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sen ted  by  KUTTNER et  al. z. I t  is possible t h a t  the  kinet ics  
of efflux of A I B A  from the  cent ra l  nervous  sy s t em is 
slower t h a n  i ts  ent rance ,  in which  case it could give the  
impress ion  of a concen t ra t ive  process when  the  p lasmat ic  
levels are falling. This  t y p e  of effect can also be appre-  
c ia ted for t h iocyana t e  z0. Af ter  single in t raper i tonea l  
inject ion of A I B A  it  was shown t h a t  the  p lasma  levels 
decrease rap id ly  s,9. 

The A I B A  levels in tile CSF are lower t h a n  in the  
aqueous  humor ,  indica t ing  a s t ronger  barr ier  effect  for t he  
b lood-CSF p e n e t r a t i o n  t h a n  for t h a t  of t he  blood-  
aqueous.  In  the  eye, the  barr ier  effect  is obscured by  the  
concen t ra t ive  process  of A I B A  by  the  lens 8-zl, and  i t  is 
possible t h a t  the  aqueous  levels of A I B A  are a ref lect ion 
of the  l ens -humor  relat ions super imposed  on the  p lasma-  
h u m o r  equi l ibr ium 12. 

Rdsumd. Le passage de l 'acide e-amino i sobut i r ique  
(AIBA) du sang vers  le syst~me ne rveux  cent ra l  a 6t6 
6tudi6 en s i tua t ion  consta l l te  des n iveaux  sanguins.  Un  
ph6nom~ne de barri~re h6ma to -ne rveux  est  rendu  6vident  

par  r ap p o r t  aux autres  t issus.  On n ' a  pas  observ6 d 'aceu-  
mula t ion  de l 'acide amin6 au-dessus des n iveaux sanguins  
apr~s une p6riode de 25 h. 
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Inves t igat ions  on the Effects of Chronical ly  
Admin i s t ered  S m a l l  A m o u n t s  of D D T  in Mice 

Owing to  the  re la t ive chemical  s tab i l i ty  and cumula t ive  
p r o p e r t y  of D D T  (p,p'-dichlor-diphenyl-trichlorethane) 
the  ques t ion  p e r m a n e n t l y  arises as to whe the r  t he  long- 
t e r m  presence  of D D T  in the  organism is injurious to 
hea l th  or not.  I n  connec t ion  wi th  this  quest ion,  the  Ex-  
pe r t  Commi t t ee  of F A O - W H O  ~, among  others,  found  the  
s t u d y  of the  possible b las tomogenic  effect  of DDT to be 
of great  impor tance .  

Our inves t iga t ions  on the  harmfu l  effects of D D T  were 
s t a r t ed  in 1963. The plan of work  was to give oral ly smal l  
amoun t s  of D D T  to animals  of a genet ical ly  isogenous 
species for several  generat ions .  

Experimental.  F r o m  the  In s t i t u t e ' s  inbred  B A L B / c  
mice strain,  15 b igamous  families were selected as P 
generat ion.  These  families were kep t  toge the r  for 6 
months .  F r o m  the  descendan t s  of each P genera t ion  
again 15 b igamous  families were selected as F 1 generat ion.  
The breeding  of fu r the r  genera t ions  was carried out  
similarly.  The animals  selected dur ing the  6 m o n t h  breed-  
ing periods were kep t  isolated according to  sex and  
generat ion.  F r o m  Ju ly  1963 t i l l  Augus t  1965, the  breeding  
of 5 mouse genera t ions  had  been  accomplished.  Unt i l  th i s  
t ime  the  exper imen t s  were pe r fo rmed  wi th  a to ta l  of 3766 
mice (1797 exper imen ta l  animals,  Group 1; and 1979 
controls,  Group 2). In  Sep t ember  1965 we isolated 1089 
mice: 683 animalg or ig ina ted  f rom Group 1, and  406 
animals  f rom Group 2. In  b o t h  groups, males and females  
of the  5 genera t ions  were r ep resen ted  a p p r o x i m a t e l y  in 
the  same ratio.  

Bo th  mouse  groups  received the  same feed and  t ap -  
wa te r  ad l ibi tum.  Tile chow of the  2 groups differed only  
in the  D D T  con ten t .  To t h a t  of Group 1, 2.8-3.0 p p m  
DDT was mixed  homogeneously ,  whereas  to  t h a t  of 
Group 2, no D D T  was added.  In  the  diet  of Group 2, D D T  
was found in a m o u n t s  of 0.2-0.4 p p m  as unavo idab le  
con tamina t ion ,  since a t  p re sen t  t he  na tu ra l  c o m p o n e n t s  
of feed conta in  D D T  t races  all over  the  world.  Thus  the  
animals  of Group 1 consumed  on the  average 0.3-0.6 mg  

of DDT/kg  body  weight  (the equiva len t  of 1/500 to 1/100 o 
of the  oral LDs0), and those  of Group 2 0.03-0.05 mg. 

The D D T  co n t en t  of t he  d ie t  was regular ly  supervised 
by  the  me t h o d  of SCHECHTER and HALLER 2 and t h a t  of 
KovXcsS. In  the  organs of the  mice, D D T  de te rmina t ion  
was per fo rmed  by  the  same methods .  

Fo r  the  de t e rmina t ion  of the  e ry th rocy te  and leucocyte  
coun t  and  the  hemoglobin  co n t en t  of the  blood, for the  
p repa ra t ion  of the  per iphera l  blood picture,  blood was 
t a k e n  f rom the  tai l  vein  of t he  animals.  The  bone  mar rows  
were ob ta ined  f rom the  femurs.  All animals  were subjec ted  
to biopsy. 

Fo r  supervis ion of the  isologous homogene i ty  of our 
BA L B/ c  s train,  the  me t h o d  of skin graf t ing  was used. 

Results. During  the  exper iment ,  s t a r t ed  in October  
1965, in several  animals  of t he  expe r imen ta l  group hema-  
tologieaI d isorders  resembl ing  leukemia  were observed.  
La te r  on, ma l ignan t  t umours  of d i f ferent  localization and  
s t ruc tu re  also appeared.  

Table  I shows t h a t  in t he  exper imenta l  group of 684 
mice, 24 animals  (3.51%) developed leukemia and 37 
(5.41%) developed tumours .  A t  the  same t ime ma l ignan t  
disorders  could be observed only  in 5 (1.22%) of 406 con- 
t ro l  animals.  In  Tables  I and  I I  i t  can  be seen t h a t  cases 
of leukemia  as well as t u mo u r s  were of very  d i f ferent  
origin and s t ructure .  According to Table  I I I ,  ma l ignan t  
processes in t he  exper imen ta l  group developed main ly  in 
tile animals  of the  F 4 and F 5 generat ions.  

The D D T  co n t en t  of f a t t y  t issue of the  animals  in 
Group 1 and  Group 2 was 7.0-11.0 mg/kg  and 1.8-2.2 
mg/kg  respect ively.  

Discussion. Eva lua t ing  our  results,  i t  is necessary  to 
men t ion  t h a t  in BALB/c  mice spon taneous  leukemia is 
unknown.  BA L B/ c  mice are, however ,  susceptible to 
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c h r o n i c  p n e u m o n i a ,  a n d  t h e  o c c u r r e n c e  of  p u l m o n a r y  
t u m o u r s  h a s  a l r e a d y  b e e n  d e s c r i b e d  4. A f t e r  h a v i n g  ob -  
s e r v e d  o u r  s t o c k - b r e e d i n g  fo r  s e v e r a l  y e a r s ,  i t  w a s  
e s t a b l i s h e d  t h a t  c h r o n i c  p n e u m o n i a  o c c u r r e d  in  1 0 - 1 5 %  
of  t h e  a n i m a l s  a n d  b e n i g n a n t  p u l m o n a r y  a d e n o m a  in  

Table I. Malignant disorders in BALB/c mice 

Disorder 
Experimental  group ControI group 
No. of No. of 
animals % animals % 

Leukemia 24 ~ 3.51 1 ~ 0.24 
Tumour  37 5.41 4 0.98 
Total 61 8.92 5 1.22 

7 myeloid, 9 lymphoid and 8 aleucemic leukemia. ', 1 lymphoid 
leukemia. 

Table II. Type and origin of tumours in BALB/e mice 

Type of No. of Origin 
tumour animals 

Experimental group 
Adenocarcinolna 11 

Carcinoma soliduln 2 
Carcinoma spinocellulare 1 
Keratinizing squamous 1 
ceil eareinolna 
Hepatoma 1 
Angiosarcoma 5 

Fibromyxosareoma i 

Polymorphoeellular I 
sarcoma 
Retieulosareoma 11 

Non-identified tumour 3 

Total 37 

Control group 
Adenocarcinom a 1 
Carcinoma solidum 1 
Polymorphoeellular 1 
sarcoma 
Reticulosarcoma i 

Total 4 

Rectum (1), small intes- 
tine (1), prostate (1), 
lung {8) 
Breast (1), uterus (1) 
Cervical dermatoma 
Skin above the thorax 

Liver 
Spleen (1), abdomen (1), 
cornu uteri (1), subcuta- 
neous connective tissue 
(2) 
Subcutaneous connective 
tissue 
Connecting tissue of the 
pelvis 
Retroperitoneum (2), me- 
diastinum (1), axilla (1), 
abdomen (t), lymphatic 
tissue (6) 
Abdomen (1), subcuta- 
neous connective tissue 
(1), liver (1) 

Lung 
Breast 
Skin above the thorax 

Abdomen 

Table III. Distribution of malignant disorders in different genera- 
tions of BALB/c nfice 

Generation Experimental group 

No. Age Leu- Turnout 
(months) kemia 

Control group 

Leu- Turnout 
kemia 

F I 26 3 2 1 
Fa 22 2 8 - 

F s 18 4 5 i 
F~ 15 10 i0 1 1 
Fa 11 5 12 - 1 

5 % ,  w h e r e a s  t h e  i n c i d e n c e  of  m a l i g n a n t  p u l m o n a r y  
t u m o u r s  w a s  b e l o w  1 0/00. 

A f t e r  c h r o n i c  o ra l  a d m i n i s t r a t i o n  of  D D T  in  a m o u n t s  
s m a l l e r  t h a n  i t s  LDs0 o n l y  m i l d  l i ve r  l e s ions  o c c u r r e d ,  b u t  
e s s e n t i a l  p a t h o l o g i c a l  d i s o r d e r s  we re  n o t  o b s e r v e d  e i t h e r  
in  m a n  6,~ o r  in  e x p e r i m e n t a l  a n i m a l s  ~-~~ S o m e  p u b l i c a -  
t i o n s  r e fe r  to  u n c e r t a i n  t u m o u r o g e n i c  e f f ec t s  of  D D T  a n d  
D D D  a d m i n i s t e r e d  in  l a rge  a m o u n t s  n-~*.  K e l t h a n e ,  a 
c o m p o u n d  a n a l o g o u s  to  D D T  in  mice ,  c a u s e d  m a l f o r m a -  
t i o n s  ~5. A c c o r d i n g  to  t h e  a v a i l a b l e  d a t a ,  a f t e r  a d m i n i s t r a -  
t i o n  of  s m a l l  a m o u n t s  of  D D T  ( s i m i l a r  t o  t h o s e  we  m i x e d  
w i t h  t h e  d i e t  of  o u r  e x p e r i m e n t a l  g r o u p )  n o  b l a s t o m o g e n i c  
e f f ec t  w a s  e v e r  o b s e r v e d .  

T h e  D D T  i n t a k e  o f  t h e  e x p e r i m e n t a l  g r o u p  b e i n g  10 
t i m e s  as  m u c h  as  t h a t  of  t h e  c o n t r o l s ,  we  s u p p o s e  t h a t  t h e  
b l a s t o m o g e n i c  a m o u n t  of  D D T  in  B A L B / c  m i c e  r a n g e s  
b e t w e e n  0 . 0 3 - 0 . 0 5  a n d  0 . 3 - 0 . 6  m g / k g  b o d y  w e i g h t ,  a n d  
c o r r e s p o n d s  p e r h a p s  to  t h e  l a t t e r  v a l u e .  

T h e  l e u k e m i a s  a n d  t u m o u r s  o b s e r v e d  s h o w e d  g r e a t  
p o l y m o r p h i s m :  3 t y p e s  of  l e u k e m i a  a n d  m a l i g n a n t  t u -  
m o u r s  of  e x t r e m e l y  d i f f e r e n t  l o c a l i z a t i o n  a n d  s t r u c t u r e  
h a v e  b e e n  o b s e r v e d .  I t  s e e m s ,  t h e r e f o r e ,  t h a t  D D T  is a 
u n i v e r s a l  b l a s t o m o g e n i c  s u b s t a n c e .  

W h e n  D D T  d e t e r m i n a t i o n s  we re  p e r f o r m e d  in  t h e  t i s -  
s u e s  o f  m ice ,  i t  w a s  n o t i c e a b l e  t h a t  t h e  a c c u m u l a t e d  D D T  
c o n t e n t  in  t h e  f a t t y  t i s s u e  o f  t h e  e x p e r i m e n t a l  g r o u p  
a m o u n t e d  t o  7 -11  m g / k g .  T h i s  v a l u e  w a s  of  t h e  s a m e  
o r d e r  as  t h e  D D T  leve l  in  t h e  f a t t y  t i s s u e  of  t h e  u r b a n  
p o p u l a t i o n  ~6. 

O n  t h e  b a s i s  of  p r e s e n t  r e s u l t s ,  h o w e v e r ,  i t  s e e m s  
n e c e s s a r y  to  p o i n t  o u t  t h a t  s m a l l  a m o u n t s  of  D D T  r e g u -  
l a r l y  e n t e r i n g  t h e  o r g a n i s m  m a y  be  i n j u r i o u s  t o  h e a l t h .  
G r e a t  c a r e  t h e r e f o r e  s e e m s  j u s t i f i e d  in  c o n n e c t i o n  w i t h  
t h e  u s e  of  p e r s i s t e n t  i n s e c t i c i d e s  l ike  D D T 1 L  

Zusammen/assung. B A L B - c  M X u s e n  w u r d e  w X h r e n d  5 
G e n e r a t i o n e n  D D T  (0,3 0,6 m g / k g  K b r p e r g e w i c h t )  ve r -  
a b r e i c h t .  Be i  61 T i e r e n  (8 ,92%)  t r a t e n  m a l i g n e  V c r / i n d e -  
r u n g e n  e in  ( L e u k e m i e n ,  T u m o r e n ) ,  w~thrend  in  de r  K o n -  
t r o l l g r u p p e  n u r  5 T i e r e  (1 ,22%)  e r k r a n k t e n .  
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