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Hormesis refers to a process in which exposure to a low dose of a chemical agent 
or environmental factor that is damaging at higher doses induces a beneficial 
effect on the cell or organism In biomedical sciences the terms “pre conditioning”
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effect on the cell or organism. In biomedical sciences the terms pre-conditioning  
or “adaptive stress response” are often used instead of hormesis. 

The term hormesis has been widely used in the toxicology field where it is definedThe term hormesis has been widely used in the toxicology field where it is defined 
as an adaptive response characterized by biphasic dose responses of generally 
similar quantitative features with respect to amplitude and range of the stimulatory 
response that are either directly induced or the result of compensatory biological p y p y g
processes following an initial disruption in homeostasis.  

At the cellular and molecular levels hormesis involves activation of adaptive 
stress response pathways that result in increased expression of cytoprotective 
proteins (e.g., heat-shock proteins, antioxidant enzymes and anti-apoptotic 
proteins.
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Proliferation and survival of BrdU-labeled cells in the dentate gyrus of mice fed AL in 
i  ith i  i t i d  DRcomparison with mice maintained on DR.

_________________________________________________________________________________________________
Wild-Type Mice BDNF+/- Mice
AL DR AL DR

Proliferation, 1 day 3533 ± 177.6      3226 ± 105.8 2789 ± 189.2a 3146 ± 264.6
Survival  4 wks 967 ± 84 7       1496 ± 80 9d 626 ± 48 0a,b 1028 ± 88 8cSurvival, 4 wks 967 ± 84.7       1496 ± 80.9 626 ± 48.0 1028 ± 88.8

Survival (%), 4 wks 27 ± 2.4            46 ± 2.5d 22 ± 1.7b 33 ± 2.8c

Regional Volume*, 1 day 0.174 ± 0.013     0.175 ± 0.010 0.148 ± 0.005        0.162 ± 0.010
Regional Volume*, 4 wks 0.201 ± 0.011     0.190 ± 0.011 0.147 ± 0.008a,b 0.175 ± 0.016 
_______________________________________________________________________________________________
*mm3mm
All mice received BrdU (100 mg per kg; 5 injections during a 2 day time period). Cell proliferation was 
assessed on 1 day after last injection. Survival of BrdU-labeled cells in the dentate gyrus were determined
4 weeks after last injection (n = 4 to 7 per group). All data are presented as means ± standard error.  

aP<0.02 compared to the wild-type AL value,  bP<0.02 compared to the wild-type DR value,  cP<0.02 
compared to the BDNF +/- AL value,  dP<0.01 compared to each of the other values.   
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Resveratrol Sulforaphane Curcumin
Figure 2
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Endogenous Ligands and Phytochemicals



Wild-type flies

Sir-2 mutant flies



Curcumin induces expression of HO-1 in astrocytes and neurons with a bi-phasic dose-response



Veh  Cur





Subtoxic doses of THC protect neurons against excitotoxic death

THC



Sulforaphane is neuroprotective in an experimental model of Parkinson’s disease
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Phytochemical Biopesticide Hormesis Project



Rotenone

Rotenone, a mitochondrial electron transport inhibitor, 
ameliorates ischemia reperfusion induced intestinal mucosalameliorates ischemia-reperfusion-induced intestinal mucosal 
damage in rats. Ichikawa et al. (2004) Redox Rep.  9:313-316.   

Rotenone at a dose of 100 mg/kg was given to rats orally 2 h before 
the ischemia. Intraluminal hemoglobin and protein levels, the 
mucosal content of thiobarbituric acid-reactive substances 
(TBARS), the mucosal myeloperoxidase activity, and the content of 
inflammatory cytokines (CINC-1, TNF-alpha) were all significantly 
increased from mean basal levels after 60 min of reperfusion. These 
increases after I/R were inhibited by treatment with rotenone at aincreases after I/R were inhibited by treatment with rotenone at a 
dose of 100 mg/kg. This investigation suggests that rotenone has 
potential as a new therapeutic agent for reperfusion injury.



Endogenous Ligands and Phytochemicals


