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TETRAHYDROAMINOACRIDINE (THAI ANALYSIS B Y  HPLC 
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ABSTRACT 

The p o t e n t  a c e t y l c h o l i n e s t e r a s e  a n d  
b u t y r y l c h o l  i n e s t e r  ase i n h i b  i t 0  r t e t r  a h y d  roam i n o a c  r i d  i n e  
(THA) h a s  b e e n  used  t o  r e v e r s e  t h e  s i g n s  and symptoms  o f  
t h e  a c u t e  a n t i c h o l i n e r g i c  s y n d r o m e  i n  man and  o t h e r  
a n i m a l s .  I n  O r d e r  t o  s t u d y  t h e  p h a r m a c o k i n e t i c s  o f  THA 
and r e l a t e d  d r u g s  we h a v e  d e v e l o p e d  an  HPLC a n a l y t i c a l  
me thod  b a s e d  o n  UV a b s o r b a n c e  a t  240  nm i n  TEAP b u f f e r  
w h i c h  permits  q u a n t i t a t i v e  d e t e r m i n a t i o n  i n  t h e  ng/ml 
r a n g e  i n  b i o l o g i c a l  samples. 

T e t r a h y d r o a m i n o a c r i d i n e  (THA) is  a p o t e n t  

a c e  t y l  c h o l  i n e  s t e r a se and p l  a s m  a b u t y r  y l  c h o l  i n e  s t e c a se 

i n h i b i t o r ( 1 ) .  THA h a s  b e e n  used  c l i n i c a l l y  t o  r e v e r s e  

t h e  s i g n s  and symptoms o f  t h e  c e n t r a l  a n t i c h o l i n e r g i c  

s y n d r o m e ( 2 ,  3 ,  o f t e n  a s s o c i a t e d  w i t h  o v e r d o s a g e  o f  
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t r i c y c l i c  a n t i d e p r e s s a n t s  and w i t h  o v e r d o s a g e  o f  t h e  

i l l i c i t  d rug  p h e n c y c l i d i n e  (PCP) ( 4 ) .  We d e s c r i b e  a 

r a p i d ,  n o n - d e s t r u c t i v e  and s e n s i t i v e  HPLC a n a l y t i c a l  

met hod w h i c h  p e r m i t s  quan ti t a t  i v e  d e  t e rm i n a  t ion  of  THA 

i n  b i o l o g i c a l  samples  i n  t h e  nanogram/ml r ange .  

T h i s  method was deve loped  i n  c o n j u n c t i o n  w i t h  o u r  

c l i n i c a l  r e s e a r c h  i n  t h e  p h a r m a c o k i n e t i c s  o f  THA i n  

humans. THA i s  c u r r e n t l y  a v a i l a b l e  t o  p h y s i c i a n s  a s  an 

i n v e s t i g a t i o n a l  drug  by a p p l i c a t i o n  t h r o u g h  t h e  FDA. 

MATERIALS AND METHOD 

Reagen t s  

TEAP b u f f e r  was p repa red  by t i t r a t i n g  0 . 1 0  N 

phosphor i c  a c i d  ( A . R .  Mal l inkr .od t )  t o  a pH = 2 . 7 5  w i t h  

t r i e t h y l a m i n e  (Sigma) . The b u f f e r  s o l u t i o n  was f i l t e r e d  

th rough  0 .008"  S c h i e i c h e r  and S c h u e l l  f i l t e r  paper  and 

degassed  by s o n i f a c t i o n  f o r  3 m i n u t e s .  

Plasma Samples 

* 

Two m l  a l i q u o t s  o f  human plasma sp iked  w i t h  known 

amounts of T H A  were a d j u s t e d  t o  a p H  o f  9 . 0  w i t h  4 0 0  ul 

o f  T r i s  b u f f e r  i n  a 5 ml c o n i c a l  g l a s s - s t o p p e r e d  

c e n t r i f u g e  tube .  5 0 0  u l  o f  c h l o r o f o r m  was added and t h e  

t e s t  t u b e  was v i g o r o u s l y  mixed f o r  1 m i n  on a Vortex 

Mixer and t h e n  c e n t r i f u g e d  a t  20009 f o r  5 min. T h e  500 

ul o r g a n i c  phase was i s o l a t e d  by removing t h e  lower 

aqueous phase  by c a r e f u l  a s p i r a t i o n  w i t h  a m i c r o p i p e t .  

100 u l  o f  0 . 1  M TEAP b u f f e r  (pH = 1.00) was added t o  t h e  
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500  u l  o r g a n i c  p h a s e ,  t h e  t es t  t u b e  was v i g o r o u s l y  mixed 

(Vor tex  Mixer) f o r  1 min,  and t h e n  c e n t r i f u g e d  a t  20009 

f o r  1 min. The 1 0 0  u l  aqueous  phase  was removed by 

m i c r o p i p e t t i n g  and t r a n s f e r r e d  t o  a 4 x 50 mm s t o p p e r e d  

t u b e ,  1 0  u l  0 .5  m TEAP pH 4 . 0  was added: and t h e  t u b e  

was n ixed  (Vor t ex  Mixer , 1 0  sec) . 2 0  u l  o f  t h i s  aqueous  

THA e x t r a c t  was i n j e c t e d  i n t o  t h e  HPLC. 

HPLC - 
We used an A l t e x  HPLC sys tem ( A l t e x  I n s t r u m e n t s ,  

Be rke ley ,  C A I  USA) made up o f  a Model 4 0 0  S o l v e n t  

Programmer , two Model l O O A  Pumps , I n j e c t o r  Valve #905-42 

(Rheodyne) , Model 1 5  V a r i a b l e  Wavelength D e t e c t o r  w i t h  a 

2 0  m i c r o l i t e r  f l o w c e l l  ( H i t a c h i )  , Model 3 8 5  C h a r t  

Recorder  ( L i n e a r )  and a Chromatography Data System, C D S  

111 (Var i an )  . 
A l l  expe r imen t s  were run a t  room t e m p e r a t u r e .  The  

mobi le  phase  c o n s i s t e d  o f  0 . 1 0  M TEAP pH 2.75 and 

a c e t o n i t r i l e  ( 7 5 / 2 5 ) .  The  f low r a t e  was 1 . 5  ml/min w i t h  

a c o r r e s p o n d i n g  p r e s s u r e  o f  1500 psi. The wavelength  

used  t o  mon i to r  e l u t e d  compounds was 2 4 0  nm, t h e  

a b s o r p t i o n  maximum f o r  THA. ( F i g .  1) 

Columns and Column Pack ing  

T h e  column was a Bio-Rad Reversed Phase c18  4 x 250 

m m ,  Whatman P a r t i s i l  - 1 0  ODS-2 pack ing  m a t e r i a l .  A 

pre-column packed w i t h  P e r i s o r b  RP-18 (Merck) 30-40 u 

p a r t i c l e  s i ze  was used i n  a l l  work. 
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FIGURE 1 

ISOCRATIC ANALYSIS OF TElRA~YOROAMlNOACRlOINE (THAI 

R e s u l t s  and Discussion 

C a l i b r a t i o n  curves  were l i n e a r  and q u a n t i t a t i v e  

measurements were made to  a lowest  c o n c e n t r a t i o n  of 50 

ng/ml ( d e t e c t i o n  l i m i t  1 0  ng/ml) f o r  e x t r a c t i o n s  from 

aqueous s tandard s o l u t i o n s  and from human plasma ( o r  

serum) samples conta in ing  added THA. The assay was 

l i n e a r  and reproducib le  from 50 ng/rnl T H A  added t o  blank 

human serum t o  1 0 , 0 0 0  ng/ml. ( F i g .  2 )  Ten s e p a r a t e  

e x t r a c t i o n s  of  one s u c h  spiked serum gave mean v a l u e s  o f  
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5 t  
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LOG THA CONCENTRATION 

FIGURE 2 
THA CALIBRATION CURVE 

1 0 4 . 5  ng/ml 2 2 . 0 4  ( S . E . M . ) .  Ten s e p a r a t e  i n j e c t i o n s  o f  

e a c h  o f  4 s p i k e d  b l a n k  s e ra  ( 5 0  ng/ml,  1 0 0  ng/ml,  1 0 0 0  

ng/ml and l0,OUO ng/ml) g a v e  mean c a l c u l a t e d  v a l u e s  o f  

48.1 2 3 . 1 ,  103 .6  2 3 . 5 ,  995.9 2 32 .8 ,  and 1 0 , 1 5 5  ng/ml 

- + 272.4 (S.E.M). T h i s  HPLC method a l l o w s  d e t e r m i n a t i o n ,  

w i t h  min ima l  s ample  p r e p a r a t i o n ,  of  THA b l o o d  ( a n d  

u r i n e ,  s a l i v a ,  a n d / o r  CSF) l e v e l s  i n  p a t i e n t s  t r e a t e d  

w i t h  THA. 

Development  o f  t h i s  method is u s e f u l  i n  c l i n i c a l  

i n v e s t i g a t i o n s  o f  t h e  p h a r m a c o k i n e t i c s  of  THA and 

s i m  il a r  c h o l  i n e r g  i c  an t i -coma a g e n t s  . 
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