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ABSTRACT
We employed Glyco-polypeptides in human subjects to induce leucocyte immune production which including interleukins and Tumor Necrotizing Factors
(TNF) result in necrosis, fibrinolysis, anti-metastatic effects in late-stage carcinoma of lung, prostate, and bladder, and achieved excellent anti-tumor effects.

Then investigation were carried out in animal. The cancer cells cultures were performed in our laboratory. By injection of cancer cell fluid into peritoneal
cavity of animal in 6 groups (white rabbits). Tumor growth in animals were obtained in 3 months, then polypeptides were injected into peritoneal cavity
every 2 weeks at a dose of 15mg for 6 months, then animals were sacrificed and examined shown no tumor growth in the peritoneum. We applied FDA
phase 2 clinical trials with IND 116911. Tests were carried out in 2 groups, the low dose group on 10 mg/kg/day, and high dose group on 50 mg/kg/day
for a period of more than 6-8 months. A total number of 35 patients with 3rd and 4th stage of refractory solid tumors of lung, prostate, and bladder were
enrolled from referring center, 24 patients were not eligible and excluded, whom at least previously failed on two regimens of chemotherapy and /or failed
on radiation therapy, the rates of complete response and partial responses in high dose cohort were astonishing with rate of 74 % and 20 % respectively.
Stable diseases and Progressive diseases in high dose cohort were astonishing with rate of 0% and 5.7%. The implications and results of the findings are

discussed. P value <0.05.
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Purpose

Administered of oral Glyco-polypeptides (Comosain) in cancer
treatment in nonclinical trials has been reported as early in 1968
by Wolf M, & Ransberger k [1]. In vitro and animal studies
have suggested of anti-metastatic effect for Glyco-polypeptides
(Comosain). Batkin & Taussig in 1988 reported that orally
administered Glyco-polypeptides (Comosain) reduced the
incidence of pulmonary metastasis in Lewis lung cancer cells
in mice. In recent years, 1988 Batkin & Taussig suggested the
antitumor mechanisms are due to fibrinolytic effect in Glyco-
polypeptides (Comosain) [2-4]. Taussig & Batkin in 1988
discovered that Glyco-polypeptides (Comosain) has anti-Platelet
aggregation effects [5]. Taussig and Batkin in 1985 also discovered
Inhibition the growth of tumor cells such as Lewis lung carcinoma,

V-8 lymphoma, MC1-1 acites, KATO-gastric carcinoma cells.
Maurer & Hozumi, in 1994 Discovered Glyco- polypeptides
(Comosain) Induced Differentiation in leukemic cells. Hale, &
Haynes in 1992 and Cantrell et. in 1996 had suggested that due
to Major Histocompatibility Protein Kinases, such as MMAPK
(Major Mitogen Activating Protein Kinase) and TPK (Tyrosine
Phosphorylation Kinase) inhibitors were activated by Glyco-
polypeptides (Comosain) [6,7]. T-cell activation and cascade
production of Interleukin 2, 6, 8, and TNF-a (Tumor Necrotizing
Factors) via CD-2, CD-3 surface antigen of WBC.

Garbin, Harrach, Eckert, & Maurer in 1994 and Hale, & Haynes
in1992(7) also suggested that Glyco-polypeptides (Comosain)
will reduce surface antigens of CD-44, CD-44v, CD-44s, CDA45,
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& CD 47 in tumor cells of breast carcinoma [8].

From the experimental studies above, we conclude that activation
of Glyco-polypeptides (Comosain) in lymphocytes and T-cells
have anti-metastatic effects both in vitro and in vivo.

In the present study, we compared the modulation of low dose
cohort and high dose cohort of Comosain administration to
the patients with stage 3, and stage 4, refractory solid tumors,
which including various types of carcinoma of lung, prostate and
bladder. All patients failed previously on at least two regimens of
chemotherapy and /or failed on radiation therapy, The treatment
were carried out for at least 24 to 28 weeks, the complete blood
count, liver, renal function, hematopoietic elements, tumor
markers were evaluated at an interval of every 2 to 4 weeks, the
computerized tomography scan were performed at an interval of
every 3 to 4 months. The size of tumors were measured, the tumor
markers were recorded for the evaluation of complete response
(CR), partial response, (PR), stable disease (SD), and progressive
disease (PD) according to the Standard Response Criteria of
National Cancer Institute (NCI). The Common toxicity were
recorded by using NCI'’s Standard Toxicity Criteria. The results
of CR and PR were promising and astonishing when Comosain
were administered in patients of high dose group.

Materials and Methods

Glyco-polypeptides (Comosain) were purchased from Natural
Organics Laboratories, Amityville, N.Y., Capsules to contain
Glyco-polypeptides (Comosain) were purchased from Capusugel
Co. Greenwood, North Carolina. Comosain were analysed by
using SDS-Polyacryl- Amide Gel Electrophoresis (SDS-PAGE),
Cation Exchange Chromatography (CEC), Florescence High
Performance Liquid Chromatography (FPLC) to determinate the
purity and separation of Glyco-polypeptides (Comosain) fraction
of F1, F2, F3, F4, F5, F6, F9 in stem.

Glyco-polypeptides (Comosain) were detected by Amperometric
detection. Monosaccharides fraction are L-fructose,
D-galactosamine, D-glucosamine, D-xylose, D-mannose,
D-glucose, D-galactose, D-fructose, and Deoxyribose [9].
Clinical Application and Study protocol;

1. Patients Eligibility and Selection (Total number of patients:
35)

(I) Patients with stage III and IV solid cancer of lung, prostate and
bladder with tissue proof of well-documented malignancies,
whether by tissue biopsies and have not been helped by
conventional radiation therapy and/or chemotherapies for at
least two separated regimens are eligible for this study.

(II) Or patients must have no available therapy known to provide
clinical benefit. For example, the lung, prostate and bladder
cancer patients must have failed at least 2 chemotherapy
regiments in the metastatic setting.

(IIT) Additionally

Patient’s age is between 18 and 95+ years, not taking anticoagulants,
have no history of abdominal fistula, gastro-enteral perforation,
peptic ulcer diseases, or intra-abdominal abscess within 4 months
prior to study enrollment, and patient has not had major surgery
within 4 weeks prior to study enrollment, and other requirements
are same as NCI’s criteria. Also, Patient does not have uncontrolled
hypertension, diabetes, or cardiac arrhythmia, and not allergic to
Glyco-polypeptides (Comosain) -containing products, not pregnant
or breastfeeding. Patient’s WBC count <3K/uL, hemoglobin <9.0
g/dL, platelet counts must be <100,000/uL, and INR < 1.5 have

no significant abnormal hepatic and/or renal function.

Patient’s tumors are measurable between 0.2 — 10+ cm in size
and number between

1-15+. All measurable tumors that have spread to the bones, liver,
lung, kidney, and abdomen will be included in the data analysis.

Patients who are eligible for this study will be randomly assigned
to either the low dose cohort or the high dose cohort by a coin
toss. Each study subject will be assigned a patient number for the
purpose of this study.

Methods of Study

The Dose of Comosain at 50 mg /kg/day is extrapolated from in
vivo animal studies and determined to be safe by a Safety study
on healthy human subjects.

The High Dose cohort will be given Comosain at 50 mg /kg/day
(at a body weight of 50- 60 kg) to a maximum of 2400 mg /day
and divided into 2 doses/day of 1200 mg/dose, and taken with
meals. Low dose Cohort patients will be given Comosain at 10mg/
kg/day, that is 500 mg /day, divided into two doses of 250 mg /
dose and taken with meals. High Dose Cohort — The number of
patients will be at least 21. Low dose Cohort--The number of
patients will be at least 14.

(A) Blood/laboratory tests will be scheduling every 2-4 weeks,
which include CBC, Chemistry- 7, Chemistry-24, liver and
renal function, CEA, CA125, CA153, CA199, PSA, TSH,
alfa-Feto- Protein and other tumor markers.

(B) Radiological tests will be assessed every 3-4 months.

Each patient will be also assessed every 4 weeks for any side
effects that they may have experienced.

(C) Using NCI standard toxicity criteria for hematology, renal,
and hepatic system evaluation.

(D) Adverse events, serious adverse events reporting information
also using NCI criteria

Duration and Route of Administration

The patients will be evaluated by blood tests and/or CT scans
at the end of each 6 weeks cycle and at six months for signs of
disease progression. If the disease did not progress, then treatment
will continue, and the patient will be evaluated every six months
thereafter until the investigator determines otherwise. If the disease
did progress, then the patient will be taken off the study. On the
Humanitarian base, the low dose group patients will be transferred
to the high dose group due to lack of efficacy in the treatment.

Results 1

At the end of six months, each patient will be determined whether

or not to continue with this therapy and assess the efficacy of the

therapy by using NCI Standard response Criteria:

I). Evaluation of Target Lesions

A. Complete Response (C R): Disappearance of all Target
lesions, and lymph nodes must be reduced < 10mm.

B. Partial Response (P R): At least a 30 % decrease in the sum
of the diameters of target lesions compared with the baseline
sum diameters.

C. Progressive Disease (P D): At least a 20% increase in the
sum of the diameters of target lesions compared with the
smallest sum on study. In addition, the sum must demonstrate
an absolute increase of at least 5 mm. The appearance of new
lesions is also considered progressions.

D. Stable Disease (S D): Neither sufficient shrinkage to qualify
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for PR nor sufficient increase to qualify for PD, taking as

reference to the smallest sum diameters while on study. Lung Cancer 4™ Stage-3.5 Months Treatment
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IT). Evaluation of Non-Target Lesions ﬁ!
A. Complete Response (CR): Disappearance of all non-target a
lesions and normalization of tumor marker level. All lymph s .
nodes must be < 10mm short axis. &
B. Non-CR/ Non-PD: Persistence of one or more non-target . JEEEEN

lesion(s) and /or maintenance of tumor marker level above
the normal limits.

C. Progressive Disease (PD): Appearance of one or more new s '33( o -
lesions and/ or unequivocal progression of existing non-target
lesions. Unequivocal progression should not normally trump
target lesion status.
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Lung CA with massive whole body metastases
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Case-2: Lung cancer pre and post treatments:

Lung Cancer 4" Stage Metastasis to Brain, bone, and liver-

Results 2 4.5 Months Treatment

Age distribution, all the patients are mainly in their 6 decade and
above. The disease classification and distribution are as following:
lung carcinoma account for 45.7% (16/35), in prostate carcinoma
the incidence is 42.8% (15/35), in bladder carcinoma the incidence
are 11.4% (4/35).

The overall clinical response rate in high dose group patient:

CR PR SD PD
Lung CA 75% 25% 0% 0% Massive lung CA resolved after treatment
(12/16) @16) (0/32) (0732) Case-3: Lung cancer pre and post treatments:
Prostate 80% 13.3% 0% 6.7%
CA 12/15 2/15 0/15 1/15 : :
( ) (@15) (0713) (15) Lung Cancer 4% Stage Mets to Brain, bone, and liver-
Bladder CA 50% 25% 0% 25% 4.5 Mot P
(2/4) (1/4) (0/4) (1/4) D Months lreatment

The tumor markers such as CEA,CA-125, CA-199, PSA, and alpha-
feto-protein are been monitored, their values are corresponding
to the tumor masses, they return to normal value when tumor
have CR, and when the tumor progress the tumor marker value
are elevated.

The serious adverse effect in toxicity in both groups are not
observed, there were no serious hematopoietic or hepato-renal
toxicity, no anaphylactic reaction or life threaten events. There
were rarely minor side effects such as nausea, vomiting, diarrhea,
palpitation, headache, insomnia, pruritus, urticaria, and skin rash.
We conclude that Glyco-polypeptides (Comosain, Ananases)
administered in an amount of 2500 to 3000 mg/day to the patients
with average body weight are effective and non-toxic.

Lung Cancer 4 Stage - 3 Months Treatment

Case-1: Lung cancer pre and post treatments:

5300018 et Pt
e .

chatiem
Lung CA with extensive liver mets, 4.5 months treatment, all mets resolved

Lung Cancer 4" Stage Mets to Brain, bone, and liver-
4.5 Months Treatment

}

Lung CA with extensive mets to biver, bone spines, and bram, all resolved after 8 months treatment

Prostate Cancer 4t Stage Mets - 4 Months Treatment

4 months after treatment, no cancer
AEFRTAR, HAR

Original tumor about 7-8 cm
e

92 years old male, prostatic CA with liver and abd mets with 7-8 months tecatment, paticnt lived on 3 morc years
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Breast Cancer Before and After-7 Months Treatment

Kidney tumor shrank

Kidney mets and destruction

Case 1: Breast cancer pre and post treatment (Kidney mets)

Breast Cancer Before and After-7 Months Treatment

08-23-2013
10:41 AM

it l 05046 5 46 5cm

Humerus head mets and destruction

Case 3: Breast cancer pre and post treatment (Liver Mets, 9.2cm
shrinkage to 2.6cm)

Ovarian Cancer 4th

proy 527 cni

. g"'wr
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Stage 4, ovarian CA with massive intra abdomen mtraabdominal

spread, with 3.5 months treatment, the CA-125 down to normal 14
TU. Patient still alive after 10 years. Now she is 92 years old alive
and well.

Case 4: Ovarian cancer pre and post treatment

Conclusion

In summary, Glyco-polypeptides (Comosain) administration in
double-blind study showed effectiveness only in patients with
high dose cohort of 50 mg/kg/day regimen. The low dose cohort
showed no efficacy at all. Both groups did not show serious

adverse effects such as leukopenia, anemia, hepato-renal toxicity,
anaphylactic reaction, and life-threaten events. Minor adverse
effects such as nausea, vomiting, diarrhea, urticaria, insomnia,
palpitation, pruritus, and headache occurred rarely.

The remarkable cancercidal effects probably due to massive
production of Interleukin-II, VI, VIII, and tumor necrotizing
factors from CD-2, CD-3 in monocytes and lymphocytes. The
fibrinolytic effects on tumor surface antigens of CD-44, CD-
44V, CD-44S, CD-45, and CD-47 which induce dehydration,
necrosis, and possible calcification in the tumor cells. This action
mechanism of Glyco-polypeptides (Comosain) is mainly attributed
to inhibition of 2 kinases: Major Mitogen Activating Protein
Kinases and Tyrosine Phosphorylation Kinases. In the WBC
culture test with concentration of Glyco-polypeptides (Comosain)
in an amount of 1 mg/ml will increase the production of Interleukin
II by 400 times/10° WBC, Interleukin-6 by 650 time/10° WBC,
and the TNF by 42 times/10° WBC.

The results in the high dose group patients showed remarkable CR
rates of 74%, PR rate of 20%, SD rate of 0%, PD rate of 5.7%.
Dr. HR Maurer in his complimentary tumor therapy also showed
Glyco-polypeptides (Comosain) in an amount of 1000-to-3000
mg/day for the period of 1 to 3 years has no severe side effects
nor any life threaten events. (Bromalain in der komplementaren
Tumortherapie, Cancer Journal 31: pp.66-73, 1999) [10-14].

Question: What are the most effective treatments in late stage of
gynecological cancers?

Finding: Since our patients have failed chemotherapy and
radiation therapy, we are looking for new method to treat those
clinical situations. We used Comosain in cancer treatment through
our experience and literature evidence, which showed Comosain
with remarkable effectiveness against most tumors.

Meaning: In our clinical trial, we entered 14 patients into low
dose cohort and 21 patients into high dose group. We transferred
low dose group into high dose cohort due to ineffectiveness after 6
weeks. Total number of 35 high dose group patients were discussed
and analyzed.

Our findings in this study were correspondence with Dr. Maurer,
Dr. Eckert, Dr. Harrach (5, 9,11,12, 21, 31, 41) and many other
authors. Glyco-polypeptides in treating various type of cancers
only high dose are effective. There were no hematological, hepato-
renal toxicities.

Acknowledgement

The authors sincerely thank Dr. Harvowitz at Cal. Tech Institute
for her expertise assistance in molecular protein sequence analysis
and assay in SDS-PAGE mass spectroscopy. Dr. M. Fishbein of
Department of Pathology at UCLA for his expertise assistance
in Pathology. Editorial assistance of Miss Beth Shirokawa, Miss
Janet Shih and Miss Qiting Ma are gratefully acknowledged.

References

1. T Harrach, K Eckert, H R Maurer, I Machleidt, W Machleidt
(1998) Isolation and characterization of two forms of an acidic
bromelain stem proteinase an acidic Bromelain Proteinase.
Journal of Protein Chemistry 17: 351-361.

2. Barnes, S (1195) Effect of genistein on in vitro and in vivo
models of cancer: Journal of Nutrition 125: 77S-783S.

3. Batkin, S, TaussigSJ, Szekerezes J (1988) Antimetastatic
effect of bromelain with or without its proteolytic and
anticoagulant activity, Journal Cancer Res. Clinical Oncology

J Clin Stud Rev Rep, 2021

Volume 3(5): 4-5



Citation: Benedict S. Liao, Elizabeth Harvowitz, Austin Liao, Alex Liao, Burton Liao, et al (2021) Glyco-Polypeptides (Comosain) and Chimeric White Blood Cell
Therapy in Late-Stage Refractory Solid Carcinoma of Lung, Prostatic and Bladder Cancers Review of 35 Cases. Journal of Clinical Case Studies Reviews & Reports.
SRC/JCCSR-134. DOI: doi.org/10.47363/JCCSR/2021(3)185

114: 507-508.
Birch M, Miychell S, Hart IR (1991) Isolation and

human peripheral blood mononuclear cells in vitro, Cancer
Biotherapy 9: 253-263.

characterization of human melanoma cell variants expressing  10. Eckert K, Grunberg E, Garbin F, Maurer HR (1997) Preclinical
high and low levels of CD 44. Cancer Research 51: 6660- studies with prothymosin a-1 on mononuclear cells from
6667. tumor patients, International Journal Immuno pharmacology
Cantrell (1996) Micosomal study of Bromelain and its 19: 493-500.

intracellular signal transduction namely, T-cell receptor ( 11. Eckert Klaus, Grabowska Edyta, Strange Rainer, Schneider
TCR ) /CD3 signaling and Interleukin II ( IL-2 ) production, Ulrike, Maurer H.Raine, et al. (1999) Effects of oral
which are activated by Major Histocompatibility Complex ( bromelain administration on the impaired immunocytoxicity
MHC ) expressed on antigen presenting cells (APC ).; Ann. of mononuclear cells from mammary tumor patients,
Review Immunology 14: 259-274. Oncology Report 6: 1191-1199.

Castillo, MH, Perkins E (1989) The effect of Bio-flavonoid-  12. Harrach T, Gebauer F, Eckert K, Kunze R, Maurer H R (1994)
Quercetin on squamous cell carcinoma of head and neck Bromelain proteinases modulate the CD44 expression on
origin, American Journal of Surgery 158: 351-355. human Molt 4/8 leukemia and SK-Mel28 melanoma cells in
Cooreman W (1978) Bromelain Pharmacological Enzymes- vitro. International Journal of Oncology 5: 485-488.
Propoerties and assay method, (pp 07- 12; Ruyssen R. and  13. Kandaswami C, Perkins E (1991) Anti-proliferative effects
Lauwers A. Story-Scientia Scientific Publishing Co. of citrus flavonoids on human squamous cell carcinoma in
Gallatin, W M, E.A. Wayner, P A Hoffman (1989) Structure vitro: Cancer Lett 56: 147-152.

homology between lymphocyte receptor for high endothelium  14. Matsumoto G, Nghiem MP, Nozaki N, Schmits R, Penninger

and class III extracellular matrix. Proc. National Acad. Sct.
USAS6, 4654, 1989.

Desser, L, Rehberger A, Paukovits, W (1993) Proteolytic
enzymes and amylase inducecytokine production in

IJM (1998) Cooperation between CD44 and LFA-1/CDl11a
adhesion receptors in lymphokine-Activated killer cell
cytotoxicity, Journal of Immunology 160: 5781-589.

Copyright: ©2021 Benedict S. Liao, et al. This is an open-access article
distributed under the terms of the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium,
provided the original author and source are credited.

J Clin Stud Rev Rep, 2021

Volume 3(5): 5-5



