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Transformation Professional Protocol (TPP) Protease is a unique formulation of Transformation 
Enzyme Corporation. It is used to enhance blood rheology, enhance the digestion of proteins, 
control inflammation, and help remove protein debris from the circulatory system. TPP Protease is 
comprised of several proteolytic enzymes (enzymes able to hydrolyze proteins) blended to provide 
unique benefits and able to sustain the acidic environment of the stomach (Mamadou et al., 2005) 
without addition of any excipients or coating agents. This particular enzyme product has been used in 
various areas of health and wellness including cardiovascular support, inflammation control, support 
of all major organ systems, sports activities, wound healing, detoxification, and as an adjunctive to 
chemo and radiotherapies as well as many other health or metabolic disorders. The results obtained 
with TPP Protease, based on many clinical observations, are remarkable and beneficial. 

-	 Muscle contractions, i.e., induction of “micro-inju-
ries” within the myofibrils in an adaptation response

-	 Increased need of nutrients to support glycolysis, 
oxidative phosphorylation, and control of free rad-
ical damage

-	 Higher metabolic rate to meet the bio-energetic 
and bio-synthetic demands

-	 Faster rate of kidney function as well as elimina-
tion of metabolic wastes through lungs and skin

The clinical applications of TPP Protease have shown 
benefits in supporting the above conditions related to 
intense activities. More specifically, TPP Protease has 
been used to improve blood circulation and control in-
flammation. 

What is inflammation? Biochemically, physiologically, 
or clinically, inflammation can be defined as the bio-
logical reparation response following any disruption of 
the cell’s structural or functional integrity by injurious 
agent(s) (internal or external) to the body. Based on 
this definition, the injury brought about by the sports 
or athletic activities will trigger a biological reparation 
response. Any therapeutic agent or dietary supplement 
that could enhance this biological reparation response 
would not only be helpful in athletic events but also in 
healthcare, as inflammation remains a common denom-
inator to any health challenge. 

Recently, in an effort to specifically deter-
mine some of the biochemical characteristics involved in 
the action of TPP Protease as it relates to inflammation, 
a randomized, double-blinded, and placebo-controlled 
study was conducted at Baylor University (Buford et al., 
2008, in preparation for publication) under the direc-
tion of Dr. Willoughby.

The specific objectives of the study were to determine 
the effect of TPP Protease on muscle function after 
strenuous exercise and on inflammation control. How-
ever, Transformation’s objective was to corroborate some 
of the clinical observations imparted by this product, 
i.e., improvement in various health challenges that are 
characterized by inflammation.

While the present study by Buford et al. (2008, man-
uscript in print) focused on inflammation caused by 
strenuous exercise and the effect of TPP Protease to al-
leviate any potential damage, the overall ramifications 
can be extended to many other health challenges.

Physical activity, especially intense athletic or sports ac-
tivities, involves increased:

-	 Heart activities
-	 Respiration: oxygen uptake and demand as well as 

carbon dioxide removal
-	 Blood circulation and load on the vascular system

Transformation Professional Protocol (TPP) Protease:  
An Inflammation Modulation Product As Evidenced by an Independent 

Study Conducted at Baylor University by Buford et al., 2008
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Moreover, where there is life, there is inflammation. On 
a biochemical level, one does not need to feel pain to 
be under an inflammatory condition. Pain always results 
from inflammation, but inflammation can occur without 
pain sensation. Also, based on the above definition, in-
flammation implies cellular injury, immune response for 
correction, pain sensation, and reparation and recovery. 
Usually when referring to exercise—especially strenuous 
exercise—people don’t think about the inflammatory 
process that takes place. But inflammation occurs. 

The mere fact of subjecting muscles, connective tissue, 
tendons, ligaments, and bones to intense activities leads 
to “micro-injuries” within the musculoskeletal system 
often characterized by the disruption of cell structures 
and the leaking of proteins such as myoglobin. Thus, 
whether a cellular/tissue injury is induced by trauma, 
invading microorganisms, toxins, tumor cells, or by in-
creased load on the muscles as in intense exercise, the 
biological response is the same—inflammation.

Another point worth mentioning is the fact that in-
flammation as a trigger response for biological repara-
tion must occur—this initial inflammatory process helps 
the body in the healing process. As it is occurring, in-
flammation involves various systems and resources in 
the body. The goal is for inflammation to take its timely 
course but not to persist within the body, as “uncon-
trolled inflammation” or chronic inflammation leads to 
the weakening of the whole body and the progressive 
onset of degenerative diseases. Thus, timely and con-
trolled inflammation upon cellular injury must occur, 
however chronic inflammation must be avoided.

Many studies (Blonstein 1967, 1969; Goldberg, 1992; 
Howat et al., 1972) have demonstrated the role of 
proteolytic enzymes in modulating inflammation and 
in helping expedite recovery of the body from injury. 
Furthermore, some of the studies have indicated that 
although proteases do not prevent the synthesis and se-
cretion of key cytokines involved in the inflammatory 
process, they do control their persistence (Desser et al., 
1993, 1994; LaMarre et al., 1991).

This specific action on the cytokines is very beneficial 
and helps prevent the negative effects of chronic in-
flammation. Most of the enzymes used in those stud-
ies were animal derived and require extensive gastric 
acid protection by various excipients. Recent concerns 
on animal health and the ingestion of some of the 
enteric coating agents have pushed for development 
and use of effective and naturally gastric-stable en-
zymes. TPP Protease is not animal-derived and has 
been shown to sustain gastric acidity following oral 

administration, thus ensuring its beneficial effects 
(Mamadou et al., 2005).

It is also important to note that although oral enzymes 
are exogenous to the body, they do not elicit any harmful 
allergenic or antigenic reactions. In this particular case 
of oral supplemental protease, alpha-2 macroglobulin 
has been thought to serve as a “carrier” of oral proteases. 
Its coupling with some proteases allows the catalytic 
function to take place yet “hide” the protease from the 
immune system.

Study Protocol
This study, as mentioned above, was conducted in a ran-
domized, double-blinded, placebo-controlled manner. 
Basically, the study was carried with 29 healthy, physi-
cally active males with an approximate average age of 
22. Their selection was by consent and upon approval of 
the study guidelines by the University of Baylor Institu-
tional Review Board for Human Subjects. 

Following the baseline testing (T1), the participants 
were divided into two groups: one group of 14 received 
TPP Protease, whereas the other group of 15 received a 
placebo made up of cellulose. The participants received 
and took their respective supplements for 21 days. On 
day 21 the participants were subjected to another series 
of tests (T2) and underwent an intense physical exercise 
regimen. Immediately following exercise, the tests were 
performed again (Post) as well as at 3, 24, and 48 hours. 
The participants continued taking the supplement until 
all testing had been completed. Specific details of the 
study protocol are described in the full article.

The data collected during the study include:
-	 Force production
-	 Determination of circulating leucocytes: neutrophils, 

monocytes, lymphocytes, eosinophils, and basophils
-	 Determination of the key immunoglobulins: IgA, 

IgG, and IgM
-	 Determination of creatine kinase
-	 Cytokine and inflammation mediator assays: IL1, 

IL6, IL8, IL10, IL12, COX2, PGE2, and 8-iso-
prostane

-	 Determination of the serum level of Superoxidase 
dismutase (SOD)

-	 Determination of the expression of some genes 
such as COX2, IL6, IL8, NFkB, IL12, TNFα, 
IL1β, IL8

-	 Average daily nutritional intake based on some 
key nutrients: caloric intake, fats, proteins, carbo-
hydrates, and the vitamins E and C
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Discussion of Study Results
Dominant Leg Flexion PT %3h Post-T1 24h Post-T148h Post-T1

Protease 4.73 3.01 6.44

Placebo -19.54 -27.94 -25.87
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Figure 1: Dominant leg flexion 

In the above graph (Figure 1) depicting the force pro-
duction during flexion, the protease group showed in-
creased force production from baseline as compared to 
the placebo group. In the Figure 2 below, both groups 
showed decreases in force production during the ex-
tension movements. However, despite the decreases in 
force, the protease group performed better than the pla-
cebo as shown in the figures. These results indicate that 
TPP Protease improves force production and will help 
in athletic performance.

Dominant Leg Extension PT %3h Post-T1 24h Post-T148h Post-T1

Protease -12 -18.17 -11.74

Placebo -15.15 -23 -19.73
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Figure 2: Dominant leg extension

Figure 3 depicts the levels of creatine kinase in both 
groups and as a function of various times. As creatine 
determination is indicative of muscle damage, this study 
showed that no significant differences were observed 
between the two treatments. As the authors indicated, 
the TPP Protease did not prevent the damage. Both 
groups had a similar pattern of creatine kinase levels as 
a function of time, although the levels seen in the TPP 
Protease group appeared higher though not statistically 
significant.

CK(U/L) T1 T2 Post 3h Post 24h Post 48h Post

Protease 187.1 181.6 251.2 549.9 1161.5 745.2

Placebo 149.9 133.9 202.7 406 833.64 491.9
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Figure 3: Creatine kinase concentration in serum as a func-
tion of treatment and at different times post-exercise

This observation may also be indicative of the capacity 
of the muscles in the protease group to take more load, 
as noted in the force production Figures 1 and 2. That 
increased force may lead to more myofibril adaptation 
response, thus more creatine kinase release. In fact, one 
positive outcome is to induce more adaptation response, 
thus enhancing muscle growth and bioenergetics ca-
pability. As the protease group produced more force, it 
could also be conceivable that the injury/pain sensation 
was more tolerable despite the increased cellular impact, 
as evidenced by its creatine kinase levels. This result sup-
ports the use of TPP Protease as part of routine ath-
letic/sports supplementation.

Neutrophils(K/µL) T1 T2 Post 3h Post 24h Post 48h Post

Protease 3.09 2.82 3.78 6.18 3.05 2.96

Placebo 3.26 2.83 3.76 6.12 3.11 2.99

Neutrophils

0

1

2

3

4

5

6

7

T1 T2 Post 3h Post 24h Post 48h Post

Time

K
/µ

L Protease

Placebo

Figure 4: Neutrophil count as a function of treatment and 
at different times post-exercise

Neutrophils are white blood cells that are abundant at 
the site of inflammation within a short time after cell/
tissue injury. The data in Figure 4 showed that the neu-
trophil accummulation profile was basically the same 
between the two groups and also in a time-dependent 
manner following the strenous exercise. By 24 hours 
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Dominant Leg Extension PT %3h Post-T1 24h Post-T148h Post-T1
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Placebo -15.15 -23 -19.73

Dominant Leg Extension

-25

-20

-15

-10

-5

0

3h Post-T1 24h Post-T1 48h Post-T1

Time

P
T

 %


 @
 6

0
°
/s

Protease

Placebo

baseline



�

post-exercise, the levels returned to baseline. From im-
mediately post-exercise to 24 hours later, the neutro-
phil population pattern was the same in the two groups. 
However, it is not clear whether that pattern is identical 
through that time period. A closer interval of sampling 
and analysis may reveal a different pattern between the 
two groups.

It is possible that TPP Protease helped control the in-
flammatory process by returning the levels to baseline 
much faster than in the placebo group. Clinically, this 
will indicate an acceleration in tissue recovery from any 
damage. Future studies may fully address that point 
and determine the mechanisms of action involved. In 
either case, the fact that neutrophils showed this pat-
tern indicates that the supplement did not prevent an 
inflammatory response to the tissue “injury” caused by 
the strenous exercise. 

This data in correlation with the force production data 
indicate that not only does TPP Protease not prevent 
tissue adaptation to muscle growth but it does increase 
force production. Thus, this is another benefit for ath-
letic performance as well as to other conditons such as 
repair after surgery or radiation.

Monocytes(K/µL) T1 T2 Post 3h Post 24h Post 48h Post

Protease 0.43 0.35 0.33 0.45 0.35 0.33

Placebo 0.52 0.31 0.36 0.5 0.34 0.32
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Figure 5: Monocyte count as a function of treatment and at 
different times post-exercise

Monocytes are types of white blood cells that are released 
at sites of tissue injury and help supply macrophages and 
dendritic cells to help control the inflammatory process. 
Although Figure 5 showed a time effect in the num-
bers of the monocytes as a result of the strenous exercice, 
there was no statistical difference between the two treat-
ment groups. This observation also indicates that tissue 
injury was not prevented by the TPP Protease.

As stated above, an initiation of the inflammatory pro-
cess helps the reparation process and should not be pre-
vented. It is very important to emphasize the fact that 
inflammation should take place and the role of TPP 
Protease is both to modulate that inflammation when 
it does occur as a result of any injury and to control it 
from being chronic. On a larger scale of application, this 
result serves to emphasize the benefit of TPP Protease 
in the treatment of many health challenges.

Eosinophils(K/µL) T1 T2 Post 3h Post 24h Post 48h Post

Protease 0.18 0.39 0.42 0.27 0.35 0.33

Placebo 0.17 0.16 0.14 0.08 0.16 0.18
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Figure 6: Eosinophil count as a function of treatment and 
at different times post-exercise

Another group of white blood cells involved in inflam-
mation control is the eosinophils. The data in Figure 6 
showed a time-dependent population change as a result 
of the physical exercise endured by the subjects. How-
ever, contrary to the other white blood cells discussed 
above, the eosinophils showed a treatment response in 
their numbers when comparing the protease group and 
the placebo. 

The increase of the various white blood cells, especially 
in response to the ingestion of TPP Protease without 
adverse allergic or hypersensitive effect, may be attrib-
uted to the interaction with alpha-2 macroglobulin and 
also to the tissue damage induced by the strenuous exer-
cise rather than the supplement. The placebo is made of 
a cellulose molecule, a relatively “simple molecule in its 
repeating composition” and usually not antigenic.

This time-dependent increase in the eosinophil popula-
tion in response to the exercise and to the TPP Protease 
administration is an indication of a normal functioning 
and controlled immune response as seen by the num-
bers of the eosinophils returning to normal levels.
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Basophils(K/µL) T1 T2 Post 3h Post 24h Post 48h Post

Protease 0.05 0.08 0.09 0.06 0.05 0.04

Placebo 0.05 0.04 0.07 0.04 0.06 0.04
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Figure 7: Basophil count as a function of treatment and at 
different times post-exercise

Basophils are white blood cells that respond mostly to 
agents that can trigger an allergic reaction. The numbers 
of basophils as shown in Figure 7 were time-dependent 
and a function of the exercise activity. Furthermore, their 
relative high numbers in the protease group compared 
to the placebo group may be a result of the fact that the 
supplement contains a blend of enzymes that are exog-
enous proteins to the body. Although they could trigger 
an immune reaction, the oral immune tolerance as well 
as the biochemical action of alpha-2 macroglobulin help 
prevent a negative action on the body. However, as the 
data indicated, the levels of basophils, although high in 
the early phases of supplement administration, started 
to decline post-exercise and the levels then returned to 
baseline level.

This initial high number in the basophil should not be 
of concern, but rather an indication of a responsive im-
mune function. It should also be noted that any eleva-
tion of the immune cells may be resulting from the ex-
ercise-induced micro-injuries within the muscle fibers 
and not from the supplementation. This actually seems 
to be the case as the data on the immunoglobulins (Fig-
ures 8, 9, and 10) did not show any statistical difference 
between the supplement group and the placebo group.IgG(mg/dL) T1 T2 Post 3h Post 24h Post 48h Post

Protease 1163.1 1271.3 1334.9 1335.4 1239.9 1204

Placebo 1114.6 1260.7 1314.7 1299.3 1201.9 1194.2
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Figure 8: Serum concentrations of IgG as a function of 
physical exercise and protease supplementation

IgA(mg/dL) T1 T2 Post 3h Post 24h Post 48h Post

Protease 227.3 236.6 254 244.1 234.1 242.7

Placebo 172.8 184.2 198.1 189.4 192.6 180.3
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Figure 9: Serum concentrations of IgA as a function of 
physical exercise and protease supplementation

IgM(mg/dL) T1 T2 Post 3h Post 24h Post 48h Post

Protease 107 109.7 120.1 113.4 108.5 106.4

Placebo 119.6 120.1 130.5 124.3 118.3 145.9
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Figure 10: Serum concentrations of IgM as a function of 
physical exercise and protease supplementation

The data in Figures 8, 9, and 10 represent the serum 
concentrations of IgG, IgA, and IgM—antibody classes 
secreted by B cells in response to antigens encountered 
by the body. There were no differences between the treat-
ment groups, although some time-dependent numbers 
post-exercise were different. The fact that there were no 
differences in immunoglobulins may just indicate a nor-
mal response to the oral intake of some components of 
the TPP Protease and their interactions with the gut im-
mune system. This is actually a normal response to help 
build oral tolerance. Also, the immunoglobulins were not 
specific, so it is difficult to determine the antigen(s), if 
any, that triggered the antibody increases.

Cytokines are small polypeptides with hormone-like 
function acting primarily on immune cells. They are 
tightly regulated in their synthesis, secretion outside 
of the cells, and lifespan within circulation (Arai et al., 
1990). This tight regulation is to prevent an overact-
ing of the immune system and inflammatory response. 
However, in an unhealthy system with chronic inflam-
mation, there is continuous synthesis and secretion of 
various cytokines that ultimately undermines health.
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The 3 cytokines TNF, IL1β, and IL6 together trigger 
the synthesis of acute phase proteins, including C-reac-
tive protein and alpha-2 macroglobulin. For instance, 
IL6 induces formation of fibrinogen in an attempt to 
control bleeding. In addition, the role of alpha-2 macro-
globulin is to protect against tissue injury by controlling 
the effects of endogenous proteases (see Oral Enzymes: 
Facts and Concepts by Dr. Mamadou).

TNF(pg/mL) T1 T2 Post 3h Post 24h Post 48h Post

Protease 3.29 2.39 2.98 2.32 2.03 1.64

Placebo 1.32 1.02 1.61 1.36 1.06 2.44
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Figure 11: Serum concentrations of TNFα as a function of 
physical exercise and protease supplementation

TNFα (tumor necrosis factor alpha) is another cytokine 
that plays an important role in inflammatory response. 
It actually stimulates the secretion of IL1 and IL6. The 
secretion of TNF needs to occur in any type of inflam-
mation or disease condition. However, it is its persistent 
secretion and long-term effect on the body that could 
be harmful. Therefore, a controlled synthesis and secre-
tion of TNF is beneficial.

In Figure 11 above, TNFα levels were high in the early 
phases of the study, but as a result of the intake of the 
supplement, the levels came down below baseline while 
the placebo group showed increases. This is an exem-
plary observation of what has been attributed to oral 
proteases during inflammation control: oral proteases 
induce the synthesis and secretion of TNFα, and in a 
timely manner reduce the levels of that cytokine to nor-
mal level. The data in the study confirmed that observa-
tion! However, in the placebo group, it can be noted that 
the TNF levels are increasing 24 hours post-exercise: 
that is not a desirable condition.

The contrast between the effect of the supplement and 
that of the placebo is remarkable: the protease supple-
ment controls inflammation while the placebo may 
continue the inflammatory process. As TNFα modu-
lates many other cytokines and immune cells, it can be 
seen that by modulating TNFα, TPP Protease controls 
inflammation. This particular observation is fundamen-
tal in the use of TPP Protease as an adjunct therapeutic 
agent for any health disorder.

IL1(pg/mL) T1 T2 Post 3h Post 24h Post 48h Post

Protease 0.46 0.5 0.62 0.54 0.38 0.47

Placebo 0.64 0.49 0.79 0.6 0.49 0.67
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Figure 12: Serum concentrations of IL1β as a function of 
physical exercise and protease supplementation

Interleukin 1β is a mediator of inflammatory response 
and is mostly synthesized by activated mononuclear 
phagocytes but also by epithelial cells and endothelial 
cells. In high concentrations within the blood circula-
tion, IL1β induces fever which triggers the inflamma-
tory response of the liver including a blood pro-coagu-
lation effect and also promotes catabolism. The levels 
of IL1 were relatively lower in the supplement group 
than the placebo group. This trend helps control the 
persistence of pro-inflammatory conditions in the body 
and alleviates the onset of chronic inflammation and its 
negative impact on the body.IL6(pg/mL) T1 T2 Post 3h Post 24h Post 48h Post

Protease 1.53 1.4 2.32 2.47 1.45 1.02

Placebo 1.65 1.16 3.03 3.19 2.05 2.1
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Figure 13: Serum concentrations of IL6 as a function of 
physical exercise and protease supplementation

IL6 is another cytokine involved in the inflammatory 
process and is synthesized in response to IL1β and 
TNF by immune cells. The serum concentrations of 
IL6 were not statistically different between the treat-
ment groups. However, the protease group had much 
lower serum concentrations of IL6 than the placebo 
group, indicating a good inflammation control benefit, 
as IL6 is a major pro-inflammatory cytokine promoting 
fever and high levels of acute phase liver proteins. Its 
persistence is not desired, and TPP Protease controls 
its synthesis and secretion by reducing the levels when 
needed. Further studies may need to be conducted to 
determine the mechanisms of TPP Protease’s effect as 
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well as the impact of this supplement on the various 
acute phase proteins such as C-reactive proteins and 
levels of fibrinogen, for instance.

IL8(pg/mL) T1 T2 Post 3h Post 24h Post 48h Post

Protease 2.8 3.54 3.51 5.38 2.31 1.62

Placebo 1.67 1.15 3.25 2.71 1.7 1.64
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Figure 14: Serum concentrations of IL8 as a function of 
physical exercise and protease supplementation

IL8 is a cytokine with a chemo-attractant role. Basi-
cally, it promotes the migration of various immune cells 
to the site of injury, thus playing a key role in mediating 
inflammation. The fact that there was an increase in IL8 
in the protease group may be an indication that TPP 
Protease increased the migration speed to repair any 
damage inflicted by the strenuous exercise. Thus, upon 
exposure to TPP Protease, although the protease mol-
ecules may be “carried” by alpha-2 macroglobulin, there 
may be some triggering of the macrophages releasing 
IL8 which in turn attracts the neutrophils to the in-
flammation site(s). This migration of neutrophils could 
also be induced by TNFα, or the effect may be due to 
the exercise but enhanced by the supplement.

IL10(pg/mL) T1 T2 Post 3h Post 24h Post 48h Post

Protease 2.39 1.31 1.83 2.06 0.89 0.65

Placebo 1.63 1.73 2.58 2.11 1.92 3.34
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Figure 15: Serum concentrations of IL10 as a function of 
physical exercise and protease supplementation

IL10 is an anti-inflammatory cytokine that is involved 
in controlling the synthesis/secretion of some pro-in-
flammatory cytokines such as TNFα. The study indi-
cated that there were no statistical differences between 
the treatment groups. However, there was a time-de-
pendent effect related to the physical activities of the 
subjects in the study. The exact reasons for the IL10 

pattern in this study are not known. However, it could 
be speculated that the relative lower concentrations of 
IL10 in the protease group allowed the initial increase 
of TNF in the protease group to mediate the inflamma-
tion process.

IL12(pg/mL) T1 T2 Post 3h Post 24h Post 48h Post

Protease 2.58 1.5 1.81 1.45 0.98 0.66

Placebo 1.65 1.38 1.87 1.71 1.54 2.17
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Figure 16: Serum concentrations of IL12 as a function of 
physical exercise and protease supplementation

IL12 is another cytokine that is involved in control-
ling inflammation. It is particularly known to stimulate 
natural killer cells, control angiogenesis, and stimulate 
the production of TNFα. Based on the study results, 
there were no significant differences between the two 
treatment groups. The levels of IL12 continued to drop 
post-exercise—a benefit that could be attributed to TPP 
Protease. This decrease may also be involved in reduc-
ing the levels of TNF after an initial triggering of its 
production. Studies have shown that decreased levels of 
IL12 help control some auto-immune disorders. Thus, 
based on these results, TPP Protease should be consid-
ered as a good candidate in the management of auto-
immune disorders.

COX2(ng/mL) T1 T2 Post 3h Post 24h Post 48h Post

Protease 0.69 1.01 0.94 1.49 1.13 1.15

Placebo 2.76 2.93 4.14 3.86 2.58 2.69
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Figure 17: Serum concentrations of COX2 as a function of 
physical exercise and protease supplementation

COX2 (cyclooxygenase 2) is an enzyme involved in 
pain and inflammation. Several pharmaceutical drugs 
are in use to help control its activity to alleviate pain. 
However, those drugs are not without major side effects. 
Alternative treatments are continuously being sought to 
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provide pain relief without harmful effects on the body. 
The study revealed that COX2 activity was higher in the 
placebo group compared to the protease group where 
the levels of COX2 activity were significantly lower, 
thus alleviating the pain sensation in those subjects. This 
finding may also explain the tolerance of that group in 
sustaining the load and performing better, as shown in 
Figures 1 and 2. The role of TPP Protease in alleviating 
pain has been noted by many athletes, clinicians, and 
patients. This finding by the group at Baylor lends more 
scientific basis to the clinical observation that TPP Pro-
tease is an effective pain management product.

PGE2(pg/mL) T1 T2 Post 3h Post 24h Post 48h Post

Protease 788.3 634.5 844.7 524.4 706.3 660.6

Placebo 756.5 745 757.6 776 835.8 727.4
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Figure 19: Serum concentrations of PGE2 as a function of 
physical exercise and protease supplementation

PGE2 is a prostaglandin that provides vasodilation and 
can also induce fever. In the Baylor study, it appeared 
that the levels of PGE2 in the protease group were low-
er than in the placebo control group. The data here in-
dicate that TPP Protease may help in alleviating further 
inflammatory damage to the tissues. 

8-isoprostane(pg/mL) T1 T2 Post 3h Post 24h Post 48h Post

Protease 112.6 107.3 145.3 90.3 110.5 102

Placebo 115 103.3 139.9 102.3 115.3 106.9
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Figure 18: Serum concentrations of 8-isoprostane as a function 
of physical exercise and protease supplementation

Isoprostane is a good marker of oxidative stress. As a 
result of the physical exercise and increased demand in 
oxygen supply as well as the oxidative phosphorylation 
process of the bioenergetics involved, there will be ex-
cessive formation of reactive oxygen species (ROS). 

The levels of isoprostane were increased in both groups. 
The differences between the groups were not statisti-
cally significant although there were significant differ-
ences due to times post-exercise. Although the profile 
of isoprostane variation is similar in both treatment 
groups, it may be interesting to determine how quickly 
the protease blend will help reduce those levels by man-
aging the overall oxidative stress through removal of 
oxidized proteins and improvement in blood circulation 
and inflammatory control. This aspect could be studied 
in future research.

SOD Activity(U/mL) T1 T2 Post 3h Post 24h Post 48h Post

Protease 0.124 0.114 0.118 0.102 0.118 0.129

Placebo 0.132 0.127 0.124 0.11 0.13 0.128
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Figure 20: Serum activity level of SOD as a function of 
physical exercise and protease supplementation

Another molecule with good antioxidant activity in the 
body is superoxide dismutase (SOD). Its level of activ-
ity was assayed in the Baylor study. The levels of SOD 
activity are indicative of intense free radicals in the body 
as a result of the physical activity and the generation of 
the ROS. The fact that the supplement group had a rela-
tively lower level of SOD may indicate a lesser genera-
tion of ROS or a faster reduction of the oxidized mol-
ecules, thus reducing the need for SOD. In either case, 
TPP Protease is a good supplementation in controlling 
free radical-damaged proteins.

Conclusion
Inflammation is a common denominator to any patho-
logical condition and occurs as long as the body is func-
tioning. The causative agents may be varied, but the 
body’s basic response is the same (see Dr. M’s Science 
Notes, v11 and v12: Cellular Injury).

While the Baylor study used strenuous exercise to in-
duce inflammation, the data points are characteristic of 
any pathological condition such as trauma, microbial 
infection, tumor growth, etc. Thus, the effect of TPP 
Protease on the treatment and influence on the vari-
ous data points could be extended to many other health 
challenges.
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One of the functions of orally administered proteolytic 
enzymes used as adjunct therapeutic agents is to trigger 
the inflammatory response but also control it. That func-
tion has been verified in many studies. TPP Protease as 
a unique dietary supplement has also been shown in the 
Baylor study (Buford et al., 2008) to enhance muscle 
performance but also control inflammation.

Contrary to other studies that have used animal-derived 
enzymes that require enteric coating, this study has used 
a fungal/plant enzyme blend that was shown to be gas-
tric acid-stable and functional—TPP Protease is not 
animal-derived and does not need enteric coating for 
stability and activity (Mamadou et al., 2005). As these 
enzymes maintain their structure and function in the 
gastrointestinal tract, they are also absorbed and impart 
their systemic benefits as shown in the data.

One important aspect in triggering an inflammatory re-
sponse is the synthesis and secretion of the various cyto-
kines. As stated, it is important to secrete the cytokines, 
but their persistence in the system must be avoided to 
prevent chronic inflammation of various diseases. The 
levels of the various cytokines and mediators observed 
in the study contribute in proving that TPP Protease 
does not prevent the defensive benefit of inflammation 
in mobilizing the body’s reparation process. Further-
more, TPP Protease helps control the cytokines to pre-
vent the onset of chronic inflammation and its negative 
impact on the body.

This study is the first in its scope in delineating some 
of the mechanisms by which the clinical observations 
made by healthcare professionals, athletes, and patients 
could be explained scientifically.

Transformation’s Professional Protocol (TPP) Prote-
ase is a unique proteolytic blend formulated to enhance 
blood circulation, control pain, and modulate inflam-
mation. It is a valuable dietary supplement to be used as 
an adjunct therapeutic agent to manage pain and con-
trol the debilitating effects of inflammation. Inflamma-
tion occurs as long as there is life. An objective of any 
wellness plan is to control it directly or indirectly. TPP 
Protease is a proven candidate in helping achieve that 
needed inflammation control.

For additional information, please refer to Stability and 
Activity of Supplemental Digestive Enzymes in a Simu-
lated Gastric Fluid Environment: Quantitative Evidence 
Proving the Efficacy of Supplemental Enzymes, a research 
brief by M. Mamadou, Ph.D.

Contact Transformation at 1-800-777-1474 or send 
email to moreinfo@tecenzymes.com.
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