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ABSTRACT ---- 

Serum l e v e l s  of  l i g n o c a i n e  i n  t e n  h e a l t h y  

v o l u n t e e r s  were de te rmined  a f t e r  p e r i - o r a l  i n j e c t i o n  

of 36 mg l i g n o c a i n e  hydrochlor ide .  Rapid a b s o r p t i o n  

from i n j e c t i o n  s i t e  occured w i t h  a mean p e a k  serum 

l e v e l  of 46 ug/ml at  10 minutes .  

In a d d i t i o n ,  l i g n o c a i n e  p h a r m a c o k i n e t i c s  

f o l l o w i n g  p e r i - o r a l  a d m i n i s t r a t i o n  were s t u d i e d .  

The 8en.m concent ra t ion- t ime data were f o u n d  t o  

obey t h e  one-compartment open model a d e q u a t e l y  

w i t h  f i r s t - o r d e r  a b s o r p t i o n  and  e l i m i n a t i o n  r a t e s .  

1 To whom i n q u i r i e s  should be d i r e c t e d .  

1597 

Copyright 0 1985 by Marcel Dekker, Inc. 03 63-9045/8 5 / 1 1 08-1 5 97 $3.5 0/0 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

1/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



1598 GADALLA AND SABRI 

INTRODUCTION ---- 
Expected c i r c u l a t i n g  serum l e v e l s  of common 

d e n t a l  l o c a l  a n a e s t h e t i c s  is an area of d e n t a l  

pharmacology t h a t  has only r e c e n t l y  been explored. 

M i n i m a l  b a s e l i n e  data is now being r e p o r t e d  t h a t  

e v a l u a t e s  expected serum leve l s  a f t e r  r o u t i n e  

d e n t a l  doses of commercially a v a i l a b l e  l o c a l  

a n a e s t h e t i c  products.  

L o c a l  a n a e s t h e t i c  s o l u t i o n s  con ta in ing  

l i gnoca ine  hydrochlor ide a r e  used as i n j e c t i o n s  

i n  conscious p a t i e n t s  p r i o r  t o  most d e n t a l  

pro ce d u e  s . 
The amount o f  l i gnoca ine  c i r c u l a t i n g  i n  t h e  blood 

a f t e r  t h e  i n j e c t i o n  i n t o  t h e  body a t  s i t e s  o t h e r  

t h a n  t h e  mouth has been s t u d i e d  widely (1-3). 

Blood l e v e l s  fo l lowing  o r a l  doses of l i gnoca ine  

capsules  f o r  c o n t r o l  of  c a r d i a c  arrhythmias  have 

been r e p o r t e d  (4). Bergman e t  a1 (5) have r e p o r t e d  

s t u d i e s  o f  t h e  t r a n s f e r  of C14-labelled l o c a l  

a n a e s t h e t i c s  ac ross  o r a l  mucosa i n  v i t r o  and i n  vivo. 

It would appear  t h a t  no much informat ions  are 

a v a i l a b l e  concerning t h e  c i r c u l a t i n g  l e v e l s  of 

l ignoca ine  a f t e r  p e r i - o r a l  i n j e c t i o n s  as ueed by 

d e n t a l  surgeons. 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

1/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



PHARMOKINETICS OF LIGNOCAINE IN HUMANS 1599 

The purpose t h e r e f o r e  of  t h e  p r e s e n t  s tudy is 

t o  f i n d  out  whether s i g n i f i c a n t  c i r c u l a t i n g  l e v e l s  

occured, and t o  c a l c u l a t e  t h e  pharmacokinetic 

parameters of  l ignoca ine  a f t e r  p e r i - o r a l  i n j e c t i o n s .  

Mate r ia ls  

Lignocaine hydrochlor ide (As t r a  Chemicals Ltd., 

Watford, U . S . A . ) ,  Analar d i e t h y l e t h e r  f r e s h l y  dist-  

i l l e d  (Pro labo ,  P a r i s ,  France) ,  Sodium hydroxide 

(Chemapol, Czechoslovakia) and Hydrochlor ic  a c i d  (E. 

Merck, Darmstadt, W. Germany) were used i n  t h i s  study. 

Methods 

Subdects and i n J e c t i o n s  

Ten hea l thy  male adul t  vo lun tee r s ,  mean age 28 

years  (22 t o  3 3 )  and mean weight 79.5 (68.0 t o  %.O), 
who were fully informed a8 t c j  tne n a t u r e  of t h e  s tudy ,  

were used  as t e s t  s u b j e c t s .  No s u b j e c t  had r ece ive4  

any form of local o r  g e n e r a l  a n a e s t h e t i c  o r  o t h e r  

drugs one week befo re  t h e  start of experiments and 

during t h e  study. Each s u b j e c t  underwent phys i ca l  
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GADALLA AND SABRI 1600 

examination of h i s  card io-vascular  and r e s p i r a t o r y  

systems be fo re  t h e  tr ial .  

Each v o l u n t e e r  r ece ived  a 1.8 m l  i n j e c t i o n  of 

commercially a v a i l a b l e  p l a i n  2 p e r  c e n t  l i gnoca ine  

hydrochlor ide.  The p r e p a r a t i o n  w a s  wi thout  vaso- 

c o n s t r i c t o r  ( a d r e n a l i n e )  and was from f r e s h  m u l t i -  

dose vial. An a t tempt  w a s  made t o  s imula t e  a gene ra l  

d e n t a l ,  p r i v a t e  p r a c t i c e ,  s i t u a t i o n  throughout.  The 

s o l u t i o n  was loaded i n t o  sy r inges  equipped wi th  25 G 

needles.  The i n j e c t i o n  was given as a bucca l  i n f i l -  

t r a t i o n  i n t o  t h e  p a r a p e r i o s t e a n  oppos i t e  t o  t h e  

max i l l a ry  second premolar. The i n j e c t i o n  was preceded 

i n  absence of blood confirmed a non v a s c u l a r  needle 

t i p  placement. The l r i j e c t i o n  r a t e  w a s  cons tan t  w i t h  

a mean depos i t i on  t ime of 40 seconds p e r  i n j e c t i o n .  

Sampling and t r ea tmen t  of b lood  

P e r i p h e r a l  venous samples were ob ta ined  f rom t h e  

cepha l i c  o r  b a s i l i c  systems of t h e  arm. A sample w a s  

drawn before  l o c a l  a n a e s t h e t i c  i n j e c t i o n  as a c o n t r o l  

and at i n t e r v a l s  from t h e  start of t h e  i n j e c t i o n  of 

2, 5, 10, 20,  30 and 60 minutes. Fresh,  s t e r i l e ,  

p l a s t i c  syr inge8  and needles  were used f o r  each sample, 

e i t h e r  by new in t ravenous  puncture  o r  by withdrawal  

through t h e  diaphragm of a cannula  p rev ious ly  i n s e r t e d  
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PHARMOKINETICS OF LIGNOCAINE I N  HUMANS 160 1 

i n t o  a ve in .  Where a cannula w a s  used, t h i s  was kept  

c l e a r  by f l u s h i n g  wi th  2.0 t o  4.0 m l  amounts of s t e r i l e  

normal s a l i n e  a f t e r  each sample. Before a f r e s h  sample 

was t aken ,  t h e  s a l i n e  r e m i n i n g  i n  t h e  cannula  mas 

drawn o f f  and d iscarded .  

Samples of p e r i p h e r a l  venous blood were c e n t r i -  

fuged and the  serum was d i r e c t l y  assayed for i t s  drug 

content .  Analysis  of serum w a s  performed by us ing  a 

new spec t rophotometr ic  method wi th  a good r a t e  of 

recovery . 
k n a l r t i c a l  method 

To 5 m l  serum sample, 2 ml a l i q u o t  of i .1 I? 

sodium hydroxide w a s  added. The s o l u t i o n  w a s  e x t r a c t e d  

wi th  f r e s h l y  d i s t i l l e d  Analar d i e t h y l  e t h e r  (2  X 10 m l )  

and t h e  serum l a y e r  w a s  discarded.  The b a s i c  drug 

conta ined  i n  t h i s  e t h e r e a l  e x t r a c t  was t hen  p a r t i t i o n e d  

i n t o  0.2 N hydrochlor ic  acid (4 m l )  and the  e t h e r e a l  

phase w a s  t h e n  discarded.  The acidic s o l u t i o n  was then  

made a l k a l i n e  by t he  a d d i t i o n  of 0.5 N sodium hydroxide 

(4 ml) and e x t r a c t e d  with f r e s h l y  d i s t i l l e d  Analar di- 

e t h y l e t h e r  (10 m l ) .  This  e t h e r e a l  s o l u t i o n  was evapo- 

r a t e d  and the  r e s i d u a l  drug was d i s so lved  i n  1 m l  0.1 

N hydrochlor ic  a c i d  and assayed spec t rophotometr ica l ly  

at  235 tun for i ts  l ignoca ine  conten t .  

A s t a n d a r d  c a l i b r a t i o n  curve w a s  p rev ious ly  done by 
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1602 GADALLA AND SABRI 

sp ik ing  serum samples w i t h  d i f f e r e n t  known concentra- 

t i o n s  of l i gnoca ine  The sp iked  samples were analysed 

us ing  t h e  saole previous ly  mentioned procedure and 

t h e i r  l i gnoca ine  con ten t s  were ca lcu la t ed .  

It should be n o t i c e d  t h a t  t h e  time and r a t e  o f  shaking 

overall t he  e x t r a c t i o n  proceeses  were constant .  

Pharmacokinetic a n a l y s i s  

Serum l i gnoca ine  concent ra t ions  were t a b u l a t e d  a t  

each sampling time and p l o t t e d  as a f u n c t i o n  of t ime 

on semi l o g  papers .  Ind iv idua l  serum data f o r  each 

s u b j e c t  a f t e r  each dose were f i t t e d  g r a p h i c a l l y  t o  

o b t a i n  i n i t i a l  es t imates  and by l eas t - squa res  

r e g r e s s i o n  a n a l y s i s  t o  a one-compartment pharmaco- 

k i n e t i c  model def ined  by 

where C i s  t h e  procaine concen t r a t ion  a t  any t ime, t, 

a f t e r  dosing;  F is t h e  f r a c t i o n  of dose, D ,  absorbed; 

V d  i s  t h e  apparent  volume of d i s t r i b u t i o n ;  and Ka and 

KE a r e  t h e  apparent f i r s t - o r d e r  r a t e  c o n s t a n t s  of 

abso rp t ion  and e l imina t ion ,  r e spec t ive ly .  From t h e  

g r a p h i c a l  a n a l y s i s ,  va lues  of Ka, abso rp t ion  ha l f -  

l i f e  ($ -abs), %, and e l i m i n a t i o n  h a l f - l i f e  (tH -elim ) 

were obtained. 
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PHARMOKINETICS OF LIGNOCAINE IN HUMANS 1603 

The a r e a  under the  Ind iv idua l  serum concent ra t ion-  

time curve was c a l c u l a t e d  according t o  t h e  fo l lowing  

equat ion  

where (FD/Vd) Ka/(Ka- p;E) w a s  t h e  i n t e r c e p t  of t h e  

b e e t  g r a p h i c a l  f i t  of t h e  individual data. 

The amount of drug i n  t h e  body at t h e  s t e a d y  

s ta te  ( A ) ,  i.e. when t h e  r a t e  of e l i m i n a t i o n  equal 

t h e  r a t e  of abso rp t ion ,  w a s  c a l c u l a t e d  accord ing  t o  

equa t ion  3 .  

A 'd . . . . . . .  E q . 3  

% B i o a v a i l a b i l i t y  of t h e  p e r i - o r a l  i n j e c t i o n  of 

l i gnoca ine  was c a l c u l a t e d  accord ing  t o  t h e  fo l lowing  

e quat i o n 
*"p e r i - o r a l  

AUCi.V. 
/s B i o a v a i l a b i l i t y  = ------ . Eq. 4 

could  be e a s i l y  t h e o r i t i c a l l y  c a l c u l a t e d  as *uci.v. 
f 0 llocvs , 

where Xo is t h e  i n i t i a l  dose i n j e c t e d .  
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1604 

RESULTS AND D I S C U S S I O N  --- --- 
GADALLA AND SABRI 

It w a s  cons idered  t h a t ,  under  g e n e r a l  p r a c t i c e  

condi t ions ,  t h e  e n t i r e  conten t8  of a l o c a l  a n a e s t h e t i c  

c a r t r i d g e  (2.0 - 2.2 ml) wem not  n e c e s s a r i l y  i n j e c t e d  

i n t o  t h e  p a t i e n t .  It appeared t h a t  t he  wastage of 

s o l u t i o n s  cou ld  o c c w  iu t h r e e  ways. F i r s t ,  wastage 

of unkown amounts o f  s o l u t i o n  by f l u s h i n g  t h e  needle, 

Secondly, d r o p l e t s  of s o l u t i o n  P a l l e d  i n t o  t h e  mouth 

during t h e  i n j e c t i o n  process .  Th i rd ly ,  i t  was found 

t h a t  from 0.1 t o  0.2 ml of s o l u t i o n  remained above 

each c a r t r i d g e  diaphragm a f t e r  supposed complote 

d e l i v e r y  f r o n  t h e  syr inge .  

The a c t u a l  volurne o f  l o c a l  a n a e s t h e t i c  s o l u t i o n  

i n j e c t e d  f r o n  a 2.0 m l  c a r t r i d g e  during most d e n t a l  

s t u d i e s  was, t h e r e f o r e ,  l e s s  t han  2.0 ml, F o r  t h i s  

reason, o n l y  1.8 m l  of 2 p e r  cen t  l ignoca ine  h y b o -  

ch lo r ide  (36 rng) was s h a r p l y  i n j e c t e d  i n  t h i s  s tudy.  

In a sepa ra t e  i n v e s t i g a t i o n ,  t h e  i n j e c t i o n  

t e c h d q u e s  of randomly s e l e c t e d  d e n t a l  p r a c t i t i o n e r s  

i n  an e x t r a c t i o n  c l i n i c  (30 c a s e s ) ,  showed a vnria- 

t i o n  i n  t h e  t i n e  taken  t o  d e p o s i t  one c a r t r i d g e  o f  

l o c a l  a n a e s t h e t i c  i n t o  t h e  p e r i - i r a l  t i s s u e s  of  

between 16 and 80 seconds w i t h  ti Dean r a t e  of 

i n j e c t i o n  of 40 seconds p e r  c a r t r i d g e .  Dental  

su rgeom performlag nonex t rac t ion  t rea tments  on 
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PHARMOKINETICS OF LIGNOCAINE IN HUMANS 1605 

supine p a t i e n t s  at t he  London Hospi ta l  were found 

t o  t n k e  an average of 4.5 seconds t o  depos i t  a 

v a r i a b l e  dose of l ignoca ine  a n a e s t h e t i c  i n t o  pe r i -  

o r a l  t i s s u e s  (6). 

Therefore, i n  t h e  p r e s e n t  s tudy ,  a mean depos i t i on  

time of 40 seconds p e r  i n j e c t i o n  (1.8 m l )  w a s  used. 

The range of d e p o s i t i o n  t ime w a s  35 t o  45 seconds 

per  i n j  ec t ioa .  

The i n d i v i d u a l  and mean va lues  of t he  36 mg 

l ignoca ine  pe r i -o ra l  i n j e c t i o n s  a r e  l i s t e d  i n  Table 

I. The mean va lues  inc reased  from the  c o n t r o l  sample 

and reached a peak venous serum l e v e l  of 0.W ug/nl 

a t  10 minutes. This  r a p i d  achievement of peak serum 

l e v e l  i n d i c a t e d  a very  high abso rp t ion  r a t e  f r o m  

per i -ora l  i n j e c t i o n s .  B f t e r  t h e  peak was reached, 

t h e  value fell s lowly  and w a s  s t i l l  p resen t  a t  t h e  

end of t h e  60 minutes t e s t  p e r i o d  (0.26 ug/ml). 

Bigs .  1 &  2 showed t h e  serum l eve ls  of l igno-  

caine for each s u b j e c t  (10 s u b j e c t s )  a t  d i f f e r e n t  

time i n t e r v a l s .  These f i g u r e s  showed different 

p r o f i l e s  of drug absorp t ion  and e l i m i n a t i o n  f o r  

sub jec t s .  Accordingly, i n d i v i d u a l  s u b j e c t s  did not  

reach peak l e v e l s  at t h e  same time. Therefore, a 

mean peak can be computed based on these  ind iv id-  

ual peaks regardless t h e  time. When t h e  mean value 
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Fig. 1: A comparison of serum l e v e l s  of l ignoca ine  a f t e r  
a peri-oral dose of 36.0 q. 

produced by t h e s e  i n d i v i d u a l  peaks (0.46 u g / m l )  w a s  

compared wi th  t h e  mean peaks (0.44 ug/ml) ,  a small 
djgference was obtained.  This small d i f f e r e n c e  

i n d i c a t e d  t h a t  a small number of s u b j e c t s  showed 

d e v i a t i o n  i n  t h e i r  maximum peak t ime (only 3) from 

t h e  mean maximum peak time. 
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Fig,  2: ii c o a p a r i s o n  of serum l e v e l s  o f  l i gnoca ine  a f t e r  
a p e r i - o r a l  d o s e  of  36.0 mg. 

C a a n e l l  e t  al .  ( 6 )  r e p o r t e d  2 e v a l u a t i o n s  of  

p e r i - o r a l  i n j e c t i o n s  of l i g n o c a i n e  i n  a 40 ag dose 

and n o t e d  a peak b l o o d  l e v e l  of  a p p r o x i m a t e l y  0.4 

ug/ml but t h e  exac t  o r a l  s i t e  i s  n o t  s t a t e d ,  S e r u n  

and plasma e v a l u a t i o n s  a r e  r e p o r t e d  t o  y i e l d  similar 

values but whole b l o o d  l e v e l s  a r e  e x p e c t e d  t o  be 

o n l y  80 p e r  c a n t  of plasma l e v e l s  (7) l e a d i n g  t o  

t h e  s p e c u l a t i o n  t h a t  t h e  blood l e v e l  r e p o r t e d  by 

Cannell  e t  al. c o u l d  t r a n s l a t e  i n t o  a 20 p e r  c e n t  

greater value if r e p o r t e d  as serum o r  plasma. 
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PHARMOKINETICS OF LIGNOCAINE IN HUMANS 1609 

Therefore ,  such blood l e v e l  of l i gnoca ine  (0.4 ug] 

m l )  could be t r a n s l a t e d  i n t o  serum l e v e l  (0.48 ug/ 

* 

This  peak of 0.48 ug/ml r e s u l t e d  f r o m  a 40 mg dose 

of pe r i -o ra l  l i gnoca ine  i n j e c t i o n  i s  i n  a good 

accordance wi th  t h e  mean peak of 0.44 u g / m l  f o r  

the presen t  36 mg l i gnoca ine  p e r i - o r a l  i n j e c t i o n .  

Cannel l  e t  al. also found t h a t  t h e  t ime of t h e  

40 mg maximum peak w a s  between 10 and 20 mlnutes. 

This is c o n s i s t e n t  w i t h  t h e  time of  t h e  36 mg 

maximum peak i n  t h e  p r e s e n t  s tudy  (10 t o  20 minutes). 

A similar maximum peak time w a s  also r e p o r t e d  by 

Goebel e t  al .  (8) b u t  t h e  plasma peak l e v e l  was 

much lower (0.31 ug/ml) from t h e  sane pe r i -o ra l  

dose o f  l ignoca ine .  

It i s  common p r a c t i c e  t o  c a l c u l a t e  drug dosage 

on a d k g  body weight basis. This  assumes t h a t  i f  

d i s t r i b u t i o n  of t h e  drug  occurs evenly i n  t h e  body 

t h e n  s u b j e c t s  of g r e a t e r  mass w i l l  achieve lower 

serum l e v e l s .  When our  data were put t o  t h e  t e s t ,  

however, by p l o t t i n g  body weight a g a i n s t  maximum 

serum l e v e l  (keeping the dosage i n  mg c o n s t a n t ) ,  

an  e x c e l l e n t  c o r r e l a t i o n  could be seen  between t h e  

t w o  v a r i a b l e s  as shown i n  Fig. 3 .  

Semilogarithmic plots o f  serum l i gnoca ine  con- 

c e n t r a t i o n s  ve r sus  t ime revea led  a monoexponential 
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Fig. 3 :  Serum levels of  l i gnoca ine  fo l lowing  
pe r i -o ra l  i n j e c t i o n  i n  10 p a t i e n t s  
p l o t t e d  a g a i n s t  body weight. 

decrease  i n  observed serum leve l s  a f t e r  the peak 

w i t h  no s i g n i f i c a n t  d i s t r i b u t i o n  phase, i n d i c a t i n g  

t h a t  a one-compartment open model is qppropr i a t e  

f o r  eva lua t ing  t h e  pharmacokinst ics  of t hese  data. 

The b i o a v a i l a b i l i t y  parameters, i .e . ,  t h e  a r e a  

under t h e  serum l e v e l  t ime curve (AUCo ) l  t h e  

m a x i m u m  serum l e v e l  (C-), t h e  time t o  maximum 

serum l e v e l  (t-), and t h e  p e r  cent  b i o a v a i l a b i l -  

/ AUCi ), of l ignoca ine  a f t e r  ity (AUCperi-oral  .V. 

pe r i -o ra l  i n j e c t i o n  of a 36 mg dose f o r  t h e  10 

s u b j e c t s  a r e  l i s t e d  i n  Table 11. 
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1612 GADALLA AND SABRI 

The a r e a  under t h e  curve f o r  t h e  t e n  s u b j e c t s  

ranged from 0.466 t o  0.907 ug.hr/ml wi th  a mean 

value of  0.678 ug.hr/nl. 

The maximum serum conoent ra t ion  of l ignoca ine  

in t h i s  s tudy  f o r  t h e  s h a r e d  s u b j e c t s  was 0.38 - 
0.58 ue;/ml wi th  an average va lue  of 0 . G  ug/ml: 

The time t o  reach  t h i s  m a x i m u m  serum value  w a s  

ca lcu la ted .  It was found t o  be i n  t he  range o f  

5-10 minutes wi th  a mean va lue  of 11 minutes. 

Concerning t h e  b i o a v a i l a b i l i t y  of l ignoca ine  from 

pe r i -o ra l  i n j e c t i o n ,  a l l  t h e  s u b j e c t s  showed 100% 

b i o a v a i l a b i l i t y .  

I n  o r d e r  t o  make t h i s  in-vivo eva lua t ion  of 

t h e  p e r i - o r a l  i n j e c t i o n  of l ignoca ine  of more 

b i o l o g i c a l  s ign i f i cance ,  some pharmacokinetic para- 

meters were c o q u t e d .  These parameters were computed 

f o r  each s u b j e c t ,  assuming f i r s t - o r d e r  e l i m i n a t i o n  

from a s i n g l e  compartment ( 9 ) .  

The va lues  of e l i m i n a t i o n  ra te  cons t an t  (KE) 

and e l imina t ion  h a l f - l i f e  ( tselim ) are shown i n  

Table 111. The h a l f - l i f e  f o r  t h e  10 s u b j e c t s  was 

ranging from 0.783 t o  1.200 h r  w i t h  a mean va lue  

o f  0,941 h r ,  which corresponded an e l i m i n a t i o n  

r a t e  cons tan t  of 0.750 hr-L. 
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The v a l u e s  of  a b s o r p t i o n  r a t e  c o n s t a n t  (K,) 

and t h e  a b s o r p t i o n  h a l f - l i f e  a r e  shown i n  Table  

111. The r a t e  c o n s t a n t  f o r  a b s o r p t i o n  ranged  f rom 

8.66 t o  27.72 hreL w i t h  a n  average  v a l u e  of  14.94 

hr-', which corresponded t o  a h a l f - l i f e  of 0.051 

hr. 

The volume of  d i s t r i b u t i o n  (vd) of  l i g n o c a i n e  

f o r  t h e  10 s u b j e c t s  was also c a l c u l a t e d  (Table  111). 

The mean v a l u e  o f  t h e  volume of  d i s t r i b u t i o n  mas 

0.93 l i t e r s / k g .  

F i n a l l y ,  t h e  amount i n  the body a t  t h e  s t e a d y  

s t a t e  (A) v ~ a s  c a l c u l a t e d .  The mean v a l u e  of  A w a s  

34.25 mg. 

Concerning t h e  v a r i a t i o n  i n  t h e  r e s u l t s  o f  t h e  

pharmacokinet ic  pa rame te r s  of t h e  t e n  s u b j e c t s ,  t h e  

results showed a v e r y  l i t t l e  v a r i a t i o n  i n  t h e i r  

a b s o r p t i o n  h a l f - l S e ,  e l i m i n a t i o n  r a t e  c o n s t a n t ,  

e l i m i n a t i o n  ha l f - lFfe ,  amount i n  t h e  body a t  t h e  

s t e a d y  s t a t e ,  and volume of d i s t r i b u t i o n .  Higher  

i n t r a m b j e c t  v a r i a t i o n  w a s  shown i n  t h e i r  absorp- 

t i o n  r a t e  cons t an t .  
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