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Why Curcumin Is The World’s Most Used Herb 

A Five Hour CEU/PDA Course  

By Dr. Harvey Kaltsas, AP (FL), D.O.M., Dipl. Ac. (NCCAOM) 

 

Introduction - Why curcumin? 

 

 Wikipedia reports that Francis Galton, a 19 th century English statistician, 

“was a keen observer. In 1906, visiting a livestock fair, he stumbled upon an intriguing 

contest. An ox was on display, and the villagers were invited to guess the animal’s 

weight after it was slaughtered and dressed. Nearly 800 participated, and Galton was 

able to study their individual entries after the event. Galton stated that the middlemost 

estimate expresses the vox populi, every other estimate being condemned as too low or 

too high by a majority of the voters, and reported this value (the median, in terminology 

he himself had introduced, but chose not to use on this occasion) as 1,207 pounds. To 

his surprise, this was within 0.8% of the weight measured by the judges. Soon 

afterwards, in response to an enquiry, he reported the mean of the guesses as 1,197 

pounds, but did not comment on its improved accuracy. Recent archival research has 

found some slips in transmitting Galton’s calculations to the original article in Nature: 

the median was actually 1,208 pounds, and the dressed weight of the ox 1,197 pounds, 

so the mean estimate had zero error.” 

 

 The New Yorker essayist James Surowiecki retells Galton’s tale in his book, The 

Wisdom of Crowds, to support his hypotheses that  

 “The averages of multiple guesses is usually better than the best individual  

 guess,”   

and that there is indeed wisdom in crowds. The human race is just such a crowd, and it 

too makes guesses as to what herbs are useful to ingest for its own health. Given the 

wisdom of crowds, curcumin leads the pack.  

 Turmeric/curcumin is a key ingredient in the making of curry, which is the 

favororite food seasoning on the Indian sub-continent. That alone makes curcumin 

among the world’s most popular herbs. Then consider for a moment the following 

copyrighted report: 

 

Turmeric/curcumin supplement sales grow 26%, total herbal supplements sales 

top $6 billion for the first time 

     03-Sep-2014 By Stephen DANIELLS 

“Sales of herbal dietary supplements with turmeric/curcumin as the primary ingredient 

grew by 26.2% in 2013 to take the top spot in the natural channel, says a new report 

published in the current issue of the American Botanical Council’s HerbalGram.” 
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HTTPS://WWW.NUTRAINGREDIENTS-USA.COM/ARTICLE/2014/09/03/TURMERIC-

CURCUMIN-SUPPLEMENT-SALES-GROW-26-TOTAL-HERBAL-SUPPLEMENTS-

SALES-TOP-6-BILLION-FOR-THE-FIRST-TIME  

 

Also, consider this analysis based on 2016 data which shows that demand for curcumin 

has grown even more and is projected to rise much further: 

 

The global curcumin market size was estimated at USD 44,246.3 thousand in 2016 and 

is projected to register a CAGR of 13.3% over the forecast period. Demand is projected 

to be driven by increasing use in cosmetic, food, and pharmaceutical industries. It 

exhibits advantageous anti-inflammatory and anti-oxidation properties, emerging as a 

go-to pain relief option for patients with arthritis and osteoarthritis. Increasing awareness 

among consumers, especially in developed economies such as U.S., Denmark, and 

Germany, is further fueling demand for curcumin over the forecast period. It is an active 

ingredient of turmeric extracted from the Curcuma longa plant. Turmeric is a widely 

used ingredient in food and medical products on account of its therapeutic qualities, 

particularly in the Asian subcontinent. Demand for ayurvedic medicinal formulations has 

been gaining momentum in a number of developed countries as well, and this trend is 

anticipated to significantly benefit the market over the forecast period. 

 

 What makes curcumin so popular? Simply put, it is good for your health, and the 

Chinese and Indians have known this for thousands of years. It is a staple of both 

Traditional Chinese Medicine (TCM) and Ayuveda, and this course will focus upon its 

role, sometimes miraculous, in TCM and modern health care. 

………………………………………………………………………………………………. 

This course is divided into four parts, followed by an exam. Part four 

is optional and will not be tested on the exam. 

 

Part One - Traditional Chinese Medical (TCM) Qualities of Curcumin 

 

Part Two - Preparation Methods and Bio-Availability 

 

Part 3 - Peer-Reviewed Clinical Studies on the Efficacy of Curcumin 

 

Part Four – Supplemental Research Studies on Curcumin’s Health 

Benefits. Optional Reading, Not Required. Read them for your 

pleasure… 
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Part One - Traditional Chinese Medical (TCM) Qualities of Curcumin 

 

Curcumin comes from both the rhizome (Jiang Huang) and the root (Yu Jin) of the 

Curcuma Longa plant, commonly known as turmeric, from the Zingiberacea or ginger 

family. It’s properties are as follows: 

 

Jiang Huang: 

Taste: Pungent and bitter 

Property: Warm 

Therapeutic channel: Spleen and liver 

Function: To regulate circulation of blood and qi with qi and blood stasis 

To remove stagnation 

To relieve pain by clearing the channels and collaterals 

To reduce swelling from accumulation of toxic heat with qi and blood stasis 

Medical Uses:  

1. Pain in the abdomen and chest, dysmennorhea 

2. Traumatic injuries 

3. Arthritis - Bi zheng syndrome, especially of the upper limbs 

4. Hypochondriac pain from hepatitis 

5. Sores and lesions caused by toxic heat buildup 

 

Pharmacological Effects: 

1. Reduces both cholesterol and triglyceride levels 

2. Inhibits aggregation of platelets 

3. Cholagogic – It increases bile production and excretion 

4. Abortifacient – at levels of 10 gm/kg by stimulating and contracting 

the uterus 

 

Contraindications:  

For patients with no qi and blood stagnation or when pregnant 

For patients taking anticoagulant or antiplatelet medications 

 

Chemical composition:  

Essential oil containing borneol, cineole phellandrene, sabinene, turmerone, and 

zingerene; arabinose, arturmerone, bisdemethoxycurcumin, caryophyllene, 

curcumin, curcumoids, demethoxyucurcumin, fatty oil, fructose, glucose, and starch 

 

Dosage: 3 to 9 grams, depending on patient’s body weight. 20 mg/kg for tumors 

 

 



 

4 
 

Yu Jin: 

Taste: Pungent and bitter 

Property: Cold 

Therapeutic channel: Heart, lung, liver and gall bladder 

Function:  

To relieve pain by removing blood and qi stasis 

To regulate circulation of qi and disperse stagnation 

To clear pathogenic heat from the pericardium, cool the blood, calm shen 

To increase bile production and excretion, reduce jaundice 

 

Medical Uses:  

1. Pain in the abdomen, chest, or intercostals; amennorhea or dysmennorhea; 

2. Tumors 

3. Angina, heart disease 

4. Jaundice from hepatitis 

5. convulsions, epilepsy, mania with delirium from phlegm in the heart 

 

Pharmacological Effects: 

1. Protects the liver, reduces SGOT and SGPT, stimulates the immune system 

2. Reduces cholesterol and triglycerides 

3. Cholagogic – It increases bile production and excretion 

4. Lowers pH in the duodenum and stomach, increases stomach acid, 

 

Contraindications:  

For patients with no qi and blood stagnation or when pregnant. Not for patients with 

bleeding and/or qi deficiency. Not for patients taking anticoagulant medications such as 

Coumadin, enoxaparin, orheparin or or antiplatelets such as aspirin, Persantine, or 

Plavix 

 

Chemical composition:  

Essential oils: d-camphene, d-camphor, l-d-curcumene,l-B-curcume; 

bisdemethoxycurcumin, carvone, curcumin, demethoxycurcumin, fatty oil, 

p-tolylmethylcarbinolddifereryloymeethane, Ar-turmerone, starch, and turmerone. 

 

Dosage: 3 to 9 grams, depending on patient’s body weight. 20 mg/kg for tumors 
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Part Two - Preparation Methods and Bio-Availability 

 

April 1, 2019 I presented the following observations about curcumin at the 2nd Annual 

International Conference of TCM and Acupuncture in Washington, D.C. It was attended 

by Doctors of Acupuncture and TCM from 15 countries and all 50 United States. 

 

Much of the research presented later in this course confirms how important preparation 

methods are to achieving bio-availability and maximum clinical efficacy. The key to 

whether curcumin is remarkably effective is its bio-availability, which is directly a 

function of the methods used to prepare it, long known to be so important in 

traditional Chinese herbal medicine. Unfortunately, this has been a major stumbling 

block to the clinical efficacy of curcumin until very recently. 

 

 Walls and Barriers 

In Mending Wall, Robert Frost once wrote: “Good fences make good neighbors.” 

In the same poem, he also observed: “Something there is that doesn’t love a wall.” 

 

This dichotomy exists in the human body as well. Walls or barriers are important 

elements of human physiology, needed to keep out unwanted substances, but at times 

they also prevent the entry of healthy and crucially needed nutrients such as curcumin, 

which can prevent or cure even the most serious of ailments if adequately absorbed.   

 

When it comes to Curcumin, the walls we are most concerned with are the wall of the 

intestinal tract and even more so the blood /brain barrier. It is very difficult for the body 

to absorb curcumin. Indian doctors found that the most they could see absorbed by a 

patient was 40 nanograms per milliliter of blood. However, even at that low level, 

they saw dramatic improvement in 10% of patients with pancreatic cancer.  The Indian 

doctors wished that more curcumin could be absorbed, because they saw it as key to 

curing pancreatic cancer, which has a very low survival rate. 

 

In 2015, the Japanese Theracumin company developed a more easily absorbable form 

of curcumin labeled Theracumin.  It delivers up to 40 nanograms per milliliter of blood.  

 

 https://doi.org/10.1016/j.phanu.2015.08.002  

 

But it ONLY delivered 40 nanograms per milliliter of blood, the same level Indian docors 

thought was promising but still insuffucient to cure pancreatic cancer.  

Several of the clinical studies cited in this course were funded in part by the Theracumin 

Company of Japan, and they used Theracumin in their studies. Even at the increased 

though still low bio-availability afforded by Theracumin, curcumin nevertheless showed 

https://doi.org/10.1016/j.phanu.2015.08.002
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promising clinical results. Most studies, however, still lamented the limited bio-

availability of curcumin, and one study by Verbeck and Kiselak observed that very little 

commercially available curcumin passed the blood/brain barrier. 

 

Other nutritional companies have mixed curcumin with piperine from black pepper to 

increase absorption of curcumin. This works, except piperine inhibits the detoxification 

functions of the liver and makes the curcuminoids, although absorbed, much less 

effective. Such inhibition is discussed in the following study: 

 

Piperine, a Major Constituent of Black Pepper, Inhibits Human P-glycoprotein and 

CYP3A4 

 

 Rajinder K. Bhardwaj, Hartmut Glaeser, Laurent Becquemont, Ulrich Klotz, Suresh K. 

Gupta and Martin F. Fromm 

 

Journal of Pharmacology and Experimental Therapeutics August 2002, 302 (2) 645-650; DOI: 

 https://doi.org/10.1124/jpet.102.034728  

 

Blending curcumin with the alkaloid piperene from black pepper does increase 

absorption by 154%, but at a price. Piperene greatly inhibits the detoxification function 

of the liver. One National Institutes of Health report concluded as follows: “This study 

showed that there might have been a considerable damage to the liver with piperine 

extract. Further research may be required to prove this damage to liver function.”   

 

 https://www.ncbi.nlm.nih.gov/pubmed/26205799  

 

Moreover, a study by Verbeck and Kiselak at the University of North Texas found that 

because piperine acts as a metabolism inhibitor, it actually weakens or prevents the 

effects of curcumin in the body. The same study, “Determining Apparent 

Permeability of Curcumin and Curcumin bound to B-Lactoglobulin using a 

Parallel Artificial Membrane Permeability Assay (PAMPA),” found a marked 

difference between how well the body absorbs unbound curcumin - the type commonly 

available in the marketplace of supplements – and curcumin bound to B-lactoglobulin - 

a form available in only very limited commercial supply: 

 

“After consulting with the University of North Texas Molecular Chemistry Department, 

we determined a more scientific, and accurate, way to measure whether curcumin, or 

more specifically, our curcumin/protein conjugate, was transporting / assimilating in the 

body.  We ran a Parallel Artificial Membrane Permeability Assay (PAMPA) study on the 

raw curcumin we use to make our products, and the CPRO conjugate we produce.  This 

method provides an in-vitro model for passive diffusion.  This is an important factor in 

https://doi.org/10.1124/jpet.102.034728
https://www.ncbi.nlm.nih.gov/pubmed/26205799
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determining transport through the gastrointestinal tract (GI), penetration of the blood-

brain barrier (BBB), as well as transport across cell membranes.  This test is commonly 

used by the DEA in determining drug transport.” 

 

Verbeck and Kiselak determined that the amount of curcumoids from curcumin found in 

the blood after taking curcumin bound to B-lactoglobulin was 1000 nanograms per 

milliliter of blood – twenty-five times that of the curcumoids bio-available compared to 

even Theracumin’s 40 nanograms per milliliter. That’s a whopping increase in bio-

availability of 2500%! 

 

Guided by the conclusions of the Dhillon study - Phase II trial of curcumin in patients 

with advanced pancreatic cancer – I treated a patient with a golf ball sized pancreatic 

cancer tumor who was not responding to chemo. Her oncologists said she had three 

months to live. My protocol? I had her take 1800 mg. a day of curcumin bound to B-

lactoglobulin, the form of curcumin tested in Kiselek and Verbeck’s study. It is 

commercially available from Amazon as CurcuminPro® Complete®. I also 

recommended Health Concerns’Power Mushrooms (Ganoderma - Reishi), three 

capsules a day for three months. By that time, the pancreatic tumor had totally 

dissolved. She is alive and well now, fully three years later.  

 

These results affirmed the hypothesis of the Dhillon study, that with enough 

absorbed curcuminoids, pancreatic cancers would reduce or disappear. I have 

since treated skin cancers successfully the same way.   Also, the PAMPA studies by 

Kiselak and Verbeck at the University of North Texas show that while unbound 

curcumin itself did not significantly cross the gastrointestinal or blood-brain barrier, 

curcumin bound with B-lactoglubulin passed both barriers at levels significant for clinical 

efficacy. The implications are profound for treating both Alzheimers and Chronic 

Traumatic Encephalopathy (CTE) with curcumin bound with B-lactoglubulin. These 

ailments are much more widespread than pancreatic cancer.  

 

In addition to binding curcumin with B-lactoglubulin, researchers have now found 

remarkable efficacy by delivering curcumin as nanoparticles or as encapsulated in 

exosomes. The implications for stroke prevention and treatment (discussed later in this 

course in a study entitled Epigenetic Impact of Curcumin on Stroke Prevention, are 

especially profound, since such delivery system cross the blood/brain barrier even more 

effectively than when curcumin is bound with B-lactoglubulin. However, curcumin as 

nanoparticles or as encapsulated in exosomes have not yet come onto the market. 

For now, curcumin bound with B-lactoglubulin is the best form available. 
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Part 3 - Peer-Reviewed Clinical Studies on the Efficacy of Curcumin 

  

Let us take a look at abstracts from other peer-reviewed studies on the clinical efficacy 

of curcumin, starting with heart disease. 

 

Research on Curcumin and Heart Disease 

 

In this section I present excerpts from two studies on the efficacy of curcumin for 

heart disease, and I highlighted important passages in bold. HK 

1.   Acta Med Indones. 2008 Oct; 40(4):201-10. 

The effect of curcumin on lipid level in patients with acute coronary syndrome. 

 

Alwi I 1 ,  Santoso T ,  Suyono S ,  Sutrisna B ,  Suyatna FD ,  Kresno SB , Ernie S. 

Author information 

 

Abstract 

 

“AIM: to evaluate the effects of curcumin on total cholesterol, LDL cholesterol, 

HDL cholesterol, and triglyceride in acute coronary syndrome patients. 

 

“METHODS: This study was conducted at Dr. Cipto Mangunkusumo General Hospital 

(RSUPN-CM), Persahabatan Hospital, MMC Hospital and Medistra Hospital, Jakarta. 

The study started from 1 May 2005 to 5 May 2006. Study Design was an interventional 

study which was a randomized double blind controlled trial to evaluate the effects of 

curcumin administration at escalating doses (low dose 3 times 15 mg/day, moderate 

dose 3 times 30 mg/day, and high dose 3 times 60 mg/day) on total cholesterol level, 

LDL cholesterol level, HDL cholesterol level, and triglyceride level in ACS patients… 

 

“…The effects of curcumin on total cholesterol level and LDL cholesterol level: 

There was a trend that the lower the dose of curcumin, the higher the effect of 

reduction. For HDL cholesterol level, there was also a trend that the lower the dose of 

curcumin, the higher the effect of increase in HDL cholesterol level. However, for 

triglyceride the pattern was not the same, and the group of moderate-dose curcumin 

showed the minimal effect of increase, followed by the low-dose curcumin and finally 

the high-dose curcumin that showed the highest effect of increase. 

 

“CONCLUSION: The administration of low-dose curcumin showed a trend of reduction 

in total cholesterol level and LDL cholesterol level in ACS patients.” 
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2. Effect of curcumin on permeability of coronary artery and expression of related 

proteins in rat coronary atherosclerosis heart disease model 

Xiaolong Li, Yan Lu, Yi Sun, Qi Zhang 

Int J Clin Exp Pathol. 2015; 8(6): 7247–7253.     Published online 2015 Jun 1. 

 

ABSTRACT 

“Objective: Our objective is to explore the effect of curcumin on permeability of 
coronary artery and expression of related proteins in rat coronary atherosclerosis heart 
disease model.  

“Methods: … The rats in the treatment group and model control group received high-fat 
diet for 12 weeks and intraperitoneal injection of VD3 to establish rat coronary 
atherosclerosis heart disease model. After modeling, the rats in the treatment group 
received gavage of 100 mg/(kg·d) curcimin, and the rats in the model control group and 
blank control group received gavage of 5 ml/(kg·d) distilled water, the intervention time 
was 4 weeks.  

“Conclusion: Rat coronary atherosclerosis heart disease model can be successfully 
established by feeding with high-fat diet and intraperitoneal injection of VD3, the 
permeability of coronary artery in coronary heart disease rat model is significantly 
increased, which may be related to up-regulation of MMP-9, CD40L, TNF-α and CRP 
expression. Application of curcumin can inhibit expression of MMP-9, CD40L, TNF-
α and CRP to improve the permeability of coronary artery. 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20X%5BAuthor%5D&cauthor=true&cauthor_uid=26261622
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26261622
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sun%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26261622
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=26261622
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4525956/
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3. Curcumin & Osteoarthritis - In this section I present excerpts from one study 

on the efficacy of curcumin for osteoarthritis and put important passages in bold.   HK  

J Orthop Sci. 2014 Nov;19(6):933-9. doi: 10.1007/s00776-014-0633-0. Epub 2014 Oct 13. 

Short-term effects of highly-bioavailable curcumin for 
treating knee osteoarthritis: a randomized, double-blind, 
placebo-controlled prospective study. 
Nakagawa Y1, Mukai S, Yamada S, Matsuoka M, Tarumi E, Hashimoto T, Tamura C, Imaizumi 

A, Nishihira J, Nakamura T. 

Author information 

Abstract 

BACKGROUND: 

We previously developed a surface-controlled water-dispersible form of curcumin and named it 

Theracurmin(®) (Theracurmin; Theravalues, Tokyo, Japan). The area under the blood 

concentration-time curve of Theracurmin in humans was 27-fold higher than that of curcumin 

powder. We determined the clinical effects of orally administered Theracurmin in patients with knee 

osteoarthritis during 8 weeks of treatment. 

METHODS: 

Fifty patients with knee osteoarthritis of Kellgren-Lawrence grade II or III and who were aged more 

than 40 years were enrolled in this randomized, double-blind, placebo-controlled, prospective clinical 

study. Placebo or Theracurmin containing 180 mg/day of curcumin was administered orally every 

day for 8 weeks. To monitor adverse events, blood biochemistry analyses were performed before 

and after 8 weeks of each intervention. The patients' knee symptoms were evaluated at 0, 2, 4, 6, 

and 8 weeks by the Japanese Knee Osteoarthritis Measure, the knee pain visual analog scale 

(VAS), the knee scoring system of the Japanese Orthopedic Association, and the need for 

nonsteroidal anti-inflammatory drugs. 

RESULTS: 

At 8 weeks after treatment initiation, knee pain VAS scores were significantly lower in the 

Theracurmin group than in the placebo group, except in the patients with initial VAS scores of 

0.15 or less. Theracurmin lowered the celecoxib dependence significantly more than placebo. No 

major side effects were observed with Theracurmin treatment. 

CONCLUSION: 

Theracurmin shows modest potential for the treatment of human knee osteoarthritis. 

Free PMC Article 

https://www.ncbi.nlm.nih.gov/pubmed/25308211
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nakagawa%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=25308211
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mukai%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25308211
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yamada%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25308211
https://www.ncbi.nlm.nih.gov/pubmed/?term=Matsuoka%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25308211
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tarumi%20E%5BAuthor%5D&cauthor=true&cauthor_uid=25308211
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hashimoto%20T%5BAuthor%5D&cauthor=true&cauthor_uid=25308211
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tamura%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25308211
https://www.ncbi.nlm.nih.gov/pubmed/?term=Imaizumi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25308211
https://www.ncbi.nlm.nih.gov/pubmed/?term=Imaizumi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25308211
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nishihira%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25308211
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nakamura%20T%5BAuthor%5D&cauthor=true&cauthor_uid=25308211
https://www.ncbi.nlm.nih.gov/pubmed/25308211
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4244558/
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4. Chronic Traumatic Encephalopathy - In this section I present excerpts from 

a study on the efficacy of curcumin for reducing inflammation such as can affect Chronic 

Traumatic Encephalopathy, and I have put important passages in bold.  HK 

High bioavailability curcumin: an anti-inflammatory and 
neurosupportive bioactive nutrient for neurodegenerative 
diseases characterized by chronic neuroinflammation. 

Ullah F1, Liang A1, Rangel A1, Gyengesi E1,2, Niedermayer G3, Münch G1,2. 

Arch Toxicol. 2017 Apr;91(4):1623-1634. doi: 10.1007/s00204-017-1939-4. Epub 2017 Feb 15. 

Abstract 

“Neuroinflammation is a pathophysiological process present in a number of neurodegenerative 

disorders, such as Alzheimer's disease, Huntington's disease, Parkinson's disease, stroke, traumatic 

brain injury including chronic traumatic encephalopathy and other age-related CNS disorders. 

Although there is still much debate about the initial trigger for some of these neurodegenerative 

disorders, during the progression of disease, broad range anti-inflammatory drugs including cytokine 

suppressive anti-inflammatory drugs (CSAIDs) might be promising therapeutic options to limit 

neuroinflammation and improve the clinical outcome. One of the most promising CSAIDs is 

curcumin, which modulates the activity of several transcription factors (e.g., STAT, NF-κB, AP-1) and 

their pro-inflammatory molecular signaling pathways. However, normal curcumin preparations 

demonstrate low bioavailability in vivo. To increase bioavailability, preparations of high 

bioavailability curcumin have been introduced to achieve therapeutically relevant concentrations in 

target tissues. This literature review aims to summarize the pharmacokinetic and toxicity profile of 

different curcumin formulations.” 

 

 

 

 

 

 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Ullah%20F%5BAuthor%5D&cauthor=true&cauthor_uid=28204864
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liang%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28204864
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rangel%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28204864
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gyengesi%20E%5BAuthor%5D&cauthor=true&cauthor_uid=28204864
https://www.ncbi.nlm.nih.gov/pubmed/?term=Niedermayer%20G%5BAuthor%5D&cauthor=true&cauthor_uid=28204864
https://www.ncbi.nlm.nih.gov/pubmed/?term=M%C3%BCnch%20G%5BAuthor%5D&cauthor=true&cauthor_uid=28204864
https://www.ncbi.nlm.nih.gov/pubmed/28204864
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5. Dysmennorhea and PMS - In this section I present excerpts from two studies 

on the efficacy of curcumin for treating gynecological disorders, and I have put 

important passages in bold. I have paraphrased the findings in this report. HK 

https://www.sciencedirect.com/science/article/pii/S096522991500059X 

 

Complementary Therapies in Medicine 
Volume 23, Issue 3, June 2015, Pages 318-324 

Curcumin attenuates severity of premenstrual syndrome symptoms: 

A randomized, double-blind, placebo-controlled trial 

Authors: SamiraKhayat bHamedFanaeicd MasoomehKheirkhahef Zahra Behboodi Moghadamb   
Amir Kasaeiangh ManiJavadimehri 

https://doi.org/10.1016/j.ctim.2015.04.001Get rights and content 

This article reports that 

• Many women experience PMS at their reproductive age. 

• Curcumin has a therapeutic effect on the severity of premenstrual syndrome 

symptoms. 

• Curcumin reduced severity of behavioral, mood, and physical symptoms of 

PMS significantly. 

Background 

Most women at their reproductive age experience premenstrual syndrome (PMS), a 

combination of behavioral physical, and psychological changes which interfere with 

personal relationships and social activities. 

Methods 

This study was a double-blinded clinical trial. PMS participants were allocated to 

curcumin (n = 35) and placebo (n = 35) groups. For three successive menstrual cycles 

ach PMS patient received two capsules a day for a week before menstruation and for 

three days after their menstruation. They the recorded the severity of their symptoms 

each day on a questionnaire. 

https://www.sciencedirect.com/science/article/pii/S096522991500059X
https://www.sciencedirect.com/science/journal/09652299
https://www.sciencedirect.com/science/journal/09652299/23/3
https://www.sciencedirect.com/science/article/pii/S096522991500059X#!
https://www.sciencedirect.com/science/article/pii/S096522991500059X#!
https://www.sciencedirect.com/science/article/pii/S096522991500059X#!
https://www.sciencedirect.com/science/article/pii/S096522991500059X#!
https://www.sciencedirect.com/science/article/pii/S096522991500059X#!
https://www.sciencedirect.com/science/article/pii/S096522991500059X#!
https://www.sciencedirect.com/science/article/pii/S096522991500059X#!
https://www.sciencedirect.com/science/article/pii/S096522991500059X#!
https://www.sciencedirect.com/science/article/pii/S096522991500059X#!
https://www.sciencedirect.com/science/article/pii/S096522991500059X#!
https://www.sciencedirect.com/science/article/pii/S096522991500059X#!
https://www.sciencedirect.com/science/article/pii/S096522991500059X#!
https://doi.org/10.1016/j.ctim.2015.04.001
https://s100.copyright.com/AppDispatchServlet?publisherName=ELS&contentID=S096522991500059X&orderBeanReset=true
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Results 

Before intervention there were no differences in the baseline levels of PMS symptoms 

which did not differ between groups. After three  cycles in a row of treatment with 

curcumin, total PMS severity score reduced from 102.06 ± 39.64 to 42.47 ± 16.37 

(mean change: 59.59 ) and in Placebo, total PMS severity score went from 

106.06 ± 44.12 to 91.60 ± 43.56 (mean change: 14.45). Also, there was a significant 

difference between mean changes  (mean difference: 45.14). 

Conclusions 

Results showed curcumin has a potentially beneficial effect in reducing the severity of 

symptoms of PMS,  probably by modulating  neurotransmitters and curcumin’s anti-

inflammatory effects of curcumin. 

 
 

……………………………………………………………………………………………………………………… 

6. “How I Fixed My Menstrual Cramps,” 
 from this website : https://livethewhole.com/cramps-and-curcumin/   

 
In this article the unnamed author refers the reader to the following study, for an 
understanding of the anti-inflammatory cause of such cramps and the anti-inflammatory 
effect of curcumin: 

Surg Neurol Int. 2010; 1: 80. 

Published online 2010 Dec 13. doi: 10.4103/2152-7806.73804 

Natural anti-inflammatory agents for pain relief 

Joseph C. Maroon, Jeffrey W. Bost,* and Adara Maroon1 

Author information Article notes Copyright and License information Disclaimer 

Abstract 

“INTRODUCTION 

“…..In most cases, the genesis of pain is inflammatory, regardless of the etiology. With the 

elucidation of the role of inflammatory cytokines, there is now a clear understanding of the 

pathways by which many anti-inflammatory drugs can alleviate inflammation and relieve 

pain. 

https://livethewhole.com/cramps-and-curcumin/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3011108/
https://dx.doi.org/10.4103%2F2152-7806.73804
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maroon%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=21206541
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bost%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=21206541
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maroon%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21206541
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3011108/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3011108/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3011108/
https://www.ncbi.nlm.nih.gov/pmc/about/disclaimer/
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“The use of non-steroidal anti-inflammatory drug (NSAID) medication is still the mainstay 

of most classically taught clinicians for joint and spine related inflammatory pain, despite 

their commonly known side effects [Table 1]. NSAID mechanisms are primarily through 

interaction with proinflammatory cytokines interleukin (IL)-1a, IL-1b, IL-6 and tumor 

necrosis factor (TNF-α). Increased concentrations of TNF-α are believed to cause the 

cardinal signs of inflammation to occur.[44] 

“Curcumin (turmeric) 

“Curcumin is a naturally occurring yellow pigment derived from turmeric (Curcuma longa), 

a flowering plant of the ginger family. It has traditionally been used as a coloring and 

flavoring spice in food products. Curcumin has long been used in both Ayurvedic and 

Chinese medicines as an anti-inflammatory agent, a treatment for digestive disorders, and to 

enhance wound healing. Several clinical trials have demonstrated curcumin’s antioxidant, 

anti-inflammatory, and antineoplastic effects. Results of a study by Zandi and Karin 

suggested that curcumin might be efficacious in the treatment of cystic fibrosis because of its 

anti-inflammatory effect.[121] Curcumin is known to inhibit inflammation by suppressing 

NF-kB, restricting various activators of NF-kB as well as stemming its expression. 

“Curcumin has also been suggested as a treatment for colitis, chronic neurodegenerative 

diseases, arthritis, and cancer. In addition, it regulates the activity of several enzymes and 

cytokines by inhibiting both COX-1 and COX-2. Most studies to date have been performed 

in animals, but given the centuries of use of curcumin, as well as its now demonstrated 

activity in the NF-kB, COX-1, and COX-2 inflammatory pathways, it may be considered a 

viable natural alternative to nonsteroidal agents for the treatment of inflammation. 

“The usual dosage of standardized turmeric powder is 400–600 mg taken three times per 

day.[13] Side effects are few, but with extended use, this agent can cause stomach upset, and 

in extreme cases gastric ulcers may occur at very high doses. Caution should be used if the 

patient is taking anticoagulant medications or high doses of nonsteroidal drugs. Studies have 

shown that curcumin may be used in combination with lower doses of nonsteroidal 

medications.[7–9,11,21,40,87,111,121]” 
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7. OSTEOPOROSIS - I have excerpted the relevant parts of this study on 

curcumin and osteoporosis and put the most important statements in bold. HK 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3921272/ 

J Korean Neurosurg Soc. 2013 Dec; 54(6): 461–466. 

Published online 2013 Dec 31. doi: 10.3340/jkns.2013.54.6.461 

Therapeutic Advantages of Treatment of High-Dose Curcumin in 
the Ovariectomized Rat 

Dae-Chul Cho, M.D., Ph.D.,1,* Hyun-Sik Jung, M.D.,1,* Kyoung-Tae Kim, M.D., Ph.D.,1 Younghoon 

Jeon, M.D., Ph.D.,2 Joo-Kyung Sung, M.D., Ph.D.,1 and Jeong-Hyun Hwang, M.D., Ph.D. 1 

Abstract 

 “…….Osteoporosis is a chronic disease of the skeleton characterized by loss of bone 

mass and disruption of bone microarchitecture, increasing the risk of fracture11,18). 

Nowadays, the incidence of osteoporosis is increasing rapidly in the elderly population, 

especially in postmenopausal women16,17,20). 

“Bisphosphonates (BPs) are potent antiresorptive agents widely used as the mainstay of 

treatment of osteoporosis. Because BPs accumulate in bone and are released for months or 

years after treatment is stopped, physicians need to be aware of the potential adverse effects 

of long-term use of BPs in osteoporosis3,4,7,8,21). 461Due to the possible undesirable effects 

associated with pharmacological treatments, natural alternatives for the prevention and 

treatment of osteoporosis are highly desirable1,3,6,23). 

“… It is well known that curcumin has diverse biologic effects, including anti-inflammatory, 

antioxidant, antiviral and anti-infectious5,13,19). In addition, some studies investigated the 

effects of curcumin on the regulation of bone remodeling. It has known as a therapeutic 

oriental plant that have shown to improve bone quality9). In a recent study by French et al.6), 

the long-term effects of curcumin administration in ovariectomized rats were examined, and 

it was concluded that curcumin produced beneficial changes in bone turnover and an increase 

in bone strength in the ovariectomized mature rat model of postmenopausal osteoporosis. 

“Curcumin has been consumed as a dietary spice at doses of up to approximately 1.5 

mg/kg/day19). However, according to the recent study of Folwarczna et al.5), curcumin at 

a dietary achievable dose may not be useful for the prevention or treatment of 

osteoporosis. 

“Although curcumin has a protective effect on bone remodeling2,5,6,9,13,19,22), appropriate 

therapeutic concentrations of curcumin are not well known as therapeutic drugs for 

osteoporosis…Thus the aim of the present study was to compare the bone sparing effect 

of treatment of low-dose and high-dose curcumin after ovariectomy in rats. We studied 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3921272/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3921272/
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normal female rats and rats with estrogen deficiency (bilaterally ovariectomized) as a model 

of postmenopausal osteoporosis.” 

DISCUSSION 

“Although bisphosphonates, potent antiresorptive agents, have been the most popular first-

line drugs for the treatment of osteoporosis for some time, many side effects have become 

evident in recent years4,8,18,21). Some reports suggested a link between BPs use and the 

development of atypical insufficiency fractures or osteonecrosis of the jaw14,15). These are 

thought to be due to long term oversuppression of bone turnover leading to impaired bone 

remodeling, accumulation of microdamage in bone and increased skeletal fragility. 

Therefore, there is increasing interest in the discovery of natural substances that could 

favorably affect the skeletal system, which could be used in place of pharmacological 

treatment for osteoporosis. 

“Curcumin is a nonsteroidal, naturally occurring compound in the rhizomes of the popular 

Indian spice turmeric plant (Curcumin longa L.), which is commonly used as a dietary 

pigment. In addition to a variety of pharmacologic effects, including anti-inflammatory, anti-

infectious and antioxidant activities, which are traditionally known5,13,19), recent studies 

investigated the protective effects of curcumin on the regulation of bone remodeling. It is 

well known that curcumin has action similar to bisphosphonate, the inhibition of 

osteoclastogenesis4-7,9,23). Ozaki et al.10) showed that curcumin is a potent stimulator of 

osteoclast apoptosis and also an inhibitor of bone resorption caused by rabbit osteoclast. It 

has also been shown in murine cells that curcumin inhibits osteoclastogenesis induced by 

receptor activation of NF-kB ligand2). 

“In the study by Folwarczna et al.5), 10 mg/kg curcumin was administered po daily for 4 

weeks to normal and bilaterally ovariectomized rats. In their study, although curcumin 

slightly improved some bone histomorphometric parameters impaired by estrogen 

deficiency, the effects on the skeletal system were ambiguous. They concluded that 

curcumin at a dietary achievable dose may not be useful for the prevention or 

treatment of osteoporosis. 

“Curcumin has been consumed as a dietary spice at doses of up to 100 mg/day19), i.e., 

approximately 1.5 mg/kg/day, assuming that human body mass is 65-70 kg. According to 

Phase I clinical trials, humans can tolerate curcumin even at a dose of 8 g/day2). 

“Because it is known that the oral bioavailability of curcumin in rats is about 1% and 

the half-life of curcumin is rather short22), we hypothesized that a relatively high 

concentration of curcumin would have a protective effect of bone remodeling. Thus in 

the present study, ovariectomized rats were treated either with low-dose (10 mg/kg) or 

high-dose (50 mg/kg) curcumin. We then compared the therapeutic effects on bone 

remodeling with different dose of curcumin treatment using bone turnover markers, 

histomorphometric parameters and bone strength. 

“French et al.6) conducted a well-designed experiment about the bone sparing effect of 

curcumin or bisphosphonate (etidronate) in the ovariectomized rat. They used three different 
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doses of curcumin; 1.5 mg/kg, 3 mg/kg, 15 mg/kg, which are a relatively low concentration 

of curcumin compared with the doses of our study. In their study, there was no difference in 

lumbar spine BMD at two months after ovariectomy. At four months post-ovariectomy, all 

three curcumin groups demonstrated a sustained increase in spine BMD over ovariectomized 

animals, which was not statistically significant. There was a 50% increase in mechanical 

strength for all groups of animals that received curcumin. We think that this lack of a 

significant increase in spine BMD in the curcumin group in the study by French et al.6) may 

be due to administration of a dose of curcumin that was too low to produce a significant 

increase in spine BMD. 

“In our study using a relatively high dose of curcumin, the curcumin treated groups (low-

dose and high-dose curcumin groups) showed a sustained increase in spine BMD and 

CrBMD compared with the untreated OVX group. In the comparison between the different 

doses of curcumin, the high-dose curcumin treated group had a significant increase in BMD 

and CrBMD compared with the low-dose curcumin treated group. Considering mechanical 

strength, the low-dose and high-dose curcumin treated groups had a greater maximal load 

value compared to the untreated OVX group, but only high-dose curcumin treated group had 

a significant difference from the untreated OVX group (p=0.015). Thus our study supported 

the results of Folwarczna et al.5). We strongly agree with their opinion, that curcumin at a 

dietary achievable dose may not be useful for the prevention or treatment of osteoporosis. 

We think high-dose curcumin treatment could lead to more advantages in the bone 

sparing effect. 

“As mentioned above, curcumin has an action similar to bisphosphonate, the inhibition of 

bone resorption by osteoclast. Biochemical markers of bone turnover have been widely used 

as measures of the status of bone remodeling. The extent of bone resorption could be 

checked by CTX-1 level (a sensitive marker of bone resorption). French et al.6) noted that the 

curcumin treated group showed CTX concentrations very similar to those of ovariectomized 

animals given etidronate. In our previous study about a synergistic bone sparing effect of 

curcumin (50 mg/kg, daily) and alendronate in ovariectomized rats, we achieved results 

comparable to French et al.6) CTX-1 concentration in curcumin administered group was 

similar to those of the alendronate administered group. In addition, the combination therapy 

(50 mg/kg curcumin and alendronate) group had lower CTX-1 concentrations, which were 

statistically significant to the curcumin only and the alendronate only group3). 

“In the present study, the high-dose curcumin group had significantly lower CTX-1 

concentration compared with the sham group and the low-dose curcumin group. This is 

further evidence of our hypothesis that high-dose curcumin treatment could lead to better 

bone sparing effect.” 

CONCLUSION 

“The present study demonstrated that a high-dose curcumin has therapeutic 

advantages over a low-dose curcumin as to antiresorptive effect on bone remodeling, 

and improving bone mechanical strength.” 
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8. Relief from Arthritic Pain - I have excerpted the relevant parts of this study 

on curcumin and pain and put the most important statements in bold. HK 
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Abstract - Introduction 

 “THE TERM ARTHRITIS is derived from the Greek words “artho” and “itis,” meaning joint 

and inflammation, respectively. Arthritis is a form of joint disorder characterized by chronic 

inflammation in one or more joints that usually results in pain and is often 

disabling.1,2 Arthritis includes more than 100 different forms: the most common form is 

osteoarthritis, but other forms include rheumatoid arthritis, psoriatic arthritis, and related 

autoimmune diseases.1,2 Although the causes of these diseases are different, their symptoms 

and treatments are similar. As osteoarthritis is a degenerative joint disease, the number of 

people with arthritis is also growing with the increase in the aging population.1 The 

worldwide prevalence of knee osteoarthritis increased 26.6% from 1990 to 2010, and it 

affects about 9.6% of men and 18% of women more than 60 years of age.3 The occurrence of 

osteoarthritis increases with age due to the decreased capacity to suppress inflammation, age-

related sarcopenia, and increased bone turnover.1 Rheumatoid arthritis is a systemic 

inflammatory and destructive joint disease with a prevalence of about 1–2% of the adult 

population worldwide.2 

“Although arthritis is associated with inflammation and pain, the exact cause of arthritis 

remains uncertain, and there is no treatment for its fundamental causes. The major goal of 

arthritis treatment is to reduce joint pain induced by inflammation in the joints, daily wear 

and tear of joints, and muscle strains.4 The existing pharmaceuticals for treating arthritis are 

analgesics, steroids, and nonsteroidal anti-inflammatory drugs (NSAIDs), which reduce the 

symptoms such as severe pain and inflammation.5 Classical NSAIDs are cyclooxygenase 

(COX) inhibitors that inhibit prostaglandin and thromboxane synthesis, thereby reducing 

inflammation.5 New NSAIDs selectively inhibit COX-2 and are usually specific to inflamed 

tissue, which decreases the risk of peptic ulcer.5 However, their long-term use cannot be 

sustained due to inadequate pain relief, immune disturbances, and serious gastrointestinal 

and cardiovascular adverse events.6 Therefore, herbal therapies with anti-inflammatory 

properties and minimum side effects are needed for the treatment of arthritis, including 
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rheumatoid arthritis and osteoarthritis, especially after the withdrawal of many Food and 

Drug Administration-approved anti-inflammatory drugs.7 

“Curcuma longa and Zingiber officinale, both of which belong to the Ziangiberaceae 

family, are potential alternative medicines for arthritis.8,9 They have been used as 

seasonings in many ethnic cuisines in various countries such as Bangladesh, India, and 

Pakistan. They have long been used as anti-inflammatory treatments in traditional 

Chinese and Ayurvedic medicines.10 The effective components of Z. officinale: gingerols, 

shogaols, zingerone, and paradol, and ginger itself have been reported to exert anti-

inflammatory effects by inhibiting COX-1 and COX-2, nuclear factor kappa-light-chain-

enhancer of activated B cells (NF-κB), and 5-lipoxygenase (5-LOX).11 Several systematic 

reviews of clinical trials have shown that ginger may reduce the subjective experience of 

pain in some conditions such as muscular diseases.12 In addition, turmeric extracts have 

activities similar to ginger although they have different effective compounds. Several studies 

have evaluated the efficacy of turmeric extracts for the treatment of musculoskeletal 

disorders.13 

“Although turmeric belongs to the Zingiberaceae family, turmeric contains different 

bioactive components, mainly curcumin and demethoxycurcumin, bis-demethoxycurcumin, 

and turmeric essential oils. When used as an alternative medicine or dietary supplement, 

turmeric is typically used as an extract that is standardized to 80–95% curcuminoids, 

primarily curcumin. Turmeric and its derivatives have anti-inflammatory activities. Unlike 

ginger, turmeric and curcumin do not modulate COX-1 activity,14,15 but modify NF-κB 

signaling, proinflammatory cytokines such as interleukin production and phospholipase A2, 

COX-2, and 5-LOX activities. Curcumin also modulates the expressions of various 

transcription factors involved in energy metabolism such as signal transducer and activator of 

transcription, peroxisome proliferator-activated receptor-γ, activator protein-1, cAMP 

responding element binding protein, estrogen response element, and others.15 As a result, 

turmeric and its components have been reported to exert beneficial effects on 

osteoarthritis, type 2 diabetes, and dyslipidemia. Turmeric is better tolerated than ginger 

and pepper due to being less hot and spicy. Therefore, it is important to conduct a systematic 

review of the antiarthritis effects of curcuma. 

“The purpose of this review was to systemically evaluate all randomized clinical trials 

(RCTs) of turmeric and curcumin for treating arthritis symptoms and to elucidate the efficacy 

of curcuma for alleviating the symptoms of arthritis. To the best of our knowledge, this is 

the first systematic review and meta-analysis of RCTs on the efficacy of turmeric for 

arthritis symptoms.  

Adverse events: “… turmeric preparations and curcumin were considered to be safe 

at doses not exceeding 1200 mg/day for up to 4 months. 

Discussion 

“Although the exact biochemical cause of osteoarthritis remains unknown, it is associated 

with inflammation in articular cartilage, which can cause abnormal joint structure in the knee 
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and hip and it is accompanied with pain. The most common treatments are analgesics and 

NSAIDs.5 However, the drugs have serious adverse events in the gastrointestinal tract and 

cardiovascular system.6 Therefore, herbal treatments that can mitigate the pain and 

inflammation have been investigated as potential primary or adjunct therapies for relieving 

arthritis symptoms. This systematic review and meta-analysis provided scientific evidence 

that 8–12 weeks of standardized turmeric extracts (typically 1000 mg/day of curcumin) 

treatment can reduce arthritis symptoms (mainly pain and inflammation-related symptoms) 

and result in similar improvements of the symptoms as ibuprofen and diclofenac sodium. 

Therefore, turmeric extracts and curcumin can be cautiously recommended for alleviating the 

symptoms of arthritis, especially osteoarthritis. However, the sample sizes (45–124) of the 

studies included in this review were insufficient to be conclusive, and some studies 

represented moderate quality. Further high-quality RCT studies with more subjects are 

needed to confirm the therapeutic efficacy of turmeric and curcumin for arthritis. 

“The article by Pinsornsak and Niempoog21 was not included in the meta-analyses because its 

design did not permit its data to be merged with any of the other studies. That RCT was a 

comparison of diclofenac (75 mg/day) with or without curcumin (1000 mg/day). Both groups 

made significant improvements over the 3-month course of the study, but although the 

group that included curcumin seemed to improve more, there was no significant 

differences between groups. Since diclofenac is an NSAID, it is possible that its mechanisms 

of action are similar to those of curcumin and the redundancy of action resulted in little 

additional benefit. The authors also suggested that the lack of statistical significance might 

have been influenced by the drop-out rate of 9% due to difficulty in traveling for follow up in 

the rural area. They also suggested that the dose may have been too low; however, other 

studies included in this review found significant improvements at lower dosages. However, 

the design of this study did not permit a determination of the effectiveness of curcumin 

alone. 

“The study by Madhu et al.22 was unique in using a turmeric extract that contained only polar 

substances, especially polysaccharides, and no curcumin. This study had four groups: 

placebo, turmeric, chondroitin sulfate, and turmeric plus chondroitin sulfate. Turmeric and 

chondroitin sulfate both provided significant benefits by both PVAS and WOMAC score, 

with turmeric performing significantly better. However, combining turmeric and chondroitin 

provided no added benefit, which may be due to redundant effects as already suggested for 

curcumin and diclofenac. The most important contribution of this study, however, may be 

that it demonstrated potent anti-inflammatory and/or analgesic benefits for turmeric 

components other than curcumin. 

“Osteoarthritis is exacerbated by the activation of NF-κB, which is initiated by a host of 

stress-related stimuli, including proinflammatory cytokines, excessive mechanical stress, and 

extracellular matrix degradation products.4,30 These actions reduce the amount of articular 

cartilage in the joints and wear out the bones near the joints to induce pain and difficulty in 

movements. As a result, osteoarthritis treatment focuses on relieving pain and swelling, 

improving joint mobility and stiffness, increasing the strength of the joints, and minimizing 

the disabling effects of the disease.31 Thus, the severity of arthritis is mostly measured by 

PVAS and WOMAC as symptomatic end-point results in RCTs. 
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“The approved drugs commonly used to treat arthritis, such as NSAIDs, have adverse effects, 

and alternative treatments have been investigated. NSAIDs increase the risk of 

gastrointestinal bleeding, vascular adverse events, and allergic responses.32 Symptomatic 

slow-acting drugs for osteoarthritis such as glucosamine sulfate, glucosamine hydrochloride, 

chondroitin sulfate, hyaluronic acid, avocado soybean unsaponifiables, and diacerein are 

common alternative medicines for treating osteoarthritis symptoms.33–36In systematic reviews, 

glucosamine and diacerein were found to reduce pain but did not alleviate joint space 

narrowing.33,36 In addition, they also caused some gastrointestinal and metabolic disturbances, 

although the adverse effects were less than NSAIDs.37 People with impaired glucose 

tolerance or insulin resistance are more likely to exhibit severely impaired glucose 

metabolism with glucosamine treatment for osteoarthritis.33,37 Therefore, these drugs cannot 

be used for long-term treatment, although osteoarthritis is a chronic long-term disease. 

Herbal medicine is often recommended for osteoarthritis treatment. Herbal and 

complementary therapies are safer to use and can be taken for longer periods, but they are 

also subject to widespread advertising and attractive, but unsubstantiated, claims that are 

often made for many natural products. Promising therapeutic agents for treating osteoarthritis 

can be compounds that block NF-κB signaling.38 Several candidates for naturally occurring 

NF-κB inhibitors are phytochemicals such as flavonoids and catechins from green tea, 

rosehip, curcumin, and resveratrol.38,39 

“Turmeric (C. longa) has a long history of safe use as food and it has long been used as in 

anti-inflammatory treatment in traditional Chinese and Ayurvedic medicine.30 Turmeric 

contains a yellow-pigmented fraction that mainly consists of curcuminoids. The principal 

ingredient of curcuminoids is curcumin, which is reported to have beneficial effects on 

osteoarthritis, type 2 diabetes, and dyslipidemia due to its antioxidant and anti-inflammatory 

activities. However, the systemic bioavailability of curcumin is known to be 

poor.40Several studies have reported that curcumin concentrations are extremely low or 

nonexistent in serum and tissues at 1, 2, 3, and 4 h after taking a single oral dose of 500–

8000 mg in humans, and also after long-term oral administration of 440–2200 mg curcumin 

or curcuma extracts per day.41–43 This is associated with the low stability of curcumin in 

aqueous solution at physiological pH, and within 30 min, curcumin is degraded into trans-6-

(4′-hydroxy-3′-methoxyphenyl)-2,4-dioxo-5-hexenal, ferulic aldehyde, ferulic acid, feruloyl 

methane, vanillin, vanillic acid, and other dimerization end products.44,45 The metabolites of 

curcumin are present in high concentrations in the circulation after curcumin 

consumption. These curcumin metabolites may be responsible for the anti-

inflammatory and antioxidant activities that reduce the symptoms of metabolic diseases 

including osteoarthritis.44,45 However, Gupta et al. reported that curcumin is low but 

detectable in the circulation as the forms of glucuronide and sulfate conjugates in the patients 

with oral consumption of 8 g/day curcumin for more than 2 months.46 Thus, curcumin itself 

can be a therapeutic agent for relieving arthritis. 

“Korea Food and Drug Safety administration has declared turmeric roots as “generally 

regarded as safe.” Turmeric and curcumin have been found to be safe and tolerable in human 

clinical trials and systematic reviews.47 No long-term studies with curcumin have revealed 

toxic or adverse effects.48 However, some clinical studies in humans with high doses (8–12 g) 
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of curcumin have shown a few side effects, with some subjects reporting mild nausea or 

diarrhea.49 The studies used in this systematic review and meta-analyses used several types of 

turmeric and curcumin preparations and all appeared to provide efficacy for treating arthritis. 

“Recently, high doses of curcumin was found to alter iron metabolism by chelating iron 

and suppressing the protein hepcidin, potentially causing iron deficiency in susceptible 

patients.40 However, overall, the dosage required to improve osteoarthritis was less than 

2000 mg/day and this dosage did not show any noticeable adverse effects in this review. 

Thus, turmeric and curcumin can be safely used as a therapeutic agent for 

osteoarthritis. 

“To the best of our knowledge, this is the first systematic review and meta-analysis of RCTs 

on the effectiveness of turmeric extract or curcumin for arthritis. Although the present 

meta-analysis of RCTs suggested that oral administration of curcumin reduced 

arthritis symptoms, as measured by PVAS and WOMAC, as much as pain medicine, it 

is difficult to recommend curcumin and turmeric as a good therapeutic agent for arthritis due 

to the limitations of the RCT studies included in this systematic review. The limitations of 

the studies are as follows: first, the number of RCTs (n = 8) and sample sizes (n = 45–124) of 

the primary studies are low. RCTs had either a placebo control or pain medicine control, and 

they also utilized different end-point measurements such as PVAS and/or WOMAC. Thus, 

total sample size of each meta-analysis was low: PVAS for curcuma and placebo was 60 

curcuma and 62 placebo; WOMAC score for curcuma and placebo was 308 curcuma and 291 

placebo; PVAS for curcuma and pain medicine was 258 curcuma and 242 pain medicine. 

Furthermore, there were various turmeric preparations, some designed to increase absorption, 

that complicate drawing firm conclusions about the most effective preparation method and 

dose. However, this is also a strength of the study because it demonstrates that turmeric 

contains multiple functional compounds and their metabolites that have efficacy for 

arthritis. In addition, the RCTs included in the systematic review had overall low-to-

moderate ROB. Four RCTs were classified as high quality17,18,20,23 and four RCTs had a 

moderate quality.16,21,22,24 Some studies did not report randomization of the subjects and 

allocation of the groups,17,20,24 whereas two RCTs did not mention their blindness to the 

practitioners.17,21 In addition, two RCTs did not report drop-out rates and reasons for 

withdrawals from the trials.23,24 However, it is difficult to detect bias resulting from authors 

not publishing negative results that are considered uninteresting, so there is still some 

possibility of publication bias. 

“In conclusion, although the studies used in this meta-analysis do not have sufficient 

number of subjects to permit a definitive recommendation for the use of curcumin as a 

treatment for arthritis, they do provide a compelling justification for its use as a dietary 

adjunct to conventional therapy. Furthermore, they also provide sufficient evidence to 

support larger clinical trials that could eventually lead to its acceptance as a standard 

therapy for many forms of arthritis and possibly other inflammatory conditions.”  
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9. STROKE - I have excerpted the relevant parts of this study on curcumin and 

stroke and put the most important statements in bold. HK 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4216637/ 
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"Abstract - Introduction 

Cerebral stroke or “brain attack” is caused by interruption of blood supply to the brain which 

leads to the loss of brain functions (Langhorne et al. 2013). Cerebral stroke can be classified 

into ischemic (blockage of blood supply) or hemorrhagic (bursting of blood vessels). 

Thrombolytic agents, anti-platelet drugs, and neuro-surgery are the only available options for 

the treatment of stroke (Adams, Jr. et al. 2007); however the protective therapy against 

cerebral stroke is yet to be discovered. Dietary components have found to exert immense 

impacts on normal functioning of the brain (Alamy and Bengelloun, 2012; Bedi, 

2003; Gomez-Pinilla, 2008) and contribute to the prevention of a series of brain diseases 

including stroke (Psaltopoulou et al. 2013). Reports indicate that dietary components not 

only evoke genetic, but also epigenetic components to compensate stroke, or stroke-like 

pathologies (Gallou-Kabani et al. 2007; Kalani et al. 2013a). In that regard the potential of 

curcumin, which also exhibits genetic and epigenetic influences, cannot be ignored. 

Curcumin is derived from the roots of Curcumin longa and due to remarkable medicinal 

properties; curcumin (diferuloylmethane) is termed as yellow gold. Curcumin treatment 

provides vascular protective effects in persons at risk for stroke (Ovbiagele, 2008). The 

stroke preventive properties of curcumin can be attributed to: 1) neuro-protection via 

free radical scavenging, inhibiting nitric oxide synthase and lipid peroxidation 

(Strimpakos and Sharma, 2008); 2) anti-inflammatory property by suppressing the 

production of IL-1, IL-8 and TNF-α (Strimpakos and Sharma, 2008); 3) anti-lipidemic 

property by lowering cholesterol and boosting up HDL (Soni and Kuttan, 1992) and; 4) 

anti-aggregation property by inhibiting platelet aggregation and inducing platelet 

aggregation factor (Strimpakos and Sharma, 2008). The ability of curcumin to cross 

blood-brain-barrier (BBB) also favors its selection over other therapeutic 

agents/molecules during cerebral stroke (Mishra and Palanivelu, 2008; Tsai et al. 2011). 

In addition, curcumin appears to have potential to inhibit amyloid beta oligomers and 
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fibrils formation in mice (Yang et al. 2005). The therapeutic efficacy of curcumin in middle 

cerebral artery occlusion (MCAO) models of rat and mice has also been explored (Lapchak 

et al. 2011; Shukla et al. 2008; Tyagi et al. 2012; Zhao et al. 2010). Studies suggest that 

curcumin overcomes cerebral ischemia by its neuro-protective and anti-oxidative 

properties (Strimpakos and Sharma, 2008; Tyagi et al. 2012). Besides exhibiting anti-

inflammtory, anti-lipidemic, and anti-oxidative properties, curcumin also induces signs of 

epigenetic changes (Chiu et al. 2013; Hardy and Tollefsbol, 2011; Martin et al. 2013; Teiten 

et al. 2013); however the epigenetic influence of curcumin on stroke epigenetics is needed to 

be explored. In this present review, we propose that curcumin affect molecular processes 

such as DNA methylation, histone modification, nucleosome remodeling, and small 

noncoding RNAs (ncRNAs) (e.g., miRNAs) that modulate gene expression and impart an 

important role in amelioration of stroke pathogenesis. Since, curcumin possesses potential 

therapeutic effects and therefore, it has been recommended for clinical trials to prevent / treat 

brain disease, including stroke (Goel and Aggarwal, 2010; Ovbiagele, 2008; Perry and 

Howes, 2011). Phase I clinical trials on curcumin were not successful 

due to its low bioavailability (Anand et al. 2007). The factors that limit curcumin 

bioavailability include; poor absorption, quick metabolism, and rapid systemic elimination. 

However, recent studies suggest that curcumin-encapsulated exosomes are more stable, 

highly soluble, highly concentrated in the blood and possess therapeutic potentials (Sun et al. 

2010; Zhuang et al. 2011). Exosomes are the nano-vesicles (<200 nm) derived from the 

fusion of multivesicular body to the plasma membrane and found in the extracellular body 

fluids (serum, plasma, saliva, urine, breast milk, brancheo-alveoli lavage) including culture 

conditioned media (Kalani et al. 2014; Thery et al. 2002; Thery et al. 2006). These nano-

units have been employed for the treatment of stroke in rat (Xin et al. 2013). Targeted 

delivery of curcumin-encapsulated exosomes to the brain through intra-nasal routes has been 

shown to be effective for brain inflammatory diseases (Zhuang et al. 2011). Interestingly, 

preliminary studies from our lab explored that curcumin-primed exosomes (CUR-EXO), 

derived from culture conditioned media of mouse brain endothelial cells (MBEC) treated 

with curcumin, might equally benefit since these units alleviate tight junction proteins and 

endothelial cell layer permeability in MBECs (unpublished data). These results 

concomitantly show the therapeutic aspects in CUR-primed, or CUR-encapsulated exosomes 

and provide a promising area to explore their potentials to recover cerebral ischemic stroke 

probably by amelioration of epigenetic and molecular events. 

“Hence, the present review suggests the possible epigenetic mechanisms induced with 

curcumin along with a short discussion on molecular designing to enhance its bioavailability 

and impacts of curcumin encapsulated/curcumin-primed exosomes on stroke therapy.  

“….Epigenetic impact of curcumin 

“Fu et al. have suggested that curcumin may exert its biological activities through epigenetic 

modulation, even at lower concentrations (Fu and Kurzrock, 2010). Epigenetic mechanisms 

regulate functional gene environment by regulating gene expressions without altering gene 

sequence or structure. The normal genetic expressions are under the control of various 

mechanisms such as: DNA methylation, histone modifications, non-coding small RNA 
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(micro RNA, miR), and RNA editing (Kalani et al. 2013b; Qureshi and Mehler, 

2010b; Qureshi and Mehler, 2012). These associated mechanisms may play immense role in 

normal physiological functions of the brain. Curcumin as an epigenetic agent can be used for 

stroke protection and therapeutics by reversing erroneous epigenetic mechanisms or 

inducing/controlling normal epigenetic mechanisms. 

 “Curcumin for stroke prevention 

“Curcumin possess multiple pharmacological properties (anti-inflammatory, anti-

thrombotic, and anti-oxidative) and these properties further add on to its anti-ischemic 

property. The anti-ischemic effect of curcumin is believed to be contributed by its free 

radical scavenging activity which is unique upon having phenolic and diketonic groups 

present in its structure. However, other natural anti-oxidants lack the presence of two groups 

together and possess either of these. The neuroprotective effect of curcumin is well 

documented over different neurotoxicants; such as Hcy (Kalani et al. 2013a). These 

protective effects not only rescue the metabolite alterations but also improve brain edema, 

Evans Blue leakage and infarct size during ischemic brain injury (stroke) (Tyagi et al. 2012). 

The beneficiary effect of curcumin is also reported to be executed by lowering lipid 

peroxidation, when administered orally or intraperitoneally (Ghoneim et al. 

2002; Thiyagarajan and Sharma, 2004). Hence, the major advantages that lay with curcumin 

treatment have been explored as its non-toxic effect (even at high doses), ability to cross 

BBB in aged mice and gerbils, and its cerebro-protective behavior (Thiyagarajan and 

Sharma, 2004; Tyagi et al. 2012; Wang et al. 2005). 

 “…..Curcumin Bioavailability 

“Although curcumin demonstrated efficient and safe in nature, its limited bioavailability 

continues to be a major concern. Due to its rapid metabolism and elimination, low levels are 

found in serum and tissue irrespective of the route of administration. Low solubility in water 

probably reduces its effective action in the target protein site. Different attempts were tried to 

enhance its bioavailability including; modulation of the administering route, medium of 

curcumin administration, structural medications and encapsulation in exosomes. 

“…..Exosomes and Curcumin 

“A recent report by Tiwari et al (2014) has shown nanoparticle mediated delivery of 

curcumin to be neuroregenerative which strengthens the therapeutic link towards 

stroke therapy. Xin et al. describes the potential of exosomes in rat MCAO model (Xin et 

al. 2013). The investigators derived exosomes from mesenchymal stromal cells (MSC) and 

used these nano-units against MCAO injury through tail vein injection. They find functional 

improvements; neurite remodeling, neurogenesis and angiogenesis post MCAO with MSC-

exosome treatment which suggests therapeutic efficacy of exosomes. Although exosomes 

have been implicated in stroke therapeutics, encapsulation of curcumin in exosomes further 

enhances its protective effects. Investigators have found that curcumin-encapsulated 

exosomes are highly concentrated in the blood with increased solubility and stability (Sun et 

al. 2010; Zhuang et al. 2011). Authors confirmed that delivery of curcumin-encapsulated 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4216637/#R24
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4216637/#R44
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4216637/#R44
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4216637/#R47
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4216637/#R23
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4216637/#R64
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4216637/#R16
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4216637/#R16
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4216637/#R61
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4216637/#R61
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4216637/#R61
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4216637/#R64
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4216637/#R65
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4216637/#R62
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4216637/#R70
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4216637/#R70
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4216637/#R56
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4216637/#R56
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4216637/#R77


 

28 
 

exosomes is beneficial for inflammatory diseases since the approach has no significant side 

effects (Sun et al. 2010). Interestingly, another report suggests targeted delivery of curcumin-

encapsulated exosomes to the brain through nasal route as a promising, non-invasive and 

novel therapeutic approach for treating brain inflammatory diseases (Zhuang et al. 2011). We 

have also observed that curcumin-primed exosomes have potential to recover junction 

proteins and permeability of endothelial cells (fig. 3). These novel therapeutic options should 

be tried in order to alleviate stroke pathology. 

“ 

 

Fig. 3 

Image showing protective potential of curcumin-encapsulated exosomes (left) and curcumin-primed 

exosomes (right) during stroke. Curcumin-primed exosomes (labeled with PKH67) are shown as 

green dots in the image.” 

“Conclusion and Future direction 

“Although curcumin possess anti-inflammatory, anti-oxidative, neuro-protective, and anti-

cancer properties mediated through multiple intercellular/regulatory signaling mechanisms; 

very little is known about the effect of curcumin on epigenetic aspect during cerebral 

ischemia stroke. It has been suspected through earlier literature that curcumin possess 

epigenetic modulation properties and that’s how it affects epigenetic factors, such as HDAC, 

HAT, DNMTs, and miRNAs. Exploring epigenetic properties of curcumin in 

neuroprotection potentiates its use in stroke therapeutics. Nonetheless the question that still 
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exists is whether the protective mechanism of curcumin is epigenetically regulated or it 

has only potential impact? If the epigenetic aspect of curcumin to rescue ischemia stroke 

becomes clearer, more exciting results can come and give direction for the protective 

efficacy and therapy. To cope with decreased bioavailability issue, discovery of the novel 

lead molecule might hopefully bring advancement in the safe and effective treatment of 

stroke. However, further, QSAR and docking guided lead optimization is under progress, 

which will assist in elucidating the precise mechanism of action. Alongside, exciting results 

on the use of curcumin-encapsulated / curcumin-derived exosomes pave the way to the 

future novel therapeutics in cerebral stroke where drug target is still a challenge.” 
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10. Curcumin for Asthma - the reader may find the extensive 
footnotes to be informative, but they are not required reading. 
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“Abstract - Introduction 

“Bronchial asthma affects 100-150 million people worldwide and approximately 

180,000 deaths annually are attributed to asthma [1]. According to WHO, India is home 

to 15-20 million asthmatics. Asthma is a chronic inflammatory disorder of the airways 

characterized by recurrent episodes of wheezing, breathlessness, chest tightness and 

coughing due to reversible airway obstruction, cellular inflammation, mucus 

hypersecretion, airway remodeling, blood vessel proliferation and mucous gland 

hyperplasia and hypersecretion. The broncho- constrictor and inflammatory mediators 

of asthma include cytokines, chemokines, cysteinyl leukotrines, histamine, nitric oxide, 

PGD2 adhesion molecules, enzymes and kinases which are mostly regulated by NF-kB 

pathway. This pathway has now been recognized to be involved in asthma and 

mediates the complex inflammatory response in the airways.  Therefore the agents that 

downregulate NF-kB pathway could have a potential efficacy against the disease [2]. 

The diagnosis of asthma is established by demonstrating reversible airway obstruction.  

 

“Conclusion 

This study evaluated the clinical efficacy and safety of curcumin capsules as an add on 

therapy in patients of mild to moderate asthma and proved therapeutic improvement in 

FEV1 values along with improvement in concerned hematological parameters. This 

corroborates the fact that there is a definite improvement in lung function due to the 

anti-inflammatory effect of curcumin though there is no visible clinical efficacy. 

Therefore a further clinical evaluation is needed with more number of subjects, a higher 

tolerated dose and for a longer duration. Absence of any clinically significant adverse 

events indicates dependable safety profile of curcumin. Therefore, it is concluded that 
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curcumin is effective and safe as an add-on therapy for the treatment of bronchial 

asthma.” 
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11. Curcumin as an Anti-Inflammatory Agent  
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Potential Therapeutic Effects of Curcumin, the Anti-inflammatory Agent, Against 

Neurodegenerative, Cardiovascular, Pulmonary, Metabolic, Autoimmune and Neoplastic 
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Bharat B. Aggarwal 1  and  Kuzhuvelil B. Harikumar 
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Abstract 

 

“Although safe in most cases, ancient treatments are ignored because neither their 

active component nor their molecular targets are well defined. This is not the case, 

however, with curcumin, a yellow-pigment substance and component of 

turmeric (Curcuma longa), which was identified more than a century ago. For centuries 

it has been known that turmeric exhibits anti-inflammatory activity, but extensive 

research performed within the past two decades has shown that the this activity of 

turmeric is due to curcumin, a diferuloylmethane. This agent has been shown to 

regulate numerous transcription factors, cytokines, protein kinases, adhesion 

molecules, redox status and enzymes that have been linked to inflammation. The 

process of inflammation has been shown to play a major role in most chronic illnesses, 

including neurodegenerative, cardiovascular, pulmonary, metabolic, autoimmune and 

neoplastic diseases. In the current review, we provide evidence for the potential role 

ofcurcumin in the prevention and treatment of various pro-inflammatory chronic 

diseases.These features, combined with the pharmacological safety and negligible 

cost, rendercurcumin an attractive agent to explore further.” 

 

• Journal List 

• Pharmacogn Mag 

• v.10(37); Jan-Mar 2014 
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12. Curcumin vs. Fluoride Toxicity 

Curcumin attenuates neurotoxicity induced by fluoride: An in 
vivo evidence 

Chhavi Sharma, Pooja Suhalka, Piyu Sukhwal, Neha Jaiswal, and Maheep Bhatnagar 

Pharmacogn Mag. 2014 Jan-Mar; 10(37): 61–65. 

doi: 10.4103/0973-1296.126663 

PMCID: PMC3969660 

PMID: 24696547 

Author information Article notes Copyright and License information Disclaimer 

This article has been cited by other articles in PMC. 

Abstract - Background: 

“Curcumin (Cur), an active ingredient of turmeric is known to have multiple activities, including 

an antioxidant property and has been suggested to be useful in treatment of several neurological 

diseases. 

“Objective: 

“To investigate the neuroprotective effects of Cur to mitigate the effect of the Fluoride (F) 

induced neurotoxicity in mice brain using the histological and the biochemical parameters. 

“Materials and Methods: 

Exposure of mice (30 days old male) to F (120 ppm) daily for 30 days. 

“Result and Discussion: 

“Treatment with the F causes an increase in lipid peroxidation (LPO) and also increase in the 

neurodegenerative cells in the hippocampal sub-regions. Interestingly, co-treatment with Cur (30 

mg/kg BW) with F (120 ppm) for 30 days results in significant decreases in LPO with a 

concomitant decrease in neurodegeneration as compared with those treated with F alone. 

“Conclusion: 

“Our study reveals that Cur is useful in ameliorating degenerative effects of F in mice brain.” 

 

Note: Fluoride calcifies the pineal gland, subverting its ability to regulate the hormonal 

system and to connect us with the cosmos. HK 

  

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Sharma%20C%5BAuthor%5D&cauthor=true&cauthor_uid=24696547
https://www.ncbi.nlm.nih.gov/pubmed/?term=Suhalka%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24696547
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sukhwal%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24696547
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jaiswal%20N%5BAuthor%5D&cauthor=true&cauthor_uid=24696547
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bhatnagar%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24696547
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3969660/
https://dx.doi.org/10.4103%2F0973-1296.126663
https://www.ncbi.nlm.nih.gov/pubmed/24696547
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3969660/
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13. Curcumin and Parkinson’s - In this section I present excerpts from 

studies on curcumin’s efficacy for Parkinson’s, and I put important passages 

in bold.  HK 

Neuroprotective properties of curcumin in toxin-base animal models of 

Parkinson’s disease: a systematic experiment literatures review 

• Xin-Shi Wang†, 

• Zeng-Rui Zhang†, 

• Man-Man Zhang, 

• Miao-Xuan Sun, 

• Wen-Wen Wang Email author and 

• Cheng-Long Xie Email author 

†Contributed equally  ©  The Author(s). 2017 
BMC Complementary and Alternative Medicine BMC series  201717:412   

https://doi.org/10.1186/s12906-017-1922-x 

Abstract - Background 

“Curcumin (diferuloylmethane), a polyphenol extracted from the plant Curcuma longa, 
is widely used in Southeast Asia, China and India in food preparation and for medicinal 
purposes. Meanwhile, the neuroprotective actions of curcumin have been 
documented for experimental therapy in Parkinson’s disease (PD). 

“Methods -“In this study, we used a systematic review to comprehensively assess the efficacy of 

curcumin in experimental PD. Using electronic and manual search for the literatures, we 

identified studies describing the efficacy of curcumin in animal models of PD. 

“Results - We identified 13 studies with a total of 298 animals describing the efficacy of 
curcumin in animal models of PD. The methodological quality of all preclinical trials is 
ranged from 2 to 5. The majority of the experiment studies demonstrated that curcumin 
was more significantly neuroprotection effective than control groups for treating PD. 
Among them, five studies indicated that curcumin had an anti-inflammatory effect in 
the PD animal models (p < 0.05). Meanwhile, four studies showed the antioxidant 
capability of curcumin, by which it protected substantia nigra neurons and improved 
striatal dopamine levels. Furthermore, two studies in this review displayed that 
curcumin treatment was also effective in reducing neuronal apoptosis and improving 
functional outcome in animal models of PD. Most of the preclinical studies 
demonstrated the positive findings while one study reported that curcumin had no 
beneficial effects against Mn-induced disruption of hippocampal metal and 
neurotransmitter homeostasis. 

“ Conclusions - The results demonstrated a marked efficacy of curcumin in experimental model 

of PD, suggesting curcumin probably a candidate neuroprotective drug for human PD patients.” 

 

mailto:www15968766812@163.com
mailto:cl_xie1987@sohu.com
https://doi.org/10.1186/s12906-017-1922-x
https://bmccomplementalternmed.biomedcentral.com/articles/10.1186/s12906-017-1922-x#Abstract
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14. a. Curcumin and Alzheimer’s - In this section I present excerpts from 

two studies on curcumin’s efficacy for Alzheimer’s, and I put important passages 

in bold.  HK 

Memory and Brain Amyloid and Tau Effects of a Bioavailable Form of 

Curcumin in Non-Demented Adults: A Double-Blind, Placebo-Controlled 18-

Month Trial  

Gary W. Small, M.D., Prabha Siddarth, Ph.D., Zhaoping Li, M.D., Ph.D., Karen J. 

Miller, Ph.D., Linda Ercoli, Ph.D., Natacha D. Emerson, M.A., Jacqueline Martinez, 

M.B.A., M.S., Koon-Pong Wong, Ph.D., Jie Liu, Ph.D., David A. Merrill, M.D., Ph.D., 

Stephen T. Chen, M.D., Susanne M. Henning, Ph.D., R.D., Nagichettiar 

Satyamurthy, Ph.D., Sung-Cheng Huang, D.Sc., David Heber, M.D., Ph.D., Jorge R. 

Barrio, Ph.D. © 2017 The Authors.   

Published by Elsevier Inc. on behalf of American Association for Geriatric 

Psychiatry. This is an open access article under the CC BY-NC-ND license 

(http://creativecommons.org/licenses/by-nc-nd/4.0/). 

https://doi.org/10.1016/j.jagp.2017.10.010 

“ Objective: Because curcumin’s anti-inflammatory properties may protect the brain 

from neurodegeneration, we studied its effect on memory in non-demented adults 

and explored its impact on brain amyloid and tau accumulation using 2-(1-{6-[(2-

[F18]fluoroethyl)(methyl)amino]-2-naphthyl}ethylidene)malononitrile positron 

emission tomography (FDDNP-PET). 

“ Methods: Forty subjects (age 51–84 years) were randomized to a bioavailable 

form of curcumin (Theracurmin® containing 90 mg of curcumin twice daily [N = 21]) 

or placebo (N = 19) for 18 months.Primary outcomes were verbal (Buschke 

Selective Reminding Test [SRT]) and visual (Brief Visual Memory TestRevised 

[BVMT-R]) memory, and attention (Trail Making A) was a secondary outcome. 

FDDNP-PET signals (15 curcumin, 15 placebo) were determined in amygdala, 

hypothalamus, medial and lateral temporal, posterior cingulate, parietal, frontal, and 

motor (reference) regions. Mixed effects general linear models controlling for age 

and education, and effect sizes (ES; Cohen’s d) were estimated.  

“Results: SRT Consistent LongTerm Retrieval improved with curcumin (ES = 0.63, 

p = 0.002) but not with placebo (ES = 0.06, p = 0.8; between-group: ES = 0.68, p = 

0.05). Curcumin also improved SRT Total (ES = 0.53, p = 0.002), visual memory 

(BVMT-R Recall: ES = 0.50, p = 0.01; BVMT-R Delay:ES = 0.51, p = 0.006), and 

attention (ES = 0.96, p < 0.0001) compared with placebo (ES = 0.28, p = 0.1; 

between-group: ES = 0.67, p = 0.04). FDDNP binding decreased significantly in the 

amygdala with curcumin (ES = −0.41, p = 0.04) compared with placebo (ES = 0.08, 
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p = 0.6; between-group: ES = 0.48, p = 0.07). In the hypothalamus, FDDNP binding 

did not change with curcumin (ES = −0.30, p = 0.2), but increased with placebo (ES 

= 0.26, p = 0.05; between-group: ES = 0.55, p = 0.02).  

“Conclusions: Daily oral Theracurmin may lead to improved memory and attention 

in nondemented adults.The FDDNP-PET findings suggest that symptom benefits are 

associated with decreases in amyloid and tau accumulation in brain regions 

modulating mood and memory. (Am J Geriatr Psychiatry 2018; 26:266–277)  

…. “Highlights: 

 • This is the first long-term (18 months) double-blind, placebo controlled trial of a 

bioavailable form of curcumin (Theracurmin® containing 90 mg of curcumin twice 

daily) in non-demented adults.  

• We found that daily oral Theracurmin led to significant memory and attention 

benefits.  

• FDDNP-PET scans performed pre- and post-treatment suggested that behavioral 

and cognitive benefits are associated with decreases in plaque and tangle 

accumulation in brain regions modulating mood and memory. 

 • Curcumin’s cognitive benefits may stem from its anti-inflammatory and/or 

antiamyloid brain effects. 

“Received July 16, 2017; revised September 8, 2017; accepted October 13, 2017.  

From the Department of Psychiatry and Biobehavioral Sciences, Semel Institute for 

Neuroscience and Human Behavior (GWS, PS, KJM, LE, NDE, JM, DAM, STC), 

UCLA Longevity Center (GWS, KJM, LE, JM), Department of Molecular and Medical 

Pharmacology (K-PW, JL, NS, S-CH, JRB), and Center for Human Nutrition (ZL, 

SMH, DH), David Geffen School of Medicine at the University of California, Los 

Angeles, Los Angeles, CA.  

Send correspondence and reprint requests to Gary W. Small, M.D., UCLA Semel 

Institute, 760 Westwood Plaza, Los Angeles, CA 90024. e-mail: 

gsmall@mednet.ucla.edu Presented in part at the 2017 Alzheimer’s Association 

International Conference, London, UK. © 2017 The Authors. Published by Elsevier 

Inc. on behalf of American Association for Geriatric Psychiatry.  

This is an open access article under the CC BY-NC-ND license 

(http://creativecommons.org/licenses/by-nc-nd/4.0/). 

https://doi.org/10.1016/j.jagp.2017.10.010 REGULAR RESEARCH ARTICLES 266 
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14.b. The effect of curcumin (turmeric) on Alzheimer's 

disease: An overview 

Shrikant Mishra and Kalpana Palanivelu 

Ann Indian Acad Neurol. 2008 Jan-Mar; 11(1): 13–19.  PMCID: PMC2781139,   PMID: 19966973 

doi: 10.4103/0972-2327.40220 

Abstract – Introduction:  

Alzheimer's disease 

“Alzheimer's disease (AD) is a progressive neurodegenerative disease. It is characterized by 

progressive cognitive deterioration together with declining activities of daily living and 

behavioral changes. It is the most common type of pre-senile and senile dementia. According 

to the World Health Organization (WHO), 5% of men and 6% of woman of above the age of 

60 years are affected with Alzheimer's type dementia worldwide.[1] In India, the total 

prevalence of dementia per 1000 people is 33.6%, of which AD constitutes approximately 

54% and vascular dementia constitutes approximately 39%. AD affects approximately 4.5 

million people in the United States or approximately 10% of the population over the age of 

65, and this number is projected to reach four times by 2050. The frequency increases to 

50% by the age of 80 years. Every year more than $100 billion is spent for health care in 

the U.S. to treat AD in primary care settings alone.” 

“Neuropathology of AD: 

“The neuropathological process consists of neuronal loss and atrophy, principally in the 

temporoparietal and frontal cortex, with an inflammatory response to the deposition of 

amyloid plaques and an abnormal cluster of protein fragments and tangled bundles of fibres 

(neurofibillary tangles). Neurotic plaques are relatively insoluble dense cores of 5-10 nm 

thick amyloid fibrils with a pallor staining “halo” surrounded by dystrophic neuritis, reactive 

astrocytes and activated microglia. There is an increased presence of 

monocytes/macrophages in the cerebral vessel wall and reactive or activated microglial cells 

in the adjacent parenchyma.[2,3] The main protein component of amyloid in AD is the 39-42 

amino acid (beta) amyloid peptide (A-beta) …” 

Curcumin - “Curcumin … has been used extensively in Ayurveda (Indian system of 
Medicine) for centuries as a pain relieving, anti-inflammatory agent to relieve pain and 
inflammation in the skin and muscles. It has also proven to have anti-cancer 
properties.[4,5] Curcumin holds a high place in Ayurvedic medicine as a “cleanser of the 
body,” … 

“Curcumin and Alzheimer's Disease 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Mishra%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19966973
https://www.ncbi.nlm.nih.gov/pubmed/?term=Palanivelu%20K%5BAuthor%5D&cauthor=true&cauthor_uid=19966973
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2781139/
https://www.ncbi.nlm.nih.gov/pubmed/19966973
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2781139/#CIT1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2781139/#CIT2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2781139/#CIT3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2781139/#CIT4
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2781139/#CIT5
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Worldwide, there are over 1000 published animal and human studies, both in vivo and in 

vitro in which the effects of curcumin on various diseases have been examined. Studies 

include epidemiological, basic and clinical research on AD. 

“Epidemiological Studies 

“Various studies and research[9,10] results indicate a lower incidence and prevalence of AD 

in India. The prevalence of AD among adults aged 70-79 years in India is 4.4 times less 

than that of adults aged 70-79 years in the United States.[9] Researchers investigated the 

association between the curry consumption and cognitive level in 1010 Asians between 60 

and 93 years of age. The study found that those who occasionally ate curry (less than once 

a month) and often (more than once a month) performed better on a standard test 

(MMSE) of cognitive function than those who ate curry never or rarely.[10]” 

“Mechanism of action of curcumin on Alzheimer's disease: 

The process through which AD degrades the nerve cells is believed to involve certain 

properties: inflammation, oxidative damage and most notably, the formation of beta-amyloid 

plaques, metal toxicity [Figure 3]. There have been several studies on effects of curcumin on 

AD. Outlined below are some of the studies and their conclusions. 

“Effects of Curcumin on Macrophages 

“A study conducted at UCLA found that curcumin may help the macrophages to clear the 

amyloid plaques found in Alzheimer's disease. …”11] 

“Curcumin on glial cells: 

“Recent histological studies reveal the presence of activated microglia and reactive 

astrocytes around A-beta plaques in brains from patients with AD. The chronic 

activation of microglia secretes cytokines and some reactive substances that exacerbate A-

beta pathology. So neuroglia is an important part in the pathogenesis of AD. Curcumin has a 

lipophilic property and can pass through all cell membranes and thus exerts its intracellular 

effects. Curcumin has anti-proliferative actions on microglia. A minimal dose of 

curcumin affects neuroglial proliferation and differentiation. Its inhibition of microglial 

proliferation and differentiation were studied and researched by the University of Southern 

California Los Angeles (UCLA). …The overall effect of curcumin on neuroglial cells 

involves decreased astrocytes proliferation, improved myelogenesis and increased activity 

and differentiation of oligodendrocytes.” 

“Curcumin as an Anti Inflammatory in Alzheimer's 

“One of the important pathogenesis in Alzheimer's disease is the chronic inflammation of 

nerve cells. … Curcumin has a potent anti-inflammatory effect. Through its various anti-

inflammatory effects, it may have a role in the cure of AD. …The chemotaxis of monocytes, 

which can occur in response to chemokines from activated microglia and astrocytes in the 

brain, can be decreased by curcumin.[13,14] 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2781139/#CIT9
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2781139/#CIT10
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2781139/#CIT9
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2781139/#CIT10
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2781139/figure/F0003/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2781139/#CIT11
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2781139/#CIT13
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2781139/#CIT14
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“Curcumin is found to inhibit cyclooxygenase (COX-2), phospholipases, transcription factor 

and enzymes involved in metabolizing the membrane phospholipids into 

prostaglandins….The exposure to curcumin also impaired the production of pro-

inflammatory cytokines (IL-1, IL-6 and TNF-). These studies indicate a potent inhibitor of 

pro-inflammatory cytokine production by curcumin and it may differ according to the 

nature of the target cells.” 

“Curcumin as an Anti-oxidant 

‘Curcumin inhibits the activity of AP-1, a transcription factor involved in expression of 

amyloid, which is linked to AD. Curcuminoids are proven to have strong antioxidant action 

demonstrated by the inhibition of the formation and propagation of free radicals. It decreases 

the low-density lipoprotein oxidation and the free radicals that cause the deterioration of 

neurons, not only in AD but also in other neuron degenerative disorders such as Huntington's 

and Parkinson's disease.[16] In one study, curcuma oil (500 mg Kg(-1) i.p.) was given 15 

min before 2 h middle cerebral artery occlusion, followed by 24 h reflow in rats. This 

significantly diminished the infarct volume, improved neurological deficit and counteracted 

oxidative stress.[17] 

“A study conducted at Nanjing Medical University (China) showed that a single 

injection of curcumin (1 and 2 mg/kg, i.v.) after focal cerebral ischemia/reperfusion in 

rats significantly diminished the infarct volume, improved neurological deficit, 

decreased mortality and reduced the water content in the brain.[18] 

Curcumin has powerful antioxidant and anti-inflammatory properties; according to the 

scientists, these properties believe help ease Alzheimer's symptoms caused by oxidation 

and inflammation.[19] … Pre-treatment with curcumin protects brain mitochondria against 

peroxynitrite (a product of the reaction of nitric oxide with superoxide) a potent and versatile 

oxidant that can attack a wide range of cells in vitro by direct detoxification and in vivo by 

the elevation of total cellular glutathione levels.[22]” 

“…Beta-Amyloid Plaques 

“The most prominent characteristic feature in AD is the presence of beta-amyloid plaques. 

These plaques are basically an accumulation of small fibers called beta amyloid fibrils. 

Because the deposition of beta-amyloid protein is a consistent pathological hallmark of 

brains affected by AD, the inhibition of A-beta generation, prevention of A-beta fibril 

formation, destabilization of pre-formed A-beta would be an attractive therapeutic strategy 

for the treatment of AD. The levels of beta-amyloid in AD mice that were given low doses 

of curcumin were decreased by around 40% in comparison to those that were not 

treated with curcumin. In addition, low doses of curcumin also caused a 43% decrease in 

the so-called “plaque burden” that these beta-amyloid have on the brains of AD mice. 

Surprisingly low doses of curcumin given over longer period were actually more effective 

than high doses in combating the neurodegenerative process of AD.[26] At higher 

concentration, curcumin binds to amyloid beta and blocks its self assembly  activity. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2781139/#CIT16
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2781139/#CIT17
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2781139/#CIT18
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2781139/#CIT19
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2781139/#CIT22
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2781139/#CIT26
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“Because of the lipophilic nature of curcumin, it crosses the blood brain barrier and 

binds to plaques. …Curcumin given to APPswe/PS1dE9 mice for 7 days crosses the blood-

brain barrier as demonstrated by muliti-photon microscopy and reduces the existing senile 

plaques.[29] In another study, curcumin has been shown to increase the phagocytosis of 

amyloid-beta, effectively clearing them from the brains of patients with AD.[30]” 

“Metal Chelation 

“Studies showed that metals can induce A-beta aggregation and toxicity and are concentrated 

on Alzheimer's brain….Curcumin, by interaction with heavy metals such as cadmium 

and lead, prevents neurotoxicity caused by these metals. The intraperitoneal injection of 

lead acetate in rats in the presence of curcumin was studied microscopically. The results 

show lead-induced damage to neurons was significantly reduced in rats injected with 

curcumin.[34] A study at Chinese University of Hong Kong showed that by using 

spectrophotometry, the curcumin effectively binds to copper, zinc and iron. In addition, 

curcumin binds more effectively with redox-active metals such as iron and copper than the 

redox-inactive zinc. It is suggested that curcumin suppresses inflammatory damage by 

preventing metal induction of NF-kappa.[35,36]” 

“Cholesterol Lowering Effect 

“High-fat diets and increased blood cholesterol are linked to increased amyloid plaques by 

the intracellular accumulation of cholestryl esters.[37] Researchers believe that by inhibiting 

cholesterol formation and decreasing serum peroxides, curcumin might exert beneficial 

effects on AD.[38]” 

“…Oral bioavailability: 

“Curcumin has poor bioavailability. Because curcumin readily conjugated in the intestine 

and liver to form curcumin glucuronides.[39] In a clinical trial conducted in Taiwan, serum 

curcumin concentrations peaked one to two hours after an oral dose.”  

“Conclusion 

“Based on the main findings detailed above, curcumin will lead to a promising treatment 

for Alzheimer's disease. …however, large-scale human studies are required to identify 

the prophylactic and therapeutic effect of curcumin.” 
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Part Four – Supplemental Research Studies on Curcumin’s Health Benefits. 

Optional Reading, Not Required. Read them for your pleasure… 

A. Heart Health and Curcumin 

Effect of curcumin on high-sensitivity C-reactive protein and blood-lipids in patients with 

coronary heart disease. Zhang, Qing-bin and Liu, Fu-yuan.  2, s.l.: CNKI, February 2007, 

Chinese Traditional Patent Medicine, Vol. 2007, pp. 164-167. ISSN: 1001-1528. 

The Role of Chronic Inflammation in Cardiovascular Disease and its Regulation by 

Nutrients. Osiecki, Henry. [ed.] Kathleen A. Head. 1, Napa: Thorne Research, Inc., March 

2004, Alternative Medicine Review, Vol. 9, pp. 32-53. ISSN: 1089-5159. 

An hydroalcoholic extract of Curcuma longa lowers the apo B:apo A ratio Implications for 

atherogenesis prevention. Ramírez-Boscá, Ana, et al., et al. [ed.] Bernard L. Strehler. 1-2, 

Los Angeles: Elsevier Science Ireland Ltd., October 20, 2000, Mechanisms of Ageing and 

Development, Vol. 119, pp. 41-47. DOI: 10.1016/S0047-6374(00)00169-

X; http://www.sciencedirect.com/science/article/pii/S004763740000169X. ISSN: 0047-6374. 

Blaylock, Russell L. What Drug Companies Don’t Want You to Know about Heart Disease, 

Cholesterol, and Obesity. The Blaylock Wellness Report. February 2008, Vol. 5, 2. 

Cardiovascular Protection by Curcumin: Molecular Aspects. Kapakos, Georgia, Youreva, 

Viktoria and Srivastava, Ashok K. [ed.] S.C. Sharma. New Delhi: National Institute of 

Science Communication and Information Resources, October 2012, Indian Journal of 

Biochemistry & Biophysics, Vol. 49, pp. 306-315. ISSN: 0301-1208. 

Protective Effect of Curcumin on Pulmonary and Cardiovascular Effects Induced by 

Repeated Exposure to Diesel Exhaust Particles in Mice. Nemmar, Abderrahim, 

Subramaniyan, Deepa and Ali, Badreldin H. [ed.] Mauricio Rojas. 6, s.l.: Public Library of 

Science, June 22, 2012, PLoS One, Vol. 7, p. e39554. DOI: 

10.1371/journal.pone.0039554; http://journals.plos.org/plosone/article?id=10.1371/journal.po

ne.0039554. ISSN: 1932-6203. 

Curcumin maintains cardiac and mitochondrial function in chronic kidney disease. Correa, 

Francisco, et al., et al. [ed.] Kelvin Davies. Los Angeles: Elsevier Inc., August 2013, Free 

Radical Biology and Medicine, Vol. 61, pp. 119-129. DOI: 

10.1016/j.freeradbiomed.2013.03.017; http://www.sciencedirect.com/science/article/pii/S089

1584913001226. ISSN: 0891-5849. 

Anti-platelet effects of Curcuma oil in experimental models of myocardial ischemia-

reperfusion and thrombosis. Prakash, Prem, et al., et al. [ed.] Charles Francis and Per 

Morten Sandset. 2, Rochester; Oslo: European Thrombosis Research Organisation, 

February 2011, Thrombosis Research, Vol. 127, pp. 111-118. DOI: 

10.1016/j.thromres.2010.11.007; http://www.thrombosisresearch.com/article/S0049-

3848(10)00603-1/abstract. ISSN: 0049-3848. 

http://www.sciencedirect.com/science/article/pii/S004763740000169X
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0039554
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0039554
http://www.sciencedirect.com/science/article/pii/S0891584913001226
http://www.sciencedirect.com/science/article/pii/S0891584913001226
http://www.thrombosisresearch.com/article/S0049-3848(10)00603-1/abstract
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Protective effect of curcumin against cardiac dysfunction in sepsis rats. Yang, Cheng, et al., 

et al. [ed.] John M. Pezzuto. 4, London: Informa Healthcare, April 2013, Pharmaceutical 

Biology, Vol. 51, pp. 482-487. DOI: 

10.3109/13880209.2012.742116; http://informahealthcare.com/doi/abs/10.3109/13880209.2

012.742116. ISSN: 1388-0209. 

University of Minnesota Medical School. U of M Medical School researchers find natural 

antioxidant can protect against cardiovascular disease. American Association for the 

Advancement of Science (AAAS): Eureka Alert! [Online] June 15, 2012. [Cited: March 25, 

2015.] http://health.umn.edu/media/releases/GPx3/. 

Apolipoproteins A-I and B: biosynthesis, role in the development of atherosclerosis and 

targets for intervention against cardiovascular disease. Olofsson, Sven-Olof, Wiklund, 

Olov and Borén, Jan. [ed.] Roland Asmar. 4, Paris: Dove Medical Press Limited: 

International Society of Vascular Health, August 2007, Vascular Health and Risk 

Management, Vol. 3, pp. 491-502. ISSN: 1178-2048. 

Long-term curcumin administration protects against atherosclerosis via hepatic regulation of 

lipoprotein cholesterol metabolism. Shin, Su-Kyung, et al., et al. [ed.] Hans-Ulrich Humpf. 

12, Weinheim: WILEY-VCH Verlag GmbH & Co., December 2011, Molecular Nutrition & 

Food Research, Vol. 55, pp. 1829-1840. DOI: 

10.1002/mnfr.201100440; http://onlinelibrary.wiley.com/doi/10.1002/mnfr.201100440/abstra

ct. eISSN: 1613-4133. 

Curcumin Improves Hemodynamic Status and Attenuates Arterial Remodeling in L-NAME-

Induced Hypertensive Rats. Boonla, Orachorn, et al., et al. Bangkok: Journal of 

Physiological and Biomedical Sciences, 2012. 41st Annual Scientific Meeting of The 

Physiological Society of Thailand. Vol. 25, p. 38. O-04. 

The dietary compound curcumin inhibits p300 histone acetyltransferase activity and 

prevents heart failure in rats. Morimoto, Tatsuya, et al., et al. [ed.] Howard Rockman. 3, 

Durham: American Society for Clinical Investigation, March 3, 2008, The Journal of Clinical 

Investigation, Vol. 118, pp. 868–878. DOI: 

10.1172/JCI33160; http://www.jci.org/articles/view/33160. ISSN: 0021-9738. 

The Sonodynamic Effect of Curcumin on THP-1 Cell-Derived Macrophages. Wang, 

Fengping, et al., et al. [ed.] Leandro Machado Rocha. Article ID 737264, Harbin: Hindawi 

Publishing Corporation, 2013, BioMed Research International, Vol. 2013, pp. 1-9. DOI: 

10.1155/2013/737264; http://www.hindawi.com/journals/bmri/2013/737264/. eISSN: 2314-

6141. 

Curcumin Suppresses Gelatinase B Mediated Norepinephrine Induced Stress in H9c2 

Cardiomyocytes. Kohli, Shrey, et al., et al. [ed.] Effie C. Tsilibary. 10, Demokritos: Public 

Library of Science, October 7, 2013, PLoS One, Vol. 8, p. e76519. DOI: 

10.1371/journal.pone.0076519; http://journals.plos.org/plosone/article?id=10.1371/journal.po

ne.0076519. eISSN: 1932-6203. 

http://informahealthcare.com/doi/abs/10.3109/13880209.2012.742116
http://informahealthcare.com/doi/abs/10.3109/13880209.2012.742116
http://health.umn.edu/media/releases/GPx3/
http://onlinelibrary.wiley.com/doi/10.1002/mnfr.201100440/abstract
http://onlinelibrary.wiley.com/doi/10.1002/mnfr.201100440/abstract
http://www.jci.org/articles/view/33160
http://www.hindawi.com/journals/bmri/2013/737264/
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0076519
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0076519
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Miriyala, Sumitra, Panchatcharam, Manikandan and Rengarajulu, 

Puvanakrishnan. Cardioprotective Effects of Curcumin. [ed.] Bharat B. Aggarwal, Young-

Joon Surh and Shishir Shishodia. The Molecular Targets and Therapeutic Uses of Curcumin 

in Health and Disease. New York: Springer Science+Business Media, LLC, 2007, pp. 359-

378. ISBN-13: 978-0-387-46400-8. 

Effect of Tetrahydrocurcumin on Aortic Stiffening in Mice Exposed to Cadmium. Donpunha, 

Wanida, et al., et al. Bangkok: Journal of Physiological and Biomedical Sciences, 2012. 

41st Annual Scientific Meeting of The Physiological Society of Thailand. Vol. 25, p. 36. O-

02. 

Curcuma oil ameliorates hyperlipidaemia and associated deleterious effects in golden 

Syrian hamsters. Singh, Vishal, et al., et al. [ed.] G.C. Burdge. 3, Southampton: Cambridge 

University Press, August 2013, British Journal of Nutrition, Vol. 110, pp. 437-446. DOI: 

http://dx.doi.org/10.1017/S0007114512005363; http://journals.cambridge.org/action/displayA

bstract?fromPage=online&aid=8957513&fileId=S0007114512005363. ISSN: 0007-1145. 

Curcumin increases vasodilatory effect of cilostazol in diabetic rat aorta. Nurullahoğlu-

Atalik, K.E., et al., et al. [ed.] Ashok Agarwal. 2, New Delhi: CSIR-National Institute of 

Science Communication and Information Resources, February 2012, Indian Journal of 

Experimental Biology, Vol. 50, pp. 128-132. ISSN: 0019-5189. 

Anti-Inflammatory Polymeric Coatings for Implantable Biomaterials and Devices. Bridges, 

Amanda W. and Andrés J. García, Ph.D. [ed.] David C. Klonoff. 6, Burlingame: Diabetes 

Technology Society, November 2008, Journal of Diabetes Science and Technology, Vol. 2, 

pp. 984-994. ISSN: 1932-2968. 

Sefton, Michael V., Gemmell, Cynthia H. and Gorbet, Maud B. Nonthrombogenic 

Treatments and Strategies. [ed.] Buddy D. Ratner, et al., et al. Biomaterials Science. 3. 

Oxford: Academic Press: Elsevier Inc., 2013, Appendix E: Chapter II.5.2, pp. 1488-1509. 

ISBN: 978-0-12-374626-9. 

Curcumin (diferuloylmethane) delivery methods: A review. Angelo Azzi. 1, Boston: John 

Wiley & Sons, Inc.: International Union of Biochemistry and Molecular Biology, Inc., 

January/February 2013, Biofactors, Vol. 39, pp. 21-26. DOI: 

10.1002/biof.1080; http://onlinelibrary.wiley.com/doi/10.1002/biof.1080/abstract. eISSN: 

1872-8081. 

Preparation and blood compatibility of electrospun PLA/curcumin composite 

membranes. Chen, Yan, et al., et al. [ed.] Won Ho Jo. 10, Seoul: The Korean Fiber Society, 

December 2012, Fibers and Polymers, Vol. 13, pp. 1254-1258. DOI: 10.1007/s12221-012-

1254-x; http://link.springer.com/article/10.1007%2Fs12221-012-1254-x. ISSN: 1229-9197. 

Demethoxycurcumin, a major active curcuminoid from Curcuma longa, suppresses balloon 

injury induced vascular smooth muscle cell migration and neointima formation: An in vitro 

and in vivo study. Sheu, Ming-Jyh, et al., et al. [ed.] Hans-Ulrich Humpf. 9, KGaA, 

Weinheim: WILEY-VCH Verlag GmbH & Co., September 2013, Molecular Nutrition & Food 

http://journals.cambridge.org/action/displayAbstract?fromPage=online&aid=8957513&fileId=S0007114512005363
http://journals.cambridge.org/action/displayAbstract?fromPage=online&aid=8957513&fileId=S0007114512005363
http://onlinelibrary.wiley.com/doi/10.1002/biof.1080/abstract
http://link.springer.com/article/10.1007%2Fs12221-012-1254-x
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Research, Vol. 57, pp. 1586-1597. DOI: 10.1002/mnfr.201200462; 

 http://onlinelibrary.wiley.com/doi/10.1002/mnfr.201200462/abstract. eISSN: 1613-4133. 

Forming of Demethoxycurcumin Nanocrystallite-Chitosan Nanocarrier for Controlled Low 

Dose Cellular Release for Inhibition of the Migration of Vascular Smooth Muscle 

Cells. Wang, Yen-Jen, et al., et al. [ed.] Gordon L. Amidon. 8, Washington, D.C.: American 

Chemical Society, August 6, 2012, Molecular Pharmaceutics, Vol. 9, pp. 2268-2279. DOI: 

10.1021/mp300150q; http://pubs.acs.org/doi/abs/10.1021/mp300150q. ISSN: 1543-8384. 

In vitro mutagenicity and blood compatibility of paclitaxel and curcumin in poly (dl-lactide-co-

glicolide) films. Vieira, Iara Lucia Barbosa Fernandes, et al., et al. [ed.] Daniel Acosta, 

Frank A. Barile and Bas J. Blaauboer. 1, Cincinnati; Queens; Utrecht: Elsevier Ltd., 

February 2013, Toxicology in Vitro, Vol. 27, pp. 198-203. ISSN: 0887-2333. 

Natural wound healing and bioactive natural products. Tsala, David Emery, Amadou, 

Dawe and Habtemariam, Solomon. [ed.] T. Efferth. 3, Surrey: Inforesights Publishing, 

2013, Phytopharmacology, Vol. 4, pp. 532-560. e2046-1194. 

Combined effect of PLGA and curcumin on wound healing activity. Chereddy, Kiran 

Kumar, et al., et al. [ed.] K. Park. 2, West Lafayette: Elsevier B.V., October 28, 2013, 

Journal of Controlled Release, Vol. 171, pp. 208-215. ISSN: 0168-3659. 

Proteins mediating collagen biosynthesis and accumulation in arterial repair: novel targets 

for anti-restenosis therapy. Osherov, Azriel B., et al., et al. [ed.] H. Michael Piper and 

David Garcia-Dorado. 1, Düsseldorf; Barcelona: Oxford University Press: European Society 

of Cardiology, July 1, 2011, Cardiovascular Research, Vol. 91, pp. 16-26. DOI: 

10.1093/cvr/cvr012; http://cardiovascres.oxfordjournals.org/content/91/1/16.full. ISSN: 0008-

6363. 

Dysregulation of the Ubiquitin-Proteasome System by Curcumin Suppresses Coxsackievirus 

B3 Replication. Si, Xiaoning, et al., et al. [ed.] Lynn W. Enquist. 7, Washington DC: 

American Society for Microbiology, January 2007, Journal of Virology, Vol. 81, pp. 3142-

3150. DOI: 10.1128/JVI.02028-06; http://jvi.asm.org/content/81/7/3142. ISSN: 0022-538X. 

Curcumin Protects Mice From Coxsackievirus B3-Induced Myocarditis by Inhibiting the 

Phosphatidylinositol 3 kinase/Akt/Nuclear Factor-κB Pathway. Song, Yunxiao, et al., et 

al. [ed.] Robert A. Kloner. 6, Los Angeles: SAGE Publications, September 19, 2013, Journal 

of Cardiovascular Pharmacology and Therapeutics, Vol. 18, pp. 560-569. DOI: 

10.1177/1074248413503044; http://cpt.sagepub.com/content/18/6/560. ISSN: 1074-2484. 

Non-HDL-C is a Better Predictor for the Severity of Coronary Atherosclerosis Compared with 

LDL-C. Zhang, Yan, et al., et al. [ed.] A. Robert Denniss. 10, Sydney: Elsevier B.V.: 

Australian and New Zealand Society of Cardiac and Thoracic Surgeons; Cardiac Society of 

Australia and New Zealand, October 2016, Heart, Lung and Circulation, Vol. 25, pp. 975-

981. DOI:10.1016/j.hlc.2016.04.025; 

 http://linkinghub.elsevier.com/retrieve/pii/S1443950616302608. ISSN: 1443-9506; PMID: 

27634241. 

http://onlinelibrary.wiley.com/doi/10.1002/mnfr.201200462/abstract
http://pubs.acs.org/doi/abs/10.1021/mp300150q
http://cardiovascres.oxfordjournals.org/content/91/1/16.full
http://jvi.asm.org/content/81/7/3142
http://cpt.sagepub.com/content/18/6/560
http://linkinghub.elsevier.com/retrieve/pii/S1443950616302608
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B. Curcumin Studies for Colon Health, Diabetes,  Hyperlipidemia, and Obesity - In 

this section I present excerpts from four studies on the efficacy of curcumin for treating 

colon health, diabetes, hyperlipidemia, and obesity. Thereafter I present many further 

studies on these subjects for the reader’s pleasure and further information. Optional. 

1.  Preventive Effects of Curcumin on the Development of 

Azoxymethane-Induced Colonic Preneoplastic Lesions in Male 

C57BL/KsJ-db/db Obese Mice.  

Kubota, Masaya, et al., et al. [ed.] Leonard A. Cohen. 1, Valhalla: Taylor and Francis, 

2012, Nutrition and Cancer, Vol. 64, pp. 72-79. DOI: 

10.1080/01635581.2012.630554; http://www.tandfonline.com/doi/abs/10.1080/01635581.20

12.630554#.VDq8izZOVD8. ISSN: 0163-5581. 

Abstract - I have excerpted quotes from the abstract of this study  from  the journal  

Nutrition and Cancer Volume 64, 2012 - Issue 1   I have added bold for emphasis. HK 

“Obesity-related metabolic abnormalities include a state of chronic 
inflammation and adipocytokine imbalance, which increase the risk of 
colon cancer. Curcumin, a component of turmeric, exerts both cancer 
preventive and antiinflammatory properties. Curcumin is also expected to 
have the ability to reverse obesity-related metabolic derangements…  

“….Feeding with a diet containing 0.2% and 2.0% curcumin caused a significant 
reduction in the total number of colonic premalignant lesions compared with 
basal diet-fed mice… 

“….In conclusion, curcumin inhibits the development of colonic 
premalignant lesions in an obesity-related colorectal carcinogenesis 
model…Curcumin may be useful in the chemoprevention of colorectal 
carcinogenesis in obese individuals 
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2. Hypoglycemic Effects of Turmeric (Curcuma longa L. Rhizomes) on 

Genetically Diabetic KK-Ay Mice 

Minpei Kuroda, Yoshihiro Mimaki, Tozo Nishiyama, Tatsumasa Mae, Hideyuki Kishida, Misuzu 

Tsukagawa, Kazuma Takahashi, Teruo Kawada, Kaku Nakagawa, Mikio Kitahara 

Abstract is from the Biological and Pharmaceutical Bulletin of Japan 

JOURNALS FREE ACCESS 

2005 Volume 28 Issue 5 Pages 937-939 

DOI https://doi.org/10.1248/bpb.28.937 

Abstract
 

Abstract 

The turmeric (Curcuma longa L. rhizomes) EtOH extract significantly suppressed an increase in blood glucose 

level in type 2 diabetic KK-Ay mice. In an in vitro evaluation, the extract stimulated human adipocyte 

differentiation in a dose-dependent manner and showed human peroxisome proliferator-activated receptor 

(PPAR)-γ ligand-binding activity in a GAL4-PPAR-γ chimera assay. The main constituents of the extract were 

identified as curcumin, demethoxycurcumin, bisdemethoxycurcumin, and ar-turmerone, which had also PPAR-

γ ligand-binding activity. These results indicate that turmeric is a promising ingredient of functional food 

for the prevention and/or amelioration of type 2 diabetes and that curcumin, demethoxycurcumin, 

bisdemethoxycurcumin, and ar-turmerone mainly contribute to the effects via PPAR-γ activation. 
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3. I have excerpted quotes from the abstract of this study which is from  BioFactors. I have added 

bold for emphasis. HK 

Molecular mechanisms of hypolipidemic effects of 

curcumin 
Jean‐Marc Zingg, Syeda T. Hasan, Mohsen Meydani 

First published: 22 January 2013 

https://doi.org/10.1002/biof.1072 

 Read the full text PDF 

Abstract 

“Recent evidence suggests potential benefits from phytochemicals and 
micronutrients in reducing the elevated oxidative and lipid‐mediated stress 
associated with inflammation, obesity, and atherosclerosis. …  

“…curcumin, a polyphenol present in the rhizomes of turmeric (Curcuma longa) 
spice, influences oxidative and lipid‐mediated stress in the vascular system…  

“…curcumin may act chemically as scavenger of free radicals… 

“…The resulting lower oxidative and lipid‐mediated stress may not only explain 
the beneficial effects of curcumin on inflammation, cardiovascular, and 
neurodegenerative disease, but may also contribute to the increase in maximum 
life‐span observed in animal models. © 2013 BioFactors, 39(1):101–121, 2013” 

 

For the full abstract, visit https://iubmb.onlinelibrary.wiley.com/doi/abs/10.1002/biof.1072 

or read BioFactors, Volume39, Issue1 

Special Issue: CURCUMIN 

January/February 2013 

Pages 101-121 
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4. This abstract is from Nutrients.  I have added emphasis in bold. HK 

Dietary Polyphenols and Obesity 
Mohsen Meydani * andSyeda T. Hasan 

Vascular Biology Laboratory, Jean Mayer USDA- Human Nutrition Research Center on Aging at Tufts 

University, 711 Washington Street, Boston, MA 02111, USA 

Author to whom correspondence should be addressed. 
Nutrients 2010, 2(7), 737-751; https://doi.org/10.3390/nu2070737 
Received: 4 June 2010 / Revised: 1 July 2010 / Accepted: 7 July 2010 / Published: 8 July 2010 

(This article belongs to the Special Issue Dietary Antioxidants) 

 Full-Text     

 PDF [138 KB, uploaded 8 July 2010] 

Abstract 
“The prevalence of overweight and obesity and their associated metabolic disorders are 

considered a major threat to the public’s health. While several diet and exercise 

programs are available for weight loss and prevention of weight regain, progress is 

often slow and disappointing. Recently, natural bioactive phytochemicals present in 

foods have been discovered for their potential health benefit effects on the prevention of 

chronic disorders such as cancer, cardiovascular disease, inflammatory and metabolic 

diseases including obesity. Polyphenols are a class of naturally-occurring 

phytochemicals, of which some such as catechins, anthocynines, resveratrol and 

curcumin have been shown to modulate physiological and molecular pathways 

that are involved in energy metabolism, adiposity, and obesity. The potential in 

vivo, beneficial effects of these polyphenols on adiposity and obesity as complementary 

agents in the up-regulation of energy expenditure have emerged by investigating these 

compounds in cell cultures, animal models of obesity and in some human clinical and 

epidemiological studies. In this brief review, the efficacy of the above-named 

polyphenols and their potential efficacy to modulate obesity and some associated 

disorders are discussed.  View Full-Text 

[Excerpted from full text] 5. Curcumin 
“Curcumin is the major, bioactive polyphenol present in the spice turmeric, which is 

the ground rhizome of the perennial herb Curcuma longa. In addition to being used as a 

spice and colorant, turmeric has been used in Asian medicine since the second 

millennium BC [76]. Curcumin is a low molecular polyphenol with several biological 

properties. It has been shown to possess antioxidant, anti-inflammatory, 

anticancer, anti-angiogenesis, chemopreventive and chemotherapeutic properties 

[77]. The first report referring to curcumin’s effect on disease in humans was published 

in The Lancet about 80 years ago [78]. Rao et al. reported that curcumin 

supplementation at the dose of 500-1,000 mg/kg in rat diet reduced liver cholesterol 

https://www.mdpi.com/search?authors=Mohsen%20Meydani&orcid=
https://www.mdpi.com/search?authors=Syeda%20T.%20Hasan&orcid=
https://doi.org/10.3390/nu2070737
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and increased bile acid excretion [79]. At a dose of 250 mg/kg, curcumin was also 

reported to reduce weight gain in rats after 4 weeks and tended to reduce liver 

weight as well as blood triglyceride and free fatty acids levels [80]. 

“In addition to the above-mentioned earlier studies, recent cell culture and animal 

studies have explored the impact of curcumin on lipid metabolism, adiposity, and 

inflammation in more detail. Curcumin may have a significant effect on adiposity 

and lipid metabolism through several mechanisms including modulation of 

energy metabolism, inflammation, and suppression of angiogenesis. It has been 

well established that angiogenesis plays pivotal roles in the growth and expansion of 

adipose tissue (reviewed in [81,82,83,84]) was also reported to reduce weight to 

suppress angiogenesis, it has mainly been investigated for its effect on cancerous 

tumor growth. However, it may play an important role in the growth and expansion of 

adipose tissue as well. It is known that through down-regulation of several factors 

including vascular endothelial growth factor (VEGF), basic fibroblast growth factor 

(bFGF) and epidermal growth factor (EGF), as well as angiopoietin and hypoxia-

inducible factors (HIF)-1α, curcumin suppresses angiogenesis and restricts the 

growth of tumors [85,86]. Therefore, curcumin may contribute to the prevention of 

adipogenesis through suppression of angiogenesis into the adipose tissue [87]. In 

adipose tissue, angiogenesis is mediated by adipose tissue secretion of adipokines 

including leptin, adiponectin, resistin, visfatin, tumor necrosis factor (TNF)-α, 

interleukin(IL)-6, IL-1, and VEGF [88]. Therefore, the inhibition of angiogenesis in 

adipose tissue can be used as a strategy to prevent the growth of adipose tissue 

and thus, obesity. We have demonstrated this effect of curcumin in our recent 

study [89] where supplementing a high fat diet of C57BL/6J mice with curcumin 

reduced microvessel density as an indication of suppression of angiogenesis in adipose 

tissue. 

“Like other polyphenols reviewed above, we in our recent study found that 

curcumin activated AMPK and down-regulated ACC activity through phosphorylation of 

this enzyme, which in turn down-regulated the flow of acetyl CoA to malonyl CoA 

leading to up-regulation of carnitine palmitoyltransferase-1 (CPT-1), which transfers 

cytosolic long-chain fatty acyl CoA into the mitochondria for oxidation [90]. In addition, 

through activation of AMPK, curcumin down-regulated synthesis of glycerol lipids by 

inhibiting glycerol-3-phosphate acyl transferase-1 (GPAT-1) activity, which esterifies 

fatty acids to glycerol to form triglycerides for storage [89]. 

“These effects of curcumin on energy metabolism were observed both in adipocyte 

cultures and in adipose tissue of mice fed a high fat diet. Several other studies in 

animal models of obesity have reported the beneficial effects of curcumin on 

body weight and fat, adiposity, and energy metabolism. Asai and Miyazawa [91] 

reported that relatively high dietary curcumin supplementation (2 and 10 g/kg diet) 
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for two weeks in rats reduced epididymal adipose tissue, attenuated liver fatty acid 

synthesis, and increased rat liver acetyl CoA oxidase activity, which is the first catalytic 

enzyme in fatty acid β-oxidation. Recently, it was reported that supplementing the 

high fat diet of hamsters with 500 mg/kg curcumin reduced the levels of free fatty 

acid, total cholesterol, triglycerides, and leptin as well as the insulin resistance 

index [92]. The hypoglycemic effect of ethanolic extract of turmeric has also been 

reported in genetically diabetic KK-Ay/Ta mice [93]. Jang et al. also reported that in 

hamsters fed a high fat diet, curcumin supplementation increased the hepatic β-

oxidation and decreased fatty acid and cholesterol synthesis [92]. These observations 

are in support of our findings that curcumin supplementation suppressed a high fat diet-

induced fatty liver in mice and reduced plasma levels of cholesterol, triglycerides, 

glucose, and free fatty acids. In a mouse model of insulin resistant obesity, Weisberg et 

al. [94] recently reported that inclusion of a generous amount of curcumin in the 

diet significantly ameliorated type 2 diabetes and inflammation in the liver as 

detected by a lower expression of nuclear factor (NF)-κB and reduced the infiltration of 

macrophages in adipose tissues. They also reported that although mice consumed 

more curcumin-supplemented food (i.e., more calories), they nevertheless displayed a 

lower body weight and a lower body fat as measured by nuclear magnetic resonance 

(NMR). 

“In our study, [89] we also found that curcumin supplementation suppressed 

expression of PPARγ and C/EBPα, transcription factors that are mainly found in adipose 

tissue and are the key transcription factors in adipogenesis and lipogenesis [95]. 

Curcumin also suppressed differentiation of pre-adipocytes to adipocytes, which in turn 

attenuated adipose tissue growth and expansion. This effect of curcumin might have 

been mediated through suppressing the expression of PPARγ transcription factor 

because a PPARγ agonist, such as thiazolidinedione, induces differentiation of human 

pre-adipocytes and increases subcutaneous adiposity [96]. Therefore, suppression of 

these transcription factors by curcumin is another potential mechanism by which 

curcumin contributes to the suppression of adipogenesis. 

“It is worth mentioning that studies on the effect of curcumin on metabolic 

syndrome and obesity have been conducted in the experimental animals, 

whereas supplementation studies on humans are mainly limited to investigations 

related to curcumin’s anti-inflammatory and anti-cancer properties. Therefore, 

curcumin’s anti-obesity effect in humans remains to be demonstrated after establishing 

its safety after long-term use. 

This is an open access article distributed under the Creative Commons Attribution 

License (CC BY 3.0). 
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https://www.jstage.jst.go.jp/article/bpb/28/12/28_12_2220/_article
http://www.sciencedirect.com/science/article/pii/S1319610312000397
http://www.sciencedirect.com/science/article/pii/S1319610312000397
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Southeast Asian Journal of Tropical Medicine and Public Health, Vol. 32, pp. 208-215. 

ISSN: 0125-1562. 

Investigation of the anti-inflammatory effect of Curcuma longa in Helicobacter pylori-infected 

patients. Koosirirat, Chucart, et al., et al. [ed.] J.E. Talmadge. 7, Omaha: Elsevier B.V., 

July 2010, International Immunopharmacology, Vol. 10, pp. 815-818. DOI: 

10.1016/j.intimp.2010.04.021; http://www.sciencedirect.com/science/article/pii/S1567576910

001359. ISSN: 1567-5769. 

The effects of a traditional drug, turmeric (Curcuma longa), and placebo on the healing of 

duodenal ulcer. Van Dau, N., et al., et al.[ed.] N.R. Farnsworth and H. Wagner. 1, Chicago, 

Munich: Elsevier GmbH: Gusav Fischer Verlag, March 1998, Phytomedicine, Vol. 5, pp. 29-

34. DOI: 10.1016/S0944-7113(98)80056-

1; http://www.sciencedirect.com/science/article/pii/S0944711398800561. ISSN: 0944-7113. 

Shishodia, Shishir, Singh, Tulika and Chaturvedi, Madan M. Modulation of Transcription 

Factors by Curcumin. [ed.] Bharat B. Aggarwal, Young-Joon Surh and Shishir Shishodia. 

The Molecular Targets and Therapeutic Uses of Curcumin in Health and Disease. New 

York: Springer Science+Business Media, LLC, 2007, pp. 127-148. ISBN-13: 978-0-387-

46400-8. 

Oral Supplementation of Turmeric Decreases Proteinuria, Hematuria, and Systolic Blood 

Pressure in Patients Suffering From Relapsing or Refractory Lupus Nephritis: A 

Randomized and Placebo-controlled Study. Khajehdehi, Parviz, et al., et al. [ed.] Jerrilynn 

D. Burrowes and Christoph Wanner. 1, Brookville; Wüerzburg: Elsevier Inc.: National Kidney 

Foundation, Inc., January 2012, Journal of Renal Nutrition, Vol. 22, pp. 50-57. DOI: 

10.1053/j.jrn.2011.03.002; http://www.jrnjournal.org/article/S1051-2276(11)00064-

1/abstract. ISSN: 1051-2276. 

Diverse effects of a low dose supplement of lipidated curcumin in healthy middle aged 

people. DiSilvestro, Robert A, et al., et al. [ed.] Nehme Gabriel. 79, Leesburg: BioMed 

Central Ltd., September 26, 2012, Nutrition Journal, Vol. 11. DOI: 10.1186/1475-2891-11-

79; http://www.nutritionj.com/content/11/1/79. ISSN: 1475-2891. 

Effect of oral curcumin administration on serum peroxides and cholesterol levels in human 

volunteers. Soni, K.B. and Kuttan, R. [ed.] K.K. Deepak. 4, Delhi: Association of 

Physiologists and Pharmacologists of India, October 1992, Indian Journal of Physiology and 

Pharmacology, Vol. 36, pp. 273-275. ISSN: 0019-5499. 

Effects of Supplementation with Curcuminoids on Dyslipidemia in Obese Patients: A 

Randomized Crossover Trial. Mohammadi, Akram, et al., et al. [ed.] Elizabeth M. 

Williamson, et al., et al. 3, Reading; Naples; Seoul; Charleston: John Wiley & Sons, Ltd., 

May 21, 2012, Phytotherapy Research, Vol. 27, pp. 374-379. DOI: 

10.1002/ptr.4715; http://onlinelibrary.wiley.com/doi/10.1002/ptr.4715/abstract. eISSN: 1099-

1573. 

http://www.sciencedirect.com/science/article/pii/S1567576910001359
http://www.sciencedirect.com/science/article/pii/S1567576910001359
http://www.sciencedirect.com/science/article/pii/S0944711398800561
http://www.jrnjournal.org/article/S1051-2276(11)00064-1/abstract
http://www.jrnjournal.org/article/S1051-2276(11)00064-1/abstract
http://www.nutritionj.com/content/11/1/79
http://onlinelibrary.wiley.com/doi/10.1002/ptr.4715/abstract
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Lipid-modifying effects of adjunctive therapy with curcuminoids-piperine combination in 

patients with metabolic syndrome: Results of a randomized controlled trial. Panahi, Yunes, 

et al., et al. [ed.] Robbert van Haselen. 5, Kingston, Surrey: Elsevier Inc., October 2014, 

Complementary Therapies in Medicine, Vol. 22, pp. 851-857. DOI: 

10.1016/j.ctim.2014.07.006; http://www.complementarytherapiesinmedicine.com/article/S09

65-2299(14)00114-9/abstract. ISSN: 0965-2299. 

Curcumin improves intestinal barrier function: Modulation of intracellular signaling and 

organization of tight junctions. Wang, Jing, Ghosh, Siddhartha S. and Ghosh, 

Shobha. [ed.] Josephine Adams. 4, Bristol: American Physiological Society, March 1, 2017, 

American Journal of Physiology - Cell Physiology®, Vol. 314, pp. C438-C445. DOI: 

10.1152/ajpcell.00235.2016; http://ajpcell.physiology.org/content/early/2017/02/23/ajpcell.00

235.2016. ISSN: 0363-6143; PMID: 28249988. 

Turmeric-based beverage blunted acute high fat meal-induced oxidative stress by lowering 

serum malondialdehyde (MDA) levels: a randomized cross-over study. Zanzer, Yoghatama 

Cindya, et al., et al. [ed.] Veronika Butterweck. S01, Muttenz: Georg Thieme Verlag KG, 

December 14, 2016, Planta Medica, Vol. 82, pp. S1-S381. DOI: 10.1055/s-0036-

1596975; https://www.thieme-connect.de/DOI/DOI?10.1055/s-0036-1596975. ISSN: 0032-

0943. 

Curcumin for maintenance of remission in ulcerative colitis. Garg, Sushil K., et al., et 

al. [ed.] Cochrane IBD Group. s.l.: John Wiley & Sons, Ltd., October 17, 2012, Cochrane 

Database of Systematic Reviews. DOI: 

10.1002/14651858.CD008424.pub2; http://onlinelibrary.wiley.com/doi/10.1002/14651858.C

D008424.pub2/abstract. ISSN: 1469-493X; PMID: 23076948. 

Curcumin in Combination With Mesalamine Induces Remission in Patients With Mild-to-

Moderate Ulcerative Colitis in a Randomized Controlled Trial. Salomon, Nir, et al., et 

al. [ed.] Hashem B. El-Serag. 8, Houston: Elselvier: Saunders, August 2015, Clinical 

Gastroenterology and Hepatology, Vol. 13, pp. 1444-1449.e1. DOI: 

10.1016/j.cgh.2015.02.019; http://www.cghjournal.org/article/S1542-3565(15)00158-

5/fulltext. ISSN: 1542-3565; PMID: 25724700. 

Low dose oral curcumin is not effective in induction of remission in mild to moderate 

ulcerative colitis: Results from a randomized double blind placebo controlled trial. Kedia, 

Saurabh, et al., et al. [ed.] Hugh J. Freeman. 2, Vancouver: Baishideng Publishing Group 

Co., Limited, May 6, 2017, World Journal of Gastrointestinal Pharmacology and 

Therapeutics, Vol. 8, pp. 147-154. DOI: 

10.4292/wjgpt.v8.i2.147; https://www.wjgnet.com/2150-5349/full/v8/i2/147.htm. eISSN: 

2150-5349; PMID: 28533925. 
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http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD008424.pub2/abstract
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C. Curcumin for the Kidneys 

In this section I present excerpts from two studies on the efficacy of curcumin for 

treating kidney disease. I have added the bold emphasis. HK. YOU ARE NOT 

EXPECTED TO READ ANY OFTHESE ADDITIONAL STUDIES AS PART OF 

THIS COURSE! For PLEASURE ONLY! 

1. Renoprotective effect of the antioxidant curcumin: Recent 

findings.  

Trujillo, Joyce, et al., et al. [ed.] V.M. Darley-Usmar and T. Grune. 1, Birmingham; Jena: 

Elsevier B.V., 2013, Redox Biology, Vol. 1, pp. 448-456. DOI: 

10.1016/j.redox.2013.09.003; http://www.sciencedirect.com/science/article/pii/S2213231713

000670. ISSN: 2213-2317. 

Redox Biology 
Volume 1, Issue 1, 2013, Pages 448-456 

Mini Review 

Renoprotective effect of the antioxidant curcumin: Recent findings 
Author links open overlay panelJoyceTrujilloaYolanda IrasemaChirinobEduardoMolina-JijóncAna 

CristinaAndérica-RomeroaEdiliaTapiadJoséPedraza-Chaverría 

https://doi.org/10.1016/j.redox.2013.09.003Get rights and content 

Under a Creative Commons license 

open access 

“Highlights” 

• 

“Curcumin prevents mitochondrial dysfunction in nephrotoxicity.” 

• 

“Curcumin prevents renal hemodynamic alterations in chronic renal 

failure.” 

• 

“Curcumin is a therapeutic agent in chronic renal failure.” 

http://www.sciencedirect.com/science/article/pii/S2213231713000670
http://www.sciencedirect.com/science/article/pii/S2213231713000670
https://www.sciencedirect.com/science/journal/22132317
https://www.sciencedirect.com/science/journal/22132317/1/1
https://www.sciencedirect.com/science/article/pii/S2213231713000670#!
https://www.sciencedirect.com/science/article/pii/S2213231713000670#!
https://www.sciencedirect.com/science/article/pii/S2213231713000670#!
https://www.sciencedirect.com/science/article/pii/S2213231713000670#!
https://www.sciencedirect.com/science/article/pii/S2213231713000670#!
https://www.sciencedirect.com/science/article/pii/S2213231713000670#!
https://www.sciencedirect.com/science/article/pii/S2213231713000670#!
https://www.sciencedirect.com/science/article/pii/S2213231713000670#!
https://www.sciencedirect.com/science/article/pii/S2213231713000670#!
https://www.sciencedirect.com/science/article/pii/S2213231713000670#!
https://www.sciencedirect.com/science/article/pii/S2213231713000670#!
https://www.sciencedirect.com/science/article/pii/S2213231713000670#!
https://www.sciencedirect.com/science/article/pii/S2213231713000670#!
https://doi.org/10.1016/j.redox.2013.09.003
https://s100.copyright.com/AppDispatchServlet?publisherName=ELS&contentID=S2213231713000670&orderBeanReset=true
https://creativecommons.org/licenses/by/3.0/
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• 

“Curcumin induces renal Nrf2 translocation.” 

• 

“Curcumin is an antiinflammatory agent in renal injury.” 

Abstract 

“… Numerous studies have shown that curcumin has broad biological functions 

particularly antioxidant and antiinflammatory. .. 

 

…The renoprotective effect of curcumin has been evaluated in 

several experimental models including diabetic nephropathy, chronic renal 

failure, ischemia and reperfusion and nephrotoxicity induced by compounds such 

as gentamicin, adriamycin, chloroquine, iron nitrilotriacetate, sodium 

fluoride, hexavalent chromium and cisplatin. .. 

 

“…It has been shown recently in a model of chronic renal failure that curcumin 

exerts a therapeutic effect; in fact it reverts not only systemic alterations but also 

glomerular hemodynamic changes…. Another recent finding shows that the 

renoprotective effect of curcumin is associated to preservation of function and 

redox balance of mitochondria…. 

 

“… these studies attribute the protective effect of curcumin in the kidney to the 

induction of the master regulator of antioxidant response nuclear factor erythroid-

derived 2 (Nrf2), inhibition of mitochondrial dysfunction, attenuation of inflammatory 

response, preservation of antioxidant enzymes and prevention of oxidative stress. 

…this paper identifies curcumin as a promising renoprotective molecule against 

renal injury.” 
 

 

 

https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/experimental-model
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/reperfusion
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/gentamicin
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/hexavalent-chromium
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/cisplatin
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/hemodynamics
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/mitochondrion
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/oxidative-stress
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2. Oral supplementation of turmeric attenuates proteinuria, 

transforming growth factor-β and interleukin-8 levels in patients 

with overt type 2 diabetic nephropathy: A randomized, double-blind 

and placebo-controlled study.  

Khajehdehi, Parviz, et al., et al. [ed.] Per-Uno Malmström. 5, Stockholm: Informa 

Plc, November 2011, Scandinavian Journal of Urology, Vol. 45, pp. 365-370. DOI: 

10.3109/00365599.2011.585622; http://informahealthcare.com/doi/abs/10.3109/003

65599.2011.585622. ISSN: 2168-1805. 

Abstract  

“Objective. End-stage renal disease (ESRD) due to type 2 diabetic nephropathy is a 
very common condition which is increasing in prevalence, and is associated with high 
global levels of mortality and morbidity. Both proteinuria and transforming growth factor-
β (TGF-β) may contribute to the development of ESRD in patients with diabetic 
nephropathy. Experimental studies indicate that turmeric improves diabetic nephropathy 
by suppressing TGF-β. Therefore, this study investigated the effects of turmeric on 
serum and urinary TGF-β, interleukin-8 (IL-8) and tumour necrosis factor-α (TNF-α), as 
well as proteinuria, in patients with overt type 2 diabetic nephropathy.” 

 “Material and methods. A randomized, double-blind and placebo-controlled study was 
carried out … Each patient in the trial group received one capsule with each meal 
containing 500 mg turmeric, of which 22.1 mg was the active ingredient curcumin 
(three capsules daily) for 2 months…” 

“Results. Serum levels of TGF-β and IL-8 and urinary protein excretion and IL-8 
decreased significantly comparing the pre- and post-turmeric supplementation 
values. No adverse effects…” 

“ Conclusion. Short-term turmeric supplementation can attenuate proteinuria, TGF-
β and IL-8 in patients with overt type 2 diabetic nephropathy and can be administered 
as a safe adjuvant therapy for these patients.” 

More optional research on curcumin for the kidneys: 

Effect of Turmeric and its Active Principle Curcumin on T3-Induced Oxidative Stress and 

Hyperplasia in Rat Kidney: A Comparison. Samanta, Luna, et al., et al. [ed.] Praveen 

Sharma. 4, Jaipur: Springer-Verlag, October 1, 2010, Indian Journal of Clinical Biochemistry, 

Vol. 25, pp. 393-397. DOI: 10.1007/s12291-010-0046-

6; http://link.springer.com/article/10.1007%2Fs12291-010-0046-6. ISSN: 0970-1915.. 

 

 

http://informahealthcare.com/doi/abs/10.3109/00365599.2011.585622
http://informahealthcare.com/doi/abs/10.3109/00365599.2011.585622
http://link.springer.com/article/10.1007%2Fs12291-010-0046-6
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Moreillon, Jennifer Josephine. Effects of eight weeks of curcumin and Boswellia serrata 

supplementation on plasma markers of inflammation and antioxidant activity in chronic 

kidney disease patients. Dept. of Health, Human Performance and Recreation, Baylor 

University. Waco: Baylor University's Digital Repository, 2010. Ph.D. Thesis. 

Curcumin Induces Nrf2 Nuclear Translocation and Prevents Glomerular Hypertension, 

Hyperfiltration, Oxidant Stress, and the Decrease in Antioxidant Enzymes in 5/6 

Nephrectomized Rats. Tapia, Edilia, et al., et al. [ed.] Felipe Dal-Pizzol. Article ID 269039, 

Rio de Janeiro: Hindawi Publishing Corporation, June 4, 2012, Oxidative Medicine and 

Cellular Longevity, Vol. 2012, pp. 1-14. DOI: 

10.1155/2012/269039; http://www.hindawi.com/journals/omcl/2012/269039/. ISSN: 1942-

0900. 

Curcumin and enalapril ameliorate renal failure by antagonizing inflammation in 5/6 

nephrectomized rats: role of phospholipase and cyclooxygenase. Ghosh, S.S., et al., et 

al. [ed.] Thomas R. Kleyman. 4, Pittsburgh: The American Physiological Society, February 

15, 2012, American Journal of Physiology - Renal Physiology, Vol. 302, pp. F439-F454. 

DOI: 10.1152/ajprenal.00356.2010; http://ajprenal.physiology.org/content/302/4/F439. ISSN: 

1931-857X. 

Amelioration of renal ischaemia-reperfusion injury by liposomal delivery of curcumin to renal 

tubular epithelial and antigen presenting cells. Rogers, N.M., et al., et al. [ed.] David R 

Poyner and Debbie L Hay. 1, Glasgow: John Wiley & Sons, Inc.: The British 

Pharmacological Society, May 2012, British Journal of Pharmacology, Vol. 166, pp. 194-

209. DOI: 10.1111/j.1476-

5381.2011.01590.x; http://onlinelibrary.wiley.com/doi/10.1111/j.1476-

5381.2011.01590.x/abstract. eISSN: 1476-5381. 

Beneficial Effects of the Bioflavonoids Curcumin and Quercetin on Early Function in 

Cadaveric Renal Transplantation: A Randomized Placebo Controlled Trial. Shoskes, 

Daniel, et al., et al. 11, s.l.: Lippincott Williams & Wilkins, December 15, 2005, 

Transplantation, Vol. 80, pp. 1556-1559. DOI: 

10.1097/01.tp.0000183290.64309.21; http://journals.lww.com/transplantjournal/pages/article

viewer.aspx?year=2005&issue=12150&article=00008&type=abstract. ISSN: 0041-1337. 

Curcumin Pretreatment Prevents Potassium Dichromate-Induced Hepatotoxicity, Oxidative 

Stress, Decreased Respiratory Complex I Activity, and Membrane Permeability Transition 

Pore Opening. García-Niño, Wylly Ramsés, et al., et al. [ed.] Shrikant Anant. Article ID 

424692, Kansas City: Hindawi Publishing Corporation, July 17, 2013, Evidence-Based 

Complementary and Alternative Medicine, Vol. 2013, pp. 1-19. DOI: 

10.1155/2013/424692; http://www.hindawi.com/journals/ecam/2013/424692/. eISSN: 1741-

4288. 

Oral nanoparticulate curcumin combating arsenic-induced oxidative damage in kidney and 

brain of rats. Sankar, Palanisamy. [ed.] Alan M. Hoberman. Horsham: SAGE Publications, 

October 8, 2013, Toxicology and Industrial Health. DOI: 

http://www.hindawi.com/journals/omcl/2012/269039/
http://ajprenal.physiology.org/content/302/4/F439
http://onlinelibrary.wiley.com/doi/10.1111/j.1476-5381.2011.01590.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1476-5381.2011.01590.x/abstract
http://journals.lww.com/transplantjournal/pages/articleviewer.aspx?year=2005&issue=12150&article=00008&type=abstract
http://journals.lww.com/transplantjournal/pages/articleviewer.aspx?year=2005&issue=12150&article=00008&type=abstract
http://www.hindawi.com/journals/ecam/2013/424692/
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10.1177/0748233713498455; http://tih.sagepub.com/content/early/2013/10/04/07482337134

98455. eISSN: 1477-0393. 

Protective effects of the dietary supplementation of turmeric (Curcuma longa L.) on sodium 

arsenite-induced biochemical perturbation in mice. Karim, Rezaul, et al., et al. [ed.] A.K. 

Khan. 3, Dhaka: Bangladesh Medical Research Council, December 2010, Bangladesh 

Medical Research Council Bulletin, Vol. 36, pp. 82-88. DOI: 

10.3329/bmrcb.v36i3.7287; http://www.banglajol.info/index.php/BMRCB/article/view/7287. 

ISSN: 0377-9238. 

Curcumin and analog 2a inhibit â-catenin pathway and ADPKD cyst growth. Bello-Reuss, 

Elsa, et al., et al. [ed.] Gerald Weissmann. Meeting Abstract Supplement 910.19, New York: 

Federation of American Societies for Experimental Biology, April 2013, The FASEB Journal, 

Vol. 27, p. 910.19. ISSN: 0892-6638. 

Pharmacological and clinical properties of curcumin. Beevers, Christopher S. and Huang, 

Shile. [ed.] Ayse Kuruuzum-Uz. Ankara: Dove Medical Press Ltd., June 23, 2011, Botanics: 

Targets and Therapy, Vol. 1, pp. 5-18. DOI: 

10.2147/BTAT.S17244; http://www.dovepress.com/pharmacological-and-clinical-properties-

of-curcumin-peer-reviewed-article-BTAT. ISSN: 1179-9897. 

A Pilot Study on Intravesical Administration of Curcumin for Cystitis Glandularis. Lu, Qiong, 

et al., et al. [ed.] Alfredo Vannacci. Article ID 269745, Prato: Hindawi Publishing 

Corporation, May 22, 2013, Evidence-Based Complementary and Alternative Medicine, Vol. 

2013, pp. 1-5. DOI: 

10.1155/2013/269745; http://www.hindawi.com/journals/ecam/2013/269745/. eISSN: 1741-

4288. 

Antimicrobial Activity of Three Different Rhizomes of Curcuma Longa & Curcuma Aromatica 

on Uropathogens of Diabetic Patients.Saleem, Mehvish, Daniel, Betty and K, Murli. [ed.] 

Manish S. Bhatia. 4, Pune: Academic Sciences, Oct-Dec 2011, International Journal of 

Pharmacy and Pharmaceutical Sciences, Vol. 3, pp. 273-279. ISSN: 0975-1491. 

Capsicum, Rosemary, and Turmeric. [book auth.] Manuchair Ebadi. Pharmacodynamic 

Basis of Herbal Medicine. 2. Boca Raton: CRC Press: Taylor & Francis Group, LLC, 2007, 

19, pp. 237-238. ISBN: 0-8493-7050-7. 
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D. Curcumin and the Liver 

In this section I present excerpts from one study on the efficacy of curcumin for 

treating the liver. I have added bold for emphasis. The reader may want to explore 

the many articles provided in the footnotes but they will NOT be subject to 

examination in this course. Also, thereafter I present many further studies on this 

subject for the reader’s pleasure and further information. Optional reading. 

1. Pharmacological actions of curcumin in liver diseases or damage.  

Rivera-Espinoza, Yadira and Muriel, Pablo. [ed.] Rajiv Jalan. 10, Calgary: John Wiley & 

Sons Ltd, November 2009, Liver International, Vol. 29, pp. 1457-1466. DOI: 10.1111/j.1478-

3231.2009.02086.x; http://onlinelibrary.wiley.com/doi/10.1111/j.1478-

3231.2009.02086.x/abstract. eISSN: 1478-3231.   
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Abstract 

Since 1900 BC, several therapeutic activities have been attributed to the rhizomes of 
the plant Curcuma longa for a variety of diseases, including liver disorders. Curcumin, 
the main active compound obtained from this plant, was first isolated two centuries ago 
and its structure as diferuloylmethane was determined in 1910. Curcumin has shown 
anti‐inflammatory, anti‐oxidant, antifungal, antibacterial and anticancer activities. 
The pharmacological properties of curcumin were reviewed recently and focused mainly 
on its anticancer properties. However, its beneficial activity on liver diseases (known 
centuries ago, and demonstrated recently utilizing animal models) has not being 
reviewed in depth until now. The curcumin ability to inhibit several factors like nuclear 
factor‐κB, which modulates several pro‐inflammatory and profibrotic cytokines as well 
as its anti‐oxidant properties, provide a rational molecular basis to use it in hepatic 
disorders. Curcumin attenuates liver injury induced by ethanol, thioacetamide, 
iron overdose, cholestasis and acute, subchronic and chronic carbon 

http://onlinelibrary.wiley.com/doi/10.1111/j.1478-3231.2009.02086.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1478-3231.2009.02086.x/abstract
mailto:pamuriel@cinvestav.mx
https://onlinelibrary.wiley.com/doi/epdf/10.1111/j.1478-3231.2009.02086.x
https://onlinelibrary.wiley.com/doi/epdf/10.1111/j.1478-3231.2009.02086.x
https://onlinelibrary.wiley.com/doi/epdf/10.1111/j.1478-3231.2009.02086.x
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tetrachloride (CCl4) intoxication; moreover, it reverses CCl4 cirrhosis to some 
extent. Unfortunately, the number of studies of curcumin on liver diseases is still very 
low and investigations in this area must be encouraged because hepatic disorders 
constitute one of the main causes of worldwide mortality. 

Traditional agents derived from ancient Hindu medicine, such as curcumin, have been shown to 

have biological activity at physiologically relevant concentrations in preclinical studies. Dozens 

of medicinal properties of curcumin have been described that have been reviewed recently (1-3). 

The most studied beneficial properties of curcumin are perhaps its anti‐oxidant, anticarcinogenic, 

anti‐inflammatory and immunomodulatory activities, among others. However, the 

pharmacological hepatoprotective properties of curcumin known to Indians in the traditional 

medicine hundreds of years ago, and tested recently on the basis of modern scientific methods, 

have not been reviewed in depth. Therefore, this review summarized the most important and 

general actions of curcumin but focused on its effects on liver diseases. 

Curcumin botany 

Curcumin, a polyphenol (diferuloylmethane), is the main active compound found in the perennial 

plant Curcuma longa (commonly known as turmeric). The Curcuma genus belongs to the 

division of Magnoliophyta, class of Liliopsyda, subclass of Zingiberidae, order Zingiberales and 

family Zingiberaceae. Turmeric is a short‐stemmed plant that grows around 1 m in height; it 

has curved leaves and oblong, ovate or cylindrical rhizomes (Fig. 1). Curcuma longa grows 

naturally throughout the Indian subcontinent and in Southeast Asia and other tropical countries. 

https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#b1
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#b3
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#f1
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Figure 1 

Open in figure viewerPowerPoint 

Curcuma longa plant. 

Curcumin, demethoxycurcumin, bisdemethoxycurcumin and cyclocurcumin are the four 

principal curcuminoids obtained from the coloured extracts of dried roots from turmeric (Fig. 2). 

Whether all four analogues exhibit equal activity is not clear. Although in most systems 

curcumin was found to be the most potent (4, 5), in some systems bisdemethoxycurcumin was 

found to exhibit higher activity (6, 7). There are also suggestions that the mixture of all three is 

more potent than either one alone (8, 9). 

https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x
https://onlinelibrary.wiley.com/action/downloadFigures?id=f1&doi=10.1111%2Fj.1478-3231.2009.02086.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#f2
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#b4
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#b5
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#b6
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#b7
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#b8
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#b9
https://wol-prod-cdn.literatumonline.com/cms/attachment/27c6445d-7c4d-477e-94bc-edbc65e2966a/liv_2086_f1.gif
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Figure 2 

Open in figure viewerPowerPoint 

The major curcuminoids present in the rhizome of the plant Curcuma longa. 

India is the main producer of turmeric and consumes about 90% of it and exports the remainder 

(10). Curcuma longa and its constituents have been used in Asian cookery and traditional 

medicine for thousands of years: at present, they are used by the food industry as additives, like 

curry in England, flavourings, preservatives and colouring agents, in soft drinks, mustard and 

margarine. 

Safety 

One of the most prominent features of curcumin is its extremely good tolerance and its 

very low toxicity and side effects. However, although turmeric and curcumin are natural 

products used in the diet, the doses used in clinical trials exceed those consumed in the diet; 

therefore, systematic toxicity studies are needed. Curcumin is Generally Recognized As Safe by 

the Food and Drug Administration, and this compound has been granted an Acceptable Daily 

Intake level of up to 3 mg/kg by the Joint FAO and WHO Expert Committee on Food 

Additives, 1996 (11). No studies in either animals (12, 13) or humans (14) have found any 

toxicity associated with the consumption of curcumin even at very high doses. 

 

 

https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x
https://onlinelibrary.wiley.com/action/downloadFigures?id=f2&doi=10.1111%2Fj.1478-3231.2009.02086.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#b10
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#b11
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#b12
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#b13
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#b14
https://wol-prod-cdn.literatumonline.com/cms/attachment/24768eae-006b-4f76-8832-ec1bc989767d/liv_2086_f2.gif
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Molecular targets 

Curcumin possesses a diverse range of molecular targets; among them are transcription and 

growth factors, cytokines, enzymes and genes regulating cell proliferation and apoptosis. It binds 

to and inhibits the activity of enzymes, growth factor receptors, metals, albumin and other 

molecules. Curcumin binds p‐glycoprotein (15, 16), multidrug resistance proteins 1 and 2 

(MRP1 and MRP2) (17), glutathione (18), protein kinase C (PKC), ATPase (19, 20) and α‐1‐acid 

glycoprotein (21). It also blocks fibril formation in vitro and in vivo by directly binding small 

β‐amyloid species (22). Curcumin binds CD13/aminopeptidase N and prevents angiogenesis and 

tumour invasion (23). It inhibits the activity of lipoxygenase by binding to it (24) or binding to 

phosphatidylcholine micelles and thereby inhibiting lipoxygenase 1 (25). 

Various transcription factors are strongly inhibited by curcumin, including nuclear factor‐κB 

(NF‐κB), signal transducer and activator of transcription proteins, activated protein‐1, β‐catenin 

and peroxisome proliferator‐activated receptor‐γ (26). These transcription factors regulate the 

expression of genes that contribute to cell survival, inflammation, tumorigenesis, angiogenesis, 

cell proliferation and invasion. Curcumin also downregulates the activity of multiple kinases [for 

a review, please see Goel et al. (2, 3)]. 

Curcumin and liver damage 

To date, there is no cure for cirrhosis, which is a leading worldwide cause of death (27). Some 

beneficial drugs for liver diseases have been studied but we are far from finding effective 

treatments. In this scenario, curcumin appears as a drug with possibilities to 

cure/ameliorate hepatic disorders. 

Effects on iron‐induced hepatic toxicity in rats 

Iron is an essential constituent of the body and can be found in a functional form in cytochromes, 

haemoglobin, myoglobin and enzymes with iron–sulphur complexes and other iron‐dependent 

enzymes. However, an excess of iron in the body is associated with toxic effects, leading to 

diseases (28). Because the body lacks any effective means to eliminate excessive iron, the toxic 

consequence of iron accumulation is determined by the rate, magnitude and distribution of iron 

in various compartments. Liver damage is the most common toxic effect observed with iron 

overloading. Excessive deposition of iron in hepatocytes produces fibrosis and cirrhosis (29, 30). 

Dietary curcumin lowers lipid peroxidation induced by Fe2+ intoxication to rats by enhancing the 

activities of anti‐oxidant enzymes (31). Moreover, it has been demonstrated that curcumin and 

https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#b15
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#b16
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#b17
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#b18
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#b19
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#b20
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#b21
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#b22
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#b23
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#b24
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#b25
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#b26
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#b2
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#b3
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#b27
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#b28
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1478-3231.2009.02086.x#b29
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other spice ingredients can inhibit the oxidation of Fe2+ by H2O2 in the Fenton reaction (32), 

which generates •OH radicals, involved in the initiation of lipid peroxidation (33). Based on these 

observations, Reddy and Lokesh (34) assessed whether the injury caused to hepatic parenchyma 

by iron intoxication could be normalized by curcumin. They found that administration of 30 

mg/kg, p.o., of curcumin daily for 10 days to Wistar rats significantly reduced the lipid 

peroxidation degree induced by iron [30 mg/kg, intraperitoneal (i.p.)]. Serum enzyme activities 

of aspartate aminotransferase (AST) and alanine aminotransferase (ALT) are very important 

adjuncts to diagnosis and to measure liver injury; iron administration significantly elevated the 

hepatic lipid peroxides and serum AST, ALT and lactate dehydrogenase. Importantly, curcumin 

significantly prevented the serum levels of AST and ALT in iron‐treated rats, indicating that this 

spice principle reduced the severity of iron toxicity by reducing the lipid peroxidation (34). Other 

targets of curcumin, like NF‐κB inactivation (35), cannot be discarded to contribute to the 

beneficial effects of curcumin on iron toxicity. Recently, it was found that curcumin reduces the 

toxic effects of iron loading in rat liver epithelial cells (36). In summary, there is evidence that 

curcumin possesses beneficial properties on iron toxicity; however, more studies are needed to 

confirm this effect. New studies should include histopathological analysis and more in depth 

investigations of the action mechanism of curcumin in the light of their many and new described 

properties (1-3). 

Ethanol administration resulted in biochemical, histopathological changes in the liver, kidney 

and brain that were reverted when curcumin and N‐acetylcysteine were given to rats intoxicated 

with ethanol (37). 

Evidence shows that alcohol‐induced changes can cause a significant decrease in arachidonic 

acid in human plasma, erythrocytes, platelets and liver tissue (38-40). Arachidonic acid is 

released from phospholipids inserted into the plasma membrane by the action of Ca2+‐dependent 

phospholipase 2 (PLA2) (41). There are two routes for arachidonic acid metabolism. One is the 

cycloxygenase (COX) pathway that produces prostaglandins (PGs), thromboxanes (TXs) and 

prostacyclins. The other pathway produces hydroxyeicosatetraenoic acids, and leukotrienes that 

are well‐known mediators of the acute vascular changes that accompany the process of 

inflammation (42). 

Researchers have demonstrated that chronic exposure to ethanol increases, progressively, 

PLA2 activity (43, 44). In turn, PLA2 activity increases the formation of arachidonic acid release 

from phospholipids, which is then converted to physiologically relevant eicosanoids (45). 

Interestingly, curcumin has been shown to inhibit the production of arachidonic acid in the liver, 

kidney and brain (46). Moreover, curcumin inhibits PLA2 activity (47). 
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Oral alcohol administration to rats increases the levels of COX mRNA, which in turn enhances 

the production of PGs (48). Rajakrishnan et al. (46) found a significant increase in the levels of 

PGE1, PGE2, PGF2α and PGD2 in the liver, kidney and brain in alcohol‐fed rats, while cotreatment 

with curcumin decreased the level of PGs significantly. 

It has been reported that curcumin decreases the PG formation of PGE2, PGF2α, PGD2, TXB2and 

6‐keto‐PGF1 in azoxymethane‐induced colon carcinogenesis (49). The mechanism by which 

curcumin decreases the production of PGs is through inhibition of PLA2, lipoxygenase and COX 

activities (50). In addition, curcumin administration to rats intoxicated chronically with ethanol 

resulted in a decrease in PGs. This decrease in PGs suggests that increased arachidonic acid may 

be utilized for the synthesis of phospholipids, which can be useful for plasma membrane 

synthesis (46). In fact, Rajakrishnan et al. (46) administered curcumin after 1 month of ethanol 

administration; because ethanol may have resulted in membrane hydrolysis and dysfunction, 

administration of curcumin may result in the resynthesis of plasma membrane, as evident from 

decreased PG synthesis, an increased arachidonic acid level and an increased phospholipid 

concentration. Therefore, evidence strongly suggests that curcumin helps in maintaining the 

membrane structure, integrity and function, protecting the liver, brain and kidney from alcohol 

toxicity. 

Attenuation of thioacetamide‐induced hepatitis by 
curcumin 

The liver has a remarkable ability to metabolize and aid in the excretion of xenobiotics. 

However, this organ is susceptible to damage from several drugs and toxins (51). Hepatic 

damage following the intake of such agents can be reversible and subclinical, but may also cause 

fulminant hepatic failure (FHF) and death (51, 52). Experimental models of toxic liver injury are 

utilized to evaluate the biochemical processes involved in many forms of liver disease and to 

evaluate the possible pharmacological effects of candidate hepatoprotectants. The administration 

of thioacetamide (TAA) to rats causes FHF or cirrhosis, depending on the dose used and the 

duration of administration (53, 54). Animals treated with TAA exhibit, in their livers, enhanced 

formation of reactive oxygen species (ROS) and lipid peroxides (55), stimulation of NF‐κB and 

the resultant production of pro‐inflammatory molecules (56, 57), mechanisms that have an 

established role in FHF (52). 

One of the most known mechanisms underlying curcumin's beneficial effects on several illnesses 

is its pleiotropic anti‐oxidant activity (58). It prevents formation and scavenges ROS (59, 60) and 
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reactive nitrogen species (61, 62). Furthermore, curcumin was shown to induce several 

enzymatic anti‐oxidants, like glutathione transferase (63), haeme‐oxygenase‐1 (64) and catalase 

(63). Curcumin inhibits the activation of NF‐κB by ROS, PKC and pro‐inflammatory cytokines. 

NF‐κB‐mediated expression of inducible nitric oxide synthase (iNOS) is also inhibited by 

curcumin (35, 65). 

The information presented above prompted Shapiro et al. (66) to evaluate whether curcumin's 

ability to inhibit iNOS and NF‐κB, and to scavenge free radicals would protect from 

TAA‐induced acute liver damage in rats. In their work, FHF was induced by two i.p. injections 

of 300 mg/kg of TAA at 24‐h intervals. Two doses of curcumin were evaluated, a low dose 

(200 mg/kg per day, i.p.) or a high dose (400 mg/kg per day), initiated 48 h before the first 

TAA injection. Appropriate controls were performed. Survival was higher in the 

curcumin‐treated groups compared with the TAA‐only‐treated animals. Liver necrosis and blood 

ammonia were reduced by curcumin, and the effect was better in the high‐dose group. Lipid 

peroxidation, NF‐κB activation and iNOS expression were increased by TAA and reduced by 

curcumin. The findings of the Shapiro et al. (66) study confirm a role for ROS, nitric oxide and 

NF‐κB activation in the pathogenesis of TAA‐induced liver damage and indicate that a blockade 

of their formation or activation by curcumin administration has a potent anti‐inflammatory 

effect. Because curcumin is safe in humans (67), its use in patients with acute liver injury can be 

evaluated based on these results. 

Attenuation of thioacetamide‐induced cirrhosis by 
curcumin 

Although progress has been made in the management of liver cirrhosis and its complications, 

preventive strategies should be beneficial in reducing the burden of this disease. Based on these 

facts, Bruck et al. (68) studied the preventive effect of curcumin on TAA‐induced cirrhosis. 

TAA, although not toxic in itself, is converted into potent toxic substances by cytochromes (69). 

Hepatic damage is produced by the action of these reactive compounds (70) and possibly by 

activating NF‐κB (66, 71). The type of liver injury induced by TAA depends on the dosage and 

duration of its administration: high doses can produce FHF (72), whereas lower doses 

administered periodically can lead to cirrhosis (54). In the study of Bruck et al. (68), rats that 

received biweekly, i.p. injections of TAA for 12 weeks developed liver cirrhosis, manifested by a 

gross macroscopic appearance, liver histopathology, hepatic hydroxyproline content and 

increased spleen weight; the liver showed hepatic stellate cells (HSC) activation determined as 

increased expression of α‐smooth muscle actin and type I collagen gene expression. Curcumin 
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(300 mg/kg/day/12 weeks) co‐administration to TAA‐treated rats resulted in a significant 

improvement of all alterations observed in the group receiving TAA alone. The protective effect 

of curcumin against liver fibrosis may be associated with its ability to inhibit NF‐κB in Kupffer 

cells and infiltrating macrophages (35), therefore preventing liver inflammation, necrosis and 

apoptosis. 

In order to further explore the potential antifibrotic actions of curcumin, Bruck et al. (68) studied 

whether curcumin would have a fibrolytic effect on established TAA cirrhosis. Unfortunately, 

administration of curcumin for 4 or 6 weeks to rats that already received TAA for 12 weeks did 

not reduce hepatic hydroxyproline levels or spleen weights, suggesting that curcumin exerts no 

beneficial effects on pre‐established TAA‐induced cirrhosis. This is in agreement with the 

observations in the same study that curcumin showed no in vitro effect on HSC. The failure of 

curcumin to inhibit HSC profibrogenic activity observed by Bruck et al. (68) is not in agreement 

with a previous study (72); the use of different HSC cell lines may explain this discrepancy. The 

most relevant result of this study is that curcumin prevented the development of hepatic cirrhosis 

induced by TAA. Because curcumin is safe for consumption by humans, it may have a beneficial 

role in chronic liver diseases characterized by ongoing necroinflammation. 

Effects on cholestasis and biliary cirrhosis 

Cirrhosis produced by bile duct ligation (BDL) in the rat is a useful model to evaluate possible 

beneficial drugs (73). Cirrhosis is accompanied by a perturbation in liver homeostasis with the 

release of cytokines and signalling molecules (74). One of the most important profibrogenic 

cytokines, transforming growth factor‐ β (TGF‐β), is central to the development of fibrosis 

through its stimulating properties on ECM production and inhibitory effect on its removal (75). 

TGF‐β plays an important role in initiating and promoting the activation of HSC to 

myofibroblasts during hepatic fibrogenesis. The TGF‐β expression is elevated in experimental 

and human liver diseases ranging from hepatitis and cholestasis to cirrhosis (76, 77). 

Curcumin blocks the profibrotic actions of TGF‐β and has been reported to prevent fibrosis in a 

TGF‐β‐driven model of fibrotic lung (78) and kidney (79) disease. Recently, we showed that 

curcumin protects against inflammation and oxidative stress in carbon tetrachloride 

(CCl4)‐induced acute hepatic injury (80). It was also found that curcumin prevents TAA‐induced 

cirrhosis (68), but the role of TGF‐β was not studied. Therefore, Reyes‐Gordillo et al. (80) 

studied the effect of curcumin on BDL‐induced cirrhosis and possible mechanisms like TGF‐β 

downregulation and oxidative stress participation. Rats were bile duct obstructed for 4 weeks and 

curcumin was administered at a dose of 100 mg/kg, p.o., daily. Serum ALT activity increased 
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about two‐fold after BDL; as expected in a model of cholestasis, γ‐GTP and bilirubins were 

highly increased by BDL (22.5‐ and seven‐fold respectively). Curcumin treatment partially, but 

significantly, prevented the increase of these serum markers of liver damage. Haematoxylin and 

eosin staining of liver sections showed important areas of necrosis in the BDL group that were 

absent in the BDL+curcumin group, confirming the ALT observations. Liver glutathione levels 

were measured as an indicator of oxidative stress at the hydrophilic level. GSH, GSH/GSSG 

ratio and total (GSH+GSSH) glutathione decreased significantly in the BDL group; in contrast, 

curcumin administration increased glutathione levels in BDL and in rats administered curcumin 

alone. The main source of energy in the liver, glycogen, was depleted by BDL, while curcumin 

maintained the normal levels. Fibrosis, measured by the liver content of hydroxyproline and 

visualized by trichromic staining, increased five‐fold by BDL; this effect was prevented partially 

but significantly by curcumin. Numerous studies have shown that TGF‐β treatment upregulates 

the expression of various profibrotic genes (75). The results of Reyes‐Gordillo et al. (80) show 

increases in TGF‐β mRNA in livers from BDL rats; importantly, curcumin treatment markedly 

inhibited this increase. TGF‐β protein was also increased by BDL, but significantly inhibited by 

curcumin. 

It can be concluded that curcumin attenuates experimental fibrosis of various aetiologies 

including biliary cirrhosis and that some of the mechanisms include NF‐κB and TGF‐β 

downregulation and its anti‐oxidant properties. 

Effects on acute and subacute carbon 
tetrachloride toxicity 

Acute toxicity to the liver induces necrosis, inflammation and oxidative stress of hepatocytes 

(73). Recently, it has been suggested that hepatocellular injury is because of the inflammatory 

cells that have been attacked by the stressed hepatocytes (74). The inflammatory response is 

mediated by cytokines, mainly interleukin‐1β (IL‐1β) and tumour necrosis factor‐α (TNF‐α); 

these cytokines may induce an acute‐phase response or modulate the effects of IL‐6 (81). The 

relevance of these cytokines in liver damage is demonstrated by evidence that circulating levels 

of IL‐1β and TNF‐α are elevated in rats that develop hepatic injury (74). It is also known that 

inflammatory events are regulated by NF‐κB activation by the release of IL‐1β and TNF‐α (82). 

NF‐κB is an important regulator of the expression of genes encoding cytokines (71) including 

IL‐1β and TNF‐α. Therefore, a vicious cycle is established in the damaged liver: IL‐1β and 

TNF‐α induce NF‐κB activity and these factors increase the production of additional IL‐1β and 

TNF‐α. This cycle destroys the hepatic parenchyma and impairs liver function. Therefore, 
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NF‐κB is a suitable target to treat liver diseases (71). Studies involving systemic curcumin 

administration have demonstrated its beneficial effects by modulating NF‐κB activity (35); in 

addition, the ability of curcumin to scavenge a variety of ROX (83) makes this compound a 

suitable tool to be studied in CCl4‐induced liver damage. 

Park et al. (84) studied the protective effect of curcumin in acute and subacute rat liver injury 

induced by CCl4. In acutely liver‐damaged rats (0.2 ml/kg, i.p.), AST and ALT serum activities 

were increased to 340 and 397% as compared with control animals. Treatment with curcumin 

(100 or 200 mg/kg) significantly prevented the increase of these enzymes. In the subchronic 

liver damage, CCl4 was administered by gavage (1 ml/kg, mixed with an equal volume of corn 

oil) twice a week for 4 weeks; curcumin (50 or 100 mg/kg, daily) was administered along with 

CCl4. Serum activities of alkaline phosphatase, AST and ALT increased by subacute 

CCl4 intoxication, 1041, 840 and 1653%, respectively, while serum albumin levels decreased 

22%. Curcumin (100 mg/kg) prevented partially, but significantly, these alterations. A 50 

mg/kg dose of curcumin showed modest and no significant effects on these parameters. 

The liver hydroxyproline content increased to 277% in subacutely intoxicated rats as compared 

with controls; daily administration of 100 mg/kg of curcumin maintained the liver 

hydroxyproline content within normal levels. The malondialdehyde in the livers of CCl4‐treated 

animals for 4 weeks increased significantly, but again, curcumin maintained normal lipid 

peroxidation degree. 

In summary, the study of Park et al. (84) demonstrated that curcumin can effectively inhibit the 

hepatic damage produced by either acute or subacute CCl4 treatment as monitored by serum 

biochemical parameters, fibrosis and lipid peroxides in the liver. 

The ability of oral curcumin (200 mg/kg) to prevent acute CCl4 (4 g/kg, p.o.) 

intoxication was studied recently (85). Acute CCl4 administration produced liver injury 

measured by serum ALT, γ‐GTP and bilirubins, and by histopathological analysis. The damage 

was associated with a decreased hepatic GSH/GSSG ratio, indicating oxidative stress. 

Furthermore, NF‐κB was activated and pro‐inflammatory cytokines upregulated by this factor, 

IL‐1β, TNF‐α and IL‐6, increased several fold. Curcumin treatment prevented all the 

alterations induced by acute CCl4 intoxication (85). It seems likely that the anti‐oxidant 

properties of curcumin (83) and its ability to inactivate NF‐κB (35), and thus pro‐inflammatory 

cytokine production (86), are the most important mechanisms of action of curcumin to prevent 

acute CCl4‐induced liver injury. 
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Reversion of carbon tetrachloride cirrhosis 

As shown previously, the ability of curcumin to prevent acute and chronic liver damage has been 

demonstrated in different models (CCl4, TAA and BDL). However, the capacity of this 

compound to reverse well‐established cirrhosis was not demonstrated. This is a very interesting 

point because usually patients are treated when the disease is already present. 

Advanced cirrhosis is generally considered to be an irreversible process even after removal of the 

causative agent. The disease seems to be characterized by the inability of the damaged liver to 

remodel the fibrotic parenchyma (75). Discontinuation of CCl4 after 2 months of chronic (three 

times per week) treatment is usually followed by rapid fibrosis remission (87). Therefore, based 

on previous observations (88), we decided to perform the evaluation of curcumin to reverse 

CCl4 well‐established cirrhosis by using a prolonged CCl4treatment (3 months vs. the 2 months 

normally used in experimental protocols); after 3 months of chronic CCl4 administration, the 

toxin was discontinued and curcumin (100 mg/kg, p.o., daily) was administered for 2 months; a 

group receiving vehicle was studied to monitor spontaneous resolution of liver damage (80). 

ALT activity increased significantly after 3 months of chronic CCl4 administration. Importantly, 

discontinuation of CCl4 produced a further increase in plasma ALT; curcumin treatment for 2 

months of rats pretreated with CCl4 restored the levels of ALT enzyme activity to normal values. 

Because it is well known that oxidative stress participates in the damage caused by CCl4, 

glutathione was evaluated: an important decrement in GSH, GSH/GSSG ratio and total 

glutathione produced by CCl4administration for 3 months was observed. Interestingly, 

discontinuation of the toxin increased oxidative stress at the hydrophilic level as the GSH, 

GSH/GSSG ratio and GSH+GSSG were lower than those in rats treated with CCl4 for 3 months. 

Very importantly, administration of curcumin for 2 months resulted in normalization of 

glutathione levels. 

Hepatic fibrosis occurs as a result of an imbalance between fibrogenesis and fibrolysis and is a 

major factor contributing to liver failure in cirrhotic patients. Administration of CCl4 for 3 

months led to a five‐fold increase in the collagen content; curcumin administration to these rats 

for 2 months produced a partial but significant reversion of CCl4‐induced fibrosis. Liver 

glycogen content was found to be decreased because of CCl4 administration and discontinuation 

of CCl4 led to a further decrease of glycogen; importantly, curcumin‐restored control 

glycogen levels (80). 
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It has been considered that the beneficial effects of curcumin are mediated, in part, by its 

anti‐oxidant defence ability and the scavenging of free radicals; furthermore, curcumin is 10 

times more active as an anti‐oxidant than vitamin E (89). CCl4 decreases the anti‐oxidant 

capacity of the liver (73, 90) even after CCl4 discontinuation for 2 months (80); thus, the 

anti‐oxidant activity of curcumin may account for its beneficial properties in the reversion 

of cirrhosis. Curcumin also demonstrated its ability to restore glycogen levels previously 

depleted by hepatic injury induced by CCl4 administration; Pari and Murugan (91) reported the 

ability of curcumin to preserve blood glucose levels. They attributed this action to the ability of 

curcumin to restore the altered activities of the enzymes 6‐phosphate dehydrogenase and 

glucose‐6‐phosphatase that participate in gluconeogenesis and glucogenolysis. The same 

mechanism may be responsible for the recuperation of glycogen in the liver. 

Liver recovery from fibrosis involves the degradation of fibrous bands. Metalloproteinase 

enzymes (MMPs), especially pro‐MMP‐2 and proMMP‐9, as well as their active forms, are 

responsible for the degradation of matrix proteins like gelatin, collagen IV, collagen V, 

fibronectin and elastin (92, 93). It has been reported that curcumin upregulates the expression 

and activity of matrix pro‐MMP‐2 and proMMP‐9 in human bronchial epithelial cells, and 

during the prevention and healing of indomethacin‐induced gastric ulcers (94, 95). Thus, the 

reversion of liver fibrosis observed by Reyes‐Gordillo et al. (80) may be explained through 

modulation of MMPs; in addition, downregulation of NF‐κB and TGF‐β and other cytokines 

may provide likely antifibrotic and fibrolytic mechanisms (71, 85). Furthermore, Kang et al. (96) 

reported that curcumin inhibits collagen synthesis and HSC activation in vivoand in vitro, 

supporting the ability of curcumin to reverse CCl4 fibrosis (85). 

Conclusions 

Curcumin has shown beneficial properties in diverse experimental models of liver damage. It 

prevents liver damage induced by aflatoxins, iron overdose, erythromycin estolate, ethanol, TAA 

acute and chronic intoxication, cholestasis (BDL) and acute, subacute and chronic 

CCl4 intoxication; moreover, it reverses CCl4 cirrhosis to some extent. Curcumin may act at 

several molecular targets, but two have been utilized the most to explain its 

pharmacological properties: one is its anti‐oxidant effect and the other is its ability to 

inhibit NF‐κB factors. Oxidative stress plays a causative role in most liver disorders and models 

of hepatic injury, while NF‐κB is responsible for the transcription of the fundamental mediators 

of inflammation and liver damage. 
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In the case of acute CCl4 intoxication, for example, oxidative stress and expression of 

pro‐inflammatory cytokines like TNF‐α, IL‐1β and IL‐6 (all of them upregulated by NF‐κB) and 

activation of NF‐κB were associated with increases in several markers of liver damage and 

distortion in the hepatic microscopical structure; curcumin pretreatment prevented oxidative 

stress, activation of NF‐κB and liver damage. Similarly, in biliary cirrhosis, curcumin showed 

antifibrogenic properties associated with a downregulation of the most profibrotic cytokine, 

TGF‐β. Reversion of CCl4‐induced cirrhosis by curcumin is, perhaps, the most exciting 

discovery due to its possible implications in human chronic liver disease. However, there is 

only one report supporting the ability of the compound to reverse the disease. Therefore, more 

basic and even clinical (due to the low toxicity of curcumin) studies are urgently needed before 

this drug can be recommended for the treatment of human acute and chronic liver disorders. 
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“ Objective: Because curcumin’s anti-inflammatory properties may protect the brain from 

neurodegeneration, we studied its effect on memory in non-demented adults and explored its 

impact on brain amyloid and tau accumulation using 2-(1-{6-[(2-[F18]fluoroethyl)(methyl)amino]-2-

naphthyl}ethylidene)malononitrile positron emission tomography (FDDNP-PET). 

“ Methods: Forty subjects (age 51–84 years) were randomized to a bioavailable form of curcumin 

(Theracurmin® containing 90 mg of curcumin twice daily [N = 21]) or placebo (N = 19) for 18 

months.Primary outcomes were verbal (Buschke Selective Reminding Test [SRT]) and visual (Brief 

Visual Memory TestRevised [BVMT-R]) memory, and attention (Trail Making A) was a secondary 

outcome. FDDNP-PET signals (15 curcumin, 15 placebo) were determined in amygdala, 

hypothalamus, medial and lateral temporal, posterior cingulate, parietal, frontal, and motor 

(reference) regions. Mixed effects general linear models controlling for age and education, and 

effect sizes (ES; Cohen’s d) were estimated.  

“Results: SRT Consistent LongTerm Retrieval improved with curcumin (ES = 0.63, p = 0.002) but not 

with placebo (ES = 0.06, p = 0.8; between-group: ES = 0.68, p = 0.05). Curcumin also improved SRT 

Total (ES = 0.53, p = 0.002), visual memory (BVMT-R Recall: ES = 0.50, p = 0.01; BVMT-R Delay:ES = 

0.51, p = 0.006), and attention (ES = 0.96, p < 0.0001) compared with placebo (ES = 0.28, p = 0.1; 

between-group: ES = 0.67, p = 0.04). FDDNP binding decreased significantly in the amygdala with 

curcumin (ES = −0.41, p = 0.04) compared with placebo (ES = 0.08, p = 0.6; between-group: ES = 

0.48, p = 0.07). In the hypothalamus, FDDNP binding did not change with curcumin (ES = −0.30, p = 

0.2), but increased with placebo (ES = 0.26, p = 0.05; between-group: ES = 0.55, p = 0.02).  

“Conclusions: Daily oral Theracurmin may lead to improved memory and attention in nondemented 

adults.The FDDNP-PET findings suggest that symptom benefits are associated with decreases in 

amyloid and tau accumulation in brain regions modulating mood and memory. (Am J Geriatr 

Psychiatry 2018; 26:266–277)  
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“Key Words: Bioavailable curcumin, normal aging, memory, cognition, positron emission 

tomography  

“Highlights: 

 • This is the first long-term (18 months) double-blind, placebo controlled trial of a bioavailable form 

of curcumin (Theracurmin® containing 90 mg of curcumin twice daily) in non-demented adults.  

• We found that daily oral Theracurmin led to significant memory and attention benefits.  

• FDDNP-PET scans performed pre- and post-treatment suggested that behavioral and cognitive 

benefits are associated with decreases in plaque and tangle accumulation in brain regions 

modulating mood and memory. 

 • Curcumin’s cognitive benefits may stem from its anti-inflammatory and/or antiamyloid brain 

effects. 
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