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Am ong th e  chem ical carcinogenic substances th e  azocom pounds are  
rem ark ab le  1. owing to  th e ir  selective po tency  in  p ro duc ing  liver tu m o u rs , 
a n d , 2. because of th e  fa c t th a t  th e  developm ent o f th e se  tu m o u rs  can be h ig h ly  
in fluenced  b y  d ie ta ry  fac to rs  [3, 43 ]. We have recognized  a new  carcinogenic 
su b stan ce  in  th e  ta n n ic  acid  [21, 2 2 ]. Tannic acid  is also no tew orthy  am ong 
th e  chem ical carcinogenic su b stan ces, p a rtly  because , accord ing  to  our in v e s ti­
ga tions, w hen ad m in iste red  p a ren te ra lly  it h ad  th e  sam e selective p o tency  on 
th e  liver as th e  azo-dyes [22], th ough  its chem ical com position  differs from  
th a t  of every  o ther carcinogenic substance h ith e rto  k n ow n . On th e  o ther h a n d  
i t  m u s t n o t be overlooked th a t  ce rta in  foods and  d rin k s  p lay in g  a considerable 
p a r t  in  hum an  n u tr itio n  co n ta in  tan n ic  acid.

In  order to  s tu d y  ta n n ic  acid  carcinogenesis on th e  basis of th e  sim ila rity  
o f  its  selective effect to  th a t  o f azo-dyes, it seem ed first o f  all necessary  to  
in v estig a te  the  possible in fluence  o f d ietary  fac to rs. In  one o f our earlier ex p e ri­
m en ts  we have  no ticed  a ce rta in  pro tective effect o f  a h ig h  casein d iet [2 3 ]. 
I n  th e  p resen t experim en ts we have  exam ined p rin c ip a lly  th e  influence o f  
a low and h igh casein d ie t. A  pre lim inary  com m unication  o f  these investiga tions 
h as  a lready  been pub lished  [24].

Experiments

120 young w hite  ra ts  h av e  been divided in to  th re e  equal groups, each 
con ta in ing  17 m ales an d  23 fem ales. The ra ts  of g ro u p  I . a t  th e  beginning  of 
th e  experim ent w eighed from  48 gm . to  89 gm ., th e  average  being 63 gm . T h is 
g roup  was fed a h igh  casein low  fa t  diet. The w eig h t o f th e  ra ts  in  group I I .  
v a ried  from  45 gm . to  100 gm ., th e  average being  68,6 gm . This group w as 
k e p t on a low casein h igh f a t  d ie t. The initial w eigh t o f th e  ra ts  of group I I I .  
am o u n ted  from  51 gm . to  105 gm ., on an average 66 gm . G roup I I I .  was fed 
also a low casein high fa t  d ie t. T he composition o f th e  d ie ts  was th e  follow ing.

* Lecture held a t the 1st H ungarian Oncological Congress. 16th June, 1951, in Budapest.
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I.

c a s e i n .............................................  25 per cent
sunflow er o i l ................................  5 « «
cod  liver o il..................................  1 « «
Sós’ sa lt m ix tu re ........................  4 « «
y e a s t pow der ..............................  3 « «
d e x t r i n e .........................................  12 « «
m aize-barley  g rits........................  50 « «

II. and III .
c a s e in .............................. .............. 3 per cent
sunflower o i l ................. ...............  20 « «
cod liver o il................... .............  1 « «
salt m ix ture .................... .............. 4 « «
yeast powder ............... ...............  3 « «
d e x tr in e .........................................  19 « «
grits ................................ ...............  50 « «

T h e diet of groups I I .  and  I I I .  has been changed from  th e  150th  day of 
th e  ex p erim en t, inasm uch  as 44 p er cen t o f dex trine  and  25 p e r c e n t of maize- 
b a r le y  g rits  have been  g iv en . The g rits  w ere cooked in  w a te r  u n t i l  th ick  and 
th e n  cooled, then  ab o u t 10 p e r cen t unbo iled  m ilk  was added  to g e th e r  w ith  the 
o th e r  constituen ts. G roup I I .  and  I I I .  received pyridoxine (»B énádon«) un til 
th e  2 1 0 th  day  of th e  ex p e rim en t, p er an im al daily  1,25 m g. m ix ed  in to  the 
d ie t .  T e n  g. of the  above m ix tu re  w as g iven daily  to  every  ra t ,  in  th e  sum m er 
m o n th s  in  tw o po rtions. W a te r  was n o t re s tric ted . E ach  r a t  of g roups I I .  and
I I I .  w as kep t in  a s e p a ra te  cage.

G roups I. and  I I .  w ere  tre a te d  w ith  tan n ic  acid. A ll th e  r a ts  received 
in  th e  beginning on ev ery  f ifth  day  150 m g., from  th e  48 tli d a y  on  200 mg., 
f ro m  th e  87th day on 225 m g . and  from  t h e  128th d ay  on 200 m  g. o f tannic 
a c id  p e r  kg. of body  w eigh t in  th e  form  o f an  1,5, 2,0, and  2,25 p e r c en t aqueous 
so lu tio n  respectively  in je c te d  subcu taneously  in  th e  back . T hus up  to  the 
1 8 0 th  d a y  every  r a t  rece iv ed  a lto g e th e r 6975 mg. of tan n ic  acid  p e r  kg. body 
w e ig h t. The diet was b eg u n  on O ctober 23, 1950, and  th e  ta n n ic  ac id  trea tm en t 
on  O c to b er 30, 1950

T h e  body w eight w as regu larly  recorded . The increase in  w eight was 
ro u g h ly  equal in each  g roup .

I. II. III.

1st day  of the treatm ent ........................... 91 ,9±Ю .5 82,1±11,1 85,5rb7,39
90 th  « « « « ........................... 141,9 121,9 168,7

180th « « « « ........................... 193,3 168,4 188,3

U p to the 100th d a y  o f  th e  tre a tm e n t, 2 males and  1 fem ale d ied  in  group
I . ,  1 m ale  and 2 fem ales in  g roup  II . ; u n til  th e  180th day a n o th e r 8 m ales and 
14 fem ales in group I., a n d  5 m ales and  13 females in  group I I .  I n  group III . 
no  a n im a l died spo n tan eo u sly  up  to  360 th  day , 4 were sacrificed  on  th e  145th 
a n d  4  on the  180th d ay , 2 on th e  226 th  an d  2 on the  315 th  day .

A t the  site o f th e  ta n n ic  acid in jec tions skin necroses, la te r  u lcers arose 
d u r in g  th e  trea tm en t. T hese , how ever, d id  no t influence th e  genera l condition 
o f  th e  ra ts  in  any w ay . U lcers usually  hea led  w ithout tre a tm e n t.

T he ra ts  were d issec ted  im m ed ia te ly  a fte r dea th  an d  th e  organs were 
fixed  in  4 per cent fo rm aldehyde . Gross h ep a tic  tum ours an d  c irrh o tic  changes 
w ere  m icroscopically con tro lled  in every  case.
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R a ts  used in  th is  a n d  in  o u r previous experim en ts [21, 2 2, 23 ] w ere o f 
th e  sam e s tra in  o f our ow n sto ck  b red  for years. No sp o n tan eo u s  tu m o u r  could  
be  n o te d  even in  older ra ts  o f th is  s tra in .

Results

T ak ing  the  first d ay  of ta n n ic  acid tre a tm e n t for th e  b eg in n in g  o f  th e  
ex p erim en t, in  group I . (h igh casein , low fa t d iet) 25 ra ts  d ied  an d  in  g roup
I I .  (low casein, high fa t d iet) 21 ra ts  u n til  the  180th day . In  group I I I .  (u n tre a te d  
an im als  fed on a low casein , h ig h  fa t diet) n o t a single ra t  w as lost.

H ep a tic  tu m o u rs  of v a ry in g  size were form ed fa r m ore fre q u e n tly  in  th e  
an im als of group I I .  th a n  in  th o se  of group I. (F ig . 1, 2, 3). In  o rder to  h a v e  
a p ro p er p ictu re  of th e  s ta te  o f th e  experim en t, on th e  180th d ay  of t r e a tm e n t  
an  ex p lo ra tive  lap a ro to m y  w as perform ed on th e  15 su rv iv ing  ra ts  o f  g roup
I., on th e  19 of group I I .  an d  on all th e  anim als o f group I I I . ,  an d  a th o ro u g h  
gross exam ination  of th e  liver w as m ade. As, accord ing  to  our p rev io u s ex p e­
rience , th e  liver lesions o f lion -tum orous n a tu re  w hich ra re ly  o ccu rred  in  th e  
ra ts  o f  our own b reeding , can  b e  well d iffe ren tia ted  b y  th e  n ak ed  eye  from  
tho se  produced  b y  ta n n ic  acid , and  as p roduced  tu m o u rs  a p p ea r a lm o st 
in v a ria b ly  im m ediately  below  th e  capsule, th is  m e th o d  seem ed to  be  a d e q u a te .

T hree  ra ts , each from  th e  first tw o groups, w hich h ad  died before th e  100th  
d ay  o f tre a tm e n t were n o t inc luded  in the  s ta tis tic s  to  be discussed as in  tho se  
an im als only in itia l lesions w ere found. D ata  referring  to  b o th  lap a ro to m ized  
an im als and  those w hich h a d  d ied  betw een th e  IOOlIi  and  180th  d a y  o f  th e  
ex p erim en t show th a t  th e  freq u en cy  of hepatic  tu m o u rs  in  an im als  fed  a low  
casein , h igh  fa t d iet w as tw ice as m uch (26 of th e  37 anim als, i. e. 70 ' 3 i  7,5 
p e r cen t) as in  those k e p t on a h igh  casein low fa t  d ie t (11 of th e  37 an im als , 
i. e. 29,7 i  7,5 per cen t).

The error o f th e  40,5 p e r cen t difference in th e  frequency o f  th e  tu m o u rs  
p ro d u ced  in groups I . and  I I . ,  on th e  basis of th e  fo rm ula tn^,// — ±  ]/ m'f +  m? 
(w here m x signifies th e  s ta n d a rd  erro r in th e  p ercen tage  of group I . ; m 2 th e  
s ta n d a rd  error in  th e  p e rcen tag e  o f group II .) , am oun ts to  i  10,62, th u s  th e  
th reefo ld  error of th e  difference is still considerably  lower th a n  th e  d ifference 
b e tw een  th e  p ercen tua l frequencies of the  tw o groups. C onsequently , th e  d iffe­
rence betw een  the  tw o groups in  th e  frequency  o f tum ours p ro d u ced  is sign i­
fican t [5].

In  group I I I . ,  w hich  w as n o t tre a te d  w ith  tan n ic  acid an d  w as k e p t 
on th e  sam e low casein h ig h  fa t  d ie t as group I I .  no changes w o rth  m en tio n in g  
cou ld  be found e ith er w ith  th e  n ak ed  eye or m icroscopically  (8 an im als  w ere 
sacrificed  before th e  180th  d ay ).

The tan n ic  acid t re a tm e n t lasted  280 days and  during  th is  tim e  th e  ra ts  
received  fu rth er 14 su b cu tan eo u s in jections o f tan n ic  acid . E ig h t an im als o f  g roup
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I . ,  a n d  7 of group I I . ,  su rv iv e d  the 280th d a y . A fte r d iscontinu ing  th e  tann ic  
a c id  trea tm en t, th e  d ie ts  w ere left u n changed  u n til  th e  360th  d ay  w hen the

F ig . 1. Upper row, livers of ra ts  o f group II. (low casein high fa t diet) died on the 117th and 127th 
d ay  ; lower row, livers of those o f group I. (high casein low fa t diet) died on the 114th and 126th

d ay . —  Tumours in the upper row.
F ig . 2. Upper row, livers of ra ts  o f group II. died on the 130th and 144th day ; lower row, livers 
o f  those  of group I. died on th e  129th and 143d day. T um ours in the two upper and in  one of the

lower.
F ig . 3. Upper row, livers of ra ts  o f group II., died on the 193th and 203th day ; lower row, livers 

o f those of group I., died on the 192nd and 197th day. Tumours in  the upper row.
Fig. 5. R at CTSz/39, k illed  on the 360th day. Low grade adenocarcinoma. x400.

few  surv iv ing  anim als w ere  sacrificed. The sam e significant difference betw een 
th e  groups which w ere fed  th e  high casein low  f a t  and  th e  low casein h igh fa t 
d ie ts  in  the frequency o f  th e  tum ours w hich h a d  been found b y  exp lo ra tive  
la p a ro to m y  on the 180 th  d a y , could be s ta te d  also  a t th e  end of th e  experim en t
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(see F ig . 4). In  group I I I . ,  n e ith e r  cirrhosis no r tu m o u r has developed in  any  
o f  th e  ra ts  up  to  th e  360th d ay .

R em arkab le  are  th e  findings referring  to  liver cirrhosis. A t th e  end  of 
th e  experim en t, in  16 (43 p er cent) from  am ong th e  ra ts  o f g roup  I .  surv iv ing  
th e  100th day , k e p t on h igh  casein an d  low fa t  d ie t, an d  in  14 (37 p e r cent) of 
th e  37 ra ts  o f group I I . ,  fed th e  low  casein and  high fa t  d ie t, a diffuse n o du lar

I .

□  m a/es о  fem a/es
Ш т а/es  ® fema/es with t'(/moors

Fig. 4. Above are shown the rats fed the high casein diet, underneath  those which had been 
fed the low casein diet and which died during treatm ent. On the abscissa the tim e of the experi­

m ent is given in months and on the ordinata the num ber of animals dead.

cirrhosis occurred. Cirrhosis an d  liver tu m o u r occurred s im ultaneously  in  5 ra ts  
o f  group I., and  in  8 ra ts  o f  group I I .  In  6, and  18 ra ts , respectively , liver tum ours 
w ere form ed w ith o u t c irrho tic  changes.

As regards th e  influence o f  sex , liver tu m o u rs  occurred  in  5 of 
th e  15 m ale ra ts  su rv iv ing  th e  100th day , in  6 o f th e  22 fem ales o f group I., 
a n d  in  11 of th e  16 m ales an d  in 15 o f th e  21 fem ales o f g roup  I I .  T hus there  
w as no definite difference betw een  m ales and  fem ales. As to  the survival time 
o f  th e  anim als in  group I ., i t  was iden tica l b o th  w ith  m ales and  fem ales (191
a n d  192 days, respectively) ; i t  w as th e  sho rtest w ith  th e  m ales o f  group II .
(156 days), while th e  life of fem ales was som ew hat longer (175 days).
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■The tumours w ere u su a lly  well c ircum scribed an d  p a le r th a n  th e  su r­
ro u n d in g  liver tissues. Som e o f th e  larger ones h ad  a m od era te ly  lo b u la ted  ap p ea r­
an ce . N o m étastasés w ere seen.

U pon microscopic ex am in a tio n , th e  grow ths p roved  to  be hepa tom as or 
cholangiom as, as i t  h a d  b een  described in  d e ta il in  our prev ious pub lications 
[22, 2 3 ] . The h ep a to m as w ere com posed of fa irly  reg u la r o r irregu lar cords 

o f  la rg e  hepatic  cells. I t  w as difficult to  d iffe ren tia te  be tw een  adenom a and  low 
g rad e  carcinom a. The la t te r  show ed a g rea te r irreg u la rity  o f th e  liver cell cords, 
decreased  oxyphylia o f  liv e r cells, m ore m ito tic  figures and  an  invasive  tendency  
a t  th e  m argins.

I n  th e  cholangiom as, th e  tu b u les  considerab ly  v a ried  in  shape and  w id th , 
a n d  w ere surrounded  b y  a sm all am oun t o f connective tissue  only. S till m ore 
m a rk e d  irregularities w ere p resen t in  the ep ithe lia l lin ing  and  n o t in frequen tly  
sm all isle ts of liver cells could  be found  in co rp o ra ted  in  th e  m ass of p ro lifera ting  
b ile  d u c ts  (Fig. 5).

Tum ours th a t  p ro b a b ly  orig inate  from  h ep a tic  or bile d u c t ep ithe lia l 
cells w ere roughly eq u a lly  d is tr ib u te d  in th e  groups fed th e  tw o  d ifferen t diets 
(g roup  I ., 7 hepatom as, 4 cholangiom as ; group I I . ,  13 h ep a to m as, 7 cholangio­
m as ; in  6 cases, tu m o u rs  o f b o th  types).

Discussion

T he d a ta  of th e  ex p erim en t h av e  show n th a t  liver tu m o u rs  could be p ro ­
d u ced  w ith  p aren te ra l a d m in is tra tio n  of ta n n ic  acid  in  70 p er cen t o f th e  ra ts  
fed  a low casein h igh  f a t  d ie t w ith  pyridoxine added  w hile in 29 p er cen t of 
th e  r a ts  kep t on a h ig h  casein  low fa t  d ie t. The difference in  frequency  of the  
tu m o u rs  produced w as sign ifican t. Considering th a t  in  our p rev ious in v es ti­
g a tio n s liver tum ours could  be produced  w ith  th is  sam e tre a tm e n t in  56 per 
c e n t o f  th e  ra ts  k e p t on  a m ixed  d ie t, ou r re su lts  suggest th a t  using  tan n ic  
acid  as a carcinogenic su b s ta n c e  a low casein h igh  fa t  d ie t accelerates, to  a cer­
ta in  e x te n t, the p ro d u c tio n  o f liver tum ours while a h igh  casein low fa t d iet 
h as  a re ta rd in g  effect. T he accelera to ry  effect of th e  d ie t, a t  least during  th e  
sh o r t  tim e  of the  ex p e rim en t, becam e ev iden t m erely  in  th e  increased  frequency  
o f th e  tum ours p ro d u ced , w hile it  h ad  no d em onstrab le  effect e ith er on the  
s tru c tu re  of the tu m o u rs  p roduced  or on th e  degree of m alignancy .

A s cirrhosis w as eq u a lly  freq u en t in  b o th  groups, i t  m ay  be s ta te d  th a t  
u n d e r  th e  above e x p e rim e n ta l conditions th e  cirrhogenic effect of tan n ic  acid 
h as  n o t  been influenced b y  th e  casein or fa t  co n ten t of th e  d ie t. This fac t, in 
ad d itio n  to  the opinion o f  num erous au tho rs [29, 30, 32, 16, 13 ] w ith  reference 
to  azo-com pounds, is in  fa v o u r of th e  assum ption  th a t  cirrhosis is n o t a necessary  
p recu rso r of liver tu m o u rs , th o u g h  n o t in freq u en tly  th e  tw o  cond itions ap p ear 
sim ultaneously .
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T he sex  of th e  anim als in  th is  experim en t did n o t influence e ith e r  th e  
cirrhogenic or th e  carcinogenic effect of tan n ic  acid. Though ta n n ic  ac id  is 
a s tro n g ly  tox ic  substance, ch iefly  w hen p a ren te ra lly  adm inistered , b o th  th e  
tre a te d  an im als and  the  u n tre a te d  ones developed satisfac to rily . T he av e rag e  
su rv iv a l tim e  o f th e  ra ts  (ch iefly  m ales) k ep t on a low casein d ie t w as sh o rte r  
th a n  o f th o se  fed a high casein d ie t. In  th e  u n tre a te d  anim als w hich  w ere  fed  
th e  low casein  high fa t d ie t n e ith e r  cirrhosis nor tu m o u r was fo rm ed  w ith in  
a  yea r.

T he re la tio n  of d ie ta ry  fac to rs  and  carcinogenesis, w ith  re g a rd  to  th e  
effect o f th e  carcinogenic azo-com pounds, offered a w ide field for s tu d y . I t  becam e 
ev id en t t h a t  several significant co n stitu en ts  of th e  food, and  also o th e r  fac to rs  
ex e rt an  accelera ting  or re ta rd in g  effect on tu m o u r form ation . F rom  th e  im p o r­
ta n t  role p lay ed  by  pro te ins in  th e  s tru c tu re  an d  function  of tissues i t  m a y  he 
concluded th a t  th e  pro te in  co n ten t o f th e  d ie t is a v e ry  im p o rtan t m o d ify in g  
fac to r in  th e  grow th and developm ent of tu m o u rs . R e ta rd in g  fac to rs a re , casein 
an d  rib o flav in  toge ther [29, 19, 39, 14] ; y e a s t an d  e th er e x tra c t o f  y e a s t 
[29, 31, 40 , 41] ; dried m ilk  [38] ; fresh  m ilk [16] ; tocopherol in  la rg e  doses 
[42 ]. I t  is w o rth  m entioning th a t  a lthough  it  is possible to  delay  th e  azo -ca rc in o ­
genesis b y  these and  o ther [3 ] re ta rd in g  fac to rs so fa r no d iet is k n o w n  th a t  
w ould p re v e n t it  a ltogether i f  th e  carcinogenic substance  is ad m in is te re d  fo r 
a su ffic ien t tim e.

A ccelerating  factors are  a h igh  fa t  d ie t [32, 20] ; b io tin  [7, 15] ; p y ri-  
doxine [30, 28] ; v itam in  B 12 [6 ]. T here are, how ever, c o n tra d ic to ry  d a ta , 
e. g. accord ing  to  Silverstone [35 ] a h igh  fa t  d ie t w ould have no acce le ra tin g  
effect. T h e  ty p e  of the  fa t  u sed  is n o t ind ifferen t e ith er [20]. B a u m a n n  [2] 
a ttr ib u te s  a sm aller p a r t to  caloric changes in  azo-carcinogenesis.

W e owe to  Kensler e t al. [18] th e  recognition  o f th e  im p o rtan ce  o f  r ib o ­
flav in  in  th e  carcinogenic effect o f azo-com pounds. T hey  have e s tab lish ed  th a t  
the  rib o flav in  con ten t in r a ts ’ liver fed a basic d ie t of rice and beet is q u ick ly  
reduced . T h e  m ost in tensive  carcinogenic effect is shown b y  those o f  th e  azo ­
com pounds w hich produce th e  g rea tes t decrease in  th e  riboflav in  c o n te n t  o f 
th e  liv er [9 ]. A ddition  of rib o flav in  to  th e  incom plete  d iet did n o t in flu en ce  
tu m o u r fo rm atio n  b u t adm in iste ring  th e  su bstance  to g e th er w ith  case in  p ro v ed  
to  ex e rt a strong  re ta rd in g  effect [19].

I t  w as assum ed th a t  th e  d ie ts  accelerating  tu m o u r fo rm ation  (low  casein  
an d  h ig h  fa t)  would ac t b y  increasing  th e  lipoid  co n ten t o f th e  liv er. György , 
Poling  a n d  Goldblatt [12] a t tr ib u te d  th e  p ro tec tiv e  effect of casein to  i ts  lip o ­
tro p ic  a c tiv ity . A ccording to  o th ers , casein increases th e  u tiliz a tio n  o f  r ib o ­
flav in . Sarett e t al. d em o n stra ted  th a t  th e  ab ility  o f  th e  liver to  s to re  rib o fla v in  
is au g m en ted  b y  the  p ro te in  o f  th e  food [34]. G riffin  e t al. h av e  sh o w n  th a t  
casein a n d  m eth ionine re ta rd  th e  fo rm ation  of azo-tum ours owing to  th e  r e te n ­
tio n  o f th e  riboflav in  co n ten t o f  th e  liver [10, 11].
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As to  the  in flu en ce  o f the diet on acety lam inofluo rene  carcinogenesis, 
v iew s are d ivergent. I n  H arris ' opinion [13] th e  p ro te in  co n ten t o f  th e  d iet 
a n d  liver ex trac ts a re  in effec tiv e . Engel an d  Copeland, on th e  o ther h a n d , recen tly  
d em o n stra ted  a c e r ta in  p ro tec tiv e  effect o f  n a tu ra l  foodstuffs [8].

As to  the  in flu en ce  o f  sex, it is know n t h a t  m ale ra ts  fed 2 -acety lam ino- 
f lu o ren e  develop liv e r  tu m o u rs  w ith in c reased  frequency , while fem ales are 
m o re  resistan t [4, 37, 2 7 ] .  W ith  azo-com pounds such differences w ere n o t 
observed  for long. R e c e n tly , however, R u m sfe ld  e t  al. [33], em ploying 3-m ethyl- 
4 -d im eth y lam in o azo b en zen e  and  4 -fluoro-4-d im ethylam inoazobenzene, dem on­
s t r a te d  th a t  tu m o u rs  a re  m ore frequently  fo rm e d  in  th e  liver of m ale  ra ts .

The effect of d ie ta ry  factors on tu m o u rs  b o th  tran sp lan tab le  an d  produced  
b y  o th e r chemical ca rc in o g en ic  substances h a s  b e e n  s tud ied  by  severa l w orkers. 
N o tew o rth y  is th e  s ta te m e n t  of Sós and al. [36] according to  w hich th e  grow th 
o f  th e  G uérin-cancer o f  r a t s  is greatly  in h ib ite d  w hen  m eth ionine is com pletely  
la ck in g  in the d ie t, a l th o u g h  extensive m é ta s ta sé s  m ay  occur in  th e  anim als.

On the basis o f  o u r  investigations, th e  in fluence  of d ie ta ry  fac to rs on 
ta n n ic  acid carcinogenesis m ay  be ju s tly  assum ed . B o th  accelerating  and  
re ta rd in g  effects seem  to  depend p r im a rily  on th e  p ro te in  co n ten t of th e  
d ie t .  W hether th e  r e ta rd in g  effect of casein on  th e  fo rm ation  of tu m o u rs  p roduced  
b y  tan n ic  acid is ex e rc ised  through an in flu en ce  on th e  riboflav in  co n ten t o f  
th e  liver, is to  be d ec id ed  b y  fu rther in v e s tig a tio n s . In  our opinion, how ever, 
th e re  are still o ther fa c to rs  to  be considered in  th e  p roblem  of tan n ic  acid  carcino­
genesis. Kovács a n d  K o rp á ssy  [26] have d e m o n s tra te d  th a t  in  ta n n ic  acid 
s tre ss  [26] a high case in  d ie t  increases th e  a c t iv i ty  of th e  hypophyseal-ad reno ­
c o rtic a l system , fu r th e r in g  in  this m an n er th e  non-specific resistance  of th e  
o rgan ism . The change in  neuro-endocrine reg u la tio n s  during pro longed tan n ic  
a c id  adm in istra tion  can  n o t  be a negligible fa c to r  in  tu m o u r fo rm atio n  e ither. 
H ep a to cereb ra l re la tio n s  deserve also special a tte n tio n . The re la tio n  betw een  
th e  liver and th e  n e rv o u s  system , well k n o w n  fro m  W ilson’s disease [17] and  
f ro m  th e  encephalitis o f  dogs w ith an E ck  f is tu la  [1 ], m ay  offer a new  view  in  
s tu d y in g  the m ech an ism  o f hepatogenous carcinogenic  substances.

Summary

1. A high casein low fa t  d iet retarded the carcinogenic effect of tannic acid on the liver, 
w hile a low casein h igh fa t  d ie t accelerated it.

2. The accelerating effect of the diet on tu m o u r form ation in the liver has been m an i­
fested  merely in the frequency  o f the tumours produced.

3. Neither the casein n o r the  fat content of th e  d ie t have influenced the cirrhogenic effect 
o f tann ic  acid under th e  experim ental conditions.

4. No parallelism could be found in this experim ent between the cirrhogenic and carci­
nogenic effects of tann ic  acid.

5. Sex had no influence either on the cirrhogenic or on the carcinogenic effect of tannic acid.
6. The survival tim e o f  th e  rats was somewhat longer on a high casein low fa t diet than  

on  a low casein high fa t  d ie t.
7. A low casein h igh  fa t  diet without tannic acid adm inistration did no t show to have 

e ith e r a cirrhogenic or a carcinogenic effect during th e  360 days of the experim ent.
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О ВЛИЯНИИ СОДЕРЖАНИЯ КАЗЕЙН А НА КАРЦИНОГЕННУЮ АКТИВНОСТЬ
ДУБИЛЬНОЙ КИСЛОТЫ

Б. Корпаши и М. Мошоньи

Р е з ю м е

1. Пищевой режим, богатый казейном и бедный жиром задержал бластомогенное 
влияние дубильной кислоты на печень, а наоборот бедный казейном, богатый жиром 
пищевой режим усиливал это действие.
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2. Усиливающее влияние пищевого режима на образование опухолей в печени 
проявлялось только в том, что опухоли возникали более часто.

3. Содержание пищевого режима в казейн или же в жир при нашей обстановке 
опытов не оказало влияния на циррогенное действие дубильной кислоты.

4. Нельзя на основании этого опыта установить параллельность между цирроген- 
ным и карциногенным действиями дубильной кислоты.

5. Пол крыс не оказал влияния ни на циррогенное, ни на бластомогенное действия 
дубильной кислоты.

6. При пищевом режиме, богатом казейном и бедным жиром, крысы жили более 
длительное время по сравнению с крысами поставленными на пищевой режим бедный 
казейном и богатый жиром.

7. Пищевой режим, бедный казейном и богатый жиром сам по себе, — без лечения 
дубильной кислоты в течение всего опыта, длившегося 360 дней не проявлял ни цирро- 
генное, ни бластомогенное действия.
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