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On the  P h a r m a c o k i n e t i c s  of  C h l o r p r o t h i x e n e  in M a n  

Since i ts  i n t r o d u c t i o n  in to  h u m a n  t h e r a p y ,  chlor-  
p r o t h i x e n e  1 ha s  been  wide ly  used as a m a j o r  t r anqu i l l i ze r  
in  p sych ia t ry ,  anes thes io logy,  ped ia t r i c s  and  in genera l  
medica l  prac t ice .  The  e l imina t ion  of t he  d rug  f rom the  
b lood occurs  t h r o u g h  b i o t r a n s f o r m a t i o n  in t he  l iver.  
Three  of t he  m a i n  m e t a b o l i t e s  fo rmed  a n d  exc re ted  in 
ur ine  h a v e  been  i so la ted  and  ident i f ied ,  n a m e l y  chlor-  
p ro th ixene- sn l fox ide ,  N - d e s m e t h y l - c h l o r p r o t h i x e n e - s u l -  
foxide and  ch lo rp ro th ixene - su l fox ide -N-ox ide  2, a. L i t t l e  is 
k n o w n  of t he  p h a r m a c o k i n e t i c s  of t he  d rug  4. Th i s  is 
m a i n l y  due to  t he  diff icul t ies  in  e v a l u a t i n g  t he  m i n u t e  
a m o u n t s  of ch Io rp r o t h i xene  in t h e  blood a f t e r  i n t a k e  of 
ave rage  doses. H a v i n g  r ecen t ly  h a d  t he  o p p o r t u n i t y  of 
m e a s u r i n g  t he  c h l o r p r o t h i x e n e  blood levels a f t e r  a single 
dose of 30 m g  g iven  b o t h  b y  t he  oral  a n d  t he  i.v. rou te  in 
3 sub jec t s  b y  an  i m p r o v e d  m e t h o d ,  we wish  to give a 
br ief  a ccoun t  of the  resul t s  ob ta ined .  

Methods. Three  h e a l t h y  adu l t  v o l u n t e e r s  served as t e s t  
subjec ts .  Fo r  the  i.v. e x p e r i m e n t  an  a m p o u l e  of T a r a c t a n  | 
Roche  (2.0 ml  c o n t a i n i n g  30 m g  ch lo rp ro th ixene )  was  
s lowly in jec ted  in to  a ve in  of t he  forearm.  Fo r  t he  oral  
expe r imen t ,  8 days  l a t e r  each  sub jec t  rece ived  2 dragnes  of 
Tarac tan |  Roche  (con ta in ing  15 m g  c h l o r p r o t h i x e n e  
each) on  an  e m p t y  s t o m a c h  t o g e t h e r  w i t h  a cup of tea.  
30 m i n  la te r  a smal l  b r e a k f a s t  was allowed. 

Blood sampling. Venous  b lood samples  were t a k e n  in 
oxa l a t ed  t u b e s  0.5, 2.0, 4.0, 6.0, 10.0 a n d  24.0 h a f t e r  
i n t a k e  or in j ec t ion  of t he  drug.  The  samples  were s tored  
a t  0 ~ un t i l  ana lyzed .  

Analytical method. 2.0 ml  of whole  b lood  are m a d e  
a lka l ine  w i t h  0.4 ml  of 0.5 N N a O H  and  e x t r a c t e d  w i t h  
10.0 ml  n - H e p t a n e  (con ta in ing  1% (v/v) i sopentyla lcohol) .  
8.0 ml  of t he  e x t r a c t  are equ i l i b r a t ed  w i t h  1.6 ml  of 40% 
(w/v) a n a l y t i c a l  g rade  sulfur ic  acid.  The  ac id  p h a s e  is 
r e m o v e d  a n d  ana lyzed  f luor imet r ica l ly  b y  means  of a n  
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Chlorprothixene blood levels i l l  subject C.N. following Lv. and oral 
administration of 30 ing chlorprothixene. 

A m i n c o - B o w m a n -  S p e c t r 0 p h o t o f l u o r o m e t e r  (exci ta t ion  
w a v e l e n g t h  386 rim, emiss ion  w a v e l e n g t h  550 nm).  
Sens i t i v i t y :  approx .  1 n g / m l  of b lood .  Specif ic i ty:  
judged  sa t i s fac to ry ,  as 100 n g / m l  of ch lo rp ro th ixene -  
sulfoxide,  t he  m a i n  m e t a b o l i t e  of t he  drug,  gives no 
m e a s u r a b l e  f luorescence.  D e s m e t h y l c h l o r p r o t h i x e n e ,  
wh ich  fluoresces in  sulfur ic  acid a n d  the re fore  could 
w e a k e n  the  specif ic i ty  of t he  assay, mos t  i ) robab ly  does no t  
in terfere ,  s ince in ana logous  e x p e r i m e n t s  w i t h  r a t s  the  
u n c h a n g e d  drug, ch io rp ro th ixene - su l fox ide  a n d  desme thy l -  
ch lo rp ro th ixene - su l fox ide  b u t  no  desme thy l - ch lo rp ro -  
t h i x e n e  could be  de t ec t ed  b y  TLC of t h e  blood e x t r a c t s  5. 

Results and interpretation. The log c in  b lood aga ins t  
t i m e  curve  a f te r  i.v. i n j ec t ion  of ch lo rp ro th ixene ,  as 
exempl i f i ed  in t he  F igure  for t he  sub jec t  C.N., shows 
t h a t  t he  d rug  behaves  accord ing  to t he  rules  of a two 
c o m p a r t m e n t  open  model .  The  m a i n  resu l t s  a n d p h a r m a c o -  
k ine t i c  c o n s t a n t s  der ived  f rom the  e x p e r i m e n t a l  d a t a  of 
t he  3 sub jec t s  t e s t ed  are l is ted in t h e  Table .  Severa l  po in t s  
are to  be  noted.  The  half- l i fe  t�89 d u r i n g  t he  fi-phase of 
ch lo rp ro th ixene  e l imina t ion  is of m e d i u m  m a g n i t u d e  
(8-12 h). Tlle t o t a l  v o l u m e  of d i s t r i b u t i o n  (Va)p is v e r y  
large, i n d i c a t i n g  a h igh  d ispers ion  of the  d rug  in to  the  
t issues.  R e m a r k a b l y  h i g h  are also the  va lues  of t he  t o t a l  
c learance.  F r o m  these,  a cons iderab le  f i rs t  pass  effect  can  
be p r e s u m e d  to  occur. Accord ing  to  t he  d a t a  a t  t h e  
b o t t o m  of t i le  Table,  a r a t h e r  poor  oral  a v a i l a b i l i t y  was  
indeed  found  in all 3 subjects .  F u r t h e r m o r e ,  t he  agree- 
m e n t  of t he  ave rage  ava i l ab i l i t y  ~ found,  and  the  avai l -  
ab i l i ty  p red ic t ed  accord ing  to  G i b a l d i 7  pe rmi t s  one to say 
t h a t  t he  a b s o r b a b i l i t y  of ch lo rp ro th ixene  f rom the  gut ,  as 
governed  b y  t he  solubi l i ty ,  d i s so lu t ion  r a t e  a n d  per-  
m e a b i l i t y  cha rac te r i s t i c s  of t he  d rug  molecule  were 
a p p a r e n t l y  good. Also, t he  so lub i l i ty  of c h l o r p r o t h i x e n e  
in n e u t r a l  to  s l ight ly  acid so lu t ion  is t a i r ly  good a n d  t he  
p a r t i t i o n  coeff icients  in: b iphas ic  sys t ems  a r e  k n o w n  to  be  
h igh  a. I t  m a y  be  m e n t i o n e d  f u r t h e r  t h a t  in a r ecen t  cross- 
over  s t u d y  w i t h  4 sub jec t s  t he  oral  a v a i l a b i l i t y  of dragnes 
and  so lu t ion  of ch lo rp ro th ixene  were found  to  be  s imi la r  5. 
All  these  i tems,  then ,  co r robora t e  t he  s m o o t h  en t e ra l  
a b s o r p t i o n  of t he  drug.  

Su rvey ing  t he  c u r r e n t  l i t e r a t u r e  on t h e  p h a r m a c o -  
k ine t ics  of t r icycl ic  psychot rop ics ,  i t  appea r s  t h a t  
p e r t i n e n t  d a t a  are ava i l ab le  for des ipramineS,  9 a n d  
nor t r ip ty l ineg ,  ~~ whi le  d a t a  on  t h e  co r re spond ing  

1 Active compound of Taractan | Truxal | and other brand special- 
ities. 
L. G. ALLGEN, B. JnNSSON, B. NAUCKKOFF, ~. L. ANDERSEN, 
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J. RAAFLAUB, unpublished data. 
The individual values of availability found and availability pre- 
dicted, on the other hand, show rather large discrepancies. The 
main reason probably is that in the calculation of availability 
according to GIBALDI a mean value of the liver blood flow (taken 
as 1.7 l/rain) is used, while the true individual value may and 
actually frequently does differ considerably from this mean value. 
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Pharmacokinetic profile and bioavailability ofchlorprothixene in 3 human subjects 

EXPERIENTIA 31/5 

Subjects tested 

i.v. administration (30 mg) 
General equation: Cb = A e -et  + B e-fi t 

C.N. (9, 23 y, 48 kg) 

A (ng/ml) 38 
B (ng/mI) 22 

(h -1) 0.55 
(h 1) 0.082 

(t~/~)~ (h) 8.4 
Area u.c. (h x ng/ml) 337 
(v~)~ (1) 1088 

(1/kg) 22.7 
Total clearance (l/rain) 1.48 

Oral administration (30 rag) 
Area u.c. (h • ng/ml) 124 
Availability found (%) 37 
Availability predicted (%) 13 

Means of availability of the 3 subjects 
Found (%) 
Predicted (%) 

B.E. (~', 31 y, 72 kg) M.M. (~, 26 y, 74 kg) 

24 48 
36 24.5 
0.58 0.48 
0.087 0.059 
8.0 11.8 

455 515 
758 987 

10.5 13.3 
1.10 0.97 

106 330 
23 64 
35 43 

41 
30 

t e r t i a r y  amines  i m i p r a m i n e  and  a m i t r i p t y l i n e  are scarce. 
As m a y  be  a n t i c i p a t e d  f rom t he  chemica l  s t r u c t u r e  and  
phys i cochemica l  p roper t i e s  of t he  t r icycl ic  compounds ,  
t he i r  p h a r m a c o k i n e t i c  profi les are similar .  All h a v e  a 
r a t h e r  long half-life,  a v e r y  large vo lume  of d i s t r i b u t i o n  
and  are e l imina ted  f rom t he  blood b y  b i o t r a n s f o r m a t i o n  
in t he  liver.  R e c e n t l y  i t  has  been  repor ted  t h a t  n o r t r i p t y -  
l ine  is sub jec t  to  a m a r k e d  l i v e r  f i r s t  pass  effect  a n d  
the re fore  has  a low oral  ava i l ab i l i t y  n.  T he  resul t s  of t he  
p r e sen t  s t u d y  show an  ana logous  effect  w i t h  ch lo rp ro th i -  
xene.  This  again,  seems to  be  a t yp i ca l  fea tu re  of the  
whole  group.  

As regards  t he  t h e r a p e u t i c a l  impl i ca t ions  of t he  results ,  
t h e  fol lowing m a y  be said. Like  m o s t  p sycho t rop i c  
drugs,  c h l o r p r o t h i x e n e  is f r equen t ly  used in long t e r m  
t r e a t m e n t .  However ,  s t e a d y  s t a t e  levels in  such  cases 
h a v e  no t  been  m e a s u r e d  up  to  now. The  mos t  t h o r o u g h l y  
s tud ied  p a r e n t  d rug  in th i s  respec t  is aga in  no r t r i p ty l ine ,  
a n d  i t  is i n t e re s t ing  to no te  t h a t  wide i n t e r - i nd iv idua l  
v a r i a t i o n s  e x t e n d i n g  f rom low a n d  p rac t i ca l ly  ineffect ive  
to  v e r y  high,  sub tox ic  b lood concen t r a t i ons  h a v e  been  
obse rved  t0. A m o n g  t he  fac tors  respons ib le  for th i s  
p h e n o m e n o n ,  t he  i n t e r - i nd i v i dua l  v a r i a t i o n  of t he  d rug  
c learance  (compriz ing  t he  v a r i a t i o n  in t he  e l imina t ion  
c o n s t a n t  fi a n d  of t h e  d i s t r i b u t i o n  v o l u m e  (Va)~, since 
the  c learance  is equal  to  t he  p r o d u c t  of these  pa r ame te r s )  
and  of the  oral  ava i l ab i l i t y  as gove rned  b y  t he  l iver  
f i rs t  pass  effect, are t he  mos t  i m p o r t a n t .  Most  l ikely 
then ,  w i t h  f u r t h e r  e x p e r i m e n t a l  d a t a  accumula t ing ,  i t  
will  become  a p p a r e n t  t h a t ,  for  t h e  v e r y  reasons  j u s t  
out l ined,  mos t  if no t  all t r icycl ic  p s ycho t r op i c  drugs  are 
p rone  to  give wide ly  v a r y i n g  s t e a d y  s t a t e  levels in 
d i f fe rent  subjects .  

Append ix .  F o r m u l a  used in t he  e v a l u a t i o n  of experi-  
m e n t a l  da ta .  Fo r  de ta i l s  see M. GIBALDI et  al., J .  p h a r m .  
Sci. 58, 193 (1969). 

11 B. ALEXANDERSON, O. BORGA and G. ALVAN, Eur. J. din. Phar- 
macol. 5, 181 (t973). 

i.v. E x p e r i m e n t  : 

A B 
Area  u.c. = - -  + - -  

Dose 
(Va)f i=(Va)area - /3 • Area  u.c. 

Dose 
Clearance  

Area  u.c. 

Oral  e x p e r i m e n t  : 

fT 1 A r e a u . c .  = C.  dt + C T - -  
o 

The  t e r m  C �9 dt was ca lcu la ted  b y  means  of t he  t r ape -  
o 

zoid rule. 
(Area u.c.) oral  

% Ava i l ab i l i t y  found  = (Areau .c . )  i.v. • 100 

Clearance  
% Ava i l ab i l i t y  p r ed i c t ed  -- (1 L B ~ (  • 100 

(using eq. 11 of GIBALDI 7) 

For  the  l iver  b lood flow (LBF) an  ave rage  va lue  of 1.71/min 
was assumed.  

Zusammen/assung .  Die P h a r m a k o k i n e t i k  yon  Chlor-  
p r o t h i x e n  n a c h  oraler  u n d  i n t r a v e n 6 s e r  Gabe  bei  3 
e rwachsenen  P r o b a n d e n  wird  beschr ieben .  Die H a u p t -  
c h a r a k t e r i s t i k a  s ind :  eine E l i m i n a t i o n s h a l b w e r t z e i t  (fl- 
Phase)  y o n  8-12 h, ein grosses V e r t e i l u n g s v o l u m e n  
(Va)d yon  11-23 1/kg u n d  eine hohe  to t a l e  Clearance  
(0,97-1,48 1/min). Die orale Ver f i igba rke i t  des Arznei -  
mi t t e l s  be t rAgt  infolge des Ef fek t s  der  e r s t en  Leber -  
passage  (l iver f i rs t  pass  effect) 23-64 % d e r  v e r a b r e i e h t e n  
Dosis. 
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