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ABSTRACT

Th is in v e s t ig a t io n  determ ined th e pharm acokinetic 

param eters o f  su lphad iasine fo l lo w in g  rap id  in t r a -  

veneous in je c t io n  in to  ra b b its *  I t  a ls o  determ ined 

th e  typ e  o f  compartment mode and th e  e f f e c t  o f  

adm in is ter in g  d i f f e r e n t  doses in  in c rea s in g  order 

on th e  pharm acokinetic param eters*

In both cases b lood  samples were c o l le c t e d  at 

re g u la r  in t e r v a ls  a f t e r  an i/ v  hours t o  adm in is tra tion  

and su lphad iasine analysed in  each sample by c a lo r im e tr ic  

method* I t  was done fo r  each dose*

P lo t  o f  lo g  con cen tra tion  o f  plasma su lphad iasine 

aga in s t tim e was done t o  enable determ ination  o f  

pharm acokinetic parameters eg h a l f - l i f e ,  e lim in a tio n  

constant t o t a l  c le ran ce  and apparent volume o f  d i s t r i 

bu tion  and area under th e  curve* Th is was a ls o  done 

fo r  each dose*

To e s ta b lis h  th e  e f f e c t  o f  in c rea s in g  dose on 

pharm acokinetic param eters a p lo t  o f  area under the 

curve aga in st dose was done*

R esu lts  o f  th ese  in v e s t ig a t io n  showed th a t th e 

plasma p r o f i l e  o f  su lphad iasine in  ra b b it  was best 

describ ed  by one compartment model* I t  was a lso  

e s ta b lish ed  th a t th e re  was a l in e a r  m vla tionsh ip  

between the dose and th e  area under th e curve su ggestin g  

th a t in crease  in  dose d id  not have s ig n i f ic a n t  e f f e c t  

on th e  h a l f - l i f e  and e lim in a tio n  r a te  constant*
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INTRODUCTION

Su lphadiazine sodium in je c t io n  ia  a s t e r i l e  so lu t io n  

o f  su lphad iazine sodium in  w ater f o r  in je c t io n *

s o * -  T '
M oj*

Benzenesulphonamide-4-amino-N-2 P y r im id y l monosodium 

s a lt *  I t  i s  under th e  sulphonamides*

A knowledge o f  th e  r e la t io n s h ip  between plasma 

con cen tra tion  o f  a drug and tim e w i l l  p rov ide 

in form ation  about th e  in te n s ity  and duration  o f  

pharm acologica l e f f e c t s *

The con cen tra tion  a drug in  th e  body a f t e r  i t s  

adm in is tra tion  depends o f  many fa c to r s  eg dose 

rou te  o f  adm in istra tion * r a te  and « l im ita t io n  o f  

absorp tion* d is tr ib u t io n  in  th e  body and r a te  o f  

degradation  and e x c r e t io n (1 )*

B efore  ca rry in g  out th e  pharm acokinetic study 

o f  su lphad iazine ( Sulphonamide) i t  i s  im portant 

t o  con s id er the variou s fa c to r s  th a t in flu en ce  th e 

observed plasma con cen tra tion  i e  th e  tim e course o f  

a drug in  thd body i s  su b ject t o  th e  process shown 

in  th e  schem atic diagram o f  drug absorp tion* d i s t r i 

bu tion  and e lim in a tio n *

A b so rp tion :

Except f o r  e n te r ic  sulphonamldes th ic  c la s s  o f  

drugs i s  ra p id ly  and adequately  absorbed from ga s tro 

in t e s t in a l  t r a c t *  The sm all in te s t in e s  i s  th e  major 

s i t e  o f  absorp tion  but some o f  th e  drug i s  absorbed 

from th e  stomach.



3

Absorption  o f  sulphonamides may be in flu en ced  

by con cu rren tly  adm in istered drug or compounds Hayton 

W .L (2 ) stud ied  th e  e f f e c t  o f  s e v e ra l a lc o h o ls  on 

th e  absorp tion  o f  su lph apyrid in e using 0.5^ so lu tio n  

o f  th e a lcoh o ls *  He was ab le  t o  show th a t ethanol 

d id  not s ig n i f ic a n t ly  a f f e c t  drug absorp tion * Both 

butanol and hexanol reduced th e ra te  o f  absorp tion  

o f  su lphapyrid ine*

B io a v a i la b i l i t y  o f  sulphonamides i s  a ls o  in flu en ced  

by th e  d is s o lu t io n  behaviour o f  th e  sulphonamides*

Mathur e t a l (3 ) usihg human su b jec ts  in v e s t ig a te d  

th e  r e la t io n s h ip  between b io a v a i la b i l i t y  and d is so 

lu t io n  behaviour o f  su lphad iazine s ig n i f ic a n t  

d is s o lu t io n  was obta ined  between maximum plasma 

con cen tra tion  o f  su lphad iazine and % su lphad iazine 

d is so lv ed  in  30 mnutes*

D is tr ib u t io n :

T ran s fere  o f  drug from  b lood  t o  ex tra va scu la r 

f lu id  and t is s u e s  drug d is tr ib u t io n  i s  fr e q u e n t ly  

a rap id  process having a ssoc ia ted  w ith  i t  r e l a t i v e l y  

la r g e  constan ts* I t  i s  fu r th e r  ch a ra c te r is ed  by 

th e  fa c t  th a t i t  i s  re v e rsa b le *  Sulphonamides 

in  man are d is tr ib u te d  throughout a l l  t is s u e s  and 

body f lu id s *  The drug r e a d i ly  en te rs  p le u ra l, 

p e r ito n e a l,  p e r ito n e a l,  syn o v ia l and ocu la r f lu id s *

The p ro te in  conten t o f  such f lu id s  i s  u su a lly  

low and th e  drug m ostly e x is t s  in  th e unbound 

a c t iv e  form* The sulphonamides r e a d i ly  pass across 

th e  p lacen ta  and reach th e  f o e t a l  c ir c u la t io n *  The 

ooncetrat ion s  a tta in ed  in  th e fo e t a l  t is s u e s  are
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s u f f ic ie n t  t o  cause t o x ic  e f f e c t s *  Goodman L.S and 

Oilman A (1 )  determ ined th e  fo e t a l  b lood  l e v e l  o f  

Su lphadiasine t o  be 50 -  90% o f  th a t in  th e  m aternal 

c ir c u la t io n *

PROTEIN BINDING

A l l  sulphonamidea a re  bound in  va ry in g  degrees 

t o  plasma p ro te in s *  The ex ten t o f  b in d in g  i s  almost 

d i r e c t ly  p rop o rtio n a l t o  th e  con cen tra tion  o f  albumin 

in  th e  plasmas In  hypoalbunaefti a th e  percen tage boubd 

i s  much decreased (Anton 1 9 6 8 )(4 )•  The bound drug 

i s  u su a lly  considered  t o  be ph arm aco log ica lly  in a c t iv e  

(5 )  and can not c ro ss  b io lo g ic a l  membranes) a ls o  

on ly  th e unbound fr a c t io n  can be e lim in a ted  by 

g lom eru lar f i l t r a t i o n *  Th is  d ru g -p ro te in  b in d in g  

may r e s u lt  in  a prolonged res idence o f  drug in  th e  body 

In  gen era l a ce tp la ted  sulphonamides are bound t o  a 

g re a te r  ex ten t than t h e ir  correspond ing f r e e  form*

The extend o f  p ro te in  b in d in g  th a t any g iven  sulphona— 

mide e x h ib it  w i l l  in flu e n ce  th e  plasma con cen tra tion  

measured a f t e r  i t s  adm in is tra tion  Levy G e t  a l  (6 )  

in v e s t ig a te d  th e  e f f e c t  o f  serum p ro te in  b in d in g  on 

su lp h isoxaso le  d is t r ib u t io n ,  m etabolism  and e x re t io n  

in  ra ts *  Serum p ro te in  b in d in g  was found t o  be a major 

determ inant o f  th e  in te rs u b je c t  d i f fe r e n c e s  in  sulphona— 

mide ex c re t io n  and b io tran s fo rm a tion  k in e t ic s *

The in flu en ce  o f  degree o f  p ro te in  b in d in g  on 

r a te  o f  e x c re t io n  and th e r e fo r e  th e  frequency o f  dosage
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i s  shown by au lphad iazine (55% p ro te in  bound) 

and su lpham ethoxypyrid izlne ( 90% p ro te in  

bound) au lphad iazine la  r e a d i ly  exc re ted  in  th e  

u rin e  and en te rs  c e reb ro sp in a l f lu id  w ith in  

fo u r  hours o f  a s in g le  dose su lpham ethoxypyrid i 

s in e  has a h a l f  l i f e  f i v e  tim es lo n ge r  than th e 

most "s o lu b le  sulphonamide(7 )•  I t  i s  s lo w ly  

exc re ted  by k idney*

METABOLISM

The r a te  o f  m etabolism  w i l l  a ls o  determ ine th e  

plasma l e v e l  ach ieved  a f t e r  ad m in is tra tion  o f  a 

standard dose o f  sulphmnamide • Routes o f  meta

bo lism s o f  au lphad iazine in  ruminants a re  a c e ty l

a t io n  and o x id a t io n *  O xidation  i s  th e  most im porta

nt m etabo lic  re a c t io n  (# )•  The o x id a t iv e  products

o f  su lph ad lz in e  in c lu d e  2 sulphanilaad.de u—Hydroxy- 

pyrim id ine w h ile  th e  a c e ty la te d  products — N 

a ce ty lsa lp h a d ia z ln e *  Other m e ta b o lite s  in c lu d e  

au lphad iazine N — su lphate and au lphad iazine N 

G lucuron ide( P) m etabolism  o f  au lphad iazine in  a 

goat

fA * TftV^OUS O * FVU, *  ft CiOAT ( iVA

/



to
L6 ~
0

i
i 0 - S - O

O = s~ o
l

NH ,
NH

U- H\DRox YpYRlMiowe

Most o f  th e  su lph od iazln e i s  e lim in a ted  as unchanged 

su lph ad iazin e p r in c ip a l ly  by g lom eru lar f t i t r a t i o n (8 )•  

E x c re tio n s

The r a te  o f  e x c re t io n  in flu en ces  th e  drug plasma 

l e v e l  because su lph ad iaz in e i s  la r g e ly  exc re ted  

in  u rin e  m ostly  as unchanged drug and t o  a sm a ller 

ex ten t as m etabo lic  products shown above* Unchanged 

su lph ad iazin e i s  a ls o  th e  major e x c re to ry  product 

in  u rin e*

The r e la t i v e  amount o f  N* -  a c e ty l  su lph ad iazin e 

ex c re ted  in  u rin e  seems however t o  be sp ec ies  

depended as Smith and W illiam s (1 9 4 8 )(9 ) rep o rted  

th a t 75% o f  Su lphad iazine was N ^~acety la ted  in  ra b b it  

u rin e  w h ile  G a llig e n  (1 9 4 5 )(1 0 ) found about 30% 

a c e ty la te d  su lph ad iaz in e in  human u rin e*

In th e  presen t work su lph ad iaz in e has been 

stu d ied  and th e  o b je c t iv e s  were t o  determ ine how 

th e  d is t r ib u t io n ,  e lim in a tio n  (M etabolism  

and ex c re t io n  processes in flu en ce  th e  pharm acokinetic 

parameters o f  su lph ad iazin e in  a ra b b it  a f t e r  i/ v  

eg b io lo g ic a l  h a l f  l i f e  apparent volume o f  d is t r ib u t io n ,
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e lim in a tio n  pate constant t o t a l  body c learan ce  

area under th e cu rve, pharm acokinetic model 

o f  su lphad iazine t o  show whether area under 

th e  b lood  l e v e l  curve fo l lo w in g  rap id  i/V 

in je c t io n  i s  p rop o rtio n a l t o  th e  dose.

The pharm acokinetic param eters o f  

su lphad iazine were estim ated  by measuring 

plasma con cen tra tion  ach ieved a f t e r  admini

s t ra t io n  at regu la r  in t e r v a l  o f  t im e , th e  samples 

were assayed by a c a lo r im e tr ic  method fo r  

a n a ly s is  o f  su lph ad iaz in e .

■ *1 f la s k
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CHEMICALS AND RIAGENTS

CHEMICAL OR 
REAGENT

GRADE SUPPLIER

Ammonium sulphamate Lab.Grade S.D.S Chemicals Ltd 
(Bombay)

Sodium N i t r i t e Lab. Grade May and Baker L td .

Sodium Oxalate Lab. Grade B.D,H Chemicals Ltd

T r ic h lo ro a c e t ic  a c id Lab. Grade E. Merck Darmstadt

Sodium c h lo r id e Lab. Grade B.D.H Chemicals Ltd

Glucose Lab. Grade May and Baker

Potassium c h lo r id e Lab. Grade Hopkins A W illiam s

Magnesium ch lo r id e Lab. Grade May A Baker

Sodium b icarbonate Lab. Grade May A Baker

Human b lood  from N ation a l P u b lic  lab *

GLASSWARE AND OTHER MINOR APPARATUS

1* C on ica l flam ks

2. 0.1ml P ip e t te s

3• 10ml Burrettem

4* S t e r i l e  sy r in ges  and need les

5* C en tr ifu g in g  tubes

EQUIPMENT SUPPLIER

KLSC L td .Bausch A Lomb SP. 21 

C en tr ifu g in g  machine MSE L td .
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EXPERIMENTAL

200mg o f  Su lphadiaxine powder was weighed a ccu ra te ly  

on a n a ly t ic a l balance and d is so lv ed  in  0.5N Sodium 

H ydroxide, Su lphadiaxine went in  so lu t io n  as i t  

i s  a weak ac id  form ing a s a lt  o f  sodium. The 

s o lu t io n  was made t o  one l i t r e  w ith  d i s t i l l e d  w ater 

Th is was th e  stock  so lu t io n  from  which a s e r ie s  

o f  d i lu t io n  was made such th a t th e  con cen tra tion  

shown below  were ob ta in ed .

V o l,  o f  stock C oncentration  o f
s o lu t io n  taken Standard s o lu t io n
(m l) (Mg/ml)

0.5 0.01

1 .0 .,0 2

2.0 0.04

3.0 0.06

4.0 0.0?

The volumes o f  stock  s o lu t io n  used t o  make the 

con cen tra tion  were mads up t o  lOmls in  10ml vo liu aetr ic  

f la s k s ,  using human plasma.

The use o f  plasma was t o  a n im ila te  th e  experim enta l 

co n d it ion s *  The b lood  was c e n tr ifu g e d  at 9 f o r  

10 minutes from  which plasma was ob ta in ed .
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The assay o f  su lphad iazine in  each sample 

was done by th e  method o f  R its c h e l (1 4 )*

1 i 2 i Animal p repara tion

R abb its w eigh ing between 1*52 -  l*9$Kg were 

used in  th e b lood  l e v e l  lc in e t ic s  s tu d ies*

The ra b b its  were an aesth etised  w ith  l*75g/Kg 

o f  urethane and p laced  on th e animal ta b le  on 

which th e  lim bs were t ie d *  The sk in  between the 

l e f t  l e g  and m id lin e  was cut open t o  expose 

a fem ora l a r te r y  which was is o la te d  from fem ora l 

r e in  and fem ora l nerve* The fem ora l a rte ry , 

and m arginal r e in  were cunnulated w ith  p o ly th y - 

len e  tub ing* The in s e r te d  end o f  th e cannular 

and th e  r e in  and a r te r y  were t i e d  to g e th e r  t o  

keep th e  cannular in  r e in  and a r te ry *

Doses o f  su lphad lasine in je c t io n  were 

adm in istered  as bo lus through m arginal ear th e  

r e in  ca th e te r*  B lood samples were withdrawn 

from  fem ora l a r te r y  cannular at re g u la r  s e le c te d  

tim es a f t e r  ad m in is tra tion , in  h ep a rin ized  c e n t r i 

fu g in g  tubes and cen tr ifu g ed *

The in traren eou s in fu s io n  was in troduced through 

the m arginal ear r e in  t o  m inim ise chances o f  th e 

animal g e t t in g  shock hence d ie  b e fo r e  th e e x p e r i

ment ends *



Doses o f  0*lKg/Kg* 0*2g/Kg and 0*5g/Kg o f  

su lphad lasine sodium were adm in istered  t o  two 

ra b b its  per dose as an I/V bo lus through m arginal 

ear v e in  ca th e te r*  B lood samples 3"»5mls were 

withdrawn from  th e  fem ora l a r te r y  cannular a t 

va r iou s  tim e a f t e r  dosing*

1 .3 t ASSAY OP SULPHAPIAZINE

Th is was done by a v a r ia t io n  o f  th e  method o f  R its c h e l 

(1 4 ) as fo l lo w s !

To a m ixture o f  2*0mls o f  plasma* 3Omla o f  w ater 

( d i s t i l l e d )  was added in  a 50ml c o n ica l f la s k *

The plasma and w ater were mixed by shaking g en t ly  

and le a v in g  them fo r  2 minutes* P*0mls o f  T r ic h lo ~  

r o a c e t lc  a c id  s o lu t io n  was added u sing 10ml b u rre t te  

and th e  mimture shaken v ig o ro u s ly  and in te rm it te n t ly  

f o r  5 minutes* The p r e c ip ita te d  p ro te in s  was 

f i l t e r e d *  P r e c ip ita t io n  o f  p ro te in s  was ev en tu a lly  

t o  r e le a s e  any o f  th e  su fphad lasine th a t was bound 

t o  i t *

lOmls o f  th e f i l t e r e d  s o lu t io n  was tra n s fe re d  

t o  a s u ita b le  con ta in er (100ml c o n ic a l f la s k )  

u sing a 10ml b u rre t te *  l*0m l o f  sodium n i t r i t e  

s o lu t io n  was added u sing l*0m l p ip e t te *  shaken 

and l e f t  f o r  3 minutes* l * 0 s l  o f  ammonium sulfornate
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so lu t io n  was added t o  d es troy  th e  excess n itrou s  

a c id  and th e  so lu t io n  shaken in te rm it te n t ly  

f o r  2 minutes and then 1.0ml o f  0.05# W/V 

N -(1 -n ap h th y l) e th y len e  diamine d ih yd roch lo rid e  

was added using a 1.0ml p ip e t te  and th e  r e s u lt in g  

s o lu t io n  shaken.

The co lou r was f u l l y  developed  a f t e r  5 m inutes. 

The o p t ic a l  d en s ity  was measured a t 545 nm on SP 

21 in  K linnex tu b es . The sp ec tron ic  21 was 

standard ised  by a blank which was o f  th e  same 

com position  as th e  above so lu t io n s  except th e re  

was no drug. The r e s u lts  are g iven  in  Chapter 

2 (Page ) .

i

La,' ha C y t i



RESULTS

2.1s Values used t o  p lo t  th e  standard curve shown in  P ig

1.

The fo l lo w in g  ta b le  shows va lu es  fo r  o p t ic a l  

d en s ity  and con cen tra tion  o f  su lphad las ine sodium 

used t o  p lo t  th e  standard curve (P ig  ! ) •  f o r  

determ ination  o f  su lphad lasine in  plasma*

Table 1

The C oncen tration  o f O p tica l d en s ity  at

Su lphadlasine mg/ml 545nm on SP 21

0*01 0.06

0.02 0.14

0.04 0.29

0.06 0.41

o .os 0.53

2.2t R esu lts  o f  th e  determ ination  o f  Su lphadjazlnc 

in  F lag—  o f  ra b b its

Tab les 2 — 6 show th e  con cen tra tion  o f  Su lphadlasine 

sodium a tta in ed  in  plasma a t va r iou s  tim es a f t e r  

drug adm in is tra tion  in  f i v e  ra b b its  w ith  d i f f e r e n t  

doses l #e two ra b b its  per dose*

NB th e  con cen tra tion s  were read d i r e c t ly  from  th e  

standard curve a f t e r  determ in ing th e  o p t ic a l  d en s ity  

f o r  each sample•
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la t tk a J L

Dose O .lg  Kg 

Rabbits One 

Weight l .* 2 K g . .

Time a f t e r  Drug O p tica l D ensity Cone, o f
A chain 1st r a t io n (H rs ) at 545na Su lphadiazine 

Mg/ ml

0.17 1.30 0.190

0.25 0.98 0.140

0.33 0 .70 0.105

0.58 0.86 0.949

0.75 0.56 0.079

1.00 0.40 0.057

2.00 0.19 0.026

3.00 0.13 0.019

4.00 0.06 0.009

5.00 0.045 0.004



o





Ja fc leJ .

Dose i O .lg/Kg 

Rabbiti Two 
Weight 1.521Kg

15 - (6 O' I Cf } l & ) '

Time a f t e r  drug 

ad m in ia tra tion (H ra )

O p tica l Denaity 

a t 545nm

Cone. Sulpha* 

d ia s in e  Mg/ml

0.0*3 O.P25 (2 ) 0.244

0.33 0.6S0 (2 ) 0.192

0.50 1.00 0.144

0 ,*3 0.P0 0.119

1.00 0.65 0.096

1.25 0.60 0 ,0*9

1.50 0.49 0.072

...| ,

------ — ---1 —  ...i i



(L O k in i ^
OMMk- 1’ S  d-1 * “  

l)OS€ 0-lcj]l&)>

r j*  i )v u f C l t r f )



TABLE 4

Doset 0.2g/Kg 

R abb iti One 

Weights 1 .7p?Kg.

Time a f t e r  drup O p tica l D ensity Cone. <of Sulpha*

adm in*(Hra) a t 545nm d ia s in e  mg/ml

0.17 0 .4 3 ( f ) 0.504

0.25 0 .4 1 ( f ) 0.490

0.33 0 .3 1 ( f ) 0.370

0.50 0 .4 4 (4 ) 0.270

0.67 0 . f0 (2 ) 0.230

1.00 0 .6 0 (2 ) 0.170

1.25 0 .5 0 (2 ) 0.150

2.25 0.44 0.062



flCihbit otoG W EI G H T ;- i
p o j 't
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TABLE 5

Doset 0.2g/Kg 

R abb itt Two 

W eightt 1.63Kg.
i

Time a f t e r  drug 

admin (lir a )

O p tica l d en s ity  at 

545nm

Cone, o f  Sulpha— 

d ia s in e  Mg/ml

0.093 0.45 (9 ) 0.64

0.17 0 .4 9 (9 ) 0.56

0.25 0 .4 6 (9 ) 0.54

0.33 0 .3 5 (8 ) 0.416

0.50 ; 0 .4 8 (4 ) 0.284

0.67 0 .4 0 (4 ) 0.236

1.00 0 .6 0 (2 ) 0.175

1.50
y

0.95 0.130
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DoseI 0.5g/Kg 

Rabbit s One 

Weights 1.9*3Kg

Time a f t e r  drug 

ada in .

O p tica l d en s ity  

at 545 nm.

Cone, o f  Sulpha* 

d ia z in e  Mg/ml

0.083 1 .25 (20 ) 3.1

0,17 0 .55 (20 ) 1.54 %

0.50
Nf

0 .2 0 (2 0 ) 0.54

1.00 0 .3 0 (1 0 ) 0.40

l . « 7 0 .2 5 (8 ) 0.28

2.00 0 .2 0 (8 ) 0.23



flo.bhi'1 0M> ■

I '

bj v w ih i - 1 ° i  z 2 1cĉ
•p o re  o s y ] & \ .
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2*3t C a lcu la ted  Pharm acokinetic param eters a t th e 

th ree  dose l e v e ls

Table 7

Doset O .lg/Kg

Rabbit One Rabbit Two

H a lf l i f e l.OOHr. l.OOHr.

E lim in a tion  ra te  con
A a* i /

0.«93Hp_1 0.693
s t  ant '

y x

Area under th e  curve 0»216g/Hr 0.2S9*L*,,P

Apparent volume o f 0.66L/K* O.S5L/Kg
D ia tr ib *

T o ta l body c lea ran ce 0.84L/HP 0.5*9L/Hr
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Tafclfj.g 

Dosei 0.2g/Kg

Rabbit One Rabbit Two

H a lf L i f e 0.87Hra 0.81

E lim in a tion  ra te  
constant

0,796Hra"1 0.780HP"1

Area under th e  
curve

0.502g/LHr 0.504g/LHp

Apparent volume 

o f  D is t r ib ,

0.50L/K* 0.49L/Kg

T o ta l body 
c lea ran ce

0.71L/Hr 0.7*L/H r.



Table 9

Doses 0.5c/Kg

Rabbit One I Rabbit Two

H a lf l i f e 1 ,3Hrs

E lim in a tion  r a te  

constant
/

i ' \ iv r r ~  ..... ~ *
0.53Hr” ^

Area under the 
curve

1.3Jg/LHr \

Apparent volume o f  

D1str ib #

O.Ci74Kg

T o ta l body c lea ra n ce  0»846L/Hr*

Tab le  10

Tab le  f o r  doaes VS correspond ing average area under curve

Dose (g/Kg) Average area under th e  curve

0,1 0.21

0.2 0.51

0.5 1.32





DISCUSSION AND CONCLUSIONS

The c o lo u r im e tr ic  method o f  Su lphadiasine 

a n a ly s is  employed in  th e  presen t work ia  a 

fr e q u e n t ly  used method f o r  Sulpbanamide 

a n a l£ s is (6 ) . Th is method s u f fe r s  from  la ck  

o f  s p e c i f i c i t y  because th e co lo u r  d eve lop in g  

reagen ts  w i l l  r ea c t w ith  a l l  a r y l  amines and 

sometimes w ith  prim ary and secondary amines 

t o  y ie ld  d ia s o t is a t io n  products and co lou red  

a d d it io n  compounds which in t e r f e r e  w ith  assay.

Th is  short coming i s  o f  no g rea t s ig n i f ic a n c e  

in  th e  presen t in r e s t ig a t io n  because th e  e r r o r  

i f  any i s  ca n ce lled  out by u sin g  sp ik e d  plasma 

f o r  th e  standard cu rve . High p re ssu re  l iq u id  

chromatography i s  a more s e n s i t iv e  and s p e c i f i c  

method than th e fr e q u e n t ly  used c o lo u r im e t r lc  

methods.

In  th is  study a r t e r ia l  b lo o d  r a th e r  than  

venous b lood  was used. In  c o n v e n t io n a l pharmac#- 

k ln e t ic  a n a ly s is  no a r t e r ia l  venou s d i f f e r e n c e s  

was assumed (1 1 ) and th e r e fo r e  no s i g n i f i c a n t  

d i f fe r e n c e s  were expected from  th e  c a lc u la t io n  o f  

pharm acokinetic param eters based on e i t h e r  

a r t e r i a l  o r venous plasma d a ta . H ow ever a r t e r i a l  

venous d if fe r e n c e s  (12 ) showed t h a t  th e  c a lc u la te d



steady s ta te  volume o f  d is t r ib u t io n  and body 

e lim in a tio n  p r o f i l e  were q u ite  d i f f e r e n t  from 

th e p red ica t io n  based on con ven tion a l th e o r ie s *

The use o f  a r t e r ia l  b lood  s ta p le s  ra th e r  

than venous was due t o  th e  fa c t  th a t i t  was 

e a s ie r  t o  c o l l e c t  b lood  from th e  a r te ry  as i t  

gushed out under g re a te r  p o s it iv e  pressure from 

th e  h eart*  A r t e r ia l  plasma le v e ls  are p re fe red  

fo r  c o r r e la t io n  w ith  t h e ir  pharm acologica l 

a c t i v i t i e s  s in ce  i t  has been shown th a t the 

a r t e r ia l  b lood  and not the p e r ip h e ro l venous 

b lood  c a r r ie s  a drug t o  d i f f e r e n t  parts  o f  the 

body f o r  d is tr ib u t io n  and e lim in a tio n  (13 ) •

Moreover i t  has been shown th a t th e use o f  

instanteneous input p r in c ip le  as im p lied  in  c e n tra l 

compartment a n a ly s is  t o  c a lc u la te  t o t a l  venous 

plasma area (AUC) would r e s u lt  in  an overes tim a tion * 

Th is aspect has been r e c e n t ly  eva luated  f o r  s e v e ra l 

drugs*

Examination o f  th e  f i r s t - o r d e r  p lo t  o f  plasma 

l e v e l  data on th e  graphs f ig u r e  (2—6) at the 

th ree  d i f f e r e n t  doses (0 * lg/ K g , 0*2g/jCg and 0.5g/Kg) 

showed th a t th e  alpha phase was almost non e x is te n t  

i * e  th e d is tr ib u t io n  o f  th e drug throughout th e  

body was ve ry  rap id  r e la t i v e  t o  th e  ra te  o f  e lim in a tion  

i e  one compartment model was ev id en t at th e th ree  

doses*

- 23 -
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A llow in g  fo r  sm all v a r ia t io n  In h a l f  l i f e  

among the d i f f e r e n t  ra b b its  used In th e ex p e r i

ment , s in ce  In d iv id u a l v a r ia t io n  a f f e c t s  h a l f  

l i f e  among o th er fa c to r s ,  I t  was found th a t 

th e h a l f  l i f e  range O .P l — 1.3 Hrs (a verage  0.99 

H rs) was f a i r l y  constant so th a t In crease In 

dose d id  not have much s ig n i f ic a n t  e f f e c t .  Th is 

I s  proved fu r th e r  by th e l in e a r  r e la t io n s h ip  

between area under th e curve aga in st dose 

(F igu re  7 ) .

F igu re 7 shows a p lo t  o f  dose aga in st area 

under the curve t o  determ ine whether Su lphadiaslne 

m an ifests  dose dependent e lim in a tio n . The l in e a r  

r e la t io n s h ip  between th e  area under th e  curve and 

th e  dose conforms th a t i t  was not dose dependent. 

E lim in a tion  at le a s t  w ith in  th e dose range used 

(0 .2  -  0 .5g/K g). Drugs which m an ifests  dose- 

dependent e lim in a tio n  present con s id erab le  problems 

In th era p eu tics  management because steady s ta te  

con cen tra tion  change d is p ro p o r t io n a te ly  w ith  

changes In  dose.

The apparent volume o f  d is t r ib u t io n  ranges 

between 0.49 -  0.67L/Kg w ith  an verage o f  0.57L 

Th is suggest th a t th e  drug was f a i r l y  un iform ly  

d is tr ib u te d  in  t o t a l  body w a ter.



CONCLUSION

The b io lo g ic a l  h a l f  l i f e  o f  Su lphad iazine in  ra b b it

was found t o  vary  between 0.81 -  1*3 Hrs. In  man
,

b io lo g ic a l  h a l f  l i f e  va r ied  between p -  l^Hrs
i ■; Iff f. . ; f ,

(15 ) • I t  means th e  ra te  o f  e lim in a tio n  o f  Sulpha-* 

d ia z in e  in  ra b b its  i s  fmr much g rea te r  than in  

humans*

The apparent volume o f  d is t r ib u t io n  o f  th e 

ra b b it  (0*49 -  0.67L/Kg) w ith  average o f  0*57L/Kg
a _ 1 •

compared w e ll  w ith  th a t in  th e  dog ( 0*50 -  0*65) 

w ith  average o f  0 *52 (16 ) i e  th e  ex ten t o f  Sulpha

d ia z in e  d is tr ib u t io n  in  both th e  ra b b it  and dog 

was s im ila r *
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