
Cinnamaldehyde Can Reduce Inflammation 
Dr. Louis N. Gotthelf 

Assistant Professor of Veterinary Medicine 
Veterinary Teaching Hospital 

Tuskegee University College of Veterinary Medicine 
 

At low concentrations, there is evidence that cinnamaldehyde possesses anti-inflammatory 
properties, especially in Gram negative bacterial infections, in addition to its anti-microbial 
properties. How does this work? 

 

Toll-like receptors (TLRs) play a critical role in induction of innate immune and inflammatory 
responses by recognizing specific molecules on the surface of invading pathogens or non-
microbial endogenous molecules. 

 

Lipopolysaccharide, LPS, the primary constituent of the outer membrane of Gram-negative 
bacteria, is recognized by TLR4. Lipopolysaccharides (LPS) are very potent stimulators of the 
immune system. Binding of TLR4 to LPS triggers various cell signaling pathways including NF-
κB activation and reactive oxygen species (ROS) production. 

 



TLR4 (Toll-like receptor 4) mainly detects LPS. TLR4 acts as a key pathogen recognition 
receptor. It is primarily found on the plasma membrane of innate immune cells, particularly 
myeloid cells such as monocytes, macrophages, and dendritic cells.  It is also expressed at lower 
levels on non-immune cells, including epithelial cells that drive conditions like dermatitis. 

 

TLRs have two major downstream signaling pathways, MyD88- and TRIF-dependent pathways 
leading to the activation of NFkappaB and IRF3 and the expression of very potent inflammatory 
mediators like Interleukin 1beta.  

 

 

 Cinnamaldehyde, the compound that gives cinnamon its distinct aroma, acts as a potent anti-
inflammatory agent in skin treatment by directly downregulating Toll-like receptor 4 (TLR4) 
signaling and by suppressing the TLR4 activation pathway, preventing the downstream 
production of pro-inflammatory cytokines (such as IL-1, IL-6, and TNF-alpha). 

 

It has also been reported that Cinnamaldehyde indirectly inhibits the NFkappaB inflammatory 
pathway by modulating oxidative stress of cells.  Cinnamaldehyde can reduce intracellular 
levels of reactive oxygen species (ROS) by disrupting mitochondrial function, resulting in less 
production of NF kappa B and reduced inflammation. 

 

In Canine otitis with gram negative bacteria many chemically different lipopolysaccharides 
(endotoxins) are shed from live bacteria and they are released from the bacteria when they die.  



The release of endotoxins occurs either naturally from phagocytosis of the bacteria or from 
bacterial cell death resulting from antibiotics.  The presence of LPS stimulates severe 
inflammation in the ear canal by activating TLR4. Corticosteroids in topical ear products help to 
quell the inflammation.  Cinnamaldehyde in CinnaZoo Otic can also help reduce the otic 
inflammation. 

 


