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PRO1007 

	
Risk assessment of new Faba bean cultivars with low content of vicine and convicine 

(FEVITA beans) in hemizygous male subjects with total G6PD-deficiency 
	

(Continuation of Project PRO0818) 

INVESTIGATORS 
Principal Investigator: Dr. Paolo Arese, University of Torino Medical School, Torino, Italy 
	
Co-Investigator(s): Dr. Evelin Schwarzer & Dr. Valentina Gallo; University of Torino Medical 
School, Torino, Italy; Dr. Luigi Simula, City Hospital Alghero, Sardinia, Italy; Dr. Gérard Duc, 
INRA, Dijon, France 

STUDY SPONSORS 

	
Saskatchewan Pulse Growers 
University of Torino Medical School, Torino, Italy 
Regione Piemonte, Torino, Italy 

TYPE OF STUDY 

Health Outcomes: Clinical Trial- dietary challenge test 

OBJECTIVES 

To show that faba beans with low levels of vicine (V) and convicine (C) (low V/C beans) are 
not toxic to highly susceptible glucose-6-phosphate dehydrogenase (G6PD)-deficient 
individuals and can be ingested in large amounts by deficient subjects without any harmful 
effect. 

WHY STUDY NEEDED 

The Alghero Health Authority Ethical Committee gave permission to Dr. Arese for SPG 
funded project #0818 to only include female heterozygous G6PD-deficent subjects and did 
not allow the researchers to perform nutritional experiments with the new faba bean cultivars 
on hemizygous G6PD-deficient males. This was a precautionary measure since hemizygous 
males with the Mediterranean G6PD-mutation have a residual enzyme activity frequently 
lower than 1% compared to normal non-deficient subjects. Those hemizygous males are 
thus at higher risk of hemolysis after ingestion of faba beans than the previously tested 
heterozygous females. 
	
The first study with deficient females with very low G6PD activity, close to that present in 
hemizygotes, had demonstrated lack of any sign of toxicity and no hemolytic potential. 
	
The researchers now want to complete the study by expanding the same research protocol 
to a group of hemizygous males with G6PD activity of less than 5% of the normal enzyme 
activity. 
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HYPOTHESIS 

That FEVITA beans are safe to consume in highly sensitive G6PD-deficient males and that 
excess amounts of fresh FEVITA beans will cause no noxious effects even in highly sensitive 
males. 

STUDY DESIGN 

The clinical trial was performed on seven severely G6PD-deficient male volunteers. 
	
The seven subjects were fed 450g/70kg body weight fresh, raw de-hulled beans. This 
amount exceeds faba bean quantities normally consumed in human nutrition (usually 100- 
150g/70kg body weight). 

Blood was drawn 24 hours before ingestion, and then 8-10, 24, and 48 hours after ingestion. 

The test parameters were the same as in the first study. These parameters included: 
a)  RBC levels of reduced glutathione (GSH) (which always decrease in favism) 
b)  Markers indicating modification of RBC membranes (indicate oxidative stress) which 

are modified in favism and include: 
a.  Membrane deposition of hemichromes 
b.  Formation of membrane adducts with 4-hydroxynonenal (4-HNE)- a sensitive 

indicator of lipid peroxidation that accompanies oxidant insult 
c.  Membrane deposition of opsonins (autologous IgG and complement 

fragments ) which are formed as the RBC dies for ultimate removal by 
phagocytes 

d.  Measurement of RBC filterability, sensitive parameter of RBC deformability 
that is found during favism (an indicator of G6PD activity) 

	
In addition, the following analysis was conducted: 

a)  Hematological parameters considered to be indicators of hemolysis (RBC count, RBC 
volume, serum hemoglobin, hematocrit, haptoglobin levels etc) 

b)  Comprehensive clinical chemistry (vitamin status, liver status, thyroid status, 
diabetes, and iron) to ensure deficient subjects had no associated pathologies 

FINDINGS 

Clinical Trial: Oral challenge test with faba bean ingestion 
	
Total No. trial participants: 7 G6PD-deficient (Mediterranean variety) male subjects G6PD 
activity less than 5% of the normal enzyme activity. 
	
G6PD-deficient male subjects fed faba beans low in V/C 
1.  No indication of hemolysis-constant levels of RBC counts, hematocrit level, hemoglobin 

parameters, percentage of reticulocytes, and level of bilirubin 
2.  No deficiencies in clinical chemistry results noted 
3.  No change in the steady-state level of GSH 
4.  All other study parameters were stable over time (4-HNE adducts, autologous IgG, RBC 

deformability etc) 
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SIGNIFICANCE OF STUDY 

	
In a sample of 7 male severely G6PD-deficient subjects none of the parameters indicating 
hemolysis or oxidative RBD damage were changed short term (8-10 hrs) or long term (48 
hrs) after ingestion of approximately 10-fold the normal amount of faba bean digestion of low 
tannin, low V/C faba beans. 
	
Tentative conclusion: low tannin, low vicine/convicine faba beans are safe to consume in 
large quantities by males hemizygous for the G6PD-deficiency (Mediterranean variant). 

PUBLICATIONS, PRESENTATIONS, EDUCATIONAL MATERIALS PRODUCED 
	
None reported in final report 

VALUE TO PRODUCERS 
	
Provides evidence that low tannin, low vicine/convicine faba beans are safe for consumption 
by G6PD-deficient individuals. 

	


