrinsic enzymes (inherent to the body) throughout the whole 
body. A signal, nothing more. 
 
However, the critics were not self-conscious and soon found another argument. It is quite clear, they 
said, that these foreign molecules enter the blood and lymph because they are cleaved enzymatically 
in the intestinal tract and then transported through the narrow intestinal villi as tiny fragments and 
can thereby enter the bloodstream and lymph tract. 
 
Professor Seifert undertook further experiments and 'proved unequivocally, by means of 
immunological testing systems, that the gamma globulins were not broken down, but entered 
the rest of the body unaffected and in full size. 

http://www.juicefeasting.com/


Printed: September 23, 2011   www.JuiceFeasting.com Enzyme Preservation 6 

 
The counterarguments continued to become ever more threadbare. The one used now is as follows, 
"Very good, perhaps gamma globulins or other antibodies can be absorbed, but enzymes most 
certainly cannot.” This argument has also been addressed by Seifert and other scientists. The enzyme 
scientists allege that more and more investigations on the absorption of macromolecules from the 
intestinal tract into the rest of the body carried out in many universities and hospitals have finally laid 
this old dogma to rest. 
 
It is now known that uptake of large molecules into the whole organism is certainly dependent on the 
size of the molecule but, nevertheless, that some very large macromolecules are even absorbed 
better than some smaller ones. In the case of enzymes, it has been reported that their absorption 
depends on their origin, on their concentration and activity, on the milieu of the intestinal tract and on 
other individual prerequisites. 
 
According to published reports, numerous test methods for determination of the absorption rate, i.e. 
the determination of how much enzyme appears within the body, support the concept that this 
absorption takes place. However, they have not yielded uniform results concerning the amounts 
absorbed, since they all use somewhat different measurement techniques. This restriction applies to all 
macromolecules and not only to enzymes. 
 
The studies purport that, "It has thereby been scientifically demonstrated that such 
macromolecules as the individual enzymes found in the anti-inflammatory enzyme mixtures can 
pass undamaged through the intestinal wall and further into the whole organism.” However, on 
account of the differing methods of measurement, there is no agreement as to what percentage of the 
enzyme taken actually makes the successful journey into the body without being damaged. 
 
To the journey's end 
Of course, not every enzyme taken by mouth, applied to the skin or introduced in the form of a micro 
enema reaches the site in the body where it is urgently required, 'full of beans' and undamaged. The 
enzyme army suffers grievous losses en route. Only the strongest, the toughest or the luckiest enzymes 
reach their goal in an active state. That is why, based on the experiences in Europe, a larger number of 
oral tablets are required to obtain the desired therapeutic responses. Contrary to the customary oral 
dosages of 1 to 4 or 5 tablets daily used in other fields of medicine, the oral enzymes have to be given 
in dosages of up to 20 or more tablets daily, given in divided dosages of 4 or 5 tablets several times 
daily. This is, in part, because only a portion of the oral dosage is felt to be absorbed and, in part, due to 
other factors which will be discussed below. 
 
It was long believed that enzymes taken as tablets or pills would be broken down in the stomach. 
According to Wolf and Benitez, some of the enzyme preparations are treated to make them resistant 
to gastric juices and have a protective coat which does not dissolve until the preparation reaches the 
intestines. Furthermore, it has since been shown that the enzyme preparations are not attacked 
by the gastric juices to the extent previously feared. 
 
Scientists believe that some of the enzymes swallowed in the inactive state are activated in the 
intestinal tract. There, they can precipitate a bloated feeling and flatulence and cause changes in the 
condition, appearance and odor of the stool. Enzymes find their way into the intestines more directly 
when they are administered rectally, i.e. with the help of microenemas. 
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For a long time, it was a mystery how macromolecules managed to make the journey through or 
between the narrow intestinal villi into the circulatory and lymphatic systems. The macromolecules 
actually appear to use three ingenious methods for overcoming this barrier. It would be going too far 
here to indulge in long, complicated explanations of the mechanism of transport, but it takes place in 
a manner similar to the return of unused pancreatic juices from the intestinal tract into the circulation. 
It is generally accepted in medicine that the healthy pancreas produces relatively large quantities of 
pancreatic fluid containing pancreatin and other enzymes, and that not all of it is used. Reabsorption 
of the unused portion has been termed the enteropancreatic circulation. Thrifty as nature is, it always 
collects this unused juice and returns it to the pancreas. It does so by transferring it from the intestinal 
tract to the sirculatory system and then back into the pancreas. A quite remarkable little circulation 
which leads a Cinderella existence as far as medicine is concerned, but which is worthy of more 
attention. 
 
No matter how brilliant the method may be by which the enzymes cross the barrier of the intestinal 
villi and enter the circulatory and lymphatic systems, the journey is a difficult undertaking, involving 
losses as far as enzymes are concerned. 
 

 
 
The reduced forces compared with the amounts of enzymes taken originally will interact in the blood 
with the body's own protease inhibitors (Figure 21). These protein inhibitors, the most important of 
which seems to be alpha-2 macroglobulin (a-2M), are transport and regulatory molecules of the 
immune system. These a-2Ms transport cell messenger substances (cytokines) through the tissue and 
regulate their function. One of these cytokines, the tumor necrosis factor (TNF) acts as a weapon 
against tumor-cells. The effect of orally administered proteolytic enzymes is regulated by the a-2Ms. 
Additionally, a-2M covers those parts of the enzyme molecule which could lead to an allergic reaction. 
This a-2M is formed in the monocytes and macrophages and is also eliminated by these cells. 
 
The enzyme researchers indicate that when you realize the difficulties and heavy casualties involved in 
the journey of the poor enzymes before they can finally perform their activities, you begin to 
understand why so many tablets are usually prescribed and why it is not very helpful to swallow just 
one tablet each day. 
 
Another point they make is that it is also best to take the enzyme preparations on an empty stomach. 
When you are fasting the other enzymes of the stomach and intestinal tract are not fully active so that 
more troops can get through without losses. 
 
They suggest that the anti-inflammatory enzyme mixtures should also be taken several times daily, at 
least mornings and evenings, since, after activation (by water and oxygen) the hydrolases contained 
in the enzyme mixtures are only active in the body for a maximum of five hours. 
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Taking many tablets several times daily is only possible when it is known that the drugs will not result 
in serious damage. Again, the scientists emphasize, according to the published reports, that it is 
fortunate that the enzymes are quite safe, so that even extremely large doses do not cause serious 
damage. The reason for this remarkable margin of safety is because of the fact that only a certain 
percentage of the enzymes are available to the organism in an active state. How much is that? One 
enzyme in a hundred? The results of all the scientific investigations thus far available point to 
an absorption rate of 12-20%, so that one fifth of the oral dosage of hydrolases taken can be 
available to exert their activity where they are required within the body. With a newer mixture, 
up to ~40% absorption has been reported. 
 
The question of the proportion absorbed is not very important if the amount absorbed actually works. 
However, it may be of importance to the biochemist. Not even the lawmakers are very interested in 
the amount absorbed. The 'guidelines for drug examination of 1986' state, in that impressive language 
of the lawmaker, "Since methods are not available for the measurement of substance concentration, 
the time-response curves of a reliably measurable pharmacodynamic effect of the substance (effect 
kinetics) can be accepted.” 
 
Stated more simply, "It is not necessary to determine how much substance is required to bring about a 
particular effect, as long as the effect itself can be demonstrated and measured.” 
 
The fact that the scientists are convinced enzymes work has, we hope, by now become clear. If so, the 
next question is how they work and what they work against. Also, what health disorders can be 
treated and improved by taking enzmyes via the oral route. The European experience suggests that 
the enzymes have a beneficial therapeutic effect on various disturbances affecting the body's defense 
system, including inflammations, injuries, circulatory disturbances, cell degeneration and viral 
infections. The enzymes also have been used preventively to minimize the ill effects associated with 
the gradually sinking enzyme activity of the body during aging. All of these conditions have one 
common denominator. Inflammation occurs, fibrin deposits at the sites of inflammation, the 
body defenses are called to repair the conflict, immune complexes develop, and fibrin is 
deposited further around these immune complexes and associated defense agents. Abortive 
attempts of our defenses to eliminate the blocking cascade of changes unfortunately result in 
tissue damage that causes more damage and leads to many of the degenerative diseases, can-
cer and other health disorders of mankind. According to the scientists, enzymes then help 
eliminate the excessive fibrin and to break down the excessive immune complexes, thus allowing our 
own defenses to function more effectively and to better protect us. 
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plasma samples. These results indicate that orally administered TSP was absorbed from the 
intestinal tract and transferred into the circulation in an enzymatically active form. 
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Transport of Proteolytic Enzymes Across Caco-2 Cell Monolayers Bock U.,1 Kolac C.,1 Borchard 
G.,1  KochK.,1 Fuchs R.,1 Streichhan P.,2 and Lehr C.-M.1 
1 Department of Biopharmaceutics and Pharmaceutical Technology, University of Saarland, Saarbrücken, 
Germany 
2 Mucos Pharma GmbH, Geretsried, Germany 
Pharmaceutical Research 1998, Vol. 15, No. 9,  pp. 1393-1400. 
SO 119 (18-09-2) 
 
Summary 
Purpose. To investigate the mechanisms by which proteolytic enzymes. such as (trypsin. 
chymotrypsin. papain. and bromelain, are able to cross the intestinal mucosal barrier after oral 
administration to man. Methods. Filter-grown Caco-2 cell monolayers were incubated with proteolytic 
enzymes and then the transepithelial electrical resistance (TEER) and the transport of the paracellular 
marker fluorescein were monitored. The effects of (he enzymes on the cells were investigated by light 
microscopy and by biochemical assays. Transport of intact proteases across the cells was verified by 
monitoring the proteolytic activity and MALDI-TOF mass spectroscopic identification of undegraded 
trypsin. 
 
Results. Depending on time. concentration. and side of exposure to Caco-2 cell monolayers. all 
proleases decreased the TEER and increased the transport of fluorescein. Some morphological and 
metabolic changes were observed. The effects were reversible, but until 24 hours after removal of the 
proteases. Under the conditions of this in-vitro model, approximately 10 % of the apically applied dose 
reached the basolateral compartment as biologic. ally active, non-degraded molecules. 
 
Conclusions. Proteolytic enzymes were found to exert considerable effects on the barrier function of 
Caco-2 monolayers. facilitating the transport of normally non-absorbable compounds. This suggests 
the also reported, but so far unexplained systemic absorption of proteolytic enzymes after oral 
administration in vivo may occur by self-enhanced paracellular transport. 
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ABSORPTION OF EXOGENOUS ENZYMES  
 
One of the arguments against using supplemental enzymes is that they are protein macromolecules 
and therefore are denatured or destroyed by the action of hydrochloric acid produced inside the 
stomach and, as such, they cannot cross the brush-border of the intestine intact. Another argument is 
that even if they did cross over, they are nothing more than a trigger for the production of 
endogenous enzymes. As described below, these and other arguments have been proven incorrect.  
 
A macromolecule is a compound of 1,000 or more atoms bound together. There is overwhelming 
evidence that macromolecules do, in fact, cross the gut lumen intact. In 1904, Drs Ganghofer and 
Langer demonstrated that large protein molecules were absorbed across the intestinal gut without 
being degraded and were still capable of functioning.4  
 
Morris documented the intact absorption of gamma globulin in newborns. He recounted how infants' 
first milk is colostrum, which sets up the infants' digestive immune function.5 Both gamma globulin 
and colostrum are proteins. Professor Seifert of the University of Kiel not only demonstrated the 
absorption of gamma globulin but proved by means of immunological testing that the proteins were 
intact, entering the bloodstream unaffected and in full molecular size.6–8  
Walker and others documented extensive work on the intestinal uptake of macromolecules in relation 
to immunisation.9–11 Gardner specifically wrote about the gastrointestinal assimilation of intact 
proteins.12, 13 Other animal and human studies have described numerous intact proteins including 
animal-based and plant-based enzymes being absorbed into the bloodstream following oral 
administration.14–17 
 
In one study, cancer patients with known inflammatory conditions (deep and superficial 
thrombophlebitis of the extremities) were given doses of proteolytic enzymes either orally or 
intramuscularly of trypsin and chymotrypsin. Measurements of blood levels of both enzymes showed 
marked increases within 30 minutes, with a decline to base levels at the end of 24 hours. These results 
occurred with both orally administered and intramuscularly injected enzymes. Since the orally 
administered enzymes did increase the blood esterase substantially, it was concluded that "orally 
administered chymotrypsin and trypsin resulted in specific esterase activity changes in blood, 
indicating absorption of the enzymes given, rather than release of other enzymes from the intestinal 
tract".18 Unfortunately, this study was only interested in whether or not proteolytic enzymes could be 
absorbed across the gut wall. There was seemingly no interest in what the effects might be from the 
enzymes themselves on the inflammation or cancer.  
 
In another study, lipase was found to be circulating from across the intestinal lumen into the lymph 
system and back to pancreatic acinar cells, where the cycle repeated itself.19 This circulation of 
enzymes via the lymph and blood systems is similar to the recycling of bile salts by the liver. 
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