
VOL. 16 (I955) SHORT COMMUNI('_kTIONS, PRELIMINARY NOTES 167 

Fluorescent globulin of the lens* 

In  the s tudy  of the optical propert ies  of s t ruc tura l  proteins the lens, as a material,  deserves 
special a t t en t ion  since, in con t ras t  to other  organs, it contains no colouring ma t t e r  (such as cyto- 
chromes) which would interfere wi th  observation.  

If  a lens, freshly isolated f rom a buUock's eye, is i l luminated wi th  near  UV light it shows a 
bril l iant blue fluorescence. If  the incident l ight is polarised, the fluorescent emission has a high 
degree of polarisat ion indicating t h a t  the emit t ing molecules have no free mobility.  The fluorescent 
mater ia l  can be ext rac ted  and shows the reactions of an euglobulin. I t  is possible t ha t  fluorescence 
is no t  a specific p rope r ty  of this  lentoglobulin bu t  is a general p rope r ty  of its group and is not  ob- 
servable in other  organs because of optical heterogeneity.  Such a possibility is suppor ted  by  the fact 
t ha t  ano ther  optically homogeneous  tissue, the corneal epithelium, also shows a vivid fluorescence. 
The fluorescence of nails or the skin epi thel ium m a y  be connected wi th  their  anhydrous  solid state. 

The isolated lentoglobulin shows a s t rong absorpt ion  m a x i m u m  at  280o A; consequent ly  one 
m a y  expect  t ha t  mos t  of tile fluorescent light is emit ted in the UV and escapes visual observation.  
I t  seems to involve the prote in  molecule as a whole since it is readily lost on heat  denaturat ion.  
The lentoglobulin is easily dena tured  and becomes hereby  increasingly opalescent or turbid.  I t  seems 
possible tha t  some such change is involved in the genesis of cataracts .  

Experimental. 86 g of bullock's  lenses were kept  at  - - 2 0  ° C for a month ,  and then  placed in 
a 5oo ml jar. The jar  was  filled wi th  wate r  and the material ,  after  thawing,  blended for two minutes  
in the Servall Omnimixer .  After  s toring the liquid for two hours  in the refrigerator,  undissolved 
particles were el iminated in the Sharples centrifuge, using its closed bowl. About  one t en th  of the 
s u p e r n a t a n t  was set  aside, while the rest, 360 ml, was mixed wi th  21o ml sa tura ted  a m m o n i u m  
sulphate  which b rough t  the sa tu ra t ion  to 4 ° %. Twen ty  minutes  later the precipitate was separated 
in the Sharpies, then  dissolved in 15o ml water  and freed from undissolved material  in the same 
centrifuge. To the supe rna t an t  was added ioo inl sa tu ra ted  a m m o n i u m  sulphate  solution, then the 
precipi tate  was  separated by  centr i fugat ion and dissolved in a small volume of water  and dialysed 
overn ight  against  o ° distilled water.  The salt-free solution was diluted wi th  5o ml water  to a volume 
of 15o ml. 1% acetic acid was added till a granular  precipi tate  was formed at  p H  6. The precipitate 
was dissolved in water,  NaHCO 3 being added to bring the p H  to 7.5. The 80 ml final solution con- 
tained io g protein.  I t  was opalescent and showed a s t rong fluorescence in the UV. 

The solution of the globulin could be lyophylised. A m m o n i u m  sulpahte  caused gradual  de- 
na tu ra t ion  which rendered the prote in  insoluble. A m m o n i u m  sulphate precipitates the lentoglobulin 
at  a fairly sharp  limit: a t  0.33 sa tu ra t ion  there is no precipi tat ion while at  0.37 sa tura t ion  the 
precipi ta t ion is a lmost  complete.  Acetic acid precipitates the protein  only in absence of salts. The 
ext inct ion of a I cm layer of a solution containing o.o2 % lentoglobulin was 0. 3. 

The lens also contains  a considerable a m o u n t  of a lbumin which is left in solution at 0. 4 sa tura t ion  
wi th  a m m o n i u m  sulphate  or on acidification. This dissolved a lbumin  showed only a weak fluorescence 
which might  have been due to an admix ture  of globulin. 

At  neut ra l  react ion and in absence of salts the solution of the lentoglobulin can be boiled 
wi thou t  any  apparen t  change in dispersity, bu t  its fluorescence is lost. The fluorescence cannot  be 
detached f rom the protein  by  hot  alcohol. The lability of the globulin makes  it necessary to carry  out  
its p repara t ion  as quickly as possible and at  low tempera ture .  The final p roduc t  showed in the  
ul tracentr ifuge,  in addi t ion to the  main  fraction, a more rapidly sett l ing component ,  which was  
p robab ly  dena tured  globulin. 
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