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t h e  l i g h t  emiss ion .  T h e  h i g h  q u a n t u m  yield of b i o l u m i n e s -  
cence  r e q u i r e s  a p r o t e c t i o n  f r o m  col l is ional  d e a c t i v a t i o n .  
T h i s  could  be ach i eved  b y  a spac ia l  a r r a n g e m e n t  in 
w h i c h  t h e  ac t ive  c en t r e  is n o t  access ib le  to  t h e  large 
e n z y m e  molecule .  
T h e  o b s e r v a t i o n  r e p o r t e d  in t h i s  s t u d y  shou l d  also be 
cons ide red  of p r a c t i c a l  r e l evance  for  t h e  e m p l o y m e n t  of 
t h e  f i ref ly  b i o l u m i n e s c e n c e  as  a n  a n a l y t i c a l  too l  for  t he  

d e t e r m i n a t i o n  of v e r y  sma l l  q u a n t i t i e s  of A T P ,  A D P ,  
c r e a t i ne  p h o s p h a t e  a n d  o t h e r  e n e r g y - r i c h  o rgan ic  p h o s -  
p h a t e s  in biological  e x t r a c t s .  Since t h e  e x t r a c t s  m a y  
c o n t a i n  a p p r e c i a b l e  a m o u n t s  of c o m p o u n d s  (e.g. a z i d e ,  
cys te ine ,  m e r c a p t o e t h a n o l ,  g l u t a t h i o n e ,  alcohols)  w h i c h  
i n t e r f e r  w i t h  t h e  l igh t  emiss ion ,  t he se  a s s a y s  s h o u l d  be  
i n t e r p r e t e d  w i t h  c a u t i o n  un le s s  t he  a p p r o p r i a t e  c o n t r o l s  
h a v e  b e e n  p e r f o r m e d .  
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Summary. Specific chemica l  a s says ,  i nc lud ing  c a r b o h y d r a t e ,  h e x o s a m i n e s  a n d  h e x u r o n i c  acid, were  d e t e r m i n e d  on  the  
lens  inso lub le  a l b u m o i d .  I t  w a s  no t i ced  t h a t  t h e  c a r b o h y d r a t e  c o m p o s i t i o n  va r i e s  w i t h  age. The  s ign i f icance  of c a rb o -  
h y d r a t e  in t h e  lens  is d i scussed .  

T h e  s t r u c t u r a l  c o m p o s i t i o n  of t h e  in so lub le  a l b u m o i d  of 
t h e  h u m a n  c a t a r a c t o u s  lenses  h a s  n o t  been  c lea r ly  def ined.  
I t  h a s  b e e n  h y p o t h e s i z e d  3 t h a t  c a t a r a c t  f o r m a t i o n  is 
a s s o c i a t e d  w i t h  t h e  c o n v e r s i o n  of low m o l e c u l a r  w e i g h t  
p r o t e i n  to  h i g h  m o l e c u l a r  w e i g h t  agg rega te s ,  t he  h e a v i e s t  
of  w h i c h  c o r r e s p o n d s  to t h e  in so lub le  p r o t e i n  f rac t ion ,  
V a r i o u s  a u t h o r i t i e s  4,5 h a v e  s u g g e s t e d  t h a t  t h e  p r e se nc e  
of h i g h  m o l e c u l a r  p r o t e i n  a g g r e g a t e s  in t h e  lens can  lead 
to  inc reased  s c a t t e r i n g  of l i gh t  as  a c o n s e q u e n c e  of loss of 
t r a n s p a r e n c y .  O t h e r s  6-s i n d i c a t e d  t h a t  c a l c i u m  or g lucose  
m a y  in f luence  t h e  a g g r e g a t e  s t a t e  of  t h e  s u b u n i t s  of 
~ -c rys ta l l in  p ro t e in .  T h e  c a r b o h y d r a t e  c o m p o s i t i o n  of t h e  
i n so lub le  a l b u m o i d  in  t h e  h u m a n  c a t a r a c t o u s  lens is 
m o s t l y  u n k n o w n .  T h e  p r e s e n t  i n v e s t i g a t i o n  is c o n c e r n e d  
w i t h  t h e  p a t t e r n  a n d  c o m p o s i t i o n  of  t h e  c a r b o h y d r a t e  in 
c a t a r a c t o u s  lenses  r e m o v e d  a t  su rge ry .  
Materials and methods. H u m a n  lenses  were  o b t a i n e d  f r o m  
p a t i e n t s  fo l lowing  c a t a r a c t  o p e r a t i o n ,  u s u a l l y  w i t h i n  2 h 
of  r e m o v a l .  8 h u m a n  c a t a r a c t o u s  lenses  w e r e  u sed  in each  
age  g r o u p .  T h e  p r o c e d u r e  fo r  e x t r a c t i n g  inso lub le  a lbu -  
m o i d  a n d  i t s  s u b s e q u e n t  t r e a t m e n t  w i t h  u r e a  h a s  been  
fu l ly  desc r ibed  9. 
H e x u r o n i c  acid. H e x u r o n i c  acid w a s  d e t e r m i n e d  b y  a 
modifica,  t i on  of B i t t e r  and  Mui r  TM of the  m e t h o d  of 

Table 1. Carbohydrate composition (quantitative). The neutral sugar 
content of the urea extracts USF. UIFA and UIF g from the human 
eataractous lenses aged 20-91 years were estimated by the orcinol 
sulphurie acid reagent method of Tillman and Phillip TM. Glucose was 
used to plot a calibration curve 

No. Average age Protein UIF A t%) UIF B (%) 
of patient USF (%) 

1 22 i 2 years ND 1.00 0.975 
2 38.5 • 0.5 years 0.800 1.208 0.980 
3 43 ~ 2 years 0.700 1.182 1.00 
4 53 :J2 3 years 0.500 1.396 0.900 
5 65 i 2 years 0.698 1.533 1.100 
6 74 • 4 years 0.425 1.428 1.108 
7 82 :~ 2 years 0.500 1.864 1.621 
8 90.5 -b 0.5 years 0.500 2.118 1.968 
9 Adult bovine 0.799 1.150 0.969 

ND, not detectable. 

D i sche  u .  H e x o s a m i n e .  W e i g h e d  s a m p l e s  in 1 m l  were  
h y d r o l y s e d  in v a c u o  in sealed t u b e s  a t  110 ~ T o t a l  hexo -  
s a m i n e  w a s  d e t e r m i n e d  b y  t h e  m e t h o d  of Mui r  a n d  
J a c o b s  12 a n d  t h e  d i s t i l l a t ion  p r o c e d u r e  of Cessi a n d  
Peliego13. Hexose .  T h e  p r o c e d u r e  w a s  t h a t  de sc r ibed  b y  
G r a n t  a n d  J a c k s o n  14 u s i n g  D o w e x  50 (H  + form)  res in  
h y d r o l y s i s .  A f t e r  h y d r o l y s i s  n e u t r a l  s u g a r  a n d  a m i n o  
s u g a r s  were  s e p a r a t e d  a c c o r d i n g  to  t h e  m e t h o d  of  A n a -  
s t a s s i a d i s  a n d  C o m m o n  15. 

Table 2. Distribution of carbohydrate in the insoluble lens extract 
of human cataractous lenses, average age 20-90 years; using paper 
chromatography 

Protein Age Galaetose Glucose Mannose Fucose Xylose 
(years) 

20 + + ND ND ND 
30 + -{- + ND ND Trace 
40 + + + ND ND Trace 

USF 50 -- -- ND ND ND 
60 -- -- ND ND Trace 
70 -- -- ND ND ND 
80 -- -- ND Trace ND 
90 -- ND ND ND 

20 . . . . .  • 
30 . . . . .  
40 . . . . . . .  T 

UIFA 50 . . . . . .  

70  . . . . . . . . . .  

80  . . . . . . . . .  

90 - - T T T T  T T T T  - - - -  -- 

20 -- -- ND 
30 -- -- -- ND 
40 -- -- ND 

UIF B 50 ~- q~ ND 
60 - -  Trace 
70 
80 ----  
90 . . . .  

- -  Indicates the relative intensity of the spot on the chromatogram 
after dipping in sodium thiosulphate; quantitative value for 8%. 
ND. not detectable. 
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Table 3. Total amino sugar (hexosamine). The hexosalnine (amino 
sugar) content of the urea extracts USF, UIFA and UIF~ from the 
human cataractous lenses aged 20-9I were determined. Glucosamine 
hydrochloride was used to plot a calibration curve 

No. Average age Protein 
of patient USF (%} UIFA (%) UIFB (%) 

1 22 ~ 2 years ND 2.967 ND 
2 38.5 zt: 0.5 years ND 4.100 0.868 
3 43 =~ 2 years ND 3.000 1.068 
4 53 zL 3 years ND 4.800 0.890 
5 65 zL 2 years ND 5.300 0.986 
6 74 ~5 4 years ND 6.000 1.000 
7 82 =~ 2 years ND 4.814 1.160 
8 90.5 ~ 0.5 years ND 6.240 0.615 
9 Adult bovine ND 4.40 ND 

ND, not detectable. 

P a p e r  c h r o m a t o g r a p h y  was pe r fo rmed  on W h a t m a n  No. 1 
c h r o m a t o g r a p h y  paper ,  using the  m e t h o d  of Gaillard ~ 
and the  spraying sys t em of Pa t r idge  17. 
Results and discussion. The pe rcen tage  composi t ion  of 
c a r b o h y d r a t e  in the  urea ex t r ac t  (table 1) is no t  cons t an t ;  
i t  var ies  considerably.  Compara t ive ly  the  percen tage  
compos i t ion  of c a r b o h y d r a t e  in the  urea-soluble f rac t ion  
(USF) decreases w i th  age, whereas  t h a t  of t he  urea-  
insoluble f ract ions (i.e. UIFA, UIFB) increases.  The carbo-  
h y d r a t e s  ident i f ied by  pape r  c h r o m a t o g r a p h y  (table 2) 
are galactose,  glucose, mannose ,  fucose and xylose. The 
p r e d o m i n a n t  sugar  uni ts  are glucose and  mannose ;  the  
re la t ion of these  forms of c a r b o h y d r a t e  to the  a lbumoid  
and  the i r  s tab i l i ty  is no t  ye t  es tabl ished.  However ,  the  
presence  of glucose and galactose  in the  urea-soluble 
f rac t ion  (USF) (table 1} is of cons iderable  in teres t .  The 

absence of fucose and mannose ,  and  the  occurrence of 
t race  a m o u n t s  of xylose,  t end  to  suggest  t h a t  one of t he  
func t ions  of t he  glucose is to induce aggregat ion  of the  
(USF) molecule. The UIFA and UIFB also con ta in  some 
amino sugar  (table 3); th is  indicates  t h a t  the  urea-  
insoluble f ract ions  con ta in  some glycosamino glycan 
l inked to  a protein ,  a t y p e  of g!ycoprotein  or pro teo-  
glycan.  
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Summary. The p lasma  concen t r a t ion  of L-carn i t ine  in scalded ra ts  was  de t e rmined  to  be grea te r  (p _< 0.05) t h a n  t h a t  
of cont ro l  ra ts  a t  6 h following the  admin i s t r a t i on  of a 20 % body  surface,  ful l - thickness  burn  p roduced  by  scalding in 
a 100~ w a t e r  b a t h  for 15 sec. 

L-carn i t ine  is essent ia l  for the  t r a n s p o r t  of ac t iva t ed  
long-chain  f a t t y  acids into mi tochondr i a  1. Fol lowing a 
burn ,  carn i t ine  m a y  p l a y  a crucial  role in the  ab i l i ty  of 
t issues to  oxidize fat.  I n  th is  s tudy,  the  p l a sma  carni t ine  
values  of scalded ra t s  sugges t  an  increased release Of 
carn i t ine  by  the  l iver or a decreased ut i l izat ion of car- 
n i t ine  in f a t t y  acid metabo l i sm.  
Methods. Hai r  was r emoved  f rom the  dorsum of anes the-  
t ized  (5 mg/100 g Sodium pen tobarb i to l )  male  Sprague-  
Dawley  rats: weighing 190-220 g. 20% of the  b o d y  sur- 
face was scalded b y  par t ia l  immers ion  in a 100 ~ wa te r  
b a t h  for 15 sec ~. I m m e d i a t e l y  following in jury  each ani-  
mal  received 5 ml  of a 0,9% steri le saline solut ion i.p. 
Blood samples  were collected f rom the  an imal ' s  tails. 
Carni t ine  was de t e rmined  by  a modi f ica t ion  of the  m e -  
t h o d  descr ibed b y  Cederblad and  L i n d s t e d t  a. 

Results and discussion. The effect  of a 20% b o d y  surface, 
ful l - thickness  scald on the  p lasma  ~oncent ra t ion  of car-  
n i t ine  is shown in the  figure. There  is a s ignif icant  (p _< 
0.05) pos t  burn  increase in the  mean  p lasma  carni t ine  of 
t he  t r a u m a t i z e d  animals  w i th  r e s p e c t  to  t h a t  of t he  
controls .  
Increased  energy  r equ i remen t s  following bu rn  in jury  are 
me t  largely by  the  increased ut i l izat ion of fat.  F a t t y  acid 
ox ida t ion  normal ly  con t r ibu tes  a t  least  one-half  of the  
ox ida t ive  energy in hea r t  muscle,  liver, k idney  and  res t ing  
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