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BOX 1
CASE REPORT 1. L INTRODUCTION
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The patient, now 39 years old, had been diagnosed HIV-positive in 1993, and full-blown 2 : : - P . . :
AIDS in 2002. She was on HAART since 2002, experiencing common side effects such Human breast cancer cell (MCF-7) proliferation was significantly inhibited by 72 h incubation with

as, diarrhoea, bone pain, signs of hepatotoxicity and depression. Determined VDR GeMAF in a dose-dependent manner. Fig. 1, shows that GeMAF (Column 2, 0.4 ng/ml. Column 4, 40
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GeMAF, although she had previously discontinued HAART, the patient reported flushes 1uM), a known inhibitor of MCF-7 cell proliferation (BMC Genomics. 2009 Oct 28;10:499). Vitamin D
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courtesy of Dr. Santos-Koenig, Vienna, Austria). These side effects, although unwelco- Gregory et al. in LnCaP prostate cancer cells (PLoS One. 2010 Oct 18;5(10):e13428). This difference
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REVERSAL OF HUMAN BREAST CANCER CELL MALIGNANT PHENOTYPE LT

Fig. 2, shows Papanicolaou staining of MCF-7 cells 300

(magnification X 40) before (A), and after (B) 72 h exposure .

to GeMAF. In panel A, large nuclei and several mitoses are 250 | : .

clearly visible. Untreated MCF-7 cells appeared 2

inhomogeneous in morphology and size with polymorphic E 20

large and small cells represented. Cells grew one on top of the E -

other forming typical tumour clusters and the large empty g 120

spaces between clusters indicate poor adherence to the well £ 00

surface. In panel B (MCF-7 cells treated with 40 ng/ml § .

GeMAF), cells grew in monolayer and no clusters could be 50

observed. Cells were much smaller, regularly polygonal and 2

uniform in morphology and size. Cells appeared well adherent o L [l

to each other and to the well surface. This phenomenon can be 1 2 3 4 5 6

interpreted as if GeMAF induced reversal of cancer cell

malignant phenotype, a phenomenon confirmed by the study of vimentin expression. Immunohistochemical analysis

demonstrated that 72 h exposure to GeMAF significantly decreases vimentin expression in MCE-7 cells (panel D) as

compared to control (panel C). These data, confirmed by western blot analysis, are consistent with GeMAF-induced

reversal of epithelial-mesenchymal transition, a hallmark of breast cancer malignant progression.

FIG.2
ErrecTs OF GCMATF ON NORMAL BREAST CELLS AND MONOCYTES/MACROPHAGES

FIG.3

GeMAF did not modify normal human breast cell (MCF-10) proliferation whereas it inhibited proliferation of the human 900

monocytes/macrophages cell line Mono Mac 6 (MM6). Inhibition of MM6 cell proliferation is consistent with the known effects
of GeMAF on macrophage activation. In fact, it was demonstrated that monocytes/macrophages activated by GeMAF immedia-
tely blocked DNA synthesis and rapidly differentiated (J Med Virol 2009; 81:16-26). Fig. 3, shows dose-dependent inhibition of
MMG6 proliferation (Columns 2 - 4, GeMAF 0.4, 4, 40 ng/ml. *indicates p < 0.05 vs control, i.e. column 1; * *indicates p < 0.01 vs
control, i.e. column 1). The effects of GeMAF on MMG6 cells were less pronounced than those observed in MCF-7 cells as if diffe-
rent cells lines showed different sensitivities to GeMAF. It is worth nothing that MM6 VDR haplotype is Bb/FF (see BOX 1).
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Mono MAc 6 CELLS AS A TOOL TO TEST GCMAF-LIKE ACTIVITY

We recently proposed chick embryo chorionallantoic membrane (CAM) assay as a simple method to determine the relative
potencies of different GEMAF preparations and their stability (Cancer Immunol Immunother 2010 doi 10.1007/500262-010-0953-7). 506 m
Here we demonstrate that also the MMG6 cell line is an excellent system to test GeMAF activity in vitro. Thus, we tested a raw 1 2 3 4 5 5 7
preparation obtained in our laboratory, putatively containing GeMAF, on MMG cell proliferation. This preparation was obtained
treating colostrum with kefir grains. It is known that kefir modulates the immune response in mice, increasing the phagocytic activity (i.e. activating) of peritoneal and pulmonary macrophages
(Immunobiology 2006; 211:149-56). It is conceivable that microorganisms of kefir grains could convert milk Ge protein into active GeMAF due to their enzymatic activities. We used colostrum
instead of milk because colostrum is richer in Ge protein (J Nutr Biochem 1992; 3:498-502). Freshly collected colostrum was incubated for 24 h with kefir grains. The liquid supernatant was col-
lected, filtered and incubated with MM cells for 72 h as in the experiments reported in Figs 1 and 2. Increasing concentration of kefir supernatant (expressed as total protein content, i.e. 4.8 — 480
pg/ml. Fig, 3, columns 5 - 7) significantly inhibited MM6 proliferation in a manner similar to that observed with GeMAF.

GCMAF Anp capmiom IN MCF-7-INDUCED ANGIOGENESTS

‘We had previously demonstrated that exposure of MCF-7 cells to subtoxic levels of Cd inhibited their angiogenic potential, suggesting the possibility that Cd might exert a paradoxical effect in breast cancer: on the
one hand, it could promote carcinogenesis, and, on the other hand, it could delay the onset of tumours by inhibiting breast cancer cell-induced angiogenesis (J Environ Pathol Toxicol Oncol 2009; 28:85-8). Since
Cd and GeMAF exerted similar effects on MCF-7 and on MCF-7-induced angiogenesis, we hypothesize that hsp90 and PARP are involved also in the GeMATF signalling pathway.

CONCLUSIONS

Our data demonstrate that GeMAF exerts multiple effects on normal and transformed cells; these effects are consistent with, and could be responsible for, its well docu-
mented anti-cancer effects. Our observations (BOX 1) also suggests that GeMAF might prove useful in AIDS patients. In addition, the data presented in J Med Virol
(2009; 81:16-26) and in BOX 1, provide experimental evidence for the words “Our immune system will get rid of the virus within a few weeks, if you have a good
immune system”, thus reversing the long-assumed cause-effect relationship between HIV and AIDS.
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