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ABSTRACT RESULTS

Table 1: Natural product composite binding affinity to melatonin receptors and potency and efficacy to inhibit breast cancer cell
proliferation

Data represent the mean == SEM of 3 independent experiments. Data were analyzed by one-way ANOVA followed by Newman-Keuls post-hoc t-test
where significance was defined as p<0.05. * denote significance vs. vehicle. N.C. = not converged
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Fig. 5. i ing natural a 24-hour cycle.
Melatonin achieves its maximum therapeutic efficacy (e.g., anti-cancer effect; bone-protective
effect) when dosed in sync with its natural endogenous rhythm to bump up the natural nocturnal
surge. Giving cinnamon closer to bedtime may enhance its anti-oxidant, detoxification and/or
Figure 2: Cell proliferation in response to melatonin or compounds 1- adrenal supportive actions.
11, MTT assays were performed on (A) MCF-7 (ER+/PR
(HER2+), (C) MDA-MB-231 (ER-/PR-/HER2-), or (D) BT-549 (ER-/PR-
JHER2-) breast cancer cells. Each point represents the mean = SEM

SUMMARY AND CONCLUSIONS

O Derivatives of cinnamon are structurally similar to coumarin and melatonin
Q Derivatives of cinnamon can bind to melatonin receptors and inhibit cancer similar to melatonin;
however, the mechanism is unclear.
, Q Cinnamon derivatives may be working through both coumarin- and melatonin-dependent
Cell Culture: Breast cancer cells, MMC (HER2+), MCF-7 (ER+/PR+), MDB-MB-231 (ER-/PR-/HER2- or triple negative) and the BT549 . N . .
(trple negative), obtained from American Type Culture Collection, were cultured in DMEM:F12 medium supplemented with 10% fetal mechanisms that include anti-oxidant pathways and melatonin receptor-dependent pathways to
bovine serum and 1% antibit and in a hul ied 37°Cincubator with 5% CO,/95% air. Uﬁ0~mnﬂ the UOQ< mmmsmﬁ disease.
Competition Binding for Melatonin Receptors: Cinnameric Derivatives, Like Melatonin, Inhibit Breast Cancer Cell Migration OAs shown in the figure above, melatonin displays a circadian rhythm coincident with the light/dark
g affinities of melatonin and the cinnameric derivatives for MT1 melatonin receptors were measured by competition binding N

SI]-iodomelatonin on whole cell lysates prepared from human MT1 CHO cells. cycle where levels peak during the hours of darkness.
+ Cell lysates were prepared by first washing cells with 5 ml of PBS, lifting them into buffer (10mM KPO,, ImM EDTA, pH 7.4), pelleted Qinsulin resistance also follows a circadian rhythm coincident with the melatonin rhythm where

by centrifugation (1500 rpm for § min) and then re-suspended in Tris-HCI buffer (50 mM, pH 7.4) to rupture the cells. . . . . . . .
2 Next, cells were added to tubes containing 100pM of 2-{12} and melatonin or ives (1pM-100uM) and insulin resistance occurs during the night when melatonin levels are highest.

incubated for 1h at room temperature and then terminated by the addition of ice-cold Tris-HCI solution (50 mM) and rapid filtration over OMelatonin achieves maximal nrm—.m_umcﬂn mm._nmn< when dosed in sync with the m:&omm:o:m
Sm_mﬂozi}ﬁr_ﬂi:—__,mmvmn:onm:nma.m:aUo:m.u_dﬂmnn_.o:.
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was washed twice with 5 ml of cold buffer. Radioactivity of 2-['%l]-iodomelatonin was measured in a gamma counter.

i igrati . Figure 3: Breast cancer cell migration in response to vehicle or 100 QCinnamon being structurally similar to melatonin may achieve greater therapeutic efficacy when
Viability and Cell Migration Analyses: S F UM 7 or 8 on (A) MCF-7 (ER+/PR+), (B) MMC (HER2+) (C) MDA-MB- ) g i . i g P Y
<were plated in a 48-well plate (for MTT assay) or a 24-well plate (for scratch assay) 24 hours prior to starting the treatments. & L 231 (ER-/PR-/HER2-), or (D) BT-549 (ER-/PR-/HER2-) breast cancer dosed according to the endogenous melatonin rhythm.
«For the MTT (proliferation) assays, each well was exposed to either vehicle (0.01% ethanol), melatonin or the cinnamon derivatives Cell. Each bar represents the mean % SEM of the border width

(1pM, 1nM, 1uM, 10uM, 100uM) for 24 hours and then assayed using absorbance spectrophotometry (@570nm). change that occurred over a 24h period normalized against baseline
+For the wound/scratch (migration) assays, a small scratch was created in each cell culture well by dragging a pipette tip across the (0h). Change in border width after 24 h exposure to compound 7: > u zmnm

bottom of the well to remove a portion of cells (see image above). The widths of these channels were measured at time Oh. Next, cells ” = MCFe3%-£3, MMC=5%£2, MDA-MB-2310-36% 14, BT-54927%£3 <

were exposed to vehicle (0.01% ethanol), 100uM melatonin or 100uM cinnameric awﬁ ative 7 (NP-7) or 8 (NP-8) for 24h after which and compound & MCF-9%£4, MMC=7% 3, MOA-MB-231- -

the border widths were remeasured. The border width at time 24h was subtracted from the border width at time Oh to calculate the 2, . i 0 . 1 .

52%%15, BT-549=23%%7. Dat: lyzed by - ANOVA
migratory propertes of the breast cancer cells in response to the various treatments. Calculation = (border i FRr e o Tollowet by Nawnan-Keuls post-hoe t-1cst where digniicance was * Based on these data, giving cinnamon closer to one’s bedtime may provide greater benefit to the
widthy, X 100). A more negative number indicates “greater invasiveness” or more cell migration while a more positive number indicates p defined as p<0.05. “a” denotes p<0.05 vs, vehicle; “b” denotes p<0.05 body to protect against cancer, diabetes and adrenal fatigue.
less invasiveness” o less cell migration. Ve Mel
«For the MTT assays, data were fit by non-linear regression analysis to calculate potency (ICs) and efficacy (maximum inhibition) Source of Support: Marie-Clement Rodier, C.S.Sp. Endowed Chair awarded to PAW-E

values using GraphPad Prism (version 6) software. For the migration assays, data were analyzed by one-way ANOVA followed by PP ’ P

zmsam?x?_muom_.zoi.aﬂs:ma%;_,8:8smma%;mn_mmnéom:ms@omn%mav:macaznse.




