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ABSTRACT 

A method for the separation and detection of two neuroactive 
peptides, neurotensin (NT) and bombesin (BB) as well as selected 
fragments of these peptides including NT 1-8, NT 1-10, NT 9-13, 
BB 1-8, BB 1-11 and BB 8-14 using gradient elution high perfor- 
mance liquid chromatography coupled with electrochemical detection 
(HPLC-ECD) is described. Several mobile phase compositions and 
gradients were tested and compared in terms of resolving power 
and sensitivity. The gradient method outlined here is 200 to 500 
times more sensitive than HPLC-W detection. A method for 
separating neurotensin isocratically is also described, and 
results indicate that the sensitivity of the assay is in the 
fentomolar range and approaches the sensitivity of radioimmuno- 
assay techniques. Means of ameliorating the sensitivity of the 
HPLC-ECD assay when using a gradient are discussed. Results of 
preliminary experiments using this technique to detect the 
presence of these peptides in various biological media are 
presented. 
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INTRODUCTION 

DRUMHELLER ET AL. 

High performance liquid chromatography coupled with electro- 

chemical detection (HPLC-ECD) has become the method of choice 

for the determination of catechol and indole amine levels in 

biological material due to the simplicity, rapidity and sensiti- 

vity of the technique (1,2,3). Because the electroactivity of 

these compounds resides primarily in the structure of their 

precursors, tyrosine and tryptophan respectively, it was not 

unreasonable to assume that other substances such as peptides 

containing these amino acid residues would be electroactive. To 

investigate this possibility, Bennett et al. ( 4 )  determined the 
electroactivity of a variety of peptides and reported that 

neurotensin, enkephalins, B-endorphin, somatostatin and chole- 

cystokinin among others were indeed oxidizable at specific 

potentials. Using this information several investigators have 

tested the applicability of HPLC separation with electrochemical 

detection for the analysis of neuropeptides with encouraging 

results, To date cholecystokinin 4 and 8 (5), angiotensin, 

Lys-vasopressin ( 6 ) ,  Des Tyr-Leu-enkephalin ( 6 , 7 ) ,  B-endorphin, 

Tyrosylglycylglycine and Tyrosylglycine ( 7 )  have been separated 

and detected by this method and the reported sensitivity of this 

technique approaches that of radioimmunoassay and greatly 

surpasses that of HPLC-UV detection. 

I n  the course of our work on structure activity relationships 

of neurotensin (a) ,  it became important to us to follow the dis- 

tribution of the peptide following intraventricular administration 

and to investigate the metabolic consequences resulting from the 

injection of structural analogues. Because the number of assays 

required precluded the use of radioimmunoassay (RIA), an 
alternative method of detecting and quantifying neurotensin and 
fragments was sought, The purpose of the present study was to 

investigate the potential of using HPLC-ECD for the separation 

and quantification of fentomole amounts of  neurotensin, a 13 

amino acid peptide containing two tyrosine residues at positions 
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PEPTIDE FRAGMENTS 1831 

3 and 11. A t  t h e  same t ime  t h e  u t i l i t y  of t h i s  method f o r  t h e  

d e t e c t i o n  o f  a t r y p t o p h a n  c o n t a i n i n g  p e p t i d e ,  bombesin,  

( p o s i t i o n  8 )  was e x p l o r e d .  Fu r the rmore ,  t h e  f e a s i b i l i t y  o f  

u s i n g  a modest g r a d i e n t  t o  s e p a r a t e  s e l e c t e d  f r agmen t s  o f  t h e  

p a r e n t  compounds i n  a s i n g l e  r u n  was examined f o r  e a c h  p e p t i d e .  

I n  p r e l i m i n a r y  e x p e r i m e n t s  t h e  a p p l i c a b i l i t y  o f  t h i s  approach  f o r  

s t u d y i n g  t h e  l o c a l i z a t i o n  and metabol ism o f  t h e s e  p e p t i d e s  i n  

b i o l o g i c a l  samples  was a s s e s s e d  f o r  n e u r o t e n s i n  i n  whole b r a i n  

and bombesin i n  l i v e r  p e r f u s a t e s  of ra ts .  

EXPERIMENTAL 

Chemicals  

HPLC g r a d e  a c e t o n i t r i l e  and methanol  were pu rchased  from BDH 

Chemical Co. Ammonium a c e t a t e ,  and a c e t i c  a c i d  were o b t a i n e d  from 

F i s h e r  S c i e n t i f i c .  T r i f l u o r a c e t i c  a c i d  was r e d i s t i l l e d  i n  g l a s s  

from a r e a g e n t  g r a d e  p roduc t  a l s o  from F i s h e r .  D i s t i l l e d  water 

was r e d i s t i l l e d  i n  g l a s s  and p a s s e d  th rough  a Water's Norgan ic  

c a r t r i d g e  system p r i o r  t o  u s e ,  Neuro tens in ,  n e u r o t e n s i n  f r agmen t s  

1-8,  1-10 and 9-13, bombesin and  bombesin f r a g m e n t s  1-8, 1-9,  1-10, 

3-14, 4-14 and 8-14 were s y n t h e s i z e d  by t h e  s o l i d  phase  t e c h n i q u e  

( 9 ) .  

Chromatographic  C o n d i t i o n s  

F o r  a l l  e x p e r i m e n t s  t h e  HPLC a p p a r a t u s  c o n s i s t e d  o f  two 

Beckman 1 1 2  pumps, a model 421 c o n t r o l l e r  and a n  A l t e x  210 

(Beckman I n s t r u m e n t s )  i n j e c t o r  f i t t e d  w i t h  a 100 y l  sample l o o p .  

An LC 2 ( B i o a n a l y t i c  Systems [BAS]) e l e c t r o c h e m i c a l  d e t e c t o r  

equipped w i t h  g l a s s y  ca rbon  working e l e c t r o d e  was used  t o  

mon i to r  t h e  column e f f l u e n t .  The o x i d a t i o n  p o t e n t i a l  w a s  s e t  a t  

+0.85 V ( t y r o s i n e  c o n t a i n i n g  compounds) o r  +1.00 V ( t r y p t o p h a n  

c o n t a i n i n g  compounds) w i t h  r e f e r e n c e  t o  a s i l v e r / s i l v e r  c h l o r i d e  

e l e c t r o d e .  P e p t i d e s  were i n j e c t e d  o n t o  e i t h e r  a 10 y Bondapak 

r e v e r s e  phase column (Water's, 4 mm x 25 cm) o r  a 5 U l t r a s p h e r e  

ODS r e v e r s e  phase  column (Beckman, 4 mm x 25 cm). Both columns 

were p r o t e c t e d  by a s h o r t  (4 mm x 4 c m )  precolumn f i l l e d  w i t h  t h e  

a p p r o p r i a t e  pack ing .  All p e p t i d e s  were d i s s o l v e d  i n  t h e  e q u i l i -  
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1832 DRUMHELLER ET AL. 

b r a t i n g  b u f f e r  and t h e  i n j e c t i o n  s i z e  remained c o n s t a n t  a t  20 pl. 

The e f f i c a c y  of s e v e r a l  mob i l e  p h a s e s  f o r  e l u t i n g  t h e  p e p t i d e s  and 

p e p t i d e  f r agmen t s  was i n v e s t i g a t e d :  1% t r i f l u o r a c e t i c  a c i d ,  

pH 3.0 + a c e t o n i t r i l e ,  (TFA + ACN); 0.005, 0.01,0.05 and 0.1M 

ammonium a c e t a t e ,  pH 4.2 + a c e t o n i t r i l e  o r  me thano l  (NH40AC + ACN 

o r  MeOH). A l l  s o l u t i o n s  were f i l t e r e d  through 0.2 p U l t i p o r  ny lon  

membranes (Chromatographic  S p e c i a l t i e s  Co) and tho rough ly  degassed  

p r i o r  t o  use .  The e x a c t  compos i t ion  o f  t h e  m o b i l e  p h a s e s  and t h e  

g r a d i e n t  u sed  a r e  d e s c r i b e d  i n  T a b l e  1. 

P r e p a r a t i o n  o f  b i o l o g i c a l  samples  

Neuro tens in  from whole b r a i n  t i s s u e  was e x t r a c t e d  a c c o r d i n g  t o  

t h e  method o f  Carraway and  Leeman (10 ) .  L i v e r  p e r f u s a t e s  f o l l o w i n g  

i n j e c t i o n  of s y n t h e t i c  bombesin were l y o p h y l i s e d  and p a s s e d  th rough  

a SEPPAK (Wate r s ) .  

RESULTS 

Method Development 

I n i t i a l  a t t e m p t s  t o  s e p a r a t e  and d e t e c t  t h e  p e p t i d e s  and t h e i r  

f r agmen t s  by HPLC-ECD were made u s i n g  a 1% TFAIACN g r a d i e n t .  T h i s  

mobile  phase h a s  been  shown t o  b e  a d e q u a t e  f o r  t h e  HPLC-UV 

d e t e c t i o n  o f  bombesin and f r agmen t s  a t  210 nm due  t o  t h e  low UV 

a b s o r b i n g  q u a l i t y  of t h i s  b u f f e r .  However t h e  l e n g t h y  (150 min) 

g r a d i e n t  r e q u i r e d  t o  r e s o l v e  t h e  p e p t i d e s  and r e s u l t i n g  peak 

b roaden ing  l i m i t e d  t h e  s e n s i t i v i t y  o f  t h e  HPLC-ECD a s s a y  t o  t h a t  

p r e v i o u s l y  found u s i n g  HPLC-UV - approx ima te ly  5 pg. F u r t h e r  

expe r imen t s  were c a r r i e d  o u t  u s i n g  v a r i o u s  mola r  s o l u t i o n s  of 

NB40AC w i t h  e i t h e r  ACN o r  MeOH as o r g a n i c  m o d i f i e r .  

i n d i c a t e d  t h a t  0.05 NH40AC w i t h  ACN p r o v i d e d  a mob i l e  phase  of 

s u f f i c i e n t  i o n i c  s t r e n g t h  f o r  optimum s e n s i t i v i t y  and r e s o l v i n g  

power w h i l e  g e n e r a t i n g  minimum background n o i s e .  The v a r i o u s  

mobile  phase  compos i t ions  t r i e d ,  as w e l l  as g r a d i e n t  d e t a i l s  and 

comments conce rn ing  t h e  e f f i c a c y  o f  each  f o r  t h e  s e p a r a t i o n  and 

d e t e c t i o n  of t h e  p e p t i d e s  are shown i n  T a t l e  1. 

R e s u l t s  

Under i s o c r a t i c  c o n d i t i o n s ,  s u p e r i o r  ch romatograph ic  r e s u l t s  

were o b t a i n e d  w i t h  t h e  5 p v s .  t h e  10 p p a r t i c l e  s i z e  r e v e r s e d  
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phase  pack ing .  The peaks e l u t i n g  from t h e  fo rmer  column were 

s h a r p e r  and b e t t e r  d e f i n e d  t h a n  from t h e  l a t t e r  r e s u l t i n g  i n  

dec reased  d e t e c t i o n  t h r e s h o l d s  t h u s  i n c r e a s i n g  t h e  s e n s i t i v i t y  

of t h e  a s s a y  approx ima te ly  3 f o l d .  However, t h e  5 u p a r t i c l e  

s i z e  packing g e n e r a t e d  e x c e s s i v e  column b a c k p r e s s u r e  unde r  g r a d i e n t  

c o n d i t i o n s  which r e s u l t e d  i n  ex t r eme  b a s e l i n e  d r i f t i n g  and 

e l e v a t e d  n o i s e  l e v e l s  t h e r e b y  d e c r e a s i n g  t h e  s e n s i t i v i t y .  There- 

f o r e ,  a 10 p r e v e r s e  phase  column was chosen  f o r  a l l  e x p e r i m e n t s  

i n v o l v i n g  g r a d i e n t  work. 

S e p a r a t i o n  of n e u r o t e n s i n  and r e l a t e d  f r agmen t s  

Neuro tens in ,  NT 1-8, NT 1-10 and NT 9-13 were s e p a r a t e d  w i t h i n  

25 min u s i n g  a g r a d i e n t  e l u t i o n  sys t em c o n s i s t i n g  of 0 . 0 5  M NH40AC, 

pH 4.5 w i t h  ACN:NH40AC 

Chromatographic c o n d i t i o n s  i n c l u d i n g  d e t a i l s  o f  t h e  g r a d i e n t  and  

r e t e n t i o n  t imes  a r e  g i v e n  i n  t h e  l egend  t o  F ig .  1. The mean peak 

h e i g h t s  of 4 s e p a r a t e  d e t e r m i n a t i o n s  of  NT and f r agmen t s  were used 

t o  c o n s t r u c t  t h e  c a l i b r a t i o n  c u r v e s  shown i n  F i g .  2 .  F o r  e a c h  

p e p t i d e  t h e  d e t e c t o r  r e sponse  w a s  l i n e a r  up t o  1 pg ( c o e f f i c i e n t s  

of c o r r e l a t i o n s  = 0 . 9 9 ) .  The d e t e c t i o n  l i m i t  w i t h  a s i g n a l  t o  

n o i s e  r a t i o  of 5 a t  10 n a f s  i s  approx ima te ly  25 ng f o r  NT, NT 1-8 

and NT 1-10 and approx ima te ly  10  ng f o r  NT 9-13. Because of t h e  

b a s e l i n e  d r i f t  g e n e r a t e d  by t h e  g r a d i e n t  i t  was n o t  f e a s i b l e  t o  

i n c r e a s e  t h e  s e n s i t i v i t y  o f  t h e  d e t e c t o r  beyond 10 n a f s .  Fo r  t h e  

i s o c r a t i c  e l u t i o n  o f  n e u r o t e n s i n  a 5 p u l t r a s p h e r e  column w a s  

e q u i l i b r a t e d  w i t h  0 . 1  M NH40AC, pH 4.5 + ACN, 75:25 v / v .  Under 

t h e s e  c o n d i t i o n s  less t h a n  250 pg of n e u r o t e n s i n  c o u l d  b e  

r e l i a b l y  d e t e c t e d  (F ig .  3 ) .  

m i x t u r e  a s  t h e  s e c o n d a r y  s o l v e n t  ( F i g .  1). 

S e p a r a t i o n  of bombesin and r e l a t e d  f r agmen t s  

I d e n t i c a l  ch romatograph ic  c o n d i t i o n s  were chosen  t o  s e p a r a t e  

and q u a n t i f y  bombesin and BB 1-8, 1-11, a n d  8-14 (F ig .  4 )  e x c e p t  

t h a t  t h e  o x i d a t i o n  p o t e n t i a l  u sed  was + 1.00 V. Due t o  t h e  

l i m i t e d  q u a n t i t y  of t h e  p e p t i d e s  made a v a i l a b l e  t o  u s  c a l i b r a t i o n  

c u r v e s  based  on t h e  mean o f  4 s e p a r a t e  d e t e r m i n a t i o n  were 

c o n s t r u c t e d  on ly  f o r  t h e  above mentioned p e p t i d e s  ( F i g .  5 ) .  
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FIGURE 1 
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Gradient separation of a standard solution of 50 ng neurotensin 
(rt=23.8 min), NT 1-8 (rt=9.6 rnin), NT 1-10 (rt=11.2 min) and 
25 ng NT 9-13 (rt=15.6 min). Chromatographic conditions:Pump A :  
0.05 M NHbOAC, pH 4.2 + 10L ACN;Pump B:40% 0.05 M NH40AC, pH 4.2 + 
60% ACN. Gradient:t=O, %A=100;t=4 min, %B=20 in 5 min;t=12 min, %B=50 
in 30 min. Flow rate = 1.5 ml/min;detector potential = + 0.85V; 
sensitivity = 10 nafs. 
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FIGURE 2 

DRUMHELLER ET AL. 

/ NTg-13 

Calibration curves of synthetic neurotensin, NT 1-8, NT 1-10 and 
NT 9-13. Each point represents the mean of 4 separate determinations. 
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NT 

il 

1 1 1  

15 10 5 1 

min 

FIGURE 3 

Isocratic separation of neurotensin (250 pg),(rt=11.3 rnin). Mobile 
phase was a mixture of 0.1 M N H 4 0 A C ,  pH 4 .2  + 25% ACN.  F l o w  rate 
= 1.5 ml/min, detector potential = + 0.85 V;sensitivity = 2 nafs. 
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FIGURE 4 

I 

t- 

- 
4 

Gradient separation of 500 ng bombesin (rt=36.2 min), BB 1-8, 
(rt=9.2 min), BB 1-11 (rt=17.6 min) and BB 8-14 (rt=31.8 min). 
Chromatographic conditions as in Fig. 1 except that the detector 
potential = + 1.0 V and the sensitivity = 20 nafs for all peptides 
except BB 8-14, where sensitivity = 50 nafs. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
6
:
3
0
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



PEPTIDE FRAGMENTS 1839 

However, i t  i s  p o s s i b l e ,  u s i n g  t h e s e  c o n d i t i o n s ,  t o  s e p a r a t e  

BB 1-9 ( r t = l O . l  m i n ) ,  BB 1-10 ( r t = 1 8 . 8  min) and BB 2-14 ( r t = 3 7  min ) .  

For  a l l  p e p t i d e s  examined t h e  d e t e c t o r  r e s p o n s e  was l i n e a r  up t o  

1 ug w i t h  a d e t e c t i o n  l i m i t  o f  25 ng f o r  BB, BB 1-8, BB 1-11 and 

approx ima te ly  10 ng f o r  BB 8-14. 

S e p a r a t i o n  o f  endogenous p e p t i d e s  

I n  whole b r a i n ,  peaks h a v i n g  t h e  same r e t e n t i o n  t i m e  a s  

s y n t h e t i c  n e u r o t e n s i n ,  NT 1-8 and NT 1-10 were obse rved .  I n  l i v e r  

p e r f u s a t e s  peaks hav ing  t h e  same r e t e n t i o n  t i m e  as bombesin,  

BB 1-10 and BB 6-14 were s e e n  (Data  n o t  shown).  

DISCUSSION 

The r e s u l t s  of t h i s  s t u d y  i n d i c a t e  t h a t  n e u r o t e n s i n ,  bombesin 

and s e l e c t e d  f r agmen t s  can  b e  d e t e c t e d  and q u a n t i f i e d  ampero- 

m e t r i c a l l y  f o l l o w i n g  s e p a r a t i o n  by g r a d i e n t  e l u t i o n  HPLC. For  

optimum r e s u l t s ,  c a r e  must be t aken  t o  m a i n t a i n  t h e  i n t e g r i t y  o f  

t h e  g l a s s y  ca rbon  e l e c t r o d e .  A r a p i d  d e c l i n e  i n  e l e c t r o d e  

s e n s i t i v i t y  was obse rved  o v e r  d a y s ,  p robab ly  due t o  t h e  r e l a t i v e l y  

h i g h  p o t e n t i a l s  n e c e s s a r y  t o  o x i d i z e  t h e  t y r o s i n e  and t r y p t o p h a n  

r e s i d u e s  i n  t h e s e  p e p t i d e s .  A s  s u c h ,  d a i l y  p o l i s h i n g  o f  t h e  

e l e c t r o d e  i s  deemed w a r r a n t e d .  A l so ,  t h e s e  p e p t i d e s  seem t o  be 

v e r y  s e n s i t i v e  t o  o x i d a t i o n  i n  s o l u t i o n ,  even  a t  WC.  We found 

i t  n e c e s s a r y  t o  f r e e z e  t h e  a l i q u o t s  o f  o u r  s t a n d a r d  s o l u t i o n s  a t  

-8OOC t o  i n s u r e  p ro longed  s t a b i l i t y  o f  t h e  p e p t i d e s .  

I n  o r d e r  t o  minimize background c u r r e n t  g e n e r a t e d  by o x i d a t i o n  

of mob i l e  phase con taminan t s ,  t h e  lowes t  p o s s i b l e  o x i d i z i n g  

p o t e n t i a l  was chosen .  

o x i d a t i o n  p o t e n t i a l  f o r  t y r o s i n e  and t r y p t o p h a n  a t  t h e  mob i l e  

phase pH used h e r e  a r e  0.84  and  0.88 V r e s p e c t i v e l y  ( 1 1 ) .  A t  

E=+0.85 V n e u r o t e n s i n  f r agmen t s  g e n e r a t e d  peak h e i g h t s  c l o s e  t o  

expec ted  v a l u e s  r e l a t i v e  t o  n e u r o t e n s i n ,  which c o n t a i n s  19% 

t y r o s i n e  v s .  12% f o r  NT 1-10, 15% f o r  NT 1-8 and 25% f o r  NT 9-13. 

For  bombesin and f r agmen t s  however,  t h e  p o t e n t i a l  had t o  b e  

r a i s e d  t o  + 1.00 V i n  o r d e r  t o  o b t a i n  l i n e a r  r e s u l t s .  Even a t  

P r e v i o u s  r e p o r t s  i n d i c a t e  t h a t  t h e  peak 
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FIGURE 5 

i on  curves of synthetic bombesin, BB 1-8, BB 1-10 and 
Each point represents the mean of 4 separate determinations. 
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t h i s  p o t e n t i a l  BB 1-8 (18% t r y p t o p h a n )  and BB 8-14 (22% 

t r y p t o p h a n )  g e n e r a t e d  peak h e i g h t s  h i g h e r  t h a n  expec ted  r e l a t i v e  

t o  bombesin (11% t r y p t o p h a n ) .  The need f o r  a h i g h e r  o x i d a t i o n  

p o t e n t i a l  f o r  t r y p t o p h a n  c o n t a i n i n g  p e p t i d e s  coupled w i t h  t h e  

d e v i a t i o n  from expec ted  v a l u e s  migh t  r e f l e c t  t h e  confo rma t ion  of 

t h e  p e p t i d e s  i n  t h a t ,  depending on c h a i n  l e n g t h  and amino a c i d  

compos i t ion ,  t h e  t r y p t o p h a n  molecu le  i s  more o r  less a c c e s s i b l e  

t o  o x i d a t i o n  a t  t h e  e l e c t r o d e  s u r f a c e .  Another  p o s s i b i l i t y  

i n v o l v e s  t h e  s o - c a l l e d  " r o t a t i o n a l  freedom" o f  t r y p t o p h a n  i n  

p r o t e i n  and p e p t i d e  molecu le s ,  a phenomenon r e l a t i n g  t o  t h e  

c o n s t a n t l y  changing confo rma t ion  i n  s p a c e  of t h i s  amino a c i d  i n  

t h e  a fo remen t ioned  s t r u c t u r e s  ( 1 2 ) .  

The use  o f  radioimmunoassay ( R I A )  f o r  t h e  d e t e r m i n a t i o n  of 

endogenous l e v e l s  of p e r i p h e r a l  and b r a i n  p e p t i d e s  i s  t o  d a t e  

t h e  method of c h o i c e .  A s  w i t h  most a s s a y  methods t h e r e  are 

s e v e r a l  i n h e r e n t  drawbacks.  Though t h i s  t e c h n i q u e  d i s p l a y s  more 

t h a n  adequa te  s e n s i t i v i t y ,  t h e  problems of c r o s s - r e a c t i v i t y  have 

y e t  t o  b e  r e s o l v e d .  While t h e  s p e c i f i c i t y  of t h e  a s s a y  i s  

i n c r e a s e d  by p r i o r  s e p a r a t i o n  of t h e  compounds u s i n g  HPLC, t h e  

p rocedure  becomes even more t i m e  consuming and e x p e n s i v e  and 

i n t r o d u c e s  a n  a d d i t i o n a l  s o u r c e  of e r r o r .  The r e s u l t s  o f  t h i s  

s t u d y  demons t r a t e  t h a t  HPCL-ECD might  p r o v i d e  an  a t t r a c t i v e  

a l t e r n a t i v e  t o  c o n v e n t i o n a l  R I A  t e c h n i q u e s  f o r  t h e  e s t i m a t i o n  o f  

minute  q u a n t i t i e s  of p e p t i d e s  i n  b i o l o g i c a l  s amples .  F o r  example,  

under  t h e  c o n d i t i o n s  d e s c r i b e d  above t h e  d e t e c t i o n  l i m i t  f o r  

n e u r o t e n s i n  s t a n d a r d  i s  approx ima te ly  25 ng (13.12 pmoles)  u s i n g  

g r a d i e n t  e l u t i o n  and l e s s  t h a n  250 pg (0.13 pmoles) when 

s e p a r a t e d  i s o c r a t i c a l l y .  Whole b r a i n  l e v e l s  o f  NT-like p e p t i d e  

have been  r e p o r t e d  t o  be 12.5 pmole (24 n g ) ,  w h i l e  r e g i o n a l  l e v e l s  

range from 0.82 pmoles/g i n  t h e  c e r e b e l l u m  t o  60.0 pmoles/g i n  

t h e  hypothalamus (lo), l e v e l s  r e a d i l y  d e t e c t e d  by HPLC-ECD u n d e r  

i s o c r a t i c  c o n d i t i o n s .  None the le s s ,  t h e  method p r e s e n t e d  above 

i s  n o t  s u f f i c i e n t l y  s e n s i t i v e  t o  d e t e c t  l e v e l s  of n e u r o t e n s i n  i n  

sub -nuc le i  o f  t h e  above r e g i o n s .  However, t h e r e  a r e  c e r t a i n  

p a r a m e t e r s  of HPLC-ECD t h a n  can  b e  a l t e r e d  t o  improve measu rab ly  
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t h e  s e n s i t i v i t y .  F i r s t  of a l l ,  u s i n g  a n  o x i d a t i o n  p o t e n t i a l  

g r e a t e r  t h a n  + 1.00 V w i l l ,  i n  most i n s t a n c e s ,  r e s u l t  i n  

i n c r e a s e d  peak h e i g h t  (unpub l i shed  o b s e r v a t i o n s ) .  Doing s o  w i l l  

e l e v a t e  t h e  n o i s e  l e v e l  and ,  unde r  g r a d i e n t  c o n d i t i o n s ,  a c c e n t u a t e  

t h e  b a s e l i n e  d r i f t .  However, s i n c e  b o t h  n o i s e  and d r i f t  a r e ,  i n  

g r e a t  p a r t ,  t h e  r e s u l t  of o x i d i z i n g  mob i l e  p h a s e  con taminan t s ,  

o x i d a t i o n  o f  t h e  mobile  p h a s e ,  e i t h e r  p r i o r  t o  u s e  o r  by t h e  

a d d i t i o n  of a "guard c e l l "  o p e r a t e d  a t  a h i g h  p o t e n t i a l  between 

t h e  mobile  phase r e s e r v o i r  and t h e  i n j e c t o r  (ll), w i l l  e l i m i n a t e  

much of t h e  e x t r a n e o u s  i n t e r f e r e n c e  o f  t h e  d e t e c t i n g  e l e c t r o d e .  

A s  such ,  t h e  s e n s i t i v i t y  a t  t h e  d e t e c t o r  can  b e  i n c r e a s e d ,  t h u s  

lower ing  t h e  d e t e c t i o n  t h r e s h o l d .  

In  p r e l i m i n a r y  expe r imen t s  w e  t e s t e d  t h e  a p p l i c a b i l i t y  of 

HPLC-ECD f o r  t h e  d e t e c t i o n  of n e u r o t e n s i n  i n  whole b r a i n  t i s s u e ,  

and of bombesin i n  l i v e r  p e r f u s a t e s .  Peaks e x h i b i t i n g  t h e  same 

chromatographic  b e h a v i o r  as n e u r o t e n s i n ,  NT 1-8, and NT 1-10 i n  

b r a i n  and bombesin,  BB 1-10. BB 6-14 and BB 4-14  i n  l iver  

p e r f u s a t e s  were obse rved .  Be fo re  i t  can  b e  u n e q u i v o c a l l y  s t a t e d  

t h a t  t h e s e  peaks r e a l l y  co r re spond  t o  endogenous p e p t i d e s  i t  w i l l  

be  n e c e s s a r y  t o  v a l i d a t e  t h e  method by a n a l y z i n g  f u r t h e r  t h e  

compos i t ion  of t h e  peaks.  Only by changing ch romatograph ic  

c o n d i t i o n s  and o b s e r v i n g  t h e  b e h a v i o r  o f  t h e s e  compounds r e l a t i v e  

t o  s t a n d a r d s ,  by s u b j e c t i n g  t h e  e l u a t e s  t o  R I A  and,  i d e a l l y  by 

t e s t i n g  t h e  a u t h e n t i c i t y  o f  t h e s e  s u b s t a n c e s  by mass s p e c t r o s c o p y  

w i l l  we be a b l e  t o  d e s c r i b e  w i t h  a s s u r a n c e  p e p t i d e - l i k e  e l e c t r o -  

a c t i v i t y .  
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