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DETECTION OF TRACE AMOUNTS OF 
8-HYDROXY-2'-DEOXYGUANOSlNE IN 

COMMERCIAL 2'-DEOXYGUANQSINE BY 
MEANS OF HPLC ANALYSIS AND ELECTRO- 

CHEMICAL ANALYSIS 

Jan A. Rosier and Carlos H. Van Peteghem 
Faculty of Pharmaceutical Sciences 

State University of Ghent 
Harelbekestraat 72 

9000 Ghent, Belgium 

ABSTRACT 

A commercial sample of 2'-deoxyguanosine (dG)  was submit ted to  reversed 
phase HPLC analysis. The column e f f luen t  was analyzed b y  UV detection 
set a t  293 nm coupled t o  ari electrochemical detector a t  600 mV oxida- 
t ion  potential. When both  detectors were set a t  t he i r  h ighes t  sensiti- 
vity, the  UV detector did not  show the presence o f  the 8-hydroxy-2'-de- 
oxyguanosine but the  electrochemical detector was capable of detect ing 
th i s  ox ida t ive ly  modified 2'-deoxyguanosine. When p lann ing  in v i t r o  expe- 
r iments w i th  2'-deoxyguanosine in o rde r  t o  detect the ox ida t ive ly  modified 
nucleoside it is necessary t o  assess the  presence of th is  C8-hydroxylated 
der iva t ive  in the commercial p roduc t .  

INTRODUCTION 

The determination o f  8-hydroxy-2'-deoxyguanosine by high pressure  liquid 

chromatography is  a promising technique fo r  the  detection of ox ida t ive ly  
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1294 ROSIER AND VAN PETEGHEM 

modified guariosine nucleosides from DNA exposed t o  oxygen radical  forming 

(carcinogenic) agents (1.2). When p lann ing  to per fo rm exper iments w i th  2 ' -  

deoxyguanosine in o rde r  to  detect  any  ox ida t ive ly  modification a f te r  

treatment w i th  oxygen radical  forming agents, it i s  necessary t o  assess 

whether the  C-8 hyd roxy la ted  der iva t ive  of dC  is  p resent  - even in small 

amounts - as the degree o f  C-8 hyd roxy la t i on  migh t  be v e r y  low. We were 

therefore interested whether the commercial dG-sample is f ree  o f  any  oxi- 

dat ive byproduc ts .  We employed reversed phase HPLC coupled t o  u l t rav io le t  

(UV) and electrochemical (EC) detection. 

f.1ATER I A LS 

t i i gh  pressure  liquid chromatography 

Use was made o f  a Spectra Physics SP 80008 liquid chromatograph equipped 

w i th  an  in ject ion valve (Valco), a sample loop o f  20 111, and a Hibar Li- 

chrosorb  reversed phase column (dimensions: 4.0 mm ID x 25 cm length)  

packed w i th  7 bm part ic les.  The e lu t ing  solvent was 2 .5% methanol in 

10 mPl ammonium acetate p H  5 . 3  set a t  a f low ra te  of 1 . 5  ml/min.  The oven 

temperature was 4OoC. The column e f f luen t  was d i rec ted  t o  a Spectra Phy- 

sics SP 8400 u l t rav io le t l v i s i t l e  wavelength detector set a t  293 rim and to  

an  electrochemical detector f rom Pye Unicam PU 4022 set at  600 mV oxida- 

tion. As  the electrochemical detector is v e r y  sensi t ive t o  electrostat ic 

e lec t r i c i t y  and  temperature var iat ions when set a t  i t s  h ighes t  sens i t i v i t y ,  

the detector cel l  was instal led in an insu la t ing  box in which the  inner  

surface was covered w i t h  aluminium foi l  [F igu re  1 ) .  

Chemicals 

2'-Ueoxyguanosine was purchased from Boerhinger-Mannheim. L-Ascorbic 

acid and pe rhyd ro l  ( 3 0  % hydrogen perox ide)  were from Merck.  Methanol 

and water were HPLC grade from Al l tech Europe. 
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Fi  u r e  1 Schematic d rawing  of the  HPLC apparatus used for the  detect ion 
E+-- t race amounts o f  8-hydro~y-2~-deoxyguanosine in commercial 2'-deoxy- 
guanosine. 

ME T H 0 DS 

Synthesis o f  8-hydroxy-2'-deoxyguanasine 

To 0.6 mg o f  2'-deoxyguanosine, 2.5 mg of L-ascorbic acid was added 

in an Eppendorf  tube (1.5 ml) .  Both  compounds were dissolved in 1 mi o f  

the HPLC eluent. To the  solution, 10 111 of perhydro l  was added and the  

react ion s ta r ted  by v igorous  s t i r r i n g .  The  tube was wrapped in alumi- 

n ium foil and k e p t  a t  37OC. A f t e r  1 hour,  20 111 of the  react ion m ix tu re  

was appl ied on  the  reversed phase column and  analyzed by HPLCIUVIEC. 

Analysis o f  commercial 2'-deoxyguanosine for the  presence o f  8 - b d r e x y -  

2~-deoxyguanosine 

Approximately 0.6 mg of  2'-deoxyguanosine was dissolved in 1 ml o f  the 
HPLC eluent. From th i s  solut ion '10 I.II (app. 50 nmol dG) w s  applied on 

the reversed phase column. 
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Fir,,, 2 ,  HPLC chromatogram of the  react ion mix tu re  o f  2'-deoxyguanosine 
d w i th  L-ascorbic acid and hyd rogen  perox ide  employing u l t rav io le t  de- 

tect ion (K 0.02, recorder  10 mV) and electrochemical detection (30 nA, 
recorder  1 V ) .  T h e  dG peak is  on l y  detected by the UV detector,  while 
8-hydroxy-2'-deoxyguanosine (8-OH-dG) is also detected by the  EC detector.  
Chromatographic condi t ions as in tex t .  
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F i g u r e  3. HPLC chromatogram of a commercial sample of  2'-deoxyguariosine 
(dpp.  50 nmol d C )  dissolved in the  HPLC eluent .  Both detector  systems a r e  
set a t  the i r  highest  sensit iv i ty:  1JV detector:  R:0.0025, recorder 10 mV); 
electrochemical detector:  10 n A  a t  a n  amplification of  tenfold the  normal 
detector  output ,  recorder 2 V ) .  T h e  small peak on the EC detector plot 
represents 8-hydroxy-2'-deoxyguanosine (8-OH-dG) . Chromatographic condi- 
tions as in t e x t .  
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RESULTS AND DISCUSSION 

ROSIER AND VAN PETEGHEM 

Af te r  reaction o f  21-deoxyguanosine in the presence o f  L-ascorbic acid and 

hydrogen peroxide, a peak appears w i th  a re ten t ion  time o f  about 15.5 

minutes. Th is  peak represents the  C-8 h y d r o x y l  der iva t ive  o f  i ' -deoxygua- 

nosine as has  already been descr ibed elsewhere (2.3). No 2l-deoxyguanosine 

i s  detected by the  EC detector (F igure  2).  When 20 MI o f  the solution of 

the commercial sample o f  21-deoxyguanosine in 1 ml eluent i s  analyzed b y  

HPLC/UV, n o  peak is  observed a t  a retent ion time o f  15.5 minutes even at  

the  h ighes t  sens i t i v i t y  o f  the  u l t r a  v io let  detector (F igu re  3 ) .  
However, the EC detector p lo t  shows the  presence of a small peak tha t  

appears a t  a re ten t ion  time o f  t ha t  shown by 8-hydro~yl-2~-deoxyr~uanosine, 

The iden t i t y  was conf i rmed by cochromatography as the  C-8 hyd roxy la ted  

der iva t ive  o f  2'-droxyguanosine. Th is  small peak is no t  caused b y  sample 

loop contamination as several in ject ions o f  the  same sample or  scrupulous 

cleaning of the  sample loop, did not  show any  decrease in peak height.  
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