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2. A few words on the glycation reaction and its known effects on health and senescence

3. Exploring the links between glycation and life-history traits in non-conventional animal models

(a) Glycation in relation to reproduction and survival
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(b) Correlations between glycation and body mass

Table 1. Examples of glycation’s contribution to each hallmark of ageing (as defined by Lopez-Otìn et al. [3,11,15–24]).

hallmark of ageing (as defined by [11]) examples of glycations’ contribution

genome instability

telomere attrition

epigenetic alterations

loss of proteostasis

disabled macroautophagy

deregulated nutrient sensing

mitochondrial dysfunction

cellular senescence

stem cell exhaustion

altered intercellular communication

chronic inflammation

dysbiosis

CML, N -(carboxymethyl)lysine; RAGE, receptor for advanced glycation end-products; ROS, reactive oxygen species.
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(c) Glycation in relation to longevity
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Table 2. Known correlations between glycation products and age, glycaemia and/or life-history traits in non-conventional animal models at (a) intraspecific and (b)

interspecific levels. + and - indicate positive and negative correlations, respectively, NS indicates no significant correlation.

glycation product factor correlation species comments reference

(a) intraspecific studies

HbA1c age NS Ficedula albicollis wild, adults [38]

NS Canis familiaris domestic, all ages, ANOVA on 3 age classes [47]

sex NS Ficedula albicollis wild, adults [38]

NS Falco sparverius wild, nestlings [39]

NS Canis familiaris domestic, all ages [47]

body mass NS Ficedula albicollis wild, adults [38]

clutch size + Ficedula albicollis wild, adults [38]

number of offspring

fledged

+ Ficedula albicollis wild, adults [38]

NS Ficedula albicollis wild, adults [40]

arrival date on

reproduction site − Ficedula albicollis wild, adults [38]

return rate − Ficedula albicollis wild, adults [40]

nestling growth rate + Falco sparverius wild, nestlings [39]

number of brood

mates NS Falco sparverius wild, nestlings [39]

GA age NS Taeniopygia guttata captive, adults [36]

glycaemia NS Taeniopygia guttata captive, adults [36]

TPGP age NS Taeniopygia guttata captive, adults [36]

sex NS Taeniopygia guttata captive, adults [36]

body mass NS Taeniopygia guttata captive, adults [36]

glycaemia NS Taeniopygia guttata captive, adults [36]

glycated serrotrans‐

ferrin

age NS Taeniopygia guttata captive, adults [36]

glycaemia + Taeniopygia guttata captive, adults [36]

glycated carbonic

anhydrase

age + Taeniopygia guttata captive, adults [36]

glycaemia NS Taeniopygia guttata captive, adults [36]

pentosidine (skin) Age + Cryptotis parva captive, 0–3 y.o. [48]

+ Rattus norvegicus captive, 5–25 y.o. [48]

+ Canis familiaris domestic, 2–14 y.o., beagle breed [48]

+ Bos taurus captive, 0–14 y.o. [48]

+ Sus scrofa captive, 0–15 y.o. [48]

+ Saimiri sciureus captive, 3–21 y.o. [48]

+ Macaca mulatta captive, 5–27 y.o. [48]

(b) interspecific studies

plasma AGEs age NS mammals captive (zoos) [43]

NS birds captive (zoos) [43]

NS

wild canids & domestic dog

breeds captive (zoos) and domestic [44]

age/MLSP NS mammals captive (zoos) [43]

NS birds captive (zoos) [43]

NS

wild canids and domestic

dog breeds captive (zoos) [44]

body mass NS mammals captive (zoos) [43]

NS birds captive (zoos) [43]

NS

wild canids and domestic dog

breeds captive (zoos) and domestic [44]

(Continued.)
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4. Mechanisms of glycation resistance that need to be explored in a broad range of animals

(a) Fast and effective glucose utilization: the case of flying vertebrates

Table 2. (Continued.)

glycation product factor correlation species comments reference

pentosidine (skin) MLSP − mammals captive [48]

GA, glycated albumin; MLSP, maximum lifespan; TPGP, total plasma glycated proteins (GA, glycated serotransferrin and glycated carbonic anhydrase).
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(b) Protection of biomolecules

(i) Protein turnover

(ii) Specific amino acid composition and three-dimensional conformation of proteins

(c) Buffering glycated proteins and advanced glycation end-products

(i) Deglycating enzymes

(ii) Receptor for advanced glycation end-products
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5. Concluding remarks and future prospects
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