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ABSTRACT

Background: In the evolving role of biomarkers, proteinomic signatures related to up-regulation of polyamine synthesis including spermine/spermidine acetyltransferase-1 (SSAT-1) appear to be promising markers of malignancy. Acetylamantadine (AA) excretion, a measure of SSAT-1 up-regulation, has
been shown to be a marker for malignant proliferation. In preliminary analyses of ostensibly normal individuals from Canada (Winnipeg) and Bangladesh (Dhaka), a proportion were identified to have evidence of SSAT-1 up-regulation above the expected non-malignant range (outliers). These outliers were
assessed and followed for development of identifiable medical conditions. Methods: SSAT-1 up regulation was assessed in 60 ostensibly normal individuals by analysis of urinary excretion of AA after ingestion of amantadine 200 mg x 1 dose. AA was assayed using HPLC-mass spec techniques as
previously described. Outliers who consented were followed-up by clinical examinations, routine biochemical and hematological tests and radiographs, where indicated. Results: Total AA average (median) excretion at 6 hrs in the Winnipeg cohort was 579+/-252 vs 1699+/-633 ng Iin the Dhaka cohort.
Average urinary concentration at 6 hrs was 3.75+/-0.75 vs 21+/-20 ng/ml. In outliers consenting to follow-up, 1 case of invasive malignancy was identified, 6 cases of pre-malignant neoplastic change, chronic liver disease in 7 cases and chronic inflammation in 2 cases. In others, no malignant or
Inflammatory conditions have yet been identified. The range of SSAT-1 activity in individuals living in Bangladesh was significantly higher than in the Canadian cohort. Bangladesh volunteers live in an area of known to have high natural contamination with arsenic, a recognized carcinogen and they are
exposed to high levels of air pollution. Conclusions: By this assay, high SSAT-1 activity has been confirmed in patients harboring malignancy; however, pre-malignant and inflammatory conditions may result in a positive test. Follow-up of individuals with elevated SSAT-1 activity may reveal unrecognized
malignancies, pre-malignant neoplasms, liver disease, inflammatory conditions and possibly false-positivity in individuals exposed to carcinogens such as arsenic.

METHODS RESULTS

In some of the cases, higher than expected urinary AA concentration was linked to increased serum carcinoembryonic antigen. Clinical and radiographic assessments revealed underlying abnormalities in
some cases that could represent pre-malignant conditions. Hematology tests revealed elevations in white blood cells and platelets which are markers of inflammation.

Experimental subjects

Healthy controls (n=40) were recruited by the National Institute of Cancer
Research & Hospital, Department of Medical Oncology, Mohakhali, Dhaka,
Bangladesh within the local area. Twenty healthy adult controls were also recruited
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Canada. All participants provided a signed informed consent for participation.
Volunteers aged between 18 and 80 years were included in the study. Exclusion
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Bangladesh (Bangladesh outlier cohort). A guestionnaire and review of electronic

medical records was conducted for the outliers in the Winnipeg cohort. The urine
levels of AA were measured by LC/MS/MS (Biopharmaceutical Research Inc
(Vancouver, BC, Canada).

Table 1. Urinary AA concentration in healthy adult volunteers recruited in Winnipeg Table 2. Urinary AA concentration in healthy adult volunteers recruited in Bangladesh

Subject I.D. Sex (M/F) Age (Yrs) Follow up questionnaire/EMR Subject Sex Age Mammogram/Ultrasound Hematology
CO N C L U SI o N 1.D. (M/F) (Yrs) (cells/pL)
_ HO3 F 44 Enlarged axillary LN, mild fibrotic Normal
BM0021 M 50 NO health ISSuUe Change in both bljeasts; mild
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conditions and possibly false-positivity in individuals exposed to carcinogens such BMO0003 F 57 Thyroid nodules (2013) Ity chang | Ptomegzly wit (450,000)
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AC KN ow L E DG E M E N TS H17 F 38 Mild fibrotic ¢ hange in both High platelets
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available e .
H18 F 52 Mild fibrotic change in both Normal
_ breasts; mild fatty change in liver
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Table 4. Clinical features of the healthy adult volunteers recruited in Bangladesh


http://www.cancercare.mb.ca/home/

