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D N A  Repa ir  S y n t h e s i s  F o l l o w i n g  E x p o s u r e  of G u i n e a - P i g  P a n c r e a t i c  S l i ces  to  M e t h y l - N -  
N i t r o s o u r e t h a n e  in v i tro  . . . .  " 

Chronic  oral  a d m i n i s t r a t i o n  of m e t h y l - n - n i t r o s o u r e t h ~ n e  
(NMUT) induces  exocr ine  p a n c r e a t i c  cance r  in  t h e  
gu inea-p ig  1. N M U T ,  like o t h e r  N-n i t roso  compounds ,  
a lky la tes  D N A  bases  2. Our  p rev ious  s tudies  h a v e  shown  
t h a t  N M U T  is t a k e n  u p  b y  t h e  gu inea-p ig  p a n c r e a s  w h e n  
a d m i n i s t e r e d  in vivo,  and  t h a t  i t  m e t h y l a t e s  p a n c r e a t i c  
D N A  a n d  R N A  bases  b o t h  in v ivo  a n d  in vi t ro3,  4. W e  
r e p o r t  here  t he  resu l t s  of i nves t iga t ions  on  D N A  repa i r  
syn thes i s  in  gu inea-p ig  p a n c r e a t i c  slices fol lowing in v i t ro  
exposure  to  NMUT.  

Male wh i t e  H a r t l e y  guinea-pigs  (600-800 g) (L i t t on  
Bionet ics ,  F t .  Die t r ick ,  Md.) were sacr i f iced a n d  t h e  
p a n c r e a s  was r emoved .  3 slices f rom t he  d u o d e n a l  region 
of t h e  p a n c r e a s  (40-60 mg, a p p r o x i m a t e l y  1 m m  thick)  
were i n c u b a t e d  a t  37 ~ in t r ip l i ca te  sets  of 25 ml  Er len-  
meye r  f lask c o n t a i n i n g  10 ml  modi f ied  Eag les  m i n i m u m  
essent ia l  m e d i u m  (Flow Labora to r ies ,  Inc. ,  Rockvil le ,  
Md.), s u p p l e m e n t e d  w i t h  20% fe ta l  calf  se rum,  penici l l in  
G. ( 1 0 0  U/ml) ,  fung izone  (0.25 ~g/ml) a n d  s t r e p t o m y c i n  
(100 vg /ml ;  G r a n d  I s l a n d  Biological  Co., G r a n d  Is land ,  
N.Y.) a n d  L-g lu tamine  (3.4 m M ;  Difco Lab. ,  Det ro i t ,  
Mich.) in  a 5% COe a tmosphe re .  

The  slices were i n c u b a t e d  w i t h  10 m M  h y d r o x y u r e a  
( H U ;  S igma  Chemica l  Co., St. Louis,  Mo.) for 2 h, follow- 
ing wh ich  20 m M  N M U T  (NSC No. 2860, L o t  ET1-148-1 ; 
S ta rks  Associates ,  Inc. ,  Buffalo,  N .Y. ;  o b t a i n e d  f rom 
NCI, Be thesda ,  Md.), was  a d d e d  to i n c u b a t i o n  m i x t u r e  
in  w h i c h  t h e  slices were exposed  for f u r t h e r  15 min.  
Cont ro l  slices were  also i n c u b a t e d  for t he  same  per iod  in 
t he  presence  or absence  of H U ,  b u t  w i t h o u t  N M U T .  
Fol lowing  N M U T  t r e a t m e n t ,  t h e  slices were w a s h e d  
(2 • ) w i t h  H a n k s '  B a l a n c e d  Sa l t  So lu t ion  and  i n c u b a t e d  
for  90 ra in  in f resh m e d i u m  c o n t a i n i n g  10 m M  H U  and  
10 [xCi/ml ~ H - m e t h y l - t h y m i d i n e  (SH-TdlR; 5 Ci/mM; 
Amersham-Sea r l e ,  A r l i n g t o n  Heights ,  Ill.). Cont ro l  slices 
were t r e a t e d  s imi la r ly  a n d  i n c u b a t e d  w i t h  or  w i t h o u t  H U .  
Slices f rom each  f lask were t h e n  homogen ized  in a so lu t ion  
c o n t a i n i n g  0.32 M sucrose, 10 m M  p h o s p h a t e  buf fe r  
(pH 6.8) a n d  1 m M  E D T A .  D N A  was i so la ted  b y  a 
p rev ious ly  p u b l i s h e d  m e t h o d  5, a n d  t he  D N A  c o n t e n t  was  
d e t e r m i n e d  co lor imet r ica l ly  b y  t h e  d i p h e n y l a m i n e  r e a c -  
t ion% D a t a  r e p r e s e n t i n g  t h e  ~ H - T d R  i n c o r p o r a t i o n  in to  
i so la ted  D N A  are expressed  as D N A  d p m / ~ g  DNA.  
E x p e r i m e n t s  were r ep l i ca ted  on  3 occasions.  

3H-TdR i n c o r p o r a t i o n  in to  D N A  in t h e  presence  of H U  
was t a k e n  as a mea s u r e  of D N A  repa i r  synthes is ,  as i t  has  
b e e n  s h o w n  t h a t  H U  selec t ively  suppresses  t he  n o r m a l  

Incorporation of 3H-TdR into DNA pancreatic tissue slices. 

Treatment Mean radioactivity in DNA 
(dpm/b~g DNA) 

Sodium acetate (NaAc) 
10 mM HU + NaAc 
10 mM HU + 20 mM NMUT 

57.0 :L 3.7 
13.0 :~ 1.4 
94.5 :t: 13.8 

After 2 h of HU-preincubation, the slices were exposed to 20 mM 
NMUT for 15 rain; control slices received sodium acetate alone and 
were incubated for the same period. The treated slices were then 
washed free of NMUT and incubated for 90 min in the medium con- 
taining 10 mM HU and 10 [zCi/ml of 8H-TdR; control slices were 
treated similarly except that incubation 8H-TdR was either in the 
presence or absence of HU. The radioactivity values are means ~= 
standard error of 3 replicate experiments. 
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D N A  rep l ica t ive  syn thes i s  w i t h o u t  i nh ib i t i on  of D N A  
repa i r  syn thes i s  7-9. N o r m a l  D N A  syn thes i s  in  t he  sod ium 
ace t a t e  con t ro l  was  d e t e r m i n e d  b y  a H - T d R  i n c o r p o r a t i o n  
in to  D N A  in t he  absence  of HU.  

The  Tab le  shows t h a t  H U  suppressed  t he  n o r m a l  D N A  
rep l ica t ive  syn thes i s  b y  a p p r o x i m a t e l y  77%.  H U  has  
i nduced  s imi la r  effects on  n o r m a l  D N A  rep l ica t ive  
syn thes i s  in  va r ious  cells 7-9. However ,  N M U T  t r e a t m e n t  
r e su l t ed  in an  a p p r o x i m a t e l y  7-fold increase  over  t he  
con t ro l  ( + HU)  in ~H-TdR i n c o r p o r a t i o n  in to  D N A  in t he  
p resence  of HU.  Th i s  increase  in ~ H - T d R  i n c o r p o r a t i o n  
in to  D N A  m i g h t  be  a t t r i b u t e d  to  D N A  repa i r  synthes is .  

On the  basis  of s tud ies  b y  CLEt~VER 7, a n d  othersS,  10, i t  
seems less l ikely t h a t ,  in  t he  presence  of HU,  a s h o r t - t e r m  
(90 rain) a H - T d R  i n c o r p o r a t i o n  in to  D N A  would  be  
s ign i f i can t ly  in i luenced  b y  t he  p recurso r  deoxyr ibonuc leo-  
side pool  size. I t  h a s  been  shown,  however ,  t h a t  b o t h  t he  
pu r ine  a n d  p y r i m i d i n e  deoxyr ibonuc leos ides  c an  be  
i n c o r p o r a t e d  d u r i n g  t he  r epa i r  syn thes i s  fol lowing 
a l k y l a t i o n  of D N A  11. Addi t iona l ly ,  H U  has  been  success- 
ful ly  used in fol lowing t h e  D N A  repa i r  syn thes i s  of 
cu l tu red  pe r iphe ra l  l y m p h o c y t e s  which ,  l ike t h e  pancreas ,  
are  la rgely  free of S-phase  cells 9,12. 

P rev ious  s tud ies  h a v e  s h o w n  t h a t  t he  cu l tu red  m a m m a -  
l i an  cells are capab le  of excis ing t he  a lky l a t ed  D N A  bases  
e n z y m a t i c a l l y  1~-15. I t  is qu i t e  possible  t h a t  a s imi la r  
excis ion of N M U T - m e t h y l a t e d  D N A  bases  fol lowed b y  
D N A  repa i r  syn thes i s  occurs  in  gu inea-p ig  pancreas .  

Zusammenfassung. Nachweis ,  dass  B e h a n d l u n g  m i t  
M e t h y l - n - N i t r o s o u r e t a n  die D N A - S y n t h e s e  in Gewebe-  
s c h n i t t e n  yon  M e e r s c h w e i n c h e n - P a n k r e a s  in  v i t ro  in-  
duzier t .  
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