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Breeding ~ Diseases/Insects ~ Crop Management





• Contains over 1000 different active constituents

• Supported by numerous scientific studies and clinical trials

Urinary tract health

Reduces risk factors 
for heart disease

Microbiome/Gut health

Stomach ulcers

Oral cavity health

Cranberry   Considered one of the healthiest fruits





• Used to develop the Berry Best Guidebook
• Over 900 Cranberry Health Studies 
• Powerful tool for researchers, health care professionals, key opinion leaders 



Comprehensive guide for media 
and consumers on health benefits

https://www.cranberryinstitute.org



Juice Dried Fruit

Fruit Powder for Dietary 
Supplements

What forms are best for research?

Issues with Bioactive Compounds:

• Standardizing 
• Stability
• Efficacious serving sizes

Difficulty comparing health study 
results using different product forms

✓ Can be whole cranberry or enriched extracts

✓ Can be highly-standardized, stabilized, dosed  

✓ Longer shelf-life

✓ No sugar

✓ Higher compliance rates

✓ Portable and convenient 



Anthocyanins

• Color the fruit red – UV protection
• Anti-inflammatory, antioxidant

Flavonols

• Yellow pigments – attract insects
• Anti-inflammatory

Proanthocyanidins (PACs)

• Contribute to astringency of cranberry
• Natural defense compounds against attack by predators, and insects
• Anti-bacterial, anti-inflammatory, antioxidant

Fibers

• cellulose, pectin, soluble, prebiotic oligosaccharides
• Gut health

Polyphenols

Key Cranberry 
Bioactive Compounds



What makes cranberries unique?

Health Functionality of Fruits and Vegetables

Antioxidant/
Anti-inflammatory

• Heart healthy
• Immunity-Boosting



B-linked Proanthocyanidin A-linked Proanthocyanidin

Cranberry

➢ Very stable bond
➢ Unique bioactivities

Cranberry Proanthocyanidins (PACs) 
 Condensed tannin polyphenol

Grapes Chocolate

Foo, L.Y., Lu, Y., Howell, A.B., Vorsa, N. 2000. A-type proanthocyanidin trimers from cranberry that inhibit 
adherence of uropathogenic P-fimbriated Escherichia coli. Journal of Natural Products 63(9):1225-1228.



Bacteria attach to cells to induce infection

Cell

E. coli

Cranberry interrupts this first infection step



Urine with Bladder Cells and Adhered E. coli gfp+

No cranberry 
intake

Cranberry intake
prevents
bacterial
adhesion in urine

E. coli bacteria

E. coli 

Bladder Cells

Bladder Cells



E. coli bacteria in bladder, 
trying to stick to cells

Cranberry compounds induce 
blocking of bacterial tips

Cranberry intake does not kill bacteria - 
they wash out of bladder in the urine



Elderly nursing home patients – Cranberry juice (~50% red. bacteriuria) Avorn et al., 1994   JAMA

University women – Cranberry juice (20% red. In UTI risk) Kontiokari et al., 2000  British Med. J.

Pregnant women – Cranberry juice (41-57% red. UTI) Wing et al., 2008 J. Urol.

Young girls (~50% red. recurrent UTI) Ferrara et al., 2009  Scand. J. Urol. Nephrol. 

Children (43% red. UTI occurrences) Salo et al., 2011  Clinical Infectious Diseases

Women  - Cranberry powder (52% red. UTI risk vs placebo) Stonehouse et al., 2025 Am J Clin Nutr.

Women - Cranberry juice (significant red. UTI occurrence) Maki, 2016 Am J Clin Nutr. 

Postive Clinical Data on Different Groups



Daily Intake for UTI Prevention Benefits

100% Pure cranberry juice  2 ounces (60 mL) (1/4 cup)

Fresh or frozen cranberries  1/3 cup

Cranberry powders (capsules) 240–2000 mg

• Cranberry juice cocktail drink 8-10 ounces (240-300 mL)

       (27% cranberry - Regular or “Light”)

• Dried cranberries   1/3 cup

• Cranberry sauces   1/4 cup



Cranberry PACs – Manage bad bacteria - multiple sites

• Urinary Tract 
Infections

• Oral Cavity• Stomach Ulcers

Prevent initial step in the infection process



Effect of Cranberry PACs
 

 H. pylori - Bacteria that cause Stomach Ulcers





How H. pylori Induces Ulcers

Stomach lining

Bacteria are protected in 
stomach and multiply freely



H. pylori classified by WHO as a Class 1 Carcinogen 

• If untreated, stomach cancer risk increases (3- to 6-fold) 

• Potentially Dangerous Outcomes!
 



Highly Contagious!
Dangerous Bacteria

Important Risk Factors in India

Crowded living conditions



~2% of bottled mineral water in 
India contaminated with 
antibiotic resistant H. pylori
                                            Ranjbar et al., BMC micro. 2016

High Reinfection Potential



Over 4 billion people infected with H. pylori

Infection with 
Helicobacter pylori 
Major Global Issue



Eradicating H. pylori

6-8 Weeks

   High failure/reinfection rate 

• Antibiotic resistance – efflux 
pumps

• Difficult side effects

   Microbiome damaged

• Negative overall health effects

• Worsening of gastric issues

Antibiotic Triple Therapy

Unsuccessful treatments significantly increase antibiotic resistance



Effects of Cranberry PACs on H. pylori

● Eradicates and suppresses H. pylori infection 
● No resistance development
● Maintains/improves healthy gut bacteria

HOW?
● Prevent adhesion of H. pylori to stomach
● Reduce survival ability of H. pylori in stomach acid
● Increase mucus layer
● Reduce inflammation

Shmuely et al. Susceptibility of Helicobacter pylori isolates to the antiadhesion activity of a high-
molecular-weight constituent of cranberry. Diagn Microbiol Infect Dis. 2004 Dec;50(4):231-5.



Clinical trial in 
China with over 500 
people infected 
with H. pylori



Daily intake of cranberry 
for H. pylori suppression

100% Pure Cranberry Juice:  ½ cup taken twice daily

• Can dilute in other juices or carbonated water

• No side effects or health risks

Not a substitute for antibiotic treatments to kill bacteria, but a complementary 
approach to managing infections and retaining good gut bacteria



Strategies for Cranberry Use in H. pylori Management

• H. pylori suppression

• Co-administration of the cranberry along with antibiotic therapies

• Antibiotic co-administration followed by suppression

Reducing inoculum levels to manage infections



50,000 new cases/day in India! 

➢ Hospitals spread antibiotic 
resistant infections



• Directly causes over 1.2 million deaths/year (contributes to 5 million)

• Without changes, global deaths reach 39 million from 2026-2050

• 3 deaths/minute

TIME TO TAKE ANTIBIOTIC RESISTANCE SERIOUSLY



E. coli

Urinary Tract 
Infections

E. coli resistance to Cipro

70-80%

20-30%

People are dying from resistant 
UTI infections in SE Asia/India





Current Management of UTIs

• Antibiotics used to treat active infection

• Low-dose antibiotics used DAILY for preventing recurrent infections

Resistance to Cipro

In 1980’s, 
resistance was 
virtually zero



Why is this 
happening?



Overuse & misuse

Over-the counter 
availability in other 
countries

Use in livestock feed



Number of antibiotic prescriptions



Effects of Cranberry PACs 
Oral Cavity Health



Cranberry PACs - Oral Cavity Health

• PACs reduced incidence and severity of cavities 

• PAC-based mouthwash 
 - Reduced salivary bacterial counts after 6 weeks
 - Prevented adhesion of Streptococcus mutans/S. sobrinus
 - Reduced plaque by promoting desorption of bacteria from biofilms on teeth
 - Inhibited S. mutans enzyme activity/bacterial acid production 
  Mechanism related to PAC A-type linkage rigidity

• PACs not killing bacteria, retained oral microbiome, no resistance developed

Philip et al. 2019. Cranberry Polyphenols: Natural Weapons against Dental Caries. Dent J (Basel)





Cardiometabolic HealthGut Health

Other Research Areas 



✓Abdominal obesity (pot belly)

✓ High cholesterol/Triglycerides
  
✓ High blood pressure
 
✓ High blood sugar/Insulin resistance
 
✓ Inflammation (High CRP)

You are at increased risk for: 

Diabetes, Heart Disease, Reduced Cognitive Functioning

Link between air pollution 
and heart disease

If you have any 3 of these conditions:

Metabolic Syndrome



Adults in US/Canada with Metabolic Syndrome

Prevalence Increases with Age

Ages 18-39:  ~19-36% have it
Ages 60-79:   ~40-50% have it



Cranberry and Metabolic/Obesity/Blood Sugar

             High fat/high sugar diet 

 

● Cranberry protected against diet-induced obesity and insulin resistance

 - Reduced oxidative stress and inflammation

● Acute dose of high-PAC cranberry beverage improved glucoregulation, 
reduced inflammatory biomarkers

● Cranberry juice (light) consumption lowered glucose concentrations

Hsia et al. 2020. Effect of daily consumption of cranberry beverage on insulin 
sensitivity and modification of cardiovascular risk factors in adults with obesity: 
a pilot, randomised, placebo-controlled study. Br J Nutr.



Cranberry and Gut Lining Integrity

 Leaking in the gut lining allows toxins into the blood stream 
 causing immune system to trigger inflammation 

High-fat, high-sugar diet in mice 
Caused weight gain, increased intestinal permeability, E. coli invasion, inflammation 

Cranberry:
● Reversed negative effects  

● Reduced chronic inflammation associated with gut barrier dysfunction

● Strengthened intestinal barrier by maintaining intestinal immunity, increasing 
mucus secretion– Akkermansia feeds on mucin

 Pierre et al., Cranberry proanthocyanidins improve the gut mucous layer morphology 
and function in mice receiving elemental enteral nutrition. J Parenter Enteral Nutr., 2013

Medina-Larqué et al. 2022.Cranberry polyphenols and agave agavins impact gut immune response 
and microbiota composition while improving gut barrier function, inflammation, and glucose 
metabolism in mice fed an obesogenic diet. Front Immunol. 



Cranberry and Positive Gut Health Effects

• Improves gut lining integrity – increases mucin production

• Reduces aspects of  “Leaky Gut Syndrome” 

• Microbiome remodeling – increases Bacteroidetes, reduces Firmicutes

• Reduces inflammation, oxidative stress/improves immunity

• Improves glucose control



Cardiovascular Benefits 

 Heart Disease…

 It’s all about 

Improving Blood Flow
 Inflexibility of arteries

 LDL cholesterol oxidation

 Inflammation (similar to aspirin – inhibit COX-2 
expression, decreases proinflammatory 
prostaglandin synthesis)

 Flow-mediated dilation (FMD) after 2 hours

Cranberry 
polyphenols



Cranberry increases HDL-cholesterol concentrations in men
 
Changes in plasma HDL-cholesterol (mmol/l)

• Abdominally obese men

• Increasing doses, 4 wks each

• 250mL Light CJC/day
  
• 8.6% increase in HDL

• Drugs ~ 10% increase

Couillard - Laval University



Reasons to include cranberries in the daily diet

• Make big impact on slowing antibiotic resistance

• Inexpensive, convenient functional food

• Effective at reasonable serving sizes 

• Additional health benefits possible

• Anti-adhesion in multiple sites in the body

• Antioxidant/anti-inflammatory/heart  health



Cranberries and Their Bioactive Constituents in Human Health
Information about the bioactive compounds in cranberry and how they may 
protect against UTIs, cardiovascular health, etc. 

 
Blumberg et al. 2013. Cranberries and their bioactive constituents in human 
health. Advances in Nutrition 4(6):618-32 

http://advances.nutrition.org/content/4/6/618.full
FREE OPEN ACCESS

Review Article 
on Cranberry Health Benefits

http://advances.nutrition.org/content/4/6/618.full


Any 
Questions??

Amy B. Howell, Ph.D.

ahowell@scarletmail.Rutgers.edu
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