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m e a s u r e d  s epa ra t e ly  in a l iqu id  sc in t i l l a t ion  coun t e r  
(Packa rd  3214) a n d  cor rec ted  for q u e n c h  us ing  an  i n t e r n a l  
s t anda rd .  

Results and discussion. Specific ac t iv i t i es  of D N A  a t  
d i f fe ren t  cell-cycle per iods  are s u m m a r i z e d  in t he  Figure.  
Specific a c t i v i t y  of D N A  f rom 3HI-TdR is low in pre-  
s y n t h e t i c  G 1 and  d u r i n g  H U - i n d u c e d  i n h i b i t i o n  of D N A  
syn thes i s  a t  28 h a f t e r  PH .  Th i s  is in a g r e e m e n t  w i t h  
p rev ious  resu l t s  s. 4 h a f t e r  re lease f rom t he  t t U  b lock  
D N A  syn thes i s  shows a h i g h  r a t e ;  i t  is r educed  aga in  a f t e r  
a n o t h e r  4 h, i.e. 8 h a f te r  t e r m i n a t i o n  of t he  H U  block. 
A t  t h a t  t ime,  h e p a t o c y t e s  h a v e  comple t ed  D N A  repl ica-  
t i on  a n d  are  a c c u m u l a t e d  in G~. 

Specific r a d i o a c t i v i t y  as m e a s u r e d  f rom 14C in  pre-  
s y n t h e t i c  G 1 a n d  d u r i n g  H U - i n d u c e d  i n h i b i t i o n  of D N A  
syn thes i s  is low a n d  w i t h o u t  a s ign i f ican t  d i f ference 
(Figure).  Co inc iden t ly  w i t h  t he  upsurge  of D N A  syn thes i s  
as m e a s u r e d  a t  4 h a f t e r  re lease f rom H U  block,  incorpora-  
t ion  of 14C r a d i o a c t i v i t y  f rom 14C-DMNA is increased  
s igni f icant ly .  Specific a c t i v i t y  of D N A  f rom I*C-DMNA 
s tays  a t  a n  increased  level  even  a f t e r  decl ine of D N A  
syn thes i s  a t  8 h a f t e r  H U  block,  i.e. in G 2. 

These  resu l t s  i nd i ca t e  t h a t  t he  u p t a k e  of 1~C radio-  
a c t i v i t y  der ived  f rom ~C-label led  m e t h y l  groups  of 
D M N A  is d i f fe ren t  in  va r ious  cell-cycle phases ,  low in 
GI-, e n h a n c e d  in G~-, a n d  h ighes t  in  S-phase.  I n  accordance  
w i t h  t he  o b s e r v a t i o n  of a n  increased  suscep t ib i l i ty  to  a 
ca rc inogen  of ep ide rma l  cells d u r i n g  s t i m u l a t e d  D N A  
syn thes i s  l~, d i f fe rent  s ens i t i v i t y  of l iver  D N A  to  carc ino-  

gen - induced  base  a l k y l a t i o n  could be assumed.  However ,  
t he  specif ic i ty  of ca r c inogen -b ind ing  to D N A  rema ins  to  
be  eva lua ted ,  as regards  site, degree a n d  pers i s tence  of a 
possible  a lky la t ion .  Non-specif ic  i n c o r p o r a t i o n  of label  
f rom the  1 -carbon  pool  in to  p u r i n e  bases  a n d  d i f fe rent  
levels of e n z y m a t i c  a c t i v a t i o n  of t he  a l k y l a t i n g  carc inogen  
d u r i n g  t he  va r ious  phases  of t he  hepa t i c  cell cycle h a v e  
to be  t a k e n  in to  account ,  too. Fo r  a t t a c k i n g  these  ques-  
t ions ,  t h e  mode l  of synch ron i zed  r a t  l iver  cells in  v ivo  
m i g h t  p rov ide  an  a p p r o p r i a t e  tool. 

Zusammen/assung. Die B i n d u n g  von  1RadioaktivitXt 
aus  d e m  Carc inogen N , N - D i  (14C)methylni t rosamin a n  
D N A  is t  in  de r  H y d r o x y h a r n s t o f f s y n e h r o n i s i e r t e n ,  
r egene r i e r enden  R a t t e n l e b e r  in  de r  G1-Phase u n d  
w~ihrend der  H e m m u n g  der  D N A - S y n t h e s e  gering,  
e r re i ch t  w~thrend der  synch ron i s i e r t  a b l a u f e n d e n  DNA-  
S y n t h e s e - P h a s e  m a x i m a l e  W e r t e  u n d  is t  auch  in de r  G 2- 
P h a s e  noch  e rh6h t .  
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Effect of~dodeoxyuridine on u~_um_or Induction i ~ r r a d i a t e d ~ a t s  

The  t h y m i d i n e  analogue,  5 - iododeoxyur id ine  ( IUdR) ,  
is i n c o r p o r a t e d  specif ical ly  in to  t he  D N A  of growing  cells 
a n d  increases  t h e  s ens i t i v i t y  of these  cells to  t h e  l e tha l  
effects  of X - i r r a d i a t i o n  1-~. Th i s  c o m p o u n d  does n o t  
a p p e a r  to  be a p p r e c i a b l y  carc inogenic  in  r a t s  ~ or  miceh;  
however ,  i t  does s t i m u l a t e  t h e  p r o d u c t i o n  of t u m o r -  
assoc ia ted  v i ruses  b y  t i ssue  cu l tu re  cells 6. Fu r the r ,  
i n j ec t ion  of I U d R  in mice  p roduced  a smal l  b u t  s ign i f ican t  
increase  in t he  n u m b e r  of sk in  pap i l lomas  caused  b y  a 
s u b s e q u e n t  a p p l i c a t i o n  of 3 - m e t h y l c h o l a n t h r e n e  5. W e  
h a v e  the re fo re  e x a m i n e d  t he  c o m b i n e d  effects of I U d R  
a n d  X - r a d i a t i o n  in o rder  to  d e t e r m i n e  w h e t h e r  th i s  
c o m p o u n d  would  increase  t h e  ca rc inogenic  effects  of 
X - r a d i a t i o n  in  ra ts .  

Methods. E a c h  group  of a n i m a l s  cons i s ted  of app rox i -  
m a t e l y  equa l  n u m b e r s  of ma le  a n d  female  r a t s  of a 
b l a c k h o o d e d  Collip s t ra in .  T he  e x p e r i m e n t a l  t r e a t m e n t s ,  
wh ich  were  c o m m e n c e d  a t  5 weeks of age, were as follows : 
A) controls ,  no  t r e a t m e n t  ; B) 5 in jec t ions  of 500 m g  !Ud, R /  

kg  i.p. over  a t o t a l  pe r iod  of 5 weeks;  C) 5 whole  b o d y  ex- 
posures  of 165 R X - r a d i a t i o n  (300 kVcp) over  a per iod  of 
5 weeks:  D) 5 in jec t ions  of I U d R  as in  B) plus  5 expos-  
ures of 165 R as in C), t h e  X - r a d i a t i o n  be ing  g iven  in each  
case 24 h a f te r  t he  I U ~ R  in jec t ion .  The  su rv iv ing  an ima l s  
were held  un t i l  t h e y  were 16 m o n t h s  of age a n d  e x a m i n e d  
for  t u m o r s  as in  t he  p rev ious  e x p e r i m e n t s  ~. 
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Lethality and tumor induction in rats with X-radiation and IUdR 

treatment Lethality in 60 days 
(number dead/number treated) 

Number of rats alive 
at 16 months of age 

Cumulative % incidence of tumors by 16 months of age 

Mammary tumors Leukemia 4- lymphomas Other tumors 

A) control 0/115 105 2 3 0 
B) IUdR 0/30 26 0 3 0 
C) X-ray 1/66 42 17 21 12 
D) IUdR § X-ray 34/65 18 16 26 3 

The miscellaneous tumors included ] osteosarcoma, 1 adenoma, 4 hemangiomas, 2 carcinomas and 1 sarcoma; small keratinized skin growths 
were not included. 
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Results. The I U d R  t r e a t m e n t  alone did not  appear  to 
interfere wi th  the  growth of the  animals  (Figure) or to 
induce t umor  deve lopment  (Table). However ,  the  in- 
ject ions of I U d R  did increase marked ly  the  shor t - te rm 
lethal  effects of X- rad ia t ion  (Table); there  was also a 
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Effect of X-radiation and of IUdR on the mean body weight of 
female (top graph) and male (bottom graph) rats. Treatments wet 9 
A) control (tD-tD); B) IUdR alone (O); C) X-radiation alone 
(A -- A); D) IUdR plus X-radiation (�9 

marked  interference wi th  the  growth of the  surviving 
animals  af ter  the exposure  to bo th  agents  together  
(Figure). The  radiosensi t iza t ion of the  whole animal  by  
I U d R  is thus  in agreement  wi th  the  effects of I U d R  on 
isolated m a m m a l i a n  cells~-L However ,  I U d R  failed to 
increase the  incidence of tumors  el ici ted by  X-rad ia t ion  
(Table). 

I t  is possible t ha t  different  schedules of I U d R  t rea t -  
men t  migh t  s t imula te  skin t umor  produc t ion  by  X-  
radiat ion,  in the  same manner  as demons t ra ted  in mice 
when using local appl icat ions of methy lcho lan th rene  5. 
However ,  the  present  da ta  show t h a t  incorpora t ion  of 
sufficient I U d R  into the  D N A  of the  an imal  to increase 
appreciably  the  lethal  effects of X- i r rad ia t ion  did not  
augment  the  to ta l  carcinogenic effects of whole-body 
radia t ion  among  the  surv iv ing  animals.  These results 
differ f rom those obta ined  when ionizing radia t ion  was 
combined wi th  o ther  carcinogenic agents  such as ure thane  
or I luorenylenebisacetamide,  in which case the  pa t t e rn  of 
t umor  deve lopment  was al tered markedlyT, s. The dif- 
ference m a y  reflect  the  fact  t h a t  I U d R  is select ively 
incorpora ted  into the  D N A  of only those cells which are 
ac t ive ly  synthesiz ing D N A  at  the  t ime  of injection.  

Zusammen/assung. Nach  In jek t ion  von  Jod-Desoxy-  
uridin bei R a t t e n  ha t  die letale "Wirkung yon Ganzk6rper-  
R6ntgenbes t rah lungen  zugenommen ohne die Anzahl  der 
en ts tandenen Tumoren  zu vermehren.  
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E f f e c t s  o f  E t h e r  A n e s t h e s i a  o n  P l a s m a  P r o l a c t i n  S a m p l i n g  

There  is considerable evidence to indicate  t h a t  the  
stress of e ther iza t ion  in rats  causes a rapid  increase in 
serum prolac t in  1-6. GROSVENOR et  al. 1 showed tha t  
l apa ro tomy under  e ther  depleted p i tu i t a ry  prolact in  as 
effect ively  as nursing. NEILL ~ has repor ted  increases in 
serum prolact in  following the  'stress '  of e ther  anesthesia. 
More recently,  TERI~EL et al. a and AJIKA et al. ~,s have  
demons t ra ted  e levated sermn prolac t in  levels following 
2 min  of etherizat ion.  NmLL 2,6 has warned t h a t  consi- 
derable care should be t aken  in animal  handl ing  and in 
selecting a method  of blood collection when assaying blood 
for prolact in.  

I n  this s tudy  an in t ra-a t r ia l  cannula  was used to 
wi thd raw blood which was subsequent ly  assayed for 
prolact in  by  radio immunoassay .  This  me thod  of blood 
collection marked ly  faci l i ta ted the  eva lua t ion  of the  
relat ionship of e ther  'stress '  and blood prolact in  levels. I t  
has also provided  insight  into the  op t imal  t ime  period 
from which a 'normal '  sample can be safely wi thdrawn 
for prolac t in  analysis in rats  under  e ther  anesthesia. 

Materials and methods. 17 60-day-old male  Sprague- 
Dawley  rats  f rom Spar tan  Animal  Farms,  Inc., (Haslett ,  
MI) weighing 275-325 g were used. The rats were housed 
in a room main ta ined  at  24 ~ which was i l luminated  14 h/  
day. They  were fed a s tandard  labora tory  chow (Allied 
Mills, Chicago, Ill.) and water  ad l ibi tum. After  instal lat ion 
of canllulas, the  rats  were housed in separate  cages for the  
remainder  of the  exper iment .  

In  rats  anesthet ized wi th  Nembu ta l  (35 mg/kg  body 
weight),  a silicone rubber  (Silastic) cannula  was passed 
down the  r ight  external  jugular  ve in  into the  r ight  side of 

' t h e  hear t  as described by TERKEL 7 and WEEKS 8. The  
in t ravascular  por t ion  of the  cannula  consis ted of 0.012 
inch (i.d.), 0.025 inch (o.d.) Medical Silastic (Dow- 
Corning, Midland, MI) tub ing  connected to PE-60 
polye thylene  tub ing  (Clay-Adams, Inc., N.Y.,  NY) 
joined wi th  a silicone seal (General Elect r ic  Co., Silicone 
Products  Dept. ,  Water ford ,  N.Y.).  The  cannulas were 
exteriorized and fastened at  the  back  of the  neck, filled 
wi th  hepar inized saline (300 U/ml),  and sealed by  insert ing 
a s t ra ight  pin into the  end of the  cannula.  

The  rats  were placed in a conta iner  sa tura ted  wi th  ether  
(ether for anesthesia,  Mall inckrodt ,  St. Louis, MO) a t  
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