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ABSTRACS 

The p h o t o s t a b i l i t y  of c o l c h i c i n e  s o l u t i o n s  i n  the  Dresence o f  

se lec ted  a d d i t i v e s  under shortwave u l t r a v i o l e t  l i a h t  was i n v e s t i a a t e d  

P-aminobenzoic a c i d  (PABA) and u r i c  a c i d  s o l u b i l i z e d  by l i t h i u m  ca r -  

bonate enhanced the  p h o t o s t a b i l i t v  o f  c o l c h i c i n e .  G l y c e r i n  on t h e  

o t h e r  hand demonstrated a d e t r i m e n t a l  e f f e c t .  B u f f e r  spec ies  and pH 

o f  t he  v e h i c l e  were found t o  i n f l u e n c e  t h e  apparent zero-order  r a t e  

o f  deqradat ion  o f  c o l c h i c i n e  s o l u t i o n s .  

- INTRODUCTION 

C o l c h i c i n e  i s  used f o r  t h e  r e l i e f  o f  p a i n  i n  acu te  qout .  I t  i s  

u s u a l l y  admin i s te red  i n  t a b l e t s ,  b u t  where a r a p i d  response i s  r e q u i r -  

ed o r  where o r a l  a d m i n i s t r a t i o n  causes q a s t r o i n t e s t i n a l  d i s tu rbance ,  

i t  may be g i ven  by i n t ravenous  i n j e c t i o n .  Several  papers (1 -3)  r e p o r t -  

ed on t h e  photodeqradat ion  o f  c o l c h i c i n e  and i t s  mechanism. However, i t  

appears f rom t h e  survev  o f  l i t e r a t u r e  t h a t  no work has been p u b l i s h e d  

on t h e  e f f e c t  o f  f o r m u l a t i o n  f a c t o r s  on the  p h o t o s t a b i l i t y  o f  t h i s  drua. 

Prev ious  r e p o r t s  (4-8) f rom o u r  l a b o r a t o r y  have shown t h a t  c e r t a i n  ad- 

d i t i v e s  c o u l d  i n f l u e n c e  t h e  p h o t o s t a b i l i t y  o f  l i q h t - s e n s i t i v e  pharma- 

c e u t i c a l s .  There fore ,  i t  aooeared wor thwh i l e  t o  i n v e s t i q a t e  t h e  e f f e c t s  

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

+ Supported by Research Centers i n  Fn inor i t y  I n s t i t u t i o n  award, RR-  

* 
03020, f rom t h e  Na t iona l  I n s t i t u t e s  o f  Hea l th .  

To whom i n q u i r i e s  shou ld  be d i r e c t e d .  
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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

6/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



846 HABIB AND ASKER 

I 

0 40 ao 120 160 

Exposure Time (Hours) 

F IGURE 1 

Photodegradat ion o f  C o l c h i c i n e  S o l u t i o n s  i n  Aceta te  B u f f e r  o f  
pH 4 .5 .  Key: o Co lch i c ine ;  A w i t h  50% v /v  q l y c e r i n ; ~  w i t h  0.1% 
PABA;. w i t h  0.05% U r i c  Ac id  S o l u b i l i z e d  by G lyce r in ;  + w i t h  0.1% 
U r i c  Ac id  S o l u b i l i z e d  by L i t h i u m  Carbonate 

EXPERIMENTAL 

M a t e r i a l s :  C o l c h i c i n e  was ob ta ined  f rom Sigma Chemical Company. 

Other chemicals were purchased f rom commercial sources i n  Pharmaceut i -  

c a l  o r  reagent  grade and were used w i t h o u t  f u r t h e r  p u r i f i c a t i o n .  

Procedure: Volumes o f  0.25% c o l c h i c i n e  s o l u t i o n s  w i t h  and w i t h -  

o u t  t he  a d d i t i v e s  were exposed t o  t h e  l i g h t  source as p r e v i o u s l y  des- 
c r i b e d  (4 -8 ) .  A t  a p p r o p r i a t e  t ime  i n t e r v a l s ,  0.3 m l  o f  t h e  s o l u t i o n  
was d i l u t e d  w i t h  3 m l  o f  t he  b u f f e r  s o l u t i o n  and assayed spec t rophoto-  

m e t r i c a l l y  ( H i t a c h i  UV-V is ib le  Spectrophotometer,  Model 100-60) a t  

353 nm a g a i n s t  t h e  a p p r o p r i a t e  b lank .  
no i n t e r f e r e n c e  by t h e  degrada t ion  p roduc ts  ( 1 ) .  The a n a l y s i s  was 

done on d u p l i c a t e  samples and the  d i f f e r e n c e  between d u p l i c a t e s  was 

u s u a l l y  0 - 1.2% 

A t  t h i s  wavelength,  t h e r e  was 
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THE PHOTOSTABILITY OF COLCHICINE SOLUTIONS 

TABLE 1 

E f f e c t  o f  C e r t a i n  A d d i t i v e s  on t h e  P h o t o s t a b i l i t y  o f  Co lch i c ine  
So lu t i ons  i n  Aceta te  B u f f e r  o f  pH 4.5 

Addi t i  ves Rate Constant % Increase/Decrease i n  K 

K x lo3 hr - ’  

None 4.90 = KO 
PABA 0.1% 3.60 
U r i c  Acid 0.1% i n  
L i t h i u m  Carbonate 2.75 

U r i c  Ac id  0.1 % i n  
G l y c e r i n  5.6 
G l y c e r i n  50% v /v  8.5 

- K S  x 100 

___ -  
26.5 

43.9 

-14.3 
-73.5 

5.0 

7 4.0 
L r 

m 2 3.0 
x 
Y 

2.0 

1 .o I 
0 0.2 0.4 0.6 

% o f  A d d i t i v e  

FIGURE 2 
E f f e c t  o f  Concent ra t ion  o f  PABA and U r i c  Ac id  S o l u b i l i z e d  by L i t h i u m  
Carbonate on t h e  Photodegradat ion Rate Constant o f  Co lch i c ine  So lu t i ons  
i n  Aceta te  B u f f e r  of pH 4.5.  
b i l i z e d  by L i t h i u m  Carbonate 

Key: o w i t h  PABA; 0 w i t h  U r i c  Ac id  Solu- 
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848 HABIB AND ASKER 

TABLE 2 

E f f e c t  o f  pH and B u f f e r  Species on t h e  P h o t o s t a b i l i t y  

o f  C o l c h i c i n e  S o l u t i o n s  
- 

pH B u f f e r  Degradat ion Rate Constant % Decrease i n  K 

- Ks x 100 
K x l o 3  hr- ’  

Wi thout  PABA Wi th  PABA 

KO KS 

2.0 HC1-KC1 4.60 3.3 

4.5 Phosphate 4.90 3.6 

4.5 Acetate 4.95 3.4 

4.5 C i t r a t e  4.80 3.8 

7 . O  Phosphate 4.90 4.5 

8.0 Phosphate 4.90 4.6 

10.5 Phosphate 5.30 4.8 

KO 

28.3 
26.5 

31.3 

20.8 

8.1 

6.1 
7.7 

DISCUSSION OF RESULTS 

Photodegradat ion o f  C o l c h i c i n e :  The apparent zero-order  r a t e  

The r a t e  cons tan ts  were c a l c u l a t e d  

o f  photodegradat ion o f  c o l c h i c i n e  i n  t h e  presence o r  absence o f  t h e  

a d d i t i v e  can be seen from F i g .  1 .  
f rom t h i s  p l o t  and a r e  shown i n  Table 1. 

E f f e c t  o f  A d d i t i v e s :  F i g .  1 and Table 1 shows t h a t  PABA enhanced 

t h e  p h o t o s t a b i l i t y  o f  c o l c h i c i n e  s o l u t i o n  i n  ace ta te  b u f f e r  o f  pH 4.5 
a l though  c o l o r  f o rma t ion  was n o t  prevented. 

g l y c e r i n  was found i n  p rev ious  r e p o r t s  (7,8) t o  enhance t h e  photos ta-  
b i l i t y  o f  some pharmaceut icals.  

i t  d i d  n o t  demonstrate t h i s  e f f e c t .  Th i s  can be a t t r i b u t e d  t o  q l y c e r i n  
which was found i n  t h i s  s tudy  t o  enhance t h e  photodeqradat ion  o f  c o l -  

c h i c i n e  as can be seen from F i g .  1 .  Th is  was f u r t h e r  conf i rmed by r e -  

p l a c i n g  g l y c e r i n  by l i t h i u m  carbonate s o l u t i o n  t o  s o l u b i l i z e  u r i c  a c i d .  

U r i c  a c i d  s o l u b i l  i z e d  by 1 i t h i u m  carbonate demonstrated a q r e a t e r  
p h o t o s t a b i l i z i n g  e f f e c t  than t h a t  produced by PABA as shown i n  F ig .  1 

U r i c  a c i d  s o l u t i o n  i n  

However, w i t h  c o l c h i c i n e  s o l u t i o n s  D
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THE PHOTOSTABILITY OF COLCHICINE SOLUTIONS 849 

and Table 1. Moreover, t h e  s o l u t i o n  d i d  n o t  show any c o l o r  change 
a f t e r  exposure t o  l i g h t  f o r  40 hours.  

E f f e c t  o f  Concent ra t ion  o f  A d d i t i v e s :  F i g .  2 shows t h a t  t h e  

h ighe r  the  c o n c e n t r a t i o n  o f  t h e  a d d i t i v e ,  t h e  q r e a t e r  was i t s  photo- 
s t a b i l i z i n g  e f f e c t  w i t h i n  the  c o n c e n t r a t i o n  ranqe s t u d i e d .  

E f f e c t  of pH and Bu f fe r  Species: Table 2 i n d i c a t e s  t h a t  t h e  

r a t e  o f  photodegradat ion  o f  c o l c h i c i n e  was i n f l u e n c e d  by t h e  pH and 

t h e  b u f f e r  spec ies  o f  t h e  s o l u t i o n s .  

a c e t a t e  i ons  demonstrated t h e  g r e a t e s t  s t a b i l i z i n g  e f f e c t ,  f o l l o w e d  

by t h e  phosphate i ons  and then t h e  c i t r a t e  i o n s .  

s t a b i l i t y  o f  t h e  s o l u t i o n  decreased w i t h  i nc rease  o f  pH. 

i n  t h e  absence o f  PABA, t h e  e f f e c t s  o f  b u f f e r  spec ies  and pH w i t h i n  
t h e  range o f  4.5 - 8.0, appeared t o  be l e s s  pronounced. 

I n  t h e  presence o f  PABA, t h e  

Moreover, t h e  

However, 

CONCLUSIONS 

P h o t o s t a b i l i t y  o f  c o l c h i c i n e  s o l u t i o n s  was enhanced by PABA and 
u r i c  a c i d  s o l u b i l i z e d  by l i t h i u m  carbonate s o l u t i o n .  

most d e t r i m e n t a l  t o  t h e  p h o t o s t a b i l i t y  o f  c o l c h i c i n e .  B u f f e r  spec ies  
and pH of t h e  s o l u t i o n s  appeared t o  i n f l u e n c e  t h e  r a t e  o f  photodegra- 

d a t i o n  o f  c o l c h i c i n e .  

G l y c e r i n  was 
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