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TVO CENTURIES OF BIOELECTROCHEMISTRY: SINCE LUIGI GALVANI UP TO NOV.* 

by G i u l i o M i l a z z o 

Honorary P r e s i d e n t o f the B i o e l e c t r o c h e m i c a l S o c i e t y 

P i a z z a G . V e r d i a Roma 

As the ve ry f a t h e r o f B i o e l e c t r o c h e m i s t r y L u i g i G a l v a n i must be c o n s i d e r e d . 

He was p h y s i c i a n p r o f e s s o r o f anatomy a t the A r c h i g i n n a s i o ( a n c i e n t name of 

the U n i v e r s i t y of B o l o g n a ) . H i s f i r s t p u b l i c a t i o n w i t h the l a t i n t i t l e "De 

V i r i b u s E l e c t r i c i t a t i s i n Matu M u s c u l a r i Commentarius" (Note an the i n f l u e n c e 

of E l e c t r i c i t y on M u s c u l a r Mot ion ) appeared i n 1791, w h i l e the expe r imen t s 

were c a r r i e d out 5 y e a r s be fo re i n 1786 o b s e r v i n g the muscle c o n t r a c t i o n i n 

the l e g s of a dead f r o g pend ing on the b a n i s t e r o f the b a l c o n when t o u c h i n g 

i t s ne rves w i t h a p a i r o f s c i s s o r s d u r i n g a s to rm. 

T h i s d i s c o v e r y was f o l l o w e d by a l o n g p o l e m i c s w i t h the p h y s i c i s t A l e s s a n d r o 

V o l t a , and by a t e n t a t i v e , more c o r r e c t i n t e r p r e t a t i o n by Johan V i l h e l m 

R i t t e r . 

A f t e r t h i s somewhat d r a m a t i c s t a r t a p e r i o d of s i l e n c e f o l l o w e d , d u r i n g which 

few s c i e n t i s t s were conce rned w i t h ( r e a l l y ) b i o e l e c t r o c h e m i c a l r e s e a r c h . 

Wor thwhi le t o be ment ioned a re Leonor M i c h a e l i s ( b o r n 1875; p h y s i c i a n , who 

i n v e s t i g a t e d r edox r e a c t i o n i n v o l v i n g i o n i c s p e c i e s o c c u r r i n g i n l i v i n g 

b o d i e s ) ; D a v i d K e i l i n (born 1887, c h e m i s t , who i n v e s t i g a t e d redox p r o c e s s e s 

i n r e s p i r a t o r y c h a i n ) ; René B e r n a r d Vurmser ( bo rn 1890, c h e m i s t , who 

i n t r o d u c e d p o t e n t i o m e t r i c t e c h n i q u e i n b i o l o g i c a l r e s e a r c h ) ; and more 

r e c e n t l y two Nobe l P r i c e s : A l b e r t Szen t G i o r g y (born 1893, who i n t r o d u c e d 

semiconduc to r t h e o r y ) : and I l i a P r i g o g i n e (born 1917, who d e v e l o p e d the 

t rea tment of b i o l o g i c a l phenomena u s i n g then thermodynamics of nan r e v e r s i b l e 

p r o c e s s e s ) . 

* Abstract of a plenary lecture held at the V Meeting of the Portuguese Electrochemical Society 
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B i o e l e c t r o c h e m i s t r y became a g a i n a b j e c t o f i n t e r e s t s i n c e about 40 y e a r s , 

r a p i d l y c o v e r i n g v e r y d i f f e r e n t f i e l d s . F o l l o w i n g examples a re t h e n ment ioned 

g i v i n g some more d e t a i l s ; Chemica l me tabo l i sm; Membrane phenomena; 

P h o t o s y n t h e s i s ; A c t i v e t r a n s p o r t ; E l e c t r o a n a e s t h e s i a ; T r a n s m i s s i o n of 

i n f o r m a t i o n ; E l e c t r o p e r m e a b i l i z a t i a n , I l e c t r a p o r a t i o n and gene t r a n s f e r , 

M e d i c a l d i a g n o s i s ; E l e c t r o c a r d i o g r a p h y and e l e c t r o e n c e p h a l o g r a p h y . 

ELECTROCHEMICAL BEHAVIOUR 
AND 
DETERMINATION OF CYTARABINE 

D.DOGRUKOL and M.TUNCEL 

Department of Analytical Chemistry, Faculty of Pharmacy, University of Anadolu, 
Eski§ehir, Turkiye. 

ABSTRACT 

An electroanalytical study of the cytarabine reduction process at a dropping mercury 
electrode in aqueous supporting electrolyte solution using direct current polarographic 
technique has been carried out. The optimum parameters were found as 1000 dyne.cnr2 

pressure on the mercury reservoir, Is drop time, 4 mV.s"1 scan rate and 5.50-6.60 pH 
range. The reversibility of the reduction on the mercury electrode was ascertained as 
quasi-reversible and the polarographic current was mainly diffusion controlled. The 
results obtained by DC, SIAP and DP polarography allowed a method developed for the 
determination of cytarabine in the lxlO - 4 - 5 x l 0 4 mol.L"1 concentration range. Good 
results were obtained by applying the DC polarographic technique to the determination of 
cytarabine in a pharmaceutical preparation. 

Keywords. Cytarabine determination, direct current polarography. 

INTRODUCTION 

Cytarabine (ara-C, l-fJ-D arabinofuranosylcytosine) is a potent drug which is used 
in the treatment of acute myelegenous leukemia. After administration, cytarabine is 
converted to the active metabolite, cytosine 1-p-D arabinofuranoside-5'-triphosphate in 
the body. This metabolite supresses DNA synthesis both by inhibiting DNA polymerase 
and incorporating into the DNA molecule(l,2). 

Cytarabine is stable both in solid state and in acidic media, although it is degradable 
by hydrolysis in neutral and basic aqueous solutions(3). Hydrolytic deamination of the 
molecule leads to the formation of uracil arabinoside (ara-U) which is a therapeutically 

Portugaliae Electrochimica Acta, 9 <1991) 331-338 


