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UA metabolism

• UA is formed from the breakdown of nucleic acids and

is an end product of purine metabolism

• UA is transported by the plasma from the liver to the

kidney, where it is filtered, reabsorbed, and excreted in

urine

• The remainder of UA is excreted into the GI tract

Nature reviews Rheumatology 2013;9:13-23 
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Biochemistry of UA and its homeostasis

Nature reviews Rheumatology 2013;9:13-23 

~90% of 

highly 

insoluble    

UA filtered 

by the 

kidneys 

(2000-7000 

mg/24 H) is 

reabsorbed

Liver

1/3

(100-350 mg/24 H)

2/3 

(200-700 mg/24 H)
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Uricase and UA metabolism

PLoS ONE 2013; 8(5): e64292 

Uricase
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Gout: a disease of the blessed or a blessing in 

disguise?

http://www.clinicalcorrelations.org

“The patient goes to bed

and sleeps quietly until

about two in the morning

when he is awakened by

a pain which usually seizes

the great toe, but

sometimes the heel, the

calf of the leg or the ankle
… so exquisitely painful as not to endure the weight of

the clothes nor the shaking of the room from a person

walking briskly therein.”
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Survival advantage of the loss of uricase

PNAS 2014;111:3763–3768 

The loss of uricase during the Miocene era may have

provided a survival advantage by:

•Endogenous adjuvant during immune presentation

and inflammation

•Higher antioxidant capacity and greater longevity

•Volume and blood pressure control during low salt

ingestion

•Accumulation of fat stores

•Neuroprotection

*

*

*
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UA, immunity and inflammation 

Bull NYU Hosp Jt Dis. 2007;65:215-221 

UA activates the NALP3

Inflammasome: macrophage

generation of IL-1 for cellular

secretion

UA is the danger signal that

acts as endogenous

adjuvant when tissue is

injured during immune

presentation

//
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UA and salt-sensitivity 

Hypertension 2002;40:355-360 
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UA and lipogenic pathways 

Diabetes 2013;62:3307-3315
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• AMPD counters the effects of AMP-activated

protein kinase (AMPK)

• Whereas activation of AMPK in hepatocytes

induces oxidation of fatty acids and ATP

generation, AMPD has opposite effects

• Overexpression of AMPD blocks fatty acid

oxidation and increases fat accumulation

• The mechanism is mediated in part by the

generation of UA, which inhibits AMPK

Diabetes 2013;62:3307–3315, 

UA and lipogenic pathways (cont) 
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UA and gluconeogenesis

FASEB J. 2014;28:3339–3350
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• Activation of AMPK reduces protein synthesis,

enhances glucose uptake, activates autophagy,

stimulates mitophagy and mitogenesis, and

significantly reduced intracellular ROS levels

• Activation of SIRT1 protects the cells from metabolic

memory through at least two mechanisms:

suppressing the cellular inflammatory gene NF-kB and

attenuating the expression of the cellular apoptosis

gene Bax

AMPK and 2DM

• Activation of AMPK by Met reduces protein synthesis,

enhances glucose uptake, stimulates mitophagy and

mitogenesis, activates autophagy, and significantly

reduced intracellular ROS levels

• Activation of SIRT1 by Met protects the cells from

metabolic memory through at least two mechanisms:

suppressing the cellular inflammatory gene NF-kB and

attenuating the expression of the cellular apoptosis

gene Bax

Metformin, AMPK and 2DM
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Potential UA-T2DM link

Segnapostosegnaposto 

The loss of uricase during the Miocene era may have

provided a survival advantage by:

•Endogenous adjuvant during immune presentation

and inflammation

•Higher antioxidant capacity and greater longevity

•Blood pressure control during low salt ingestion

•Accumulation of fat stores

•Neuroprotection

*

*

*
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UA and T2DM: is there a link? Yes!

• Inflammation

• Hypertension

• Fat accumulation

• Reduced glucose uptake

• Increased gluconeogenesis

Segnapostosegnaposto 
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UA predicts the development of MS and T2DM

Diabetes 2013;62:3307–3315
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Uric acid and endothelial dysfunction 

Int J Card 2016; 213:23–27
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UA and T2DM: is there a link?

Dr. Marchal de Calvi, in a work

published in 1864, writes: “The

most obvious factor in the

morbid processus of diabetes

is the influence of the uric acid

diathesis,” and my experience

at Contrexéville leads me

more than ever to share his

opinions as to the connexion

of diabetes with gout.
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Conclusion

• The possibility has been raised that high uric acid

levels might contribute to the development of

hypertension, metabolic syndrome and

atherosclerosis

• Determining cause and effect of high uric acid levels

and its comorbidities, and elucidating the

mechanisms underlying these epidemiological

associations, is not trivial and at this point is unresolved

Nature Rev Rheumatol 2013;9:13–23
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SUA target and management of gout 

Ann Rheum Dis 2017;76:29-42
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Management of asymptomatic hyperuricaemia

Ann Rheum Dis 2017;76:29-42

• Asymptomatic hyperuricemia (AH) is a common

clinical condition associated with increased risk for

gout and other urate crystal–related clinical events

• AH is also associated with cardiovascular, metabolic,

and renal disease, although the clinical significance

and causal relationship of these associations remain

the subject of controversy

• Pharmacologic treatment of AH is not recommended,

but management includes further evaluation and

lifestyle changes known to reduce serum urate
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A new paradigm of T1DM nephropathy

Diabetes Care 2015;38:954-962

PERL: 

Preventing 

Early Renal 

Function Loss 

in Diabetes
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Il dopo Campanini: oltre la corsa c’è di più

Skydive Garz
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