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Two unidentified fluorescent peeks hove been reported in 

humen arterial elastin, in edditlon to the fluorescence due to 

tyrosine (Blomfield end Ferrer, 1965). These f I uorescent peeks 

appear to be essocisted with cross-ltnking es the intensity Is 

high tn the insoluble residue of neonatal elestin from which a 

considerable portion of soluble elestin is removed during purlfic- 

atton (Ferrer et al., 1965). The activation/fluorescence spectra 

of these two peeks ore presented, together with the effects of 

sging, elteretlon of pH, and the method of preparetion of the 

elsstin. 

Although the blue-white fluorescence of elestin hes long been 

recognized, little attempt has been made to identify the substances 

responsible for the fluorescence. L&ells end Lindsay (1963) 

found ectivetfon/fluorescence maxima et 290/340, probebly due to 

t ryptophan, et 280/315, thought to be due to tyroslne, and et 

340/405, 350/440 end 370/460 my. The lest three msxiae were 

thought to be due to a single uni dent ifi ed compound. 

Andersen (1966) has studied in detail the fluorescence of 

resi Iin, the elastic protein of i nsects. Fluorescent compounds 
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separated from resiltn hydrolysates by chromatography were found 

to have fluorescence spectra identicel with dltyrostne end trl- 

tyroslne, two compounds obtained by the enzymatic peroxldetjon 

of tyroslne. 

By the use of tyrosine-C l4 LeBejie et ej. (1967) hove 

presented evidence of conversion of tyrosine into dltyrostne In 

chick eortic elestin. The dftyroslne wes ldentiffed by 

fluorescence at 405 mu, and by its chrometographfc behevfour. 

MATER! ALS AND METHODS 

Elestfn was prepared from the pulmonary arteries of e 6 year 

o Id boy end a 52 year old man by the eutocl aving-NeOH procedure 

previously described (Ferrer et al., 1965). It was also 

prepered from the ascending aorta of e bullock by the same 

autoclavjng-NsOH method, and by digesting the arteries fn 88% 

formic ecid at 45’ for 2 days (Ayer et ei., 1958). 

20 mg. elesttn was hydrolysed by 6N HCi In e bofling weter 

bath for l$ hours, the HCI was evaporated off and the restdue 

dlssolved in 50 ml. buffer. The buffers used were 0.05M 

phosphate at pH 7.4, 0.05M citrate et pH 3.5, and 0.05M borete 

et pH 8.5. 

Fluorescence spectra were recorded using en Amtnco-8owmen 

spectrophotofluorjmeter. The presence of ecttvatlon/fluorescence 

maxima was determined by setttng the sctIvatjon wavelength at 

10 mu intervals between 200 and 400 mu, and scanning the 

fluorescence spectre. The exact wevelength settings for 

sctlvstion and fluorescence maxima were deternfned by adjusting 

the activstlon end fluorescence wavelengths untf I the maximum 

tntensjty registered on the meter. 
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RESULTS 

Three ectivetton/fluorescence (A/F) maxlme were found fn each 

elasttn hydrolysete. The spectrum of one of these, with maxima 

et 280/315, was IdentIce with the spectrum of a solution of 

tyrosine. The other two peaks had ectivatfon maxfma at approxi- 

mately 250 RIP (X) and 320 m)r (Y), end both had fluorescence maxtme 

at ebout 400 mnyb 
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Fig. I. The Influence of age and pH on the activetion/fiuorescence 
spectre of elesttn hydrolysates of humrn pulmonery arteries. 

A. Peek X, 6 year old, 
r - 

pH 7.4, A/F 2461392 
pH 3.5, A/F 250/422 

8. Peak X, 52 yeer old, r pH 7.4, A/F 246/404 
- pH 3.5, A/F 252/440 

c. Peak Y, 6 year old, - pH 7.4, A/F 3221403 
- - - pH 3.5, A/F 337/420 

0. Peak ‘, 52 yeer ‘Id, 
= 

pH 7.4, A/F 332/419 
pH 3 . 5, A/F 343/430 

M.M. refers to the meter multIpI ler factor used. 
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At pH 7.4, the wavelengths of both peaks, X end Y, were 

shorter in the child then in the adult. The wavelength maxime 

of peek X increased from 246/392 in the child (Fig. 1A) to 

246/403 in the adult (Fig. lB), and of peek Y from 322/403 in the 

child (Fig. 1C) to 332/419 in the adult (Fig. 10). 

With buffer of pH 8.5, the wavelengths of peeks X and Y were 

unaltered, but the intensity of fluorescence increased in all 

samples. 

At the acid pH of 3.5, there was en increase of both 

activation end fluorescence wavelengths and a decrees@ in the 

intensity of the fluorescence with both X and Y (Fig. lA-0). 

tn the bullock’s arteries, the fluorescence et pti 7.4 of 

elsstin prepared by formic acid lsoletion compared with NeOH- 

prepared el est in, showed e decrease in intensity and increase 
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Fig 2. The effect of NsOH and formic acid isolation o elestin 
on the activetion/fluorescence spectra of elestin hydro f 
from the ascending aorta of a bul lock. 

ysetes 

A. Peek X - NeOH-isolated elestin, A/F 247/395 
e-m Formic acid-tsoleted eiastin, A/F 251/420 

B. Peek Y - NeOH-isolated elestin, A/F 328/405 
--w Formic acid-isolated elestin, A/F 344/425 

MOM* refers to the meter multiplier factor used. 

349 



Vol. 28, No. 3, 1967 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

In wavelength. The A/F mexlms for peak X (Fig. 28) were 247/395 

by NeOH tsolstfon end 251/420 by formic actd extrectton; end for 

peek Y (Fig. 281, the corresponding wavelengths were 328/405 for 

NeOH and 344/425 f or formic acfd preparations. 

DISCUSSION 

By ton-exchange chrometogrephy, Andersen (1966) hes tsoleted 

two compounds from resilln whfch have been named Compounds I and 

II, end which have fluorescence spectra fdentrcei with trftyrosine 

end df tyrosl ne respect lvely. in elkelf, Compound I I and 

dltyroslne heve A/F maxima at 254/413, whtch agree wei I with 

peek X. At pH 7.7, Compound I has activet ion peeks at 255 end 

320 mp, which correspond to the actlvstron weveiengths of X end Y. 

The intensity of fl uorescence et 320 mc, Is two to three tfmes the 

intensity et 255 rnp, which agatn agrees wfth peaks X end Y. 

However, at pH 3.4, the 255 mexfmum of Compound 1 decreases 

slightly to 250, whereas In the child, peek X increases slightly 

from 246 to 250 w; end, further, with Compound I the 320 

maximum decreases quite markedly to 285 rnp, whfch contrasts with 

the increase tn peak Y from 322 to 337 v tn the child. From 

these results it eppears that the fluorescence spectra of elesttn 

hydrolysates correspond with the fluorescence spectra of dityrostne 

and trStyrosine et neutral end aikeilne pH, but not et acid pH. 

Preparation of eiesttn by formic acid extrectton results tn 

e decrease in eiestfn fluorescence rntensfty end shift of the 

wovelength velues to higher levels slmnfier to the effect produced 

by redfssoivlng the eiestrn hydroiysetes of NeOH-prepered elestln 

in buffer of pH 3.5. The explenetton for this change has not yet 

been determined, 

Aging produces an increase In wavelength stmllar to that 

produced by en actd buffer or by formic acid preperetlon. A 
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detailed analysis of the effects of age on the Intensity and 

wavelength of fluorescence wf II be presented in a future 

publication (Blomfield and Farrar, In preparatfon). Isolation 

of the fluorescent compounds in elestin and of adjacent amlno 

acids wfll help to determine whether the age change Is produced 

by such factors as a changing amino acid environment or increasing 

cross-linking as in the conversion of dityrosine to polytyrosines. 
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