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INTRODUCTION

ABSTRACT
Background: SM88 is a novel combination of five therapies (sirolimus,
melanin, melanotan, phenytoin, and tyrosine isomers) that when
administered together, has demonstrated anti-cancer activity with little to
no toxicity in a preliminary study of 30 patients [J Clin Oncol 31, 2013
(suppl; abstr e22095) and Hoffman et al. GynOncol, 130(1), e43].
We now report preclinical animal data related to toxicity of the proprietary
tyrosine agent and possible mechanism of action.
Material and Methods: Preclinical animal model with 7 day escalating
dose and 28 day repeat dosing toxicology studies in Sprague Dawley rats
and beagle dogs using the tyrosine agent of SM-88. Test and control/
vehicle items were administered daily or three times per week over a
4-week period at dose levels of 25, 75, 150, and 300mg/kg. Study
included mortality, clinical observations, body weights, food consumption,
electrocardiography and ophthalmology. In addition, hematology,
coagulation, clinical chemistry and urinalysis parameters were evaluated
during pretreatment as well as on Day 29 (Main and Recovery animals)
and on Day 55 (Recovery animals). Blood samples were collected on
Days 1 and 27 at 8 time points relative to treatment in order to determine
the toxicokinetic profile.
Results: All test rats regardless of sex, demonstrated consistent organ
volume decrease in the pancreas (decreased cell volume, and reduced
concentration of zymogenous vacuoles), ovaries and uterus. These
changes were completely reversible upon the discontinuation of the SM-88
agent. 28 consecutive days resulted in a reduction in mean body weight
gain in the 300 mg/kg/day males, which correlated with a decrease in food
consumption and a dose-related increase in mean body weight gain in the
females of all dose groups. Dogs had no such observations. There were
no deaths, no clinical signs, no effects on ECGs, no ocular findings, no
changes in hematology, coagulation, clinical chemistry and urinalysis
parameters, no changes in other organ weights and no macroscopic and
microscopic findings that could be attributed to the administration of the
Isomers at doses up to 300 mg/kg. Consequently the No Observed Effect
Level (NOEL) for the tyrosine agent when administered three times per
week for 4 weeks was determined to be 150 (for dog) and 300 (for rat) mg/
kg. Plasma Cmax values at 150 mg/kg (dog) obtained on Day 27 were
41.7 ug/ml and 41.36 ug/ml for males and females respectively. AUC0-Tlast
values were 717.7 (males) and 724.8 (females) hr*ug/ml. The difference
in combined isomer concentrations in plasma between Day 1 and 27,
show that the systemic exposures to the agent generally increased
dose-dependently, and in a slightly less than dose-proportional manner.
In general, the agent’s maximum concentration levels (Cmax) were reached
at 2 to 6.7 hours post-dosing. After Tmax, the agent’s plasma
concentrations declined gradually at a mean estimated T1/2 value ranging
from 7.9 to 9.3 hours on Day 1 and from 8.4 to 9.6 hours on Day 27.
There were no major or consistent sex-related differences as evidence by
the sex ratios which ranged between 0.3 and 1.8 for all measured
toxicokinetic parameters. Over the 4-week treatment period, AUC0-Tlast and
AUCINF (Cmax) accumulation ratios (Day 27/Day 1) ranged from 0.6 to 1.8
(0.8 to 1.6) in the animals treated with 25, 75 and 150 mg/kg, suggesting
that the agent does not accumulate when administered three (3) times per
week over a 27 day period at doses up to 150 mg/kg. For rats, the results
were similar and shown graphically below.
Conclusion: SM88’s proprietary tyrosine agent is non-toxic with
predictable pharmacokinetics. SM88 human clinical dosing may be
extrapolated based on these results. The initial starting dose has been
determined and is being used as part of an ongoing dose escalation
clinical trial in prostate cancer patients. Future clinical dosing will
incorporate this human PK data.

RESULTS

SM88 tyrosine isomers are a patented non-toxic anti-neoplastic, active
through many well established mechanisms described in preclinical
bench and animal models. We now present publically for the first time,
our preclinical animal toxicology data.

MATERIALS AND METHODS
Test animals received racemate of tyrosine isomers, by oral
administration. Testing was done after 4 weeks and to allow assessment
of reversibility of any changes, following a 28-day recovery period. The
test and control/vehicle items were administered (Days 1, 3, 6, 8, 10, 13,
15, 17, 20, 22, 24 and 27) by capsules, as described in the table below:
Group
Numbers

Group
Designation

Dose Level
(mg/kg/day)

Number of Main Beagle Dogs

Number of Recovery Dogs

Male

Female

Male

Female

1

Control

0

3

3

2

2

2

Low Dose

25

3

3

0

0

3

Mid Dose

75

3

3

0

0

4

High Dose

150

3

3

2

2

Sprague Dawley Rats

The study plan for this study was reviewed and assessed by the Animal Care Committee (ACC) of ITR. ACC acceptance of the study plan is maintained on file at ITR.
All animals used on this study were cared for in accordance with the principles outlined in the current "Guide to the Care and Use of Experimental Animals" as
published by the Canadian Council on Animal Care and the "Guide for the Care and Use of Laboratory Animals", an NIH publication.

Data Evaluation and Statistics
A generalized Anova/Ancova test was performed on the numerical data
obtained on the study (excluding ECG’s) as follows:
An automatic transformation was used to analyze the data for
homogeneity of variance using Levene’s test. Parametric and nonparametric trend was analyzed using the Williams and the ShirleyWilliams tests respectively. Homogeneous data were analyzed using
the Analysis of Covariance/Variance and the significance of intergroup
differences between the control and treated groups was analyzed using
Dunnett's test. Heterogeneous data were analyzed using Kruskal-Wallis
test and the significance of intergroup differences between the control
and treated groups was assessed using a nonparametric Dunnett's
test. A significance level of p<0.05, 0.01 and 0.001 was reported as
appropriate.

Rat Toxicokinetic Day 1 Results

There were no deaths, clinical signs, change in body weights and
food consumption (except as previously noted), no effects on ECGs,
ocular findings, changes in hematology, coagulation, clinical
chemistry and urinalysis parameters, changes in organ weights
(except as previously noted) and no macroscopic and microscopic
findings that could be attributed to the administration of the tyrosine
isomers at doses up to 300mg/kg/day. Consequently the No
Observed Effect Level (NOEL) for the isomers when administered
for 4 weeks was determined to be 150 (dog)/300 (rat) mg/kg/day.
Mortality - There were no unscheduled deaths in the study.
Clinical Signs - There were no clinical signs that could be
attributed to the administration of the Isomers at doses up to 150
mg/kg/day. All clinical signs were considered to be incidental or
procedure-related, as they occurred at a very low incidence and
frequency, were sporadic in nature, and/or were also observed at
the same incidence and frequency during the pre-treatment period.
Body Weights - There were no changes in body weight that could
be attributed to the administration of the Isomers of tyrosine at
doses up to 150 mg/kg/day. All changes were considered within an
acceptable range for biologic variation.
Food Consumption -There were no changes in food consumption
that could be attributed to the administration of the isomers of
tyrosine at doses up to 150 mg/kg/day. All changes were considered
within an acceptable range for biologic variation.
Other – There were no changes in hematologic, clinical chemistries,
coagulation, urine analysis or EKG.
Toxicokinetics
In general, the test item’s maximum concentration levels (Cmax)
were reached at 2 to 6.7 hours post-dosing. After Tmax, the test
item plasma concentrations declined gradually at a mean estimated
T1/2 value ranging from 7.9 to 9.3 hours on Day 1 and from 8.4 to
9.6 hours on Day 27.
There were no major or consistent sex-related differences as
evidenced by the sex ratios which ranged between 0.3 and 1.8 for
all measured toxicokinetic parameters.
Over the 4-week treatment period, AUC0-Tlast and AUCINF (Cmax)
accumulation ratios (Day 27/Day 1) ranged from 0.6 to 1.8 (0.8 to
1.6) in the animals treated with 25, 75 and 150 mg/kg/day,
suggesting that the test item does not accumulate when
administered three (3) times per week over a 27 day period at
doses up to 150 mg/kg/day.
Representative mean toxicokinetic parameters of the combined
tyrosine isomers on Day 1 and Day 27 are presented below:

Rat Toxicokinetic Day 28 Results

Combined Tyrosine Isomers Day 1 (male data shown. Female result is similar)

Combined Tyrosine Isomers Day 28 (female data shown. Male result is similar)

CONCLUSIONS
SM88 tyrosine isomers were non-toxic in this preclinical animal study. The
doses administered are consistent with other bench and preclinical animal
data from independent investigators. Human clinical experience using an
extrapolated dose consistent with this animal data is also non-toxic. Human
clinical benefit in a variety of cancers is also consistent with the data
presented here. Additional human trials can be based on this animal data
and previous human experience.

FUTURE DIRECTIONS
The non-toxic results of SM88 isomers may be due to the high selectivity of
amino acids (aa) for cancer cells based on the Warburg Effect. This
selectivity allows for relatively low doses in clinical use and has been
confirmed by others using aa based tumor imaging. Downstream
mechanism may include altered mucin production, a known effect of aa
manipulation. Combined with other highly specific components, SM88 is a
non-toxic, broadly applicable novel cancer treatment.
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