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Introduction
Dairy cows in Israel present physiological defects such as impaired reproduction 
and induced morbidity after exposure to environmental heat stress.1

Mesenchymal stem cells (MSCs) are multipotent progenitor cells that can be 
found in most bodily tissues, are known for their Immunoregulatory
characteristics, and play an important role in physiological homeostasis. 

Heat shock (heat stress) damages MSCs capacity to proliferate, differentiate and 
immunomodulate neighboring cells, due to mitochondrial dysfunction and 
elevated oxidative stress.2 therefore, heat shocked MSC enter into a state of 
premature senescence following heat stress2,3.

In this study we asked if treating MSC with anti-oxidative substances-
Melatonin, Resveratrol and Curcumin- which are natural components that pose 
many pharmacological abilities, will rescue the cells from the heat shock induced 
damage. To this end, antioxidants were added to the MSC culture before 
exposure to heat shock, and the effect on proliferation, mitochondrial function, 
ROS levels and senescence was examined.  

2.Melatonin improves MSCs mitochondrial status and prevents premature senescence

Figure  2: (A) ROS accumulation decrease after 24H with 100uM Melatonin (B) A significant decrease  in SA-β-gal intensity fold change (HS/Ctrl) after Melatonin 
treatment (C) Melatonin reduce dysfunctional mitochondria ratio after HS

3.Curcumin prevents oxidative stress in MSC after heat shock

Figure 3: (A) ROS accumulation decrease after 72H with 20uM Curcumin together with HS (B) A significant decrease in SA-β-gal intensity fold change(HS/Ctrl) after 
Exposer to Curcumin (C) Curcumin effect on mitochondrial dysfunction ratio.

1.Resveratrol rescue MSC from premature senescence

Figure 1: (A) ROS accumulation decrease after 
24H with 20uM Resveratrol (B) A significant 
decrease in SA-β-gal intensity fold change(HS/Ctrl) 
After exposer to Resveratrol (C) Resveratrol didn't 
affect mitochondrial dysfunction.

Conclusions
1. All anti-oxidants induced a decrease in ROS levels.

2. All anti-oxidative treatments prevent premature senescence in MSCs after heat 
shock.

3. Anti-oxidants effect on mitochondrial damage was indecisive. Mitochondrial 
damage is probably a direct result of the heat shock.

These data and experimental approach may be useful for substance screening 
studies that will further lead to a future treatment for physiological problems 
caused by environmental stress in dairy cows.

Methodology

MSC are plated, 24h later are treated with Anti-oxidants: 
24h with 100uM Melatonin/20uM Resveratrol or 72h with 20uM Curcumin.

On day 0 MSC are moved for HS treatments: 

Constant HS: MSC grow at a warm temperature of 40.5oC for 72h.

Pulse HS: MSC are placed in warm temperature of 42oC for 1h, and then allowed to recover at 37oC 
for 72h.

Ctrl cells grow at 37oC for 72h.

On day 3 MSC are stained with different protocols and cells florescence is measured by flow 
cytometry.
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