
Conclusions:

• Quantitative metabolomic composition (58
compounds) of bird lenses has been
determined

• M.migrans, Podiseps, B.buteo and A.cinerea
have been found to have a molecular UV
filter in their lenses

• High NADH concentration and low
[NAD+]/[NADH] ratio do not influence on the
metabolic processes inside the lens
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Lens UV filters

Bird lens metabolome characterization

Kynurenine 
and its derivatives

13 bird species:
• Waterfowl
• Raptors

1H NMR spectroscopy:
• High level of NADH 
• Low NAD+/NADH ratio 

Optical spectroscopy:
High absorbance in UV-A 
region λmax = 340 nm

PCA Volcano plot

Photochemical analysis of NADH 

• Nanosecond Laser flash photolysis

εmax (M
-1 cм-1) φfl φT ×103 φdec (Ar) ×105 φdec (O2) ×105

NADH 6200 0.02* ND 1.9 ± 0.3 2.3 ± 0.4

KN** 4500 9.2×10-4 7.0 1.5 11.0

Fluorescence Photodecomposition
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NADH – a well-known coenzyme, was
proved to be a reliable UV filter of the
bird lens.
It protects the retina from
photoinduced damage and reduces
chromatic aberrations increasing visual
acuity of birds

* Visser, A.J.W.G. et al. Photochemistry and Photobiology, 1981
** Tsentalovich Y.P. et al. IOVS, 2011

• Fluorometry • Steady-state photolysis
• Photochemical properties of

NADH meet all requirements
to molecular UV filtersτ1=0.24

τ2=0.60


