
15. X. 1964 Brevi comunicazioni - Brief Reports 587 

Zusammenfassung. Die  U n t e r s u c h u n g  t i e r i scher  Sinnes-  
organe m i t  e l ek t rophys io log i schen  M e t h o d e n  k a n n  die  
funkt ione l tcn  E i g e n s c h a f t e n  des  R e z e p t o r s  als so l chen  
..kl.arlegen, sic b e r e c h t i g t  abe r  n i c h t  zu Sch luss fo lge rungen  
tiber die funk t ione l l e  B e d e u t u n g  des b e t r e f f e n d e n  S innes -  
organs im L e b e n  des Tieres.  Zu so lchen  Schlussfolge-  
rungen  s ind  V e r h a l t e n s v e r s u c h e  er forder l ich .  Die  N i c h t -  
b e a c h t u n g  dieses u n t e r s c h i e d l i c h e n  C h a r a k t e r s  de r  n a c h  

b e i d e n  M e t h o d e n  e r h a l t e n e n  R e s u l t a t e  f i ih r t  zu schein-  
b a r e n  ~Viderspr i ichen u n d  zu u n b e r e c h t i g t e r  Kr i t ik ,  wo- 
y o n  einige r ezen te  Beispie le  ange f f ih r t  werden .  
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P R O  E X P E R I M E N T I S  

Application of Oscillographic Polarography in 
Photochemistry of some Deoxyribonucleic Acids 

The  inf luence  of u l t r av i o l e t  l i gh t  (UV) a n d  some p h o t o -  
d y n a m i c a l l y  ac t ive  organic  dyes  on  t he  nucleic  acids  ha s  
been s tud ied  b y  n u m e r o u s  i nves t i ga to r s  ~-b. S t u d i e s  were  
Carried o u t  us ing  d i f f e ren t  t e c h n i q u e s  b u t  no  e lec t ro-  
chemical  m e t h o d  ha s  been  used  un t i l  now. T he  p u r p o s e  
of the  fol lowing c o m m u n i c a t i o n  is to  p r e s en t  resu l t s  con-  
Cerning t h e  app l i c a t i on  of a l t e r n a t i n g  c u r r e n t  oscillo- 
graphic  p o l a r o g r a p h y 6  in  t h e  i n v e s t i g a t i o n  of t he  effects  
of U V - i r r a d i a t i o n  on  t h e  deoxy r i bonuc l e i c  ac ids  (DNA's)  
isola ted f rom two  va r ious  sources.  

T h e  a p p a r a t u s  Po la roscope  P 524 (K~i~ik, P rague)  was  
Used w i t h  a m e r c u r y  d r o p p i n g  e lec t rode ,  a l lowing  us to  
follow the  f u n c t i o n s  dE/dt a g a i n s t  E .  Samples  of D N A ' s  
Were a n a l y s e d  in  t h e  0.5 M a m m o n i u m  f o r m a t e  m e d i u m  
( p H ~  7.0) us ing  a n o r m a l  p o l a r o g r a p h i c  cells a n d  t he  
osci l lograms were  reg i s te red  p h o t o g r a p h i c a l l y  ~. 

All m e a s u r e m e n t s  were  pe r fo rmed  w i t h  or ig ina l  nega-  
t ives magn i f i ed  b y  op t i ca l  p ro jec t ion .  F o r  th i s  s t u d y  t h e  
I3NA's  f rom calf  t h y m u s  a n d  Escheriehia coli B were  used 
in t h e  d i lu te  s t a n d a r d  buf fe r  ( 0 . 015M sod ium chlor ide  
+ 0 . 0 0 1 5 M  s o d i u m  c i t ra te ) .  So lu t ions  of D N A ' s  were ir- 
r ad i a t ed  2-2.5 m m  in d e p t h  on  open  dishes  a t  a d i s t ance  

of 5 cm us ing  a Ph i l ips  TUV,  30 W, low pressure  m e r c u r y  
l a m p  w i t h  a n  emiss ion  m a x i m u m  a t  t h e  w a v e l e n g t h  of 
2.537 A. A t  t he  s ame  t i m e  a p a r t  of t he  D N A  so lu t ions  
m e n t i o n e d  a b o v e  was lef t  as a con t ro l  w i t h o u t  UV-  
i r r ad ia t ion .  Samples  were d e n a t u r e d  b y  h e a t i n g  a t  d i f -  
f e ren t  t e m p e r a t u r e s  for 10 ra in  a n d  q u i c k l y  cooled in a n  
ice b a t h  8. The  c o n c e n t r a t i o n s  of D N A ' s  were  50 # g / m l  of 
t he  d i lu te  s t a n d a r d  buffer .  

I f  h i g h l y  po tymer i zed  D N A  is s u b j e c t e d  to  a l t e r n a t i n g  
c u r r e n t  osc i l lographic  p o l a r o g r a p h y  in a n  a m m o n i u m  
f o r m a t e  m e d i u m ,  i t  p roduces  a c h a r a c t e r i s t i c  anod ic  in-  
d e n t a t i o n  on  t h e  osc i l logram (Figure  1, D) for  w h i c h  
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Fig. 2. Heat denaturation curves of the calf thymus DNA, derived 
from the oscinopolarographic measurements. Curve 1 : DNA before 
the UV-irradiation. Curve 2: DNA after 60 min of UV-irradiatiom 

Pig. 1. Anodic part of the dE/dt=lt(E ) curve of the calf thymus 
bNA in 0.5M ammonium formate medium (pH=7.0). D = t h e  

depth of indentation. 
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deoxyguanyl ic  acid bound  in the  D N A  molecule is respon- 
sible ~ -~. 

The course of hea t  dena tura t ion  of D N A ' s  men t ioned  
above  has been followed quan t i t a t ive ly ,  because the  
anodic inden ta t ion  becomes deeper  by  denatura t ionS-% 
The increasing depth  of the  anodie  inden ta t ion  was then  
p lo t ted  as a funct ion of t empe ra tu r e  of the  D N A  solut ion 
(Figures 2 and 3, curve  1). The  hea t  dena tu ra t ion  of 
D N A  samples after  60 rain of the  UV- i r rad ia t ion  followed, 
using the  same method .  The  s teep por t ion  of the hea t  
dena tu ra t ion  curves  of bo th  D N A ' s  s tudied  were shif ted 
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Fig. 3. Heat denaturation curves of Escherichia coli B DNA, de- 
rived from the oscillopolarographic measurements. Curve 1: DNA 
before the UV-irradiation. Curve '2: DNA after 60 rain of UV- 

irradiation. 

to a lower t e m p e r a t u r e  af ter  t he  UV- i r rad ia t ion  as corn- 
pared  wi th  the  dena tu ra t i on  curves  of non-irradiated 
samples :0 (Figures 2 and 3, curve  2). Similar  changes i~ 
the  course of the  dena tu ra t i on  curves  of several  bacteria 
D N A ' s  a f te r  the  UV- i r rad ia t ion  h a v e  been  found earlie~ 
spec t ropho tomet r i ca l ly  2. 

U V d i g h t  causes pho tochemica l  a l te ra t ions  of pyrirni" 
dine residues ol  D N A  which  weaken  the  s tab i l i ty  of the 
double-s t randed  D N A  molecule.  This  effect was followed 
by a n u m b e r  of t echniques  2 up to  the  present  t ime.  The 
above  results  publ i shed  by  us yield fu r the r  exper imental  
possibili t ies for the  physido-chemical  assay of nucleic 
acids based on the  osci l lopolarographic es t imat ions  t~. 

Zusammen[assung. Die Dena tu ra t i onsku rven  yon Des- 
oxyribonukleinsAuren aus K a l b s t h y m u s  und  Eseherichia 
coil wurden  m i t  Hilfe  der  oszi l lographischen Polarogra" 
phie untersucht .  Nach  UV-Bes t r ah lung  der  Nuklein- 
sAuren erfolgte  eine Versehiebung des AnstiegbereicheS 
nach  niedr igen Tempera tu ren .  
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D i i n n s c h i c h t s t ~ i r k e ~ , e l e l e k t r o p h o r e s e  

Seit  der ers ten Ver6ffent l ichung von  SMITHIES im Jah re  
1955: ist  die St~rkegele lektrophorese  in j edem biochemi-  
schen Labor,  hauptsi ichl ich bei der Pept id-  und Prote in-  
forschung, zu e inem unerl i issl ichen Hi l f smi t te l  geworden.  

I m  folgenden soll eine vere infachte  Modif ika t ion  dieser 
Methode mi tge te i t t  warden, die darauf  beruht ,  dfinne 
Schichten  von  Sti irkegel (2-4 mm) auf  Glaspla t ten ,  die 
sonst  ffir die Dt innsch ich tchromatograph ie  ben/ i tz t  war- 
den, zu verwenden.  

Melhodik. 7 g StS.rke 2 warden  in e inem Er lenmeyer -  
kolben in 50 ml des zu bent i tzenden Puffers  au fgeschl~mmt,  
rasch un te r  Schwenken fiber einer offenen F l a m m e  erhi tzt ,  
bis der  Brei die yon SMITHIES angegebene Diinnflt issigkeit  
e r re icht  hat .  Anschl iessend wird sofort  der  E r l enmeyer -  
kolben an das V a k u u m  angeschlossen und durch rasches 
Schwenken kurz beim Sieden gehalten.  

5 Glaspla t ten  5 × 20 cm werden  so gelegt,  dass 3 den 
Boden  bi lden und 2 auI den beiden ~tusseren aufliegen 
(Figur). Der  freie Zwischenraum wird nun mi t  dem St~irke- 
brei  ausgefii l l t  und schnell  m i t  e inem Glasstab an  der  
Oberfl~che glat tgestr ichen.  Man kann selbstverst~tndlich 
an Stelle der  be iden Glaspla t ten ,  die die Schiehtd icke  be-  

s t imn:en,  en tsprechende  Schablonen  aus P las t ik  oder  an- 
derem Mater ia l  verwenden,  

Sehr  kurz  nach dem Aufstre ichen des St~irkegels auf  die 
Glasplat te ,  solange die Masse noch welch ist, wi rd  an  den 
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G Glasplatten 4 mm hoeh (5 x 20 cm); St Stfirkegel; P Papier ~ur 
Hersteltung des Kontakts zwischen dem St~rkegel and den puffern 

in den Kan:mern. 
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