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By using very advanced methods of X-ray crystallography, 

a Chinese-American team has shown that the active 

ingredient in curcuma, curcumin, specifically blocks the 

activity of an enzyme which is necessary for tumor growth. 

AN ANTICANCER SPICE 

 

Curcuma has been used for millennia by the inhabitants of India, as 

was shown by the discovery of traces of this spice on the surface of 

cooking pottery used about 4500 years ago by the Harappan 

civilization in the northwest of the country1. Even today, curcuma 

remains the soul of the region’s cuisine, with Indians themselves 

consuming 80% of the world’s production of this spice, resulting in 

a dietary intake delivering ~2 g of curcuma per person each day. 

Aside from its culinary qualities, considerable research performed 

over the past few years (over 11,500 scientific publications) 

indicates that curcuma can also have several positive effects on 

health. This is most notably the case in terms of cancer prevention: 

the principal constituent of this spice, curcumin, is a molecule 

capable of blocking several processes essential for the growth of 

tumors and it has been proposed that this property could be one of 

the factors contributing to the vast differences existing between the 

rates of certain cancers in India vs rates in western countries. 

 

SPECIFIC INHIBITION 

 

The preclinical studies performed to date indicate that the 

anticancer actions of curcumin are due to its ability to inhibit 

several key enzymes involved in tumor progression, both diverse 

tyrosine kinases as well as certain oncogenes, such as Her2, all 

already being major targets of chemotherapy medications. 

To clarify the mechanism of action of curcumin, Chinese and 

American scientists have systematically studied its inhibitory effect 

on a very wide range of kinases, a family of enzymes which bind 

ATP and which are known to play crucial roles in tumor growth2. 

They observed that very weak concentrations of curcumin 

(picomoles per millilitre) led to the specific inhibition of an 

enzyme called dual-specificity tyrosine regulated kinase 2 

(DYRK2), whereas the 140 other kinases tested in the study were 

not affected. This specific inhibition was confirmed by X-ray 

crystallography, a very sophisticated technique which permits the 

visualization of proteins at the atomic level and thereby allows 

analysis of their movements or interactions with a partner. By 

crystallizing DYRK2 in the presence of curcumin, the researchers 

were able to observe that curcumin specifically interacted with the 

binding site for ATP, thus blocking the activity of the kinase. 

 

BLOCKING THE DEGRADATION OF PROTEINS 

 
 

This inhibitory effect is very interesting because DYRK2 is an 

activator of proteasome 26S, a new target in chemotherapy. The 

proteasome is an assemblage of enzymes which is responsible for the 

normal elimination of non-functioning proteins in the cell. By 

blocking the activity of DYRK2, curcumin thus provokes an 

accumulation of abnormal proteins which culminates in provoking the 

death of the cancer cell like a poison. This is particularly true for 

certain types of cancers which strongly depend on a functional 

proteasome, such as triple negative breast cancer and multiple 

myeloma. In the latter case, it is interesting to note that an inhibitor of 

the proteasome (bortezomib) is already approved for the treatment of 

early stage relapses of multiple myelomas. 

 

This action of curcumin could also explain some impressive results 

obtained in clinical studies. For example, in one study performed at 

the prestigious MD Anderson Cancer Center (Houston, TX) on twenty 

five patients with terminal stage pancreatic cancer, the administration 

of curcumin led to a spectacular reduction (73%) in the tumor volume 

in one patient and stabilized the disease in four others. One of these 

patients even survived for two and half years with the disease, which 

was quite remarkable given the extreme nature of his condition at the 

start of treatment3. These positive results have been observed in 

several other types of cancers, with a significant decrease in several 

inflammatory or tumor markers and with an improved state of general 

health in the patients4.  

 

With regard to preventing cancer, the positive effects of curcumin 

against very advanced cancers, which often no longer respond to 

chemotherapy, strongly suggests that this action will be even more 

effective against tumors in their early stages when they are far more 

sensitive to the presence of anticancer agents. It is for this reason that 

the regular consumption of curcuma can prevent cancer: thanks to its 

anti-inflammatory action and its multiple anticancer properties, 

curcumin creates an inhospitable environment for the microtumors 

which spontaneously develop over the course of our lives, depriving 

them of resources necessary for their progression into mature cancers. 
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