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THE BROAD MEDICINAL EFFECTS OF  

BERBERINE



BERBERINE
 Berberine, an isoquinoline alkaloid 

found in several plants 

including Coptis chinensis, Mahonia 

aquifolium, Hydrastis

canadensis, Coptis chinensis, Berberis

species, and Chelidonium majus. 

 Berberine has anti-diarrheic, anti-

inflammation, anti-microbial, 

neuroprotective, and anti-tumor 

properties



BERBERINE HAS NUMEROUS ACTIONS 
AND CAN BE USED TO TREAT:

Gastrointestinal Infections

Familial Adenomatous 
Polyposis

Liver Disease

Elevated Lipids

Diabetes

Cancer

Obesity

Traumatic Brain Injury



EXPLODING 

RESEARCH ON 

BERBERINE

 There are now nearly 

5,000 scientific papers 

published on berberine, 

supporting traditional 

usage for liver and GI 

function, and suggesting 

novel applications against 

diabetes, cancer, and 

chronic  inflammatory 

diseases.



BERBERINE FOR GUT HEALTH



BERBERINE BENEFITS THE 

INTESTINAL MICROBIOME

 Berberine can help treat 

Infectious diarrhea and 

gastroenteritis caused by 

bacterial and intestinal 

parasites.

 Berberine supports a healthy 

intestinal microbiome, 

deterring pathogenic species, 
yet supporting beneficial flora.



BERBERINE HAS BROAD 
ANTIMICROBIAL ACTIVITY

 Berberine is active against viruses, 
fungi, protozoans, helminths and a 
variety of bacteria, including many 
pathogenic species and multidrug 
resistant strains of Mycobacterium 
tuberculosis and methicillin 
resistant Staphylococcus aureus. 

 Berberine effects bacterial cell 
membranes, interacts with DNA, 
and inhibits cell division.

PLoS One. 2015; 10(12): e0144183.  PMCID: PMC4670213  PMID: 26636757  
Uptake of and Resistance to the Antibiotic Berberine by Individual Dormant, 
Germinating and Outgrowing Bacillus Spores as Monitored by Laser 
Tweezers Raman Spectroscopy  Shiwei Wang, ET AL 



BERBERINE SUPPORTS 

METABOLIC FUNCTION

BERBERINE HAS BROAD ANTI-INFLAMMATORY 

AND IMMUNE MODULATING ACTIVITIES



BERBERINE IMPROVES 

HEPATIC LIPID METABOLISM



BERBERINE 

AGAINST 

DIABETES AND 

METABOLIC 

SYNDROME

 Berberine offers broad 

metabolic support, 

improving lipid and 

carbohydrate 

metabolism.



BERBERINE HAS 
ANTI-DIABETIC EFFECTS

 Berberine activates fatty acid 

receptor GPR40 contributing to 

the antidiabetic action.

 Berberine activates 

thermogenesis in white and 

brown adipose tissue via AMPK 

and PGC-1α, implying potential 

therapeutic applications for the 

treatment of obesity.



BERBERINE HAS 
NUMEROUS ANTI-

INFLAMMATORY EFFECTS

 Berberine affects AMP 

kinases, NF-kB, TNF,  

Interleukins and other 

cytokines to inhibit 

inflammatory pathways.

 Berberine helps to 

protects against 

inflammatory damage 

in the vasculature and 

many tissues.



BERBERINE PROTECTS THE 
VASCULATURE IN DIABETES

 Berberine reduces oxidative 
stress and inflammatory response 
in hyperglycemia helping to 
mitigate both endothelium and 
smooth muscle cell damage.

 Berberine inhibits 
hyperglycemia-induced calcium 
ion flow in the vascular smooth 
muscle, reducing arterial 
contractility. 

 Berberine may ameliorate the 
smooth muscle contractility.

Cardiovasc Diabetol. 2016; 15: 63.  PMCID: PMC4828787  
PMID: 27067643  Berberine alleviates the cerebrovascular 
contractility in streptozotocin-induced diabetic rats through 
modulation of intracellular Ca2+ handling in smooth muscle 
cells  Yu-Guang Ma, et al 



STRONG CORRELATION BETWEEN CHRONIC 

INFLAMMATION AND CANCER

Chronic inflammation 
increases the risk of 
cancer.

Berberine has numerous 
anti-inflammatory effects 
that contribute to its anti-
cancer effects.

Berberine inhibits 
mitogen-activated 
protein kinase signaling 
and cellular reactive 
oxygen species 
production. 

 Berberine forms strong complexes 
with DNA or RNA protecting 
against damage and inhibiting 
telomerase enzymes in cancer 
cells.

 Berberine alters mitochondrial 
membrane potential, regulates 
the expression and level of cell 
cyclin and related proteins, and 
inhibits some cell signaling 
pathways.

Acta Pharmacol Sin. 2017 Feb; 38(2): 157–167.  PMCID: 
PMC5309756  PMID: 27917872  Advances in the study of 
berberine and its derivatives: a focus on anti-inflammatory and 
anti-tumor effects in the digestive system  Kun Zou et al.



BERBERINE HELPS TO OPTIMIZE CELL RECOVERY 

AND SIGNALING VIA REDUCING OXIDATIVE 

AND TOXIC STRESS TO CELL ORGANELLES



AMP-ACTIVATED 
PROTEIN KINASE

 The AMPK pathway can 

regulate tumor growth and 

proliferation.

 Berberine activates AMPK and 

can suppress colon tumor 

growth in animals.



BERBERINE AGAINST
COLON CANCER

Colorectal cancer, a leading and 
cause of cancer death, has been 
linked to inflammation obesity.

 Berberine decreases mutagenesis 
following exposure to carcinogens,   
and induces apoptosis in colorectal 
cancer cell lines.

 Berberine activates AMP-activated 
protein kinase (AMPK), a major 
regulator of metabolic pathways.

Mol Carcinog. 2015 Oct; 54(10): 1096–1109. PMCID: PMC4504840  
PMID: 24838344  Berberine regulates AMP-activated protein 
kinase signaling pathways and inhibits colon tumorigenesis in
mice Weidong Li ET AL



BERBERINE HAS BROAD 

ANTI-INFLAMMATORY 

AND IMMUNE 
MODULATING EFFECTS

Berberine affects on Heat 

Shock proteins and TNF 

alpha reducing 

inflammatory damage 

and offering possible anti-

mutagenic affects.



BERBERINE’S ANTICANCER EFFECTS



GROWING ANTICANCER 

RESEARCH ON 

BERBERINE

 There are over 1,000 papers 

published on berberine’s 

anticancer, anti-tumor, 

apoptotic, and anti-

mutagenic effects.



BERBERINE’S ANTI-

CANCER EFFECTS

 Berberine has shown antitumor 

effects in a broad spectrum of 

cancer cells.  

 Berberine strong DNA binding 

ability credited with 

epigenetic modifying activity 

being investigated as a 

probable cause of its 

antineoplastic effect.



BERBERINE HAS NUMEROUS 

ANTI-TUMOR EFFECTS



NOVEL MOLECULES ARE 

BEING EXPLORED

 Novel molecular forms of berberine 

are being explored to boost the 

absorption bioavailability and 

pharmacodynamics of berberine in 

various types of cancer.



BERBERINE CAN SUPPRESS 

COLON AND LIVER 

CANCER VIA A VARIETY OF 
MECHANIISMS

 Berberine inhibits Nuclear 

Factor kappa-B (NF-κB) 

activity

 Reduces the expression of 

cyclin D1 and survivin, 

 Induces phosphorylation of 

p53 and

 Increases caspase-3 

cleavage in vitro. 



BERBERINE’S 

ANTICANCER EFFECTS

 Berberine may both enhance cell 

recovery and autophagy cycles, 

as well as promote apoptosis in 

cancer cells.



BERBERINE EFFECTS ON 

AMP-ACTIVATED 
PROTEIN KINASE

 AMP-activated protein kinase 
(AMPK) is a promising cancer related 
target. 

 AMPK is a key regulator of 
metabolism and can negatively 
regulate tumor proliferation. 

 Activation of AMPK requires 
phosphorylation of AMPK. 

 AMPK regulates glucose, lipid and 
protein metabolism in response to 
fuel availability, oxidative stress, heat 
shock and hormones.



FAMILIAL ADENOMATOUS POLYPOSIS

One human and several animal studies 

suggest that Berberine given immediately 

following polypectomy significantly reduces 

recurrence of colorectal polyps and their 

number and size. 

Berberine significantly reduces the 

overexpression of cyclin D1, which is 

associated with colon tumorigenesis and 

metastases attributed to aberrant activation 

of the Wnt/β-catenin signaling pathway.

J Cell Mol Med. 2013 Nov;17(11):1484-93. doi: 10.1111/jcmm.12119. 
Berberine potently attenuates intestinal polyps growth in ApcMin mice and 
familial adenomatous polyposis patients through inhibition of Wnt signalling.

Oncogene. 2017 Dec 14; 36(50): 6906–6918.  PMCID: PMC5735301  PMID: 
28846104   Berberine binds RXRα to suppress β-catenin signaling in colon 
cancer cells



BERBERINE AGAINST 

NEURODEGENERATION



BERBERINE PROTECTS NEURONS



BERBERINE FOR TRAUMATIC BRAIN INJURY (TBI) 

Animal models of TBI show 

berberine attenuate brain damage, 

reducing neuronal damage, 

apoptosis and inflammation.

Berberine may offer neuroprotective 

effect against TBI by limiting the 

production of inflammatory 

mediators by glial cells, rather than 

by a direct neuroprotective effect.
PLoS One. 2014; 9(12): e115694.  PMCID: PMC4278716  PMID: 
25546475Berberine Protects against Neuronal Damage via Suppression 
of Glia-Mediated Inflammation in Traumatic Brain Injury  Chien-Cheng 
Chen et al

Berberine’s 

neuroprotective affects 

involve a marked 

reduction in leukocyte 

infiltration, microglial 

activation, matrix 

metalloproteinase-9 

activity, and expression 

of inflammatory 

mediators



BERBERINE DOSAGE AND SAFETY

 Berberine is well tolerated in rodents 
(100 to 300 mg/kg). 

 In humans the typical oral dose of 
berberine associated with positive 
effects is 300 to 500 mg, taken three 
times a day. 

 Higher doses appear to be non-
toxic, although often associated with 
gastrointestinal discomfort8. 

 Due to a lack of available scientific 
evidence, limitations in the use of 
berberine are recommended in 
pregnant women and during 
lactation.



THE BROAD MEDICINAL 

APPLICATIONS FOR CURCUMIN



CURCUMINOIDS

 Curcuma longa roots are the source of 

bright yellow flavonoids known as the 

curcuminoids.

Curcumin is one of the most studied of 

these flavonoids and credited with 

broad anti-inflammatory, antioxidant 

and anti-cancer effects.

 Curcuma preparations are traditionally 

used to help treat musculoskeletal 

disease, liver disease, and chronic 

inflammatory diseases.



CURCUMA LONGA - TURMERIC

Curcuma longa rhizomes are traditional 
medicines for arthritis, diarrhea and cancer 

Many of medicinal effects are credited to the 

curcumnoids, chiefly curcumin.

 Curcumin has anti-inflammatory, anti-infectious, 

antioxidant, antithrombotic, antiatherosclerotic, 

anticonvulsant, anticancer properties, cardio and 

neuroprotective activities.

 Curcuma is appropriate in formulas and 

protocols for metabolic syndrome, decreasing 

insulin resistance, obesity, hypertriglyceridemia, 

and hypertension.



CURCUMIN THE SUBJECT OF 

ROBUST RESEARCH

 There are over  21,000 papers on 

curcumin listed on pubmed.



TURMERIC IS 

POPULAR IN THE PRESS

 Turmeric has been widely 

featured by Dr Oz, popular 

health websites, and every 

health, diet, and nutritional 

magazine available.

Most patients are aware of the 

herb and may take it as a daily 

supplement for arthritis, 

cancer, liver support, and as 

an all purpose anti-

inflammatory.

Image from rntl.net



CURCUMIN ABSORPTION 

AND BIOAVAILABILITY



CURCUMIN IS 
POORLY ABSORBED

 Crude powders and fresh root are 
excellent sources or 
curcuminoids, but typically only 
a fraction is absorbed into 
systemic circulation.

 Assimilation is enhanced by:

 Fat

 Phosphatidylcholine

 Black Pepper increases 
absorption as much as 2000X

Planta Med. 1998 May;64(4):353-6.

Influence of piperine on the 

pharmacokinetics of curcumin in 

animals and human volunteers.

Shoba G
1
, Joy D, Joseph T, Majeed 

M, Rajendran R, Srinivas PS.

https://www.ncbi.nlm.nih.gov/pubmed/9619120
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shoba G[Author]&cauthor=true&cauthor_uid=9619120
https://www.ncbi.nlm.nih.gov/pubmed/?term=Joy D[Author]&cauthor=true&cauthor_uid=9619120
https://www.ncbi.nlm.nih.gov/pubmed/?term=Joseph T[Author]&cauthor=true&cauthor_uid=9619120
https://www.ncbi.nlm.nih.gov/pubmed/?term=Majeed M[Author]&cauthor=true&cauthor_uid=9619120
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rajendran R[Author]&cauthor=true&cauthor_uid=9619120
https://www.ncbi.nlm.nih.gov/pubmed/?term=Srinivas PS[Author]&cauthor=true&cauthor_uid=9619120


BLACK PEPPER 

AND CURCUMIN 

ABSORPTION AS 

MUCH 2000x

 Bioperine is a 

compound in black 

pepper, Piper nigrum
shown to greatly 

increase the 

assimilation of 

curcumin.



ENHANCING 

CURCUMIN 

BIOAVAILABILTY

 Colloids Surf Biointerfaces. 2015 Sep 

1;133:108-19. The mechanism of self-

assembled mixed micelles 

inimproving curcumin oral absorptio

n: In vitro and in vivo. 

 Cancer Chemother

Pharmacol. 2012 Mar;69(3):679-89. 

doi: 10.1007/s00280-011-1749 

Enhancementof curcumin oral abso

rption and pharmacokinetics of 

curcuminoids and curcumin 

metabolites in mice. 

 J Nutr Sci Vitaminol

(Tokyo). 2015;61(1):37-44.Colloidal 

submicron particle curcumin exhibits 

high absorption efficiency-a double-

blind, 3-way crossover study.

Preparing curcumin in colloidal 

submicron-sized particles enhances 

absorption  5 to 10 fold.

Micellized forms of Curcumin may  

increase absorption 1.7 times

One mouse study showed a nano-

emulsion to increase absorption 40 

fold when prepared with propylene 

glycol

https://www.ncbi.nlm.nih.gov/pubmed/26094144
https://www.ncbi.nlm.nih.gov/pubmed/21968952
https://www.ncbi.nlm.nih.gov/pubmed/25994138


GOLDEN MILK

 Fresh or powdered 

turmeric are available to 

use in cooking, curries, 

and to prepare “Golden 

Milk” to use as a daily 

tonic.  

 The fat and spices in the 

traditional milk recipes 

can boost the absorption 

of curcuminoids.



CURCUMIN MAY 

BE MANIPULATED 

INTO A VARIETY 

OF NOVEL 
MOLECULES

Curcumin may be 

micellized to enhance 

absorption as well as 

complexed with 

bioperine and even 

pharmaceutical drugs to 

create novel anti-cancer 

drugs.



CURCUMA LONGA’S 

MEDICINAL INDICATIONS

A SMALL SAMPLING



Curcumin can be 

Used in Arthritis 

and M/S Pain 

Protocols



CURCUMA PROTECTS 

CONNECTIVE TISSUE

Turmeric and curcumin 

do not modulate COX-1 

activity as does ginger,  

but rather affects:

 NF-κB signaling

 Interleukin production 

 Phospholipase A2, 

COX-2, and 

 5-LOX



CURCUMA AGAINST 

CANCER

Curcuma longa inhibited 
the colony-forming ability 

of PC-3M cells and up-

regulated cell cycle 

genes and reduced the 

migration and invasive 

ability of prostate cancer 

cells. 

 Curcuma induced 29 

different proteins, both 

down-regulating up-

regulating, all serving to 

reduce cancer cell 

growth



CURCUMIN AGAINST 

BREAST CANCER

 Retinoic acid has anti-

cancer effects but some 

mammary carcinoma 

cells are resistant when 

high levels of fatty acid-

binding proteins deliver 

retinoic acid to 

peroxisome proliferator-

activated receptor which 

move retinoid back out. 

Curcumin can suppress 

the fatty acid peroxisome 

proliferators and restore 

sensitivity to retinoids.



CURCUMIN MAY 

SUPPORT 

METABOLISM

Curcumin modulates 

transcription factors 

involved in energy 

metabolism including:

 Peroxisome proliferator-

activated receptor-γ,

 Activator protein-1, 

 cAMP responding 

element binding protein, 

 Estrogen response 

elements



CURCUMA SUPPORTS 

METABOLISM AND 

IMROVES LIPID PROFILES

 Curcumin ameliorates 

IR and increases the 

uptake and oxidation 

of fatty acids and 

glucose in skeletal 

muscle 

PLoS One. 2015; 10(8):Metabolomic and 
Lipidomic Analysis of Serum Samples 
following Curcuma longa Extract 
Supplementation in High-Fructose and 
Saturated Fat Fed Rats

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4545834/


CURCUMA

AGAINST COLITIS

Curcumin prevents the 

development of 

colitis through the 

inhibition of signal 

transduction pathways 

such as AP-1, protein 

kinase C, and NF-κB .



CURCUMA FOR UC

 A randomized, double-blind, placebo-

controlled trial showed Curcuma to be 

effective and safe in maintaining ulcerative 

colitis remission, and to decrease active 

oxygen species production.

Hanai H, Iida T, Takeuchi K, Watanabe F, Maruyama Y, et al. 

(2006) Curcumin maintenance therapy for ulcerative colitis: 

randomized, multicenter, double-blind, placebo-controlled 

trial,. Clin Gastroenterol Hepatol 12: 1502–6.



CURCUMIN SAFETY AND DOSAGE

Curcuma is considered very safe and without S/A,  
but should be avoided during pregnancy and in 

infants and young children

 Due to cholagogue activity, avoid Curcuma in 

biliary obstruction.

 Products standardized to 95 percent curcuminoids 

are of good quality.

 Concentrated products are best for treating 

illnesses, but crude turmeric powder can be useful 

in cooking and for general health.

 Dosage may vary according the product, but 400 

to 600 mg of turmeric extract three times per day is 

typical.



CURCUMIN AND DRUG INTERACTIONS

One rat study suggested that curcumin may affect the 

pharmacodynamics of anticoagulant drugs. 

However, compared to warfarin alone, different doses of 

curcumin combined with warfarin had no effects on the 

prothrombin time in rats.

 Similarly, a combination of curcumin and clopidogrel had no 

significant effect on the maximum platelet aggregation rate of 

rats compared with the use of clopidogrel alone. 

Planta Med. 2013 Jul;79(11):971-7. doi: 10.1055/s-0032-1328652..  Curcumin alters the 

pharmacokinetics of warfarin and clopidogrel in Wistar rats but has no effect on anticoagulation or 
antiplatelet aggregation.  Liu AC1, Zhao LX, Lou HX.



CURCUMIN AND DRUG INTERACTIONS

 One human investigation evaluated the effects of curcumin on bleeding time in 

patients on acetylsalicylic acid or ticlopidine or clopidogrel for at least 2 years. In 

patients using warfarin or dabigatran for previous venous thrombosis, INR level was 

evaluated before and after 10 days of supplementation with the curcumin 

formulation. 

 After 10 days of supplementation with Meriva® the average BT value was not 

significantly different for patients assuming acetylsalicylic acid, ticlopidine or 
clopidogrel at standard dosages. Similarly, after 10 days of Meriva® treatment, the 

INR level in the two groups of patients assuming warfarin or dabigatran was not 

statistically different from that observed at baseline. 

 This study suggests that Meriva® does not interfere with the antiplatelet activity of 

the most common antiplatelet agents nor alters the INR values in stable patients 

assuming warfarin or dabigatran. 

Eur Rev Med Pharmacol Sci. 2018 Aug;22(15):5042-5046. doi: 10.26355/eurrev_201808_15647.  Interaction study 

between antiplatelet agents, anticoagulants, thyroid replacement therapy and a bioavailable formulation of 

curcumin (Meriva®).



Herbal Compendium Books

Sales and Book Signing

at Restorative Formulations booth after 

presentation

DR JILLIAN STANSBURY

jstansbury@nunm.edu 


