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Kurkum or Curcumin (diferuloylmethane), the biologically active 
component of Turmeric is a pleiotropic anti-cancer, anti-inflammatory 

and anti-oxidant phytochemical agent.
Abstract 
The concept that cancer, chronic inflammation and degenerative diseases of the central nervous system and 
other vital organs can be postponed or even prevented by certain food-derived substances is currently eliciting 
considerable interest.  Finding pharmacologically safe food-derived agents which are able to interfere with 
tumour development, inflammation and neurodegeneration is the holy grail of medicine and is therefore of 
considerable clinical value.  Kurkum or Curcumin (diferuloylmethane) is the biologically active component of 
the naturally occurring yellow pigment in Turmeric which is isolated from the rhizomes of the plant Curcuma 
longa.  Turmeric is widely used in curries in East Indian and Middle Eastern cuisine.  Curcumin has received 
a great deal of attention by numerous biomedical research teams since the 1980’s due to its potent anti-cancer, 
antimetastatic and anti-inflammatory properties.  There is also evidence that Curcumin may reverse 
neurodegeneration in Alzheimer’s disease by breaking up amyloid plaques in the brains of Alzheimer’s 
patients.  More recent and highly controversial studies suggest that Curcumin may also correct the cystic 
fibrosis defect in mice.  A better understanding of the biological function of Curcumin and structurally related 
compounds in each of these diseases will help development of clinically safe chemopreventive agents 
designed for the treatment of many clinical conditions including cancer, chronic inflammatory disease and 
neurodegeneration.  In this review, the properties of Turmeric and its key ingredient Curcumin are discussed 
in the context of favourable actions against carcinogenesis and inflammation in an effort to highlight their 
nutritional benefits to Muslim readers of the journal. 
Keywords: Turmeric, Curcumin, Cancer, Inflammation, Arthritis, Neurodegeneration. 
 
Introduction 

Humans are resigned to living in a rapidly 
changing and commercialized world where they 
are required to eat food that is mass produced and 
processed by multi-national food companies.  Our 
food is exposed to toxins, pesticides and 
carcinogens in the environment.  Pollutants and 
processed foods rich in fat and sodium combine 
with the stresses of modern life and present our 
homeostatic, gastrointestinal and immune systems 
with a real challenge.  It is often said  that “we are 
what we eat” and it is generally accepted that the 
excessively high fat and processed carbohydrate 
intake of North American and Western European 
citizens has resulted in the current obesity 
epidemic.  A few largely preventable risk factors 
account for most of the world's disease burden. 
Chronic diseases - including cardiovascular 
conditions, diabetes, stroke, cancers and 

respiratory diseases - account for 59% of the 57 
million deaths annually, and 46% of the global 
disease burden.  This reflects a significant change 
in diet habits and physical activity levels 
worldwide as a result of  industrialization,  
urbanization,  economic  development and 
increasing food market globalization.  The impact 
of the obesity epidemic is so serious that The 
World Health Organization has made diet and 
physical activity a public health priority by 
formulating a Global Strategy on Diet, Physical 
Activity and Health (see: 
http://www.who.int/dietphysicalactivity/en/). 
 
The majority of well educated well informed and 
health conscious individuals go to significant 
lengths to improve their diet by cutting out 
saturated fats, excess salt and processed foods.  
However, if we are continuously exposed to 
environmental pollutants, food additives, artificial 
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colours, pesticides, and carcinogens in food simply 
maintaining a balanced diet will not protect us 
from the harmful effects of these substances.  
What is required for optimal health is a well 
balanced diet, moderate exercise and, wherever 
necessary, food supplements containing vitamins, 
minerals, essential oils and anti-oxidants.  The 
advent of food-derived Nutraceutical compounds 
has revolutionized our concept of “self-prescribed 
medicines”.  For example many people with 
arthritis consume Nutraceuticals including 
glucosamine sulphate, chondroitin sulphate, 
vitamin C and essential oils in addition to 
medically prescribed non-steroidal anti-
inflammatory drugs.  The use of plant extracts to 
alleviate disease is centuries old and continues to 
this very day (Bremner and Heinrich 2002).  Plant-
derived agents, such as kahweol and cafesteol 
present in coffee beans have been shown to 
possess strong chemopreventive properties and 
protect against mutagenesis and carcinogenesis. 
In this review the nutritional benefits of the 
phytochemical Curcumin (diferuloylmethane) are 
described.  Curcumin is one of the best 
characterized chemopreventive agents extracted 
from the root of Curcuma longa (Turmeric) or 
Kurkum which is the old Arabic name for one of 
the most widely used spices in Indian medicine 
and in Indian, Chinese and Middle-Eastern cuisine.  
Curcumin which has been described as a non-
steroidal anti-inflammatory agent (Srimal and 
Dhawan 1973) possesses potent anti-oxidative, 
anti-inflammatory, anti-septic and anti-cancer 
properties and recent data provides additional 
evidence that Curcumin could serve in cancer 
therapy as a drug or as an adjuvant to traditional 
chemotherapy. 
 
What is Turmeric? 
Turmeric is an ancient spice and a traditional 
remedy that has been widely used as a medicine, 
condiment and flavouring (Figure 1).  Marco Polo 
described Turmeric in the 13th century when 
writing of his travels in China: “There is also a 
vegetable which has all the properties of the true 
saffron, as well as the colour, and yet it is not 
really saffron. (Turmeric) is held in great 
estimation, and being an ingredient in all their 
dishes, it bears, on that account, a high price.”  The 
high degree of reverence for Turmeric is 
established by the fact that it is used in a multitude 

of cultures, each having its own name for the 
spice.  The Arabic name for Turmeric is Kurkum 
or Uqdah safra. Turmeric is a member of the 
Curcuma botanical group, which is part of the 
ginger family of herbs, the Zingiberaceae.  The 
roots and rhizomes (underground stem) of the 
Curcuma longa L. plant are crushed and powdered 
into ground Turmeric.  Ground Turmeric is used 
worldwide as a seasoning, the main ingredient in 
curry. 
 
Kurkum or Curcumin: A Major Component of 
Indian, Chinese and Middle Eastern Cuisine 
and Herbal Medicine 
In India (and to some extent in China), Turmeric 
has been used for centuries to treat indigestion and 
a host of other ailments.  Turmeric usage in the 
Indian subcontinent dates back nearly 4000 years, 
to the Vedic culture in India, when Turmeric was 
the principal spice and also of religious 
significance.  In today's India, Turmeric is still 
added to nearly every dish, be it a meat dish or a 
vegetarian speciality.  Turmeric is also featured in 
Arabic, Turkish and Persian culinary traditions. 
Turmeric was considered only as culinary spice in 
many other parts of the world until the early 1970s 
and mid 1980’s, when laboratory researchers 
discovered notable inflammation-fighting 
compounds called Curcuminoids in the herb.  The 
most important of these--and the most intensively 
studied by far--is Curcumin.  Turmeric contains 
approximately 5% Curcumin which is the main 
biologically active phytochemical compound of 
Turmeric (Figure 2).  It is extracted and researched 
for its renowned range of health-related and 
disease-preventing medicinal properties.  Among 
other findings, researchers have discovered that 
Curcumin is a potent antioxidant.  In the body 
these important disease-fighting substances 
neutralise unstable oxygen molecules called “free 
radicals” that can otherwise damage cells and 
cause inflammation and other diseases such as 
cancer. 
 
Anecdotal Evidence for Disease Preventing 
Properties of Curcumin 
In India, rates for oral and oesophageal cancers are 
some of the highest in the world.  In contrast, the 
rates for colorectal, prostate, and lung cancers are 
lower than Western European and North American 
countries.  Studies of Indian immigrants in 
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Western societies indicate that rates of cancer and 
other chronic diseases, such as coronary heart 
disease and diabetes, increase dramatically after a 
generation in the adopted country.  A change in 
diet is among the key factors that may be 
responsible for the changing disease rates.  Diet in 
India is rich in vegetables, spices, and naturally 
derived food additives.  Of particular interest is the 
role of Curcumin for cancer treatment and 
prevention (Lambert et al. 2005; Manson et al. 
2005; Ray 2005) and for reducing the symptoms of 
inflammation.  In addition, nutritional modulation 
of the inflammatory cascade (i.e. eicosanoids, 
cyclooxygenases, and lipoxygenases) has been 
proposed as an adjunct in cancer therapy (Wallace 
2002). 
 
Curcumin as a Anti-Cancer Agent 
Studies carried out in the mid 1980’s provided the 
first in vitro and in vivo evidence to support 
anticancer activity of the rhizomes of Turmeric.  
Turmeric extract inhibited Chinese Hamster Ovary 
(CHO) cell growth at a concentration of 0.4 mg/ml 
and was cytotoxic to lymphocytes and Dalton's 
lymphoma cells at the same concentration (Kuttan 
et al. 1985). Cytotoxic effects on cancer cells were 
noted as early as 30 min after treatment at room 
temperature (Kuttan et al. 1985).  The active 
constituent of Turmeric extract was found to be 
'Curcumin' which showed cytotoxicity to 
lymphocytes and Dalton's lymphoma cells at a 
significantly lower concentration of 4 
micrograms/ml.  Subsequent studies by the same 
group showed that ethanol extracts of Turmeric as 
well as an ointments of Curcumin produce 
remarkable symptomatic relief in patients with 
external cancerous lesions.   This led to the 
suggestion that Turmeric and Curcumin may be 
suitable topical agents in skin cancer therapy 
(Kuttan et al. 1987).  Further studies using 
bacterial indicator systems showed that Curcumin 
exhibits photobiological activity and led to the 
suggestion that Curcumin might find application in 
the phototherapy of psoriasis, cancer, and bacterial 
and viral diseases (Tonnesen et al. 1987).  In view 
of the fact that humans are exposed to 
carcinogenic polycyclic aromatic hydrocarbons 
capable of inducing chemical carcinogenesis, 
Curcumin has been proposed as a 
pharmacologically safe food-derived compound 
with potent anti-mutagenic and anti-cancer effects 

at initiation, promotion and progression stages of 
tumour development. (Azuine and Bhide 1992; 
Nagabhushan and Bhide 1992; Polasa et al. 1991).  
Histopathological examination of tumours in mice 
also show that dietary Curcumin inhibits 
papillomas, squamous cell carcinomas, adenomas 
and adenocarcinomas of the gastrointestinal 
system (Huang et al. 1994).  The anti-cancer 
properties of Curcumin together with a long 
history of consumption without adverse health 
effects, makes Curcumin an important candidate 
for consideration in colon cancer prevention 
(Plummer et al. 1999).   
 
 

 
 
Figure 1.  Fresh turmeric rhizome.  In the fresh state, 
the rootstock has an aromatic and spicy fragrance, 
which by drying gives way to a more medicinal aroma.  
On storing, the smell rather quickly changes to earthy.  
Similarly, the colour of ground turmeric tends to fade if 
the spice is stored too long or exposed to sunlight. 
 
It has been suggested that the poor circulating 
bioavailability of Curcumin may account for the 
lack of lung and breast carcinogenesis inhibition 
(Huang et al. 1997). 
 
It is well known that transformed and malignant 
cells progress to cancer because they are not 
eliminated by apoptosis (Idriss 2004).  The ability 
of Curcumin to induce apoptosis in cancer cells 
suggests that it may be used to preferentially 
induce apoptosis in tumors (Collett and Campbell 
2004; Jiang et al. 1996). 
However, at this point, there is not sufficient firm 
evidence to recommend Turmeric to cancer 
patients on a daily basis or as an aid for preventing 
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any type of cancer and further nutritional and 
epidemiological research is required. 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.  Molecular chemical formula of Curcumin. 
 
Anti-Inflammatory Effects of Curcumin: 
Potential for Treating Arthritis 
The anti-inflammatory compounds in Turmeric 
also appear to ease inflammation (Li et al. 2001; 
Liacini et al. 2003; Liacini et al. 2002).  This 
makes Curcumin potentially useful for relieving 
the inflammation in wrist and hand joints 
associated with carpal tunnel syndrome, or, for 
example rheumatoid arthritis (Molnar and Garai 
2005).  In Indian herbal medicine, plant-derived 
Curcumin is considered a standard anti-
inflammatory medication.  It appears to be most 
effective for acute (and to a lesser extent for 
chronic) inflammation (Banerjee et al. 2003).  As 
yet unpublished research reported at the American 
College of Rheumatology’s annual scientific 
meeting last fall looked at a combination remedy 
incorporating these four plant extracts. In a 
randomized, double-blinded trial of 90 people with 
osteoarthritis, those patients who took the 
combination experienced significant and sustained 
pain relief: Fifty percent improved, compared to 
20 percent of those who took placebo.  An earlier 
double-blinded study of the same formula, 
presented at the meeting two years prior, looked at 
182 patients with active rheumatoid arthritis. 
Again, those who took the herbs experienced a 
reduction in the number and severity of swollen 
joints and noted a statistically significant 
improvement in pain, stiffness and function 
compared to those taking placebo. Tests also 
showed disease-modifying activity such as a drop 
in the amount of both rheumatoid factor and 
interleukins, the biological markers that show 
rheumatoid disease activity. 
Curcumin may also inhibit prostaglandin 
production which mediates the pain associated 

with arthritis and stimulates the production of 
cortisol, which actually relieves inflammation.  It 
is reported that Curcumin may act like capsaicin, 
an active ingredient in cayenne pepper, by 
depleting nerve endings of the neurotransmitter 
substance P, also involved in pain and 
inflammation.  
 
For more up-to-date information refer to 
www.arthritis.org  and http://www.arthritis.org/ 
resources/arthritistoday/1999_archives/1999_05_0
6explorations.asp . 
 
Curcumin and Other Food-Derived Remedies 
for Rheumatoid Arthritis 
Rheumatoid Arthritis is an auto-immune disease in 
which the immune system systematically destroys 
cartilage and bone in articulating joints.  While 
there is no effective cure yet for rheumatoid 
arthritis, promising new research suggests that 
certain nutrients and foods may help to ease 
symptoms of the disease and possibly slow 
damage to joints.  Eating a healthy diet rich in 
unprocessed fruits, vegetables, whole grains, low 
fat dairy foods, and lean sources of protein 
provides an abundance of healing substances, 
including bromelain, flavonoids, omega-3 fatty 
acids, vitamins C and E, and zinc.  In addition, 
drinking Chinese green tea and consuming ginger 
and Turmeric may be beneficial too (Chan et al. 
1995).  According to population studies, people 
who frequently drink green tea have reduced rates 
of rheumatoid arthritis.  The major ingredients in 
green tea, called catechins, are thought to slow 
cartilage breakdown and decrease chronic joint 
inflammation.  The herb ginger possesses pungent 
and potent phenolic substances and antioxidant 
compounds, called shogaols, paradols and 
gingerols, which act as natural anti-inflammatory 
agents (Surh 1999; Surh et al. 1999).  Preliminary 
research involving ginger indicates that it helps to 
ameliorate symptoms of rheumatoid arthritis. 
In an early 1980 study published in India (Deodhar 
et al. 1980), rheumatoid arthritis patients who took 
1,200 mg of Curcumin a day experienced the same 
reduction in stiffness and joint swelling as those 
who took the prescription anti-inflammatory drug 
phenylbutazone, which can have unpleasant side 
effects.  Unfortunately, the study was flawed 
because results weren't compared to a placebo 
group (Deodhar et al. 1980). 
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Studies in rats have shown that oral administration 
of Curcumin lowers the levels of inflammatory 
markers in serum by 73% with concomitant 
lowering of paw inflammation in arthritic animals 
(Joe et al. 1997).  Curcumin may also lessen the 
symptoms of rheumatoid arthritis by reducing 
inflammation.  Matrix metalloproteinases (MMPs) 
are known to be responsible for the pathological 
features of rheumatoid arthritis such as 
degradation of cartilage.  Studies of human 
synovial fibroblasts cultured from rheumatoid 
arthritis have shown that macrophage migration 
inhibitory factor up-regulates messenger RNAs 
encoding MMPs, a process which is inhibited by 
Curcumin (Onodera et al. 2000).  Oncostatin M 
(OSM), a member of the interleukin 6 (IL-6) 
superfamily of cytokines, is elevated in patients 
with rheumatoid arthritis and, in synergy with 
interleukin 1 (IL-1), promotes cartilage 
degeneration by MMPs (Liacini et al. 2002).  
Curcumin is able to suppress OSM-induced MMP-
1, MMP-3, MMP-13 gene expression (Li et al. 
2001). 
 
For more information refer to 
WholeHealthMD.com and 
http://www.wholehealthmd.com/hk/remedies/disp/
1,1459,567,00.html 
 
Curcumin and Cystic Fibrosis 
Cystic fibrosis (CF) is one of the most-common 
hereditary diseases of the caucasian population 
(Harris 1992).  The disease is caused by mutations 
in the cystic fibrosis transmembrane conductance 
regulator (CFTR) gene which encodes the CFTR 
protein thought to be a chloride channel 
abundantly expressed in respiratory epithelia.  The 
mutation that is most frequently associated with 
this disease is known as DeltaF508 (Brown et al. 
1997).  This mutation causes misfolding and 
retention of the CFTR protein in the endoplasmic 
reticulum in cells from CF patients.  This protein 
retention leads to a series of epithelial cellular 
dysfunctions and results in the CF disease which is 
not exclusively a respiratory disorder but a multi-
organ disease.  In a recent study, Egan et al. (Egan 
et al. 2004) demonstrated that Curcumin can 
correct the CF defects in DeltaF508 CF mice.  This 
paper has created a great deal of excitement in the 
scientific and clinical communities and has raised 
hopes that Curcumin might produce similar effects 

in humans thereby allowing treatment for patients.  
However, there is a lot of scepticism of these 
initial results as subsequent studies by other 
groups have failed to reproduce the initial results 
(Mall and Kunzelmann 2005). 
 
Curcumin and Neurodegeneration 
The interest in Curcumin’s potential for preventing 
neurologic diseases, such as Multiple Sclerosis 
Parkinson's Diseases and Alzheimer's disease, was 
incited by the anecdotal realization that elderly 
Indian populations that consume considerable 
amounts of Turmeric in their diet are far less likely 
than their Western counterparts to develop such 
neurological ailments.  Oxidative damage is 
present within the brains of patients with 
Alzheimer's disease, and is observed within every 
class of biomolecule, including nucleic acids, 
proteins, lipids and carbohydrates (Grundman and 
Delaney 2002).  Scientists conjecture that 
Turmeric benefits such neurologic illnesses by 
minimizing inflammation, a theory supported by 
recent findings that people (Westerners in 
particular) taking anti-inflammatories regularly for 
arthritis are less likely to develop Alzheimer's 
disease.  Laboratory research in this area has 
already shown that Curcumin inhibits dose-
dependently and time-dependently neuroglial cell 
proliferation (Ambegaokar et al. 2003).  Curcumin 
has also been suggested to break-up amyloid 
precursor protein which is a major component of 
the plaques found in the brain of animals used to 
model Alzheimer's disease (Cole et al. 2004).  
Scientists found that Curcumin is able to reduce 
deposits of beta-amyloid proteins in the brains of 
elderly lab mice that ate Curcumin as part of their 
diets (Lim et al. 2001).  Therefore, because of its 
low side-effect profile and long history of safe oral 
use, Curcumin may find clinical application for 
Alzheimer's disease prevention (Frautschy et al. 
2001). 
 
 
 
Conclusions and Perspectives 
 
We do not consider Turmeric as a medicinal.  
Instead the name conjures up images of a kitchen 
spice shelf, a tasty curry or an exotic Middle 
Eastern dish of rice, meat and vegetables.  But 
these herbs do have a venerable therapeutic 
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lineage.  For thousands of years they have been 
used in Ayurveda, the traditional medicine of 
India, to treat arthritis and other ailments (Lodha 
and Bagga 2000).  For the first time, therefore, 
research in these areas has provided "reasoning for 
seasoning." (Aggarwal and Shishodia 2004). 
The obvious question that may be asked is this: If 
Curcumin is so effective, why hasn't the 
pharmaceutical industry patented Curcumin?  The 
multi-national pharmaceutical corporations are of 
course mainly concerned with profit and owning 
exclusive patents for drugs capable of treating 
chronic diseases.  All the hype and scientific 
evidence that surrounds Turmeric and Curcumin 
makes them ideal candidates for patenting by the 
pharmaceutical giants.  However, that same 
evidence and history were the reasons the United 
States Patent and Trademark Office rejected and 
revoked the patenting rights (Patent No. 5401504) 
of Turmeric on the grounds that the claims were 
not new, because Turmeric and Curcumin have 
been used for medicinal purposes for centuries.  
Turmeric's medicinal properties are thus not 
patentable. 
 
Disclaimer 
The views expressed in this article are those of the 
author and do not necessarily reflect “medical 
advice”.  The author is not affiliated with any 
company involved in the preparation or purification 
of Curcumin or any other food-derived substance.  
Nor is the author attempting to advertise Curcumin 
or promote the research that supports its beneficial 
effects.  The author is also not suggesting that we 
should all “hurry for a curry”.  This review and 
tutorial is simply intended to educate and enlighten.  
Naturally, a few words of caution are to follow: 
While turmeric is safe to eat, prolonged use of 
higher than recommended quantities may cause 
stomach upset and other gastrointestinal 
disturbances.  Turmeric is not recommended if 
patients have gallstones or a bile duct blockage or a 
blood-clotting disorder, or if there is a history of 
stomach ulcers; it may negatively affect these 
conditions.  Pregnant women should also avoid 
excessive consumption of Curcumin as its effects on 
the growing fetus have not been studied. 
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