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DISCRIMINATION OF PRIMARY MINES FROM OTHER 
FLUORESCENT COMPOUNDS IN BIOLOGICAL FLUIDS 

A. Lichta, R.L. Bowmanb and S.  Stein‘ 
a’bDivision of Nephrology, Department of Medicine 

University of California, Los Angeles, CA. 90024 
‘Roche Institute of Molecular Biology 

Nutley, New Jersey, 07110 

ABSTRACT .______ 

Experimental condition and parameters involved i n  HPLC dis- 
tinction of primary amines from non-primary amine compounds with 
native fluorescence were investigated. The discrimination condi- 
tions were designed to enable utilization of the sensitive rea- 
gent fluorescamine as a means of monitoring primary amines in 
physiologic fluids. 

TNTRODUCTION 

Fluorescamine is a fluorogenic reagent which is used for the 

detection of primary amines at the picomole level (1, 2 ) .  This 

reagent has been incorporated into an amino acid analyzer, as well 

as into a monitoring system for peptides and proteins in column 

effluents ( 3 ) .  The monitoring system has been employed in a num- 

ber of projects involving the isolation of peptides and proteins 

from tissue extracts. These include opioid peptides ( 4 ,  5 ) ,  in- 

terferons ( 6 ,  7 ) ,  growth factors ( 8 )  and leukotriene ( 9 ) .  as well 

as synthetic peptides (10) .  

a Author to whom reprint requests whould be addressed at the 
Division of Nephrology. 
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8 2 6 LICHT, BOWMAN, AND STEIN 

With t h p  a n t i c i p a t e d  i n c r e a s e  i n  t h e  p o p u l a r i t y  o f  t h i s  t e c h -  

n i q u e ,  i t  is i m p o r t a n t  t o  p o i n t  out any  u n u s u a l  s i t u a t i o n s  which  

might  a r i s e .  D u r i n g  t h e  p u r i f i c a t i o n  of a b i o l o g i c a l l y  a c t i v e  

p r imary  amine  subsLance  f rom u r i n e ,  t h e  p r e s e n c e  of a noo-pr imary  

amine compound w i t h  n a t i v e  f1uorescenc . e  w a s  o b s e r v e d .  T h i s  s i t -  

u a t i o n  and t h e  method itsed t o  d i s c r i m i n a t e  be tween t h e  two i s  re- 

p o r t e d .  

MATERIAL - .- -. 

A l i q u o t s  o l  l y o p h i l i z e d  u r i n e  f rom u remic  p a t i e n t s  and “ p o s t  

s a l t ”  f r a c t i o n ,  which  w a s  i s o l a t e d  by ch romatography  on Scphadex  

G-25 f o l l o w e d  by HPLC, were p r e p a r c d  a s  p r e v i o u s l y  d e s c r i b e d  (11, 

1 2 ) .  

P y r i d i n e ,  a c e t i c  a c i d  a c e t o n e  and me thano l  werc d i s t i l l e d  

Lwice. Watcr w a s  p u r i f i e d  by a s y s t e m  o b t a i n e d  f rom Hydro S e r v i c e  

and S u p p l i e s  (Durliam, N . C .  . F l u o r e s c a m i n e  and 25% s o l u t i o n  o f  

t h i o d i g l y c o l  were o b t a i n e d  f rom P i e r c e  (Rockfo rd ,  I l l . ) .  All 

o t h e r  c h e m i c a l s  used  i n  t h e  p r e p a r a t i o n  of r e a g e n t s  o r  b u f f e r s  

were  from F i s h e r  ( S p r i n g f i e l d ,  N . J . ) .  

A prepacked  2 5  x 0.46 c m  column of L i c h r o s o r b  KP-18 w a s  ob- 

t a i n e d  from Altex ( B e r k e l e y ,  C a . ) .  A 25 x 0 . 4 6  cm column p r e -  

packed  w i t h  H-70 ( c a t i o n  e x c h a n g e )  was o b t a i n e d  f rom Hami l ton  

(Reno, Nevada) .  A model 420 m i c r o p r o c e s s o r  and a model 110 A 

pump were o b t a i n e d  f rom A l t e x  ( B e r k e l e y ,  C a . ) ;  a Milton-Roy 

( K i v i e r a  Beclcli, F I R . )  minipump and hip,li p r e s s u r e  sample  i n j e c t i o n  

v a l v e ,  Khmdynz  ( B e r k e l e y ,  Ca . )  were used  f o r  t h e  a u t o m a t i c  moni- 

t o r i n g  sys t em ( 7 ) .  
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METHOD 

A L i c h r o s o r b  RP-18 column w a s  pumped a t  1 m l / h r  a t  room t e m -  

p e r a t u r e  w i t h  back p r e s s u r e  o f  750 p s i .  A 0 . 2  M p y r i d i n e - a c e t a t e  

b u f f e r  pH 5 .5  was used f o r  e l u t i o n .  An 80-minute l i n e a r  g r a d i e n t  

f rom 20% t o  50% methano l  w a s  u s e d .  A l l  column b u f f e r s  c o n t a i n e d  

t h i o d i g l y c o l  (0 .01% v / v ) ,  a n  a n t i o x i d a n t ,  and c a p r y l i c  a c i d  (0.01% 

v / v )  t o  p r e v e n t  growth of  m i c r o o r g a n i s m s .  A c a t i o n  exchange  11-70 

column w a s  pumped a t  11 m l / h r  a t  room t e m p e r a t u r e  and back  p r e s -  

s u r e  of  300 p s i .  Samples  were a p p l i e d  t o  t h e  column i n  a 200 p 1  

o f  0.5 M p y r i d i n e - a c e t a t e  b u f f e r  pH 5 .5  and e l u t e d  w i t h  t h e  same 

b u f f e r .  

Fo r  t h e  d i s c r i m i n a t i o n  of  n a t u r a l  f l u o r e s c e n c e  from f l u o r e s -  

camine d e p e n d e n t  s u b s t a n c e s ,  e q u a l  a l i q u o t s  o f  t h e  unknown mixture 

were a p p l i e d  s e q u e n t i a l l y  t o  t h e  same column. I n  the f i r s t  a p p l i -  

c a t i o n ,  an  a l i q u o t  o f  t h e  column e f f l u e n t  i s  t r a n s f e r r e d  i n t o  t h e  

d e t e c t o r  stream where i t  mixes  w i t h  t h e  b u f f e r  and a c e t o n e  o n l y .  

I n  t h e  second a p p l i c a t i o n ,  a n  e q u a l  a l i q u o t  o f  t h e  column e f f l u e n t  

is t r a n s f e r r e d  i n t o  t h e  d e t e c t o r  stream where i t  mixes w i t h  b u f f e r  

and f l u o r e s c a m i n e .  The e m i t t e d  f l u o r e s c e n c e  i n  t h e  f i r s t  chroma- 

t o g r a p h i c  p a t t e r n  r e f l e c t s  o n l y  compounds w i t h  n a t u r a l  f l u o r e s -  

c e n c e ;  whereas  i n  t h e  second  a p p l i c a t i o n  i n  t h e  p r e s e n c e  o f  f l u o r -  

e s c a m i n e ,  n a t u r a l  and f l u o r e s c a m i n e  dependen t  f l u o r e s c e n t  com- 

pounds were d e t e c t e d  t o g e t h e r .  Thus,  p r i m a r y  nmine compounds 

which a r e  f luo resca rn ine  dependen t  and d o  n o t  e x h i b i t  n a t i v e  f l u o r -  

e s c e n c e  were d i s c e r n e d  from non-primary amine compounds w i t h  n a t u -  

r a l  f l u o r e s c e n c e .  
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LICHT, BOWMAN, A N D  STEIN 

RESULTS AND DISCUSSION 

Human and dog u r i n e  were used  in the c o u r s e  of a s t u d y  d i r e c -  

t e d  toward p u r i f i c a t i o n  and c h a r a c t e r i z a t i o n  o f  n a t r i u r e t i c  ho r -  

monc (11-14) .  In  F i g u r e  1, a c h a r a c t e r i s t i c  p a t t e r n  is shown 

when u r i n e  from uremic p a t i e n t s  w a s  s u b j e c t e d  t o  L i c h r o s o r b  RP-18 

column. The p r e s e n c e  of m u l t i p l e  peaks  was shown to be  composed 

of many r l u o r e s c a m i n e  dependen t  compouuds. 

100 - I 

80 - 

60 - 

40 - 

20 - 

WITHOUT FLUORESCAMINE 

Y I T H  FLUORESCAMINE 

o t -  1 I 1 1 1 1 1 I J 
0 10 20 30 40 50 60 70 80 90 

TIME ( MINUTES 1 

FIGURE 1. Chromatography of  u remic  p a t i e n t  u r i n e :  200 v 1  of 
u r i n e  was a p p l i e d  t o  a 0 .46  x 25 c m  column of L i c h r o s o r b  RP-18 
a t  25" C .  An 80 m i n u t e s  g r a d i e n t  from 20% methano l  and 0.2 M 
p y r i d i n e - a c e t a t e  pH 5 . 5  t o  50% methano l  i n  t h e  same buffer, was 
used at A flow r a t e  of 1 ml/min. A p o r t i o n  (2%)  of t h e  column 
e t f l u e n t  was d i r e c t e d  to t h e  m o n i t o r i n g  s y s t e m .  
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FIGURE 2. Monitoring of "post salt" G-25 Sephadex dog urine: 
Chromatography of "post salt" G - 2 5  Sephadex fraction on a 0 . 4 6  
x 25 cm column of H-70 at room temperature. 
acetate pH 3.5 was used for elution, at a flow rate of 11 ml/hr. 

0.5 M pyridine- 

Figure 2 demonstrates the benefit of using the monitoring 

system when an aliquot of column effluent is transferred to the 

detector stream where fluorescamine was added or omitted. Three 

fluorescent peaks were noted, but o n l y  one was Eluorescamine de- 

pendent and did not exhibit spontaneous fluorescence. 

The method presmted in this paper clearly demonstrates the 

following advantages Using the highly sensitive monitoring sys- 

tem, adding or omitt ng fluorescamine from the detector stream, 

enabled screening of primary amines in the picomole range. The 
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830 LLCHT, BOWMAN, AND STEIN 

h i g h  r e s o l v i n g  power o f  r e v e r s e  p h a s e  HPLC p e r m i t t e d  t h e  s e p a r a -  

t i o n  of h i g h l y  c o m p l i c a t e d  p r i m a r y  a m i n e  m i x t u r e s  i n  r e l a t i v e l y  

s h o r t  t i m e  and  w i t h  good r e p r o d u c i b i l i t y .  The r e c o v e r i e s  d e p e n -  

ded on t h e  p r i m a r y  amine  h u t  were u s u a l l y  i n  t h e  80% r a n g e .  mere 

was n o  c h a n g e  i n  t h e  e l u t i o n  p o s i t i o n  of s t a n d a r d  marker p e p t i d e s  

and  t h e  s o d i u m  t r a n s p o r t  i n h i b i t o r  f r a c t i o n  o v e r  s e v e r a l  m o n t h s .  
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