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Stud ies  on  E o s i n o p h i l  G r a n u l o c y t e s .  II. T h e  
Effect  of  Cytos ta t i c s  on  the  Uter ine  R e s p o n s e  to 

O e s t r o g e n  

The g rowth  of the  uterus  of the  spayed  mouse  Upon 
oest rogen s t imula t ion  is accompanied  by  an in tense  eosi- 
nophil ia,  which  accounts  for t he  'u ter ine  peroxidase  ' t .  
This  occurs also in the  rat .  The eosinophil ia  is largely, bu t  
the  g rowth  only  sl ightly,  depressed  by  the  s imul taneous  
admin i s t r a t i on  of proges te rone  or cort isone 2. In  the  r abb i t  
u te rus  no peroxidase  ac t iv i ty  is evoked by  oes t rogens  
unde r  any  condi t ionL There  are thus  examples  t h a t  
oest rogens can induce g rowth  of a u terus  w i thou t  a con- 
comi t an t  eosinophil ia  or wi th  only a sl ight  eosinophil ia  
in the  organ. 

The in ten t ion  of the  p resen t  inves t iga t ion  was to s t u d y  
the  weight  response  of the  u terus  of the  spayed  mouse  
to oes t rogen in mice wi th  a low n u m b e r  of avai lable 
eosinophils.  

Methods  a n d  mater ia ls .  A depress ion of the  eosinophils  
could be ob ta ined  only  as p a r t  of a general  depress ion of 
granulocytopoiesis .  This  was b rough t  abou t  b y  t r ea t ing  
the  animals  before and dur ing the  act ion of the  oes t rogen 
wi th  drugs which  are po ten t i a l  depressors  of hema t o -  
poiesis. Since such a t r e a t m e n t  would interfere  wi th  a 
va r i e ty  of o the r  functions,  several  subs tances  were em- 
ployed,  mos t  of which  are wel l -known cy tos ta t ics  8. 
Aminotr iazole  reduces  the  a m o u n t  of catalase in the  l iver 
wi th in  a few hours~ and  inhibi ts  thy ro id  ~31I up take  and  
the  organic b ind ing  of iodine wi thou t  affect ing the  iodide 
t r ap  s. 

Very  h e a v y  dosages were used to ensure an effect  on 
hematopoies is ,  and some animals  died. I t  seemed un-  
feasible to a t t a in  a s t ronger  average effect  on a group,  
and  regular  leucocyte  counts  were no t  per formed.  The 
drugs were dissolved or suspended  in saline and in jec ted  
i.p. be tween  the  hours  0900 and 1000. 17fl-oestradiol p- 
p ropoxypheny l  p rop iona te  in peanu t  oil was used as a 
long-act ing oes t rogen and given s.c. in a single inject ion.  

To supply  sufficient  quant i t ies  of a homogeneous  
mater ia l  for all analyses,  the  uter i  were weighed indivi-  
dually,  pooled,  and homogenized  wi th  11 pa r t s  (v/w) of 
20 m M  sodium phospha te ,  p H  7.0. Dry  weights,  correc ted  
for ash, were de t e rmined  in dupl icate  (error in single 
de t e rmina t ion  :k 1.6%), peroxidase  act ivi t ies  in t r ipl i -  
cate  (15, 30 and  45 /A, mean  var iance  of residue 0.008 

0.005), and  D N A - P  and  R N A - P  in dupl ica te  (errors 
in single de te rmina t ions  • 1.7 and  =~ 2.6%). Fo r  the  
assay of catalase,  l iver pieces of ap p ro x i ma t e l y  equal  size 
f rom all animals  in a group were pooled,  weighed,  and 
homogenized  wi th  water ,  100 mg/2 ml. The aet ivi tes  were 
de t e rmined  6 in dupl ica te  (error in single de t e rmina t ion  
4- 17%) and recalculated to  give the  veloci ty  cons t an t / g  
of wet  weight/see.  Other  me t h o d s  and  mater ia l s  were 
descr ibed in t he  previous  co mmu n i ca t i o n L  8 an imals  
were s t a r t ed  in every  group.  

The dura t ion  of the  jo in t  exposure  to a drug and  t h e  
oes t rogen was chosen so as to  exceed the  regenera t ion  
t ime  of the  eosinophils.  The life span  of the  eosinophil  in 
normal  ra ts  has  been e s t ima ted  as 4 days  in the  bone  
marrow,  a few hours  or less in the  blood s t ream,  and 2-7 
days  in the  t issue r. The weight  response  of the  uterus  to 
oes t rogen under  the  p resen t  condi t ions  follows a logar i th-  
mic course, and  the  weigh t  reaches  i ts  full value in 4 
days  1. 

Resu l t s  a n d  comments .  The general  condi t ion  of the  
mice de te r io ra ted  in mos t  groups dur ing  the  15 days  of 
drug adminis t ra t ion ,  ma rk ed l y  so in t he  mercap topur ine ,  
fluorouracil ,  and  m e t o t h r e x a t e  groups.  The lower gain in 
weight  of the  uterus  in compar i son  to t h a t  in t he  saline 
group m a y  to some ex t en t  be a consequence  of t he  
general  deter iora t ion.  

In  all groups  the  u terus  r e sponded  to  the  oes t rogen 
wi th  g rowth  and  wi th  eosinophilia,  in spite of the  ve ry  
h e a v y  dosages and  the  long dura t ion  of the  exper iment .  
Some devia t ions  f rom the  saline group values  occurred 
(Table). 3 drugs s ign i f i can t ly  depressed  the  perox idase  
ac t iv i ty  in the  uterus,  and  4 drugs h a m p e r e d  the  gain in 
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The effect of some drugs on uterine weight and peroxidase activity and on liver catalase. The mice were spayed on day -- 11, received 
the drug in daily injections from day -- 4 on, the long-term oestrogen in a single injection on day 0, and were sacrificed on day l 1. 
All groups except 'Nil' were given 3 ~g long-term oestrogen in addition to the listed drug. Italics denote more than 95% probability for 

a difference from the saline group 

Drug Uterus Liver 

rag/day]mouse Wet weight Homogenate Peroxidase activity eatalase 
mg mg dry A A47o]min/mg k/g wet 

weight/ml dry weight weight/see 

Nil 9.2 -t- 1.6 17.0 0 
Saline 95.9 q- 28.2 13.3 0.51 4- 0.07 1.7 
Desoxypyridoxine 1.5 64.8 ~- 15.9 14.3 0.44 • 0.07 1.3 
Aminotriazole 0.5 74.5 4- 23.9 12.9 0.57 4- 0.10 1.3 
Streptomycin 1.0 87.5 4- 29.6 12.0 0.29 4- 0.01 1.6 
6-Mercaptopurine 0.5 ~ 68.7 4- 31.5 13.4 0.25 4- 0.02 0.6 
5-Fluorouracil 0.2 a 62.7 4- 7.3 13.6 0.50 4- 0.01 0.7 
Metothrexate 0.03 b 83.7 4- 25.2 12.6 0.77 4- 0.08 1.2 
Chloramphenieol 2.8 94.6 4- 13.3 11.5 0.38 4- 0.01 1.0 

1 animal died; 4 out of 8 animals died with twice the dosage, b 2 animals died. 
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weight .  There  is, however ,  no obv ious  cor re la t ion  be tween  
t he  2 effects, a n d  presence  or  a v a i l a b i l i t y  of t he  eosino- 
phi l s  seem to  be  no  p re requ i s i t e  for t he  response  in t o t a l  
we igh t  of t he  mouse  u t e rus  to  the  long-ac t ing  oest rogen.  
The  s l igh t ly  e l eva ted  perox idase  a c t i v i t y  in  t he  me to -  
t h r e x a t e  g roup  was  u n e x p e c t e d  a n d  is d i f f icul t  to  exp la in  
unless  i t  is a r a n d o m  effect. Oes t rad io l  is k n o w n  to p ro t ec t  
hema topo ie s i s  aga in s t  m e t o t h r e x a t e  s. 

The  l iver  ca ta lase  was chosen  as r ep re sen t ing  a n  o rgan  
w i t h  a m a r k e d  ab i l i t y  for  regenera t ion ,  be ing  a h y d r o -  
pe rox idase  itself. Th e  ca ta lase  ac t iv i t i es  were reduced  in 
t he  m e r c a p t o p u r i n e  a n d  f luorourac i l  groups,  b u t  w i t h  no 
obv ious  co r re l a t ion  to t he  o the r  2 pa rame te r s .  The  n o r m a l  
va lue  w i t h  a m i n o t r i a z o l  m a y  be accoun ted  for  b y  t h e  
d u r a t i o n  of t h e  expe r imen t .  

D N A - P  a n d  R N A - P  for the  sal ine g roup  were found  as 
2.3 a n d  3.4 # g / m g  d r y  weight .  No group  showed  signifi-  
c a n t  devi&tions, t he  r anges  be ing  2.0-2.7 (means  2.4 :k 0.2) 
a n d  3.0-3.7 (means  3.3 -4- 0.2) r e spec t ive ly  9, 

Zusammen/assung. Bei  kas t r i e r t en ,  we ib l i chen  M/iusen, 
die ve r sch iedene  Cy t os t a t i c a  z u s a m m e n  m i t  e inem lang-  

w i r k e n d e n  Oes t rogen  erh ie l ten ,  wurde  G e w i c h t s z u n a h m e  
und  Eos inophi l i e  des U t e r u s  n a c h  11 Tagen  gemessen.  
Zwischen  den  be iden  W i r k u n g e n  b e s t a n d e n  of fens icht l ich  
ke ine  Bez iehungen .  Das  D N A / R N A  Verh/ i l tn is  b l ieb  un -  
verAnder t .  
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Die Induktion lysogener Bakterien durch 
Nitrosamide 

I m  R a h m e n  yon  U n t e r s u c h u n g e n  fiber die B e z i e h u n g e n  
zwischen Cancerogenese  u n d  Lysogenie  h a t t e n  wir  f r t iher  
die W i r k u n g  der  seh r  a k t i v e n  Cancerogene  D i m e t h y l -  
n i t r o s a m i n  n n d  Di&thy ln i t ro samin  gepr i i f t  t. Beide  Sub-  
s t a n z e n  v e r m o c h t e n  Escherichia coli K 12 (,~)-Zellen n i c h t  

zu induz ie ren  u n d  erwiesen sich bei  Serratia marcescens - 
wie a u c h  bei  Neurospora crassa 2 - Ms n i c h t  mu tagen .  W i t  
f i ih r ten  dies d a r a u f  zurfick, dass  in Mik roo rgan i smen  
Diazoa lkan  bzw. C a r b o n i u m - I o n e n  als die e igent l iche  
a lky l ie rende  ,Wirkform~> der  N i t rosamine ,  die ffir die 
tox ische  u n d  m u t a g e n e  W i r k u n g  dieser  S u b s t a n z e n  bei- 
spielsweise bei  Drosophila melanogaster 3 v e r a n t w o r t l i c h  
sind, mange l s  e n t s p r e c h e n d e r  E n z y m e  n i c h t  gebi lde t  wird. 
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Fig. (a) und (b). Die Wirkung yon N, N'-dinitroso- 
N, N'-dirnethyl-oxamid (DDO) (a) und N, N'-dinitroso- 
N,N'-dimethylterephthals/iureamid (NMT) (b )au f  
Eseherichia coli K12 (1)-P0pulationen in semisyn- 
thetischem (SS-) Medium. Von NMT waren 50/zg/ml 
eingewogen worden, wurden abet nicht vollst/indig 
gel6st. Mittelwerte aus 6 (a) bzw. 4 (b) Versuehen. 
o - - I  = lysogene Baktefien (Koloniebildner), x ..... x 
= Ireie l-Phagen, o . . . . . .  o = induzierte Bakterien 

(Plaque-Bildner). 


