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American Cancer Society

2024—First Year the US Expects More than 2M New Cases of Cancer

• This trend is largely affected by the aging and growth of the population and by a rise in 
diagnoses of 6 of the 10 most common cancers—breast, prostate, endometrial, 
pancreatic, kidney, and melanoma

• The other 4 top 10 cancers are lung, colon/rectum, bladder, and non-Hodgkin lymphoma

Cancer patients are getting younger

• Cancer risk increases with age, and people most likely to be diagnosed with cancer are 
adults aged 65 and older but this trend is beginning to change 

• Especially notable is the rise in colorectal cancer diagnoses among people younger than 
50.

• Cervical cancer is increasing in incidence in an even younger population—women ages 
30 to 44



Burden of 30 cancers among men: Global statistics in 2022 and 
projections for 2050 using population-based estimates

• Incident cancer cases are projected to reach 19 million globally by 2050, an 
84.3% increase from the 2022 estimate

• The number of cancer deaths is projected to reach 10.5 million by 2050, a 
93.2% increase from the 2022 estimate 

• Lung cancer is projected to remain the leading cancer type for both cases 
and deaths by 2050, with both cases and deaths increasing by greater than 
87% compared with the 2022 estimate



The Lancet Commission on prostate cancer: planning for the 
surge in cases; Lancet 2024; 403: 1683–722 

• We project that the number of new cases of prostate cancer annually will 
rise from 1.4 million in 2020 to 2.9 million by 2040

• The projected rise in prostate cancer cases cannot be prevented by 
lifestyle changes or public health interventions

• Correspondingly, we estimated that prostate cancer deaths will rise by 
85%, from 375,000 in 2020 to close to 700,000 by 2040



Proteolytic Enzymes 
One of Nature’s Answers to Cancer

Learning Objectives
• Review normal cell cycle

• Identify signaling factors that keep the cell cycle in check

• Briefly discuss the hallmarks of cancer

• Discuss tumor microenvironment and biomarkers that supports cancer cell 
survival

• Review proteolytic enzymes, their potential role in combating cancer, and 
their scientific basis

• Case Study









Kinases add phosphates;
Phosphatases take off 
phosphates

ERK: Extracellular signal-regulated kinase
MAPK: Mitogen-activated protein kinase
MEK: Ras/Raf/MAPK





Cell Cycle Checkpoints and Signaling Factors
• P53-  p53 has been shown to play a role of cell cycle arrest, senescence, DNA repair, and 

apoptosis
• pRb- Rb protein (pRb) is a master regulator of biological pathways influencing virtually every 

aspect of intrinsic cell fate including cell growth, cell-cycle checkpoints, differentiation, 
senescence, self-renewal, replication, genomic stability and apoptosis

• P21- Cyclin-dependent kinase (CDK) inhibitor p21 (also known as p21(WAF1/Cip1)) is one of these 
factors that promote cell cycle arrest in response to a variety of stimuli. P21 can be induced by 
both p53-dependent and p53-independent mechanisms. Some other important functions 
attributed to p21 include transcriptional regulation, modulation or inhibition of apoptosis. In 
addition, p21 can play a role in DNA repair by interacting with proliferating cell nuclear antigen 

• BAX- When Bax protein is activated, its function is to bind and induce Mitochondrial Outer 
Membrane  permeabilization. Such permeabilization results in mitochondrial swelling and 
rupture with subsequent leakage of intermembrane space proteins, specifically Cytochrome c 
and endonuclease G

• Bcl-2 - anti-apoptotic member that inhibits the activation and activities of Bax (pro-apoptotic)
• Caspases- Cytochrome c binds and activates cytosolic caspases, which are known to be the 

effector proteases of cell death



Tumor Suppressors







Example of potential p53 inhibitors 

• SARS-CoV-2 spike S2 subunit inhibits p53 activation of p21(WAF1), TRAIL Death 
Receptor DR5 and MDM2 proteins in cancer cells

“In summary, we identified the SARS-CoV-2 spike S2 subunit as a factor that interrupts 
p53 binding to MDM2 in cancer cells and demonstrated the suppressive effect of SARS-
CoV-2 spike S2 on p53 signaling in cancer cells. As loss of p53 function is a known driver 
of cancer development and confers chemo-resistance, our study provides insight into 
cellular mechanisms by which SARS-CoV-2 spike S2 may be involved in reducing barriers 
to tumorigenesis”

• S2 subunit of SARS-nCoV-2 interacts with tumor suppressor protein p53 and BRCA: an 
in-silico study

An in-silico modeling study that concluded the S2 segment of the SARS-CoV-2 Spike 
protein could be anticipated to inhibit the p53 and BRCA1/2 tumor surveillance systems. 
In-silico is a computer simulation to study biological events and data









Ras-Raf-Mek-Erk 
signaling pathway
• Unlimited cell proliferation, dedifferentiation and a lack 

of apoptosis are important biological characteristics of 
tumors

• The activation of the ERK/MAPK signaling pathway 
promotes proliferation and has an anti-apoptotic effect

• Hypoxia-induced VEGF can inhibit the apoptosis of 
serum-starved cells by activating the ERK/MAPK 
signaling pathway

• Inhibiting the expression of this pathway can inhibit the 
proliferation of and lack of apoptosis in tumor cells and 
promote their differentiation.

• ERK1/2 signaling pathway is involved in cell survival 
following intestinal injury, and inhibition of this 
pathway can promote the apoptosis of intestinal injury 
cells

• Blocking the ERK/MAPK signaling pathway inhibited the 
proliferation of a diffuse large B cell lymphoma cell line 
and promoted cell apoptosis

• Inhibiting the expression of the ERK/MAPK signaling 
pathway to inhibit tumor cell proliferation may involve 
inhibition of the cell cycle



Ras-Raf-Mek-Erk 
signaling pathway
• The use of MEK1/2 inhibitors to inhibit ERK1/2 activity 

in colon cancer cells could prevent the cells from 
entering the S phase from the G1 phase and inhibit the 
growth of adherent cells

• Inhibition of the ERK/MAPK signaling pathway can 
reduce cell dedifferentiation and the anti-apoptosis 
effect

• ERK/MAPK signaling pathway promotes proliferation 
and inhibits apoptosis by influencing the activity of 
downstream cell cycle regulatory proteins, apoptosis-
related proteins and other effector molecules, such as 
G1/S specific cyclin D1

• Gonadotropin-releasing hormone induces activation of 
the MAPK signaling pathway in normal and carcinoma 
cells of the human ovary and placenta

• SPACRC-like protein 1 (SPARCL1) is overexpressed in 
ovarian cancer; by inhibiting activation of the MEK/ERK 
signaling pathway, SPARCL1 is downregulated through 
the MEK/ERK pathway and inhibits the proliferation 
and migration of ovarian cancer cells 



Raf-Mek-Erk signaling pathway
• Activation of ERK/MAPK signaling pathways activates other 

extracellular signaling pathways. Extracellular signals such as 
vascular endothelial growth factor (VEGF), platelet-derived 
growth factor and EGF can be activated by receptor tyrosine 
kinase autologous phosphorylation of the ERK/MAPK signaling 
pathway. Activated ERK may enter the nucleus and bind to 
transcription factors that induce gene expression in response to 
extracellular stimuli, and regulate cell proliferation, 
differentiation, apoptosis and transcription 

• The ERK/MAPK signaling pathway is not only involved in 
regulating cellular biological functions, such as cell 
proliferation, cell differentiation, cell cycle regulation, cell 
apoptosis and tissue formation, but is also related to tumor 
formation. Elevated ERK expression has been detected in 
various human tumors, such as ovarian, colon, breast and lung 
cancer. 

• The expression of MAPK phosphatase-1 (MKP-1) in normal 
ovarian surface epithelium and benign cystadenomas is 
increased compared to invasive carcinomas and low 
malignancy potential tumors and borderline tumors. Abnormal 
expression of MKP-1 and ERKs may play a role in the 
development of ovarian cancer. 

• Continuous activation of the ERK/MAPK signaling pathway can 
promote the transformation of normal cells into tumor cells, 
while inhibition of the ERK/MAPK signaling pathway can restore 
tumor cells to a non-transformed state in vitro and can inhibit 
tumor growth in vivo 

• Therefore, increased activation of the ERK/MAPK signaling 
pathway may be closely related to the occurrence and 
development of tumors



Extracellular Matrix

• Fibroblasts are regulated by many 
signals, including cytokines, chemicals, 
and environmental signals.  TNF-α and 
interleukin (IL)-1 can induce the 
production of MMP-1, -3, and -9 by 
fibroblasts, leading to the degradation 
of collagen in the ECM

• Furthermore, ECM degradation 
contributes to the release of growth 
factors and cytokines. During 
tumorigenesis, MMP-2 and MMP-9 are 
upregulated in human colorectal 
cancer, and growth factors released 
from ECM cleaved by MMPs would 
promote tumor progression. For 
example, the VEGF is released when 
heparan sulfate is degraded, and such 
process promotes angiogenesis in 
colorectal carcinoma



Overexpressed molecules in the tumor 
microenvironment (ECM)
• MMPs: can release cytokines and fibroblast growth factors and vascular 

endothelial growth factors as well as degrade the ECM
• Transforming Growth Factor beta
• Cancer Associated Fibroblast (CAF)
• COX2 enzyme upregulation
• Interleukin 1beta upregulation
• Interleukin 6 upregulation 
• CD44 adhesion molecule overexpression involved in metastasis
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Potential to impact:

• Cell cycle checkpoints

• Inhibit phosphorylation in cellular pathways that lead to proliferation

• Inhibit phosphorylation of Nf Kappa beta blocking COX2 stimulation

• Increase apoptotic signals

• Decrease anti-apoptotic signals

• Decrease proinflammatory cytokines

• Inhibit cell adhesion molecules that helps tumor metastasis

• Increase autophagy







Bromelain
• An enzyme from pineapple

• A mixture of different thiol endopeptidases and other components 
like phosphatase, glucosidase, peroxidase, cellulase, escharase, and 
several protease inhibitors

• In vitro and in vivo studies demonstrate that bromelain exhibits 
various fibrinolytic, antiedematous, antithrombotic, and anti-
inflammatory activities

• Considerably absorbable in the body without losing its proteolytic 
activity and without producing any major side effects



Antitumor activity of Bromelain in the literature

• Bromelain inhibits COX-2 expression by blocking the activation of MAPK 
regulated Nfkappa beta against skin tumor initiation triggering 
mitochondrial death pathway

• Bromelain, from Pineapple Stems, Proteolytically Blocks Activation of 
Extracellular Regulated Kinase-2 in T Cells

• Pineapple Bromelain induces Autophagy, facilitating apoptotic response in 
mammary carcinoma cells

• Regulation of p53, nuclear factor κB and cyclooxygenase-2 expression by 
bromelain through targeting mitogen-activated protein kinase pathway in 
mouse skin



Antitumor activity of Bromelain in the literature

• Bromelain treatment resulted in upregulation of p53 and Bax and 
subsequent activation of caspase 3 and caspase 9 with concomitant 
decrease in antiapoptotic protein Bcl-2 in mouse skin. 

• Since persistent induction of cyclooxygenase-2 (Cox-2) is frequently 
implicated in tumorigenesis and is regulated by nuclear factor-kappa B 
(NF-κB), we also investigated the effect of bromelain on Cox-2 and NF-κB 
expression

• Results showed that bromelain application significantly inhibited Cox-2 and 
inactivated NF-κB by blocking phosphorylation and subsequent 
degradation of IκBα





Proteolytic Enzyme | Health Benefits
• Systemic enzyme therapy has been shown to overcome the “cytokine storm” or 

“immunosuppression” seen in infections and cancer to salvage the host’s 
immune system

• Enzymes aid in destruction of cancer cells by activating death signals
• Enzymes activate alpha-2 macroglobulin, the “cytokine catcher” which usually 

exists in blood in an inactive form. Upon activation, this macroglobulin has high 
affinity for the TGF beta cytokine present in high levels in cancer 

• Enzymes selectively reduce expression of CD44 adhesion molecules which 
encodes for metastasis

• Reduces proinflammatory cytokines such as IL6, IL1 beta, IL12, TNF alpha, NF 
kappa beta, and the COX2 enzyme upregulated in the tumor microenvironment 
 



CASE STUDY
• We have a 71yr. old male with a diagnosis of Prostate Adenocarcinoma 

confirmed by biopsy, MRI, Lymphadenopathy, and elevated PSA

• Pt’s. family history includes Prostate cancer for his father and brother.  Dad died 
of a heart weakened by radiation received for prostate cancer in the early 90’s

• Pt. denies any allergies to drugs, foods, or environmental triggers and has 
unremarkable past medical history.  Pt. states he feels well and has no 
symptoms.  He is willing to make lifestyle changes and comply with our 
recommended protocol for his condition identified as a tumor

• His immediate concerns are the tumor on his prostate and elevated PSA

• The goal of our protocol is to reduce the prostate tumor significantly, bring PSA 
levels to normal <4ng/mL, eliminate the large pelvic lymph nodes, and reduce 
the Detrusor muscle hypertrophy observed in the bladder upon MRI.



CASE STUDY
BIOPSY REPORT 12/14/22:  
• Site A: No. of cores:1; Dimensions: 13 mm (left lateral base)
• Diagnosis Summary: PROSTATIC ADENOCARCINOMA; Gleason Score 7(4+3); 1 of 1 core involved; Tumor 

measures 7 mm in length; Microscopic Description: 90% of Gleason pattern 4.
• Site B: No. of cores: 3; Dimensions: 10,6,4 mm (left lateral mid)
• Diagnosis Summary: PROSTATIC ADENOCARCINOMA; Gleason Score 8(4+4); 3 of 3 cores involved; 

Tumor measures 13 mm in length; Microscopic Description: 100% of Gleason pattern 4.
• Site C: No. of cores: 2; Dimensions: 20,11mm (left lateral apex)
• Diagnosis Summary: Benign soft tissue. No prostatic glands present.
• Site D: No. of cores: 1; Dimensions: 14 mm (right lateral base)
• Diagnosis Summary: PROSTATIC ADENOCARCINOMA; Gleason Score 8(4+4); 1 of 1 core involved; Tumor 

measures 13 mm in length; Microscopic Description: 100% of Gleason pattern 4. 
• Site E: No. of cores: 1; Dimensions: 13 mm (right lateral mid)
• Diagnosis Summary: PROSTATIC ADENOCARCINOMA; Gleason Score 8(4+4);1 of 1 core involved; Tumor 

measures 13 mm in length; Microscopic Description: 100% of Gleason pattern 4.
• Site F: No. of cores: 2; Dimensions: 10,8 mm (right lateral apex)
• Diagnosis Summary: PROSTATIC ADENOCARCINOMA; Gleason Score 8(4+4); 2 of 2 cores involved; 

Tumor measures 12 mm in length; Microscopic Description: 100% of Gleason pattern 4.
• Case Comments: Large cribriform glands present. This case has been reviewed in an Intradepartmental 

conference and all participating pathologists agree with the above diagnoses.



CASE STUDY
PSA and HS CRP 10/07/22:
• PSA: 336 ng/mL
• Hs CRP: >10mg/L
• MRI REPORT 11/08/22:  MRI Prostate with and without contrast on high field 3.0 Tesla showed:
• Prostate volume: 51 .69 cc
• Prostate dimensions: 5.2 x 5.2 x 3.9 cm
• Transition Zone: Central gland hypertrophy and large tumor measuring 15x29x30mm (APxMLxCC) at the 

posterior apex and mid prostate gland.  The lesion extends posteriorly and inferiorly from the prostate 
capsule and is in close proximity to the anterior low rectum.

• Peripheral Zone: In the right mid posterior peripheral zone there is a markedly hypointense ADC signal 
measuring 14x8x12mm and increase permeability.

• Seminal Vesicles: the seminal vesicles are normal and symmetrical bilaterally.
• Extracapsular extension: the bilateral neurovascular bundles are not well defined and underlying 

invasion is within the differential.
• Bladder: there is detrusor muscle hypertrophy.
• Lymph Nodes: Mildly enlarged oval-shaped lymph node in the right pelvic sidewall measuring 9x7mm 

with a few other smaller lymph nodes also identified at this location.
• Other: heterogenous hypointense lesion measuring 11x10mm at the right pubic symphysis.



CASE STUDY
• 12/7/22: Initial consultation, the patient had already been diagnosed by his 

Oncologist and provided lab testing and biopsy as shown above. The patient 
had begun taking a set of supplements when he learned of his diagnosis to 
start fighting his war against cancer. He was allowed to stay on several of 
them as I didn’t see any contraindications with my protocol, and I didn’t want 
to affect his belief in what he had started. After consent and consultation, the 
patient was recommended a treatment protocol of Protease IFC 2 caps 
between meals 3 times a day, Protease powder 1 teaspoon between meals 3 
times a day (15 grams), L-Drain 1 dropper full in 8oz glass 3 times a day, 
Probiotic 42.5 1 cap in the morning and 1 cap at night along with a diet which 
excluded GMO’s, gluten, dairy, and any artificial processing. Pt. initially had no 
adverse effects or discomfort in taking 15 grams of Protease Powder.

• 1/4/23:  I recommended continuing the rest of the supplements at the same 
dose and only increasing the dose of the Protease Powder to 10 grams 3 times 
a day (30 grams) on an empty stomach until the end of the study on May 
17th, 2023, which ran for a total of 23 weeks. 



CASE STUDY
• 2/3/23:  by the direction of his Oncologist the patient began Testosterone 

blockers with one shot of Lupron depot

• 2/16/23: started Zytiga with Prednisone

• 3/3/23: he began Orgivyx for blocking Testosterone plus Prednisone plus 
Zytiga and was told that with these blockers he should see PSA go down 
within 4 to 6 months (July to September)

• 5/15/23: PSA was already 0.6 ng/mL (2 to 4 months earlier than expected 
by Oncologist) which could be due to the mega dose of proteolytic 
enzymes the patient had been taking since December.



CASE STUDY
Follow up MRI and blood tests are as follows:
• MRI FINDINGS 5/15/23:Prostate volume: 15.54 cc down from 51.69 cc on previous MRI.
• Prostate dimensions: 3.4 x 3.0 x 3.0 cm down from 5.2 x 5.2 x 3.9 cm on previous MRI.
• PSA: 0.6 ng/ml. previously 336 on the 11 /8/2022 examination.
• Transition Zone: The transitional zone is low in T2 signal intensity. The central zone demonstrates low ADC signal symmetrically. If 

additional biopsy is indicated, the right central zone demonstrates focal moderate hypointense ADC and mild hyperintensity DWI, without 
increased permeability and measures greater than 1.5 cm in size (PI-RADS 3). This demonstrates no increased permeability.

• Peripheral Zone: Since the prior exam, the prostate is smaller in appearance with more diffuse decreased T2 signal, most consistent with 
posttreatment change. There is persistent low signal in the posterior apex on T2-weighted imaging, without associated low ADC. By strict 
scoring, this likely represents a PI-RAD 2 lesion, but is at the known site of prior PI-RADS 5 lesions, consistent with posttreatment response. 

• Seminal vesicles: The seminal vesicles are normal and symmetrical bilaterally.
• Extracapsular extension: The prostatic capsule is preserved. The neurovascular bundles are intact. There is no evidence of tumor in the 

rectal prostatic angles.
• Bladder: Normal.
• Lymph nodes: The previously visualized areas of right pelvic sidewall adenopathy have resolved. No abnormally enlarged pelvic lymph 

nodes.
• IMPRESSION:
• PI-RADS: Category: post treatment change with visible reduction in size and restricted diffusion in the posterior apical known prostate 

cancer. The overall prostate size is reduced in the signal intensity is decreased nearly diffusely on T2-weighted imaging. The pelvic 
lymphadenopathy has also resolved. There is no focal area in the peripheral zone meeting current PIRADS 4 or 5 rating. The inferior right 
pubic ramus lesion appears unchanged. The central zone demonstrates restricted diffusion but appears symmetric and is indeterminant (PI-
RADS 3).








