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• Mortality ↓ : Morbidity ↑
• Western population is living longer but is sicker.
• CVD, Diabetes, (some) cancers, neuro-degeneration

and inflammation associated disorders

1980
2010

The problem is not abating



Berries…

 Good nutritional value 

 Excellent source of bioactive compounds called 

polyphenols;  Health beneficial effects

 Good source of antioxidants, compounds that in 

vitro are able to scavenge free radicals cause of cell 

aging and death…  However….!!

 Is this what happens in vivo??



Gopalan (2012) Food and Function, In Press

In Vitro
(Cell)
Systems

No 
account of 
digestion!



Gopalan (2012) Food and Function, In Press

In Vivo: Model



Nakamur et al Jpn. J. Pharmacol. 89, 29 – 35

Artery and muscle model systems

Blackcurrant causes
the artery to relax

Blackcurrant anthocyanin 
relaxes the muscle

Contraction

Matsumoto et al., Exp. Eye Res.,, 80, 313–322.



Blackcurrant anthocyanins cause a flow-dependent increase in 
blood perfusion in isolated human intracerebral arteries

•Flow-dependent isometric tension 
was measured in segments of 
isolated human intracerebral
arteries from consciousness areas: 
derived from brain surgery.

•The anthocyanin driven 
vasodilatation may have a beneficial 
effect on the cognitive functions in 
dementia of the Alzheimer type, in 
the prevention of TIA and stroke

•Flow-dependent relaxation is 
almost identical to fluvistatin.





Cancer

Reduced cancer levels in oxidant induced 
animal systems.

Bishayee (2011). J Nutrit. Biochem 22, 1035–1046.

Cancer induction
& promotion

 Blackcurrant
polyphenol

extract

Control

+ Carcinogen 
+100mg/kg BPE

+ Carcinogen

+ Carcinogen 
+500mg/kg BPE

Reduction in macroscopic 
hepatocyte nodule number, size 
and proliferation.
BPE one had no deleterious 
effects



Control

+ Carcinogen, 100mg/kg BPE

+ Carcinogen

+ Carcinogen, +500mg/kg BPE

+ Carcinogen

+500mg/kg BPE

Proliferative nuclear antigen (PCNA)
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Blackcurrant intake increases blood and maintains the 
haemoglobin levels: a computer operator study

Matsumoto et al Eur J Appl Physiol 94, 36-45

Blackcurrant maintains the level of oxygenated haemoglobin

Blackcurrant maintains the total level haemoglobin 
during activity



In vitro: CVD/Neuro/Cancer/pulmonary

Juices & Extracts (whole fruit, skins & pomace)

All studies report benefits - NB ALL polyphenol 
based 

Animal Studies -
CVD/Neuro/Cancer/Ocular/Skeletal

Extracts juices bit also oils and polysaccharides

Invariable good (some very/some marginal)

Clinical - CVD/Diabetes

Juice (Neat and 20%/Extracts/Anthocyanins)

&

Seed oils 

General analysis of the health studies employing blackcurrant

Conclusion
Quality 

&
Relevance



Absorption and metabolism of delphinidin

GUT  pH ~ 4

Delphinidin-3-O-glucoside

 Small

intestine

 pH ~ 7 - 8

Delphinidin

 Blood  pH ~ 7.4

 Liver  Methylation

 Sulphation

 Glucuronidation



Faecal metabolism of berry polyphenols

 Phenylacetic acid increased in 7/10 subjects

 4-Hydroxy phenylacetic acid increased in 6/10 subjects

 3-Hydroxy phenylacetic acid increased in 5/10 subjects

 3-Phenylpropionic acid increased in 6/10 subjects

 3(4-Hydroxy)-phenylpropionic acid increased in 5/10 subjects

 3,4-Dihydroxy benzoic acid increased in 7/10 subjects

 4-Hydroxy benzoic acid increased in 2/10 subjects

B
u

t 
n

o
t 

th
e 

sa
m

e 
su

b
je

ct
s

• Fits evidence from model studies with faecal inocula but 
shows large inter-individual variation

• Due to differences in diet or microflora?
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