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In  p rev ious experim en ts we h ad  succeeded in  producing liver c irrhosis  
[8], th e n  liv er tum ours [9] in  ra ts , b y  p ro tra c te d  p a ren te ra l a d m in is tra tio n  

o f an aqueous solu tion  of ta n n ic  acid. C onsidering th a t  the  ra ts  tre a te d  in  th e  
w ay described  developed tu m o u rs  only in  th e  liv e r, i t  had  been assum ed  th a t  
tan n ic  acid  has a selective b lastom ogenic effect [10] . I t  has, how ever, been  
proved  b y  p ro tra c te d  oral a d m in is tra tio n  o f ta n n ic  acid th a t  the  a ssu m p tio n  
is erroneous. T he tran sfo rm atio n  of th e  liver s tru c tu re  was less p ro fo u n d  a f te r  
oral ad m in is tra tio n  of ta n n ic  acid  th a n  th a t  on p a re n te ra l tre a tm e n t [7] an d  
in  none o f th e  orally  tre a te d  anim als has a liver tu m o u r developed. O n th e  o th e r  
hand , sy s tem a tic  histologic exam ina tion  o f th e  organs revealed u n e x p e c te d  
changes in  th e  haem opoietic  an d  re ticu la r a p p a ra tu s .

E xperim ents

T he d a ta  o f two ex p erim en tal series will be d iscussed . In  one series a p h a rm a ce u tic a l 
tann ic  acid  p ro d u c t (Acid, tan n ic  U . S. P ., Johnson  and  Sons L td ., H endon, London) w as g iven 
orally while in  th e  o ther an  im p u re  p ro d u c t (V alex) w as ad m in istered  subcu taneously  to  th e  
ra ts  for a long tim e.

In  the f i r s t  experiment 2 groups were trea ted . T h e  f i r s t  group  consisted o f 20 r a ts  w hich  
received 4 doses o f tann ic  acid w eekly. 40 ra ts  belonged to  th e  2nd group ; th ey  received  1 dose 
per week. E a c h  dose, consisting of 4 m l of th e  aqueous ta n n ic  acid solution, was a d m in is te red  
th rough  a s to m ach  tube  before m eals.

T he f i r s t  group  was trea te d  a t  th e  beginning w ith  a  1 p e r cen t solution ; la te r  th e  con
cen tra tio n  w as increased  by 1 p e r cen t, every  second m o n th , so th a t from  the f if th  m o n th  on 
u n til the  end of th e  experim ent th e  ra ts  received a 5 p e r  c en t solution. The group co n sis ted  of 
an  equal n u m b er o f  m ale and fem ale  young albino ra ts .  A t th e  beginning of th e  e x p erim e n t 
their average w e igh t am ounted  to  107 gin, on th e  100th  d a y  to  210 gm, on the  200 th  d a y  to  
240 gm and  on th e  300th day to  238 gm. 17 ra ts  su rv ived  100 days, 11 ra ts  200 an d  7 r a t s  390 
days. These la s t  seven anim als w ere killed on th e  391st d ay  b y  destroy ing  the  m edulla  o b lo n g ata .

T he second group  consisted of 20 m ale and 20 fem ale  ra ts . In  the f irs t m o n th  th e y  w ere 
given a 3 pe r cen t, la te r a 5 per cen t, so lu tion  of tan n ic  acid  th ro u g h  a stom ach tu b e . T h e  fol
lowing changes occurred in th e ir  body  w eigh t d u rin g  th e  experim ent.

In itia l  w eight 100th d ay  20 0 th  day  300th day  4 0 0 th  day
Males ........................................  152 gm  215 gm  240 gm  269 gm 199 gm
Fem ales ...................................  153 gm  184 gm  202 gm 211 gm 196 gm

* L ec tu re  held  a t the  m eeting  of the  Section on  M edicine of the  H u n garian  A cad em y  o f 
Sciences, on  A pril 13, 1953.
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16 m ales and 16 fem ales survived th e  2 0 0 th  d ay , 14 m ales and  14 fem ales th e  
3 0 0 th  d a y , and only 2 m ale  an d  2 female ra ts  th e  5 0 0 th  day  of th e  ex p erim en t. T re a tm e n t 
w a s  in te r ru p te d  afte r 6 m o n th s  fo r 5 weeks, th e n  i t  w as continued in th e  sam e w ay . T h e  la s t, 
i. e. th e  6 5 th , trea tm e n t w as perform ed on th e  5 0 7 th  day .

I n  the second experim ent, 40 m ale and 40 fem ale  w h ite  ra ts  of an  average age o f  6 m on ths 
w e re  u sed . T hey were tre a te d  w ith  a  fresh aqueous so lu tio n  of У alex subcu taneously  ev ery  fo u rth  
d a y .  T h e  ra ts  of longest su rv iv a l w ere given of th e  V a lex  11 tim es 50 m g per kg , 69 tim es 100 
m g  p e r  kg , and 7 tim es 150 m g per kg. A t th e  b eg in n in g  th e  m ales w eighed 144 gm  on  th e  
a v e ra g e , fem ales 142 gm . T re a tm e n t w as generally  w ell to le ra te d  ; m ale anim als seem ed, how ever, 
to  b e  m ore susceptible th a n  fem ales, considering t h a t  31 fem ales and only 13 m ales surv ived  
th e  2 5 0 th  day , 12 fem ales a n d  on ly  4 m ales th e  3 5 0 th  d ay , of th e  experim ent.

I n  b o th  experim ents, w h ite  ra ts  bred  in  o u r in s t i tu te  were used. T he an im als  w ere fed 
w i th  re m n a n ts  of p a tie n ts ’ m eals and  th e  d ie t w as co m p le ted  w ith  curd a t  le a s t tw ice  weekly. 
R a t s  d ead  in th e  course o f  th e  experim en t w ere as a  ru le  im m ediately  d issected . I n  a  n u m b er 
o f  th e m  in te rcu rren t diseases (pneum onia, p u lm o n a ry  abscess or p u ru len t o titis) cou ld  be  found . 
A ll o rg an s  were fixed in  a  4 p e r  c en t aqueous so lu tio n  o f form aldehyde. The sections w ere  s ta ined  
w i th  haem atoxylin -eosin , accord ing  to  v a n  G ieson, G iem sa, Gram , w ith  G öm öri’s re ticu lu m  
s ta in ,  a n d  for iron.

Gross and M icroscopic Changes

In  th e  ra ts  o ra lly  tre a te d  w ith  ta n n ic  ac id  for a longer p e rio d  (E x p eri
m e n t  1), only an en larged  liver and  spleen w ere found in  some an im als , and  
i t  w as  no ticed  th a t  th e  co lour of th e  spleen w as som ew hat lig h te r th a n  in  o th e r  
r a t s  (F ig - 1)■ S ubsequen t h isto logy  rev ea led  g rave  lesions of th e  haem opoie tic  
s y s te m  in  several cases.

I n  th e  liver of a r a t  w hich h ad  been  t r e a te d  once a week a n d  w h ich  suc
c u m b e d  on the  332nd d ay , an  ex trem ely  in ten s iv e  focal and  d iffuse m yeloid 
in f il tra tio n  was observed  : a large n u m b e r o f  m yeloid cells w as p re se n t n o t
o n ly  in  p e ripo rta l foci an d  d ila ted  sinuso ids, b u t  in  all th e  vessels (F ig . 2 ) .  
T h e  nucleus of th e  cells w as of a v a ry in g  sh ap e , m ostly  round ish , som etim es 
o f  th e  form  of a k id n ey  or a horse-shoe. A m in o r p a r t  of th e  cells w ere po ly 
m o rp h o n u c lea r leucocytes. O ccasionally m ito sis  could be no ted  in  th e  im m atu re  
ce lls . T h e  bands of liv er cells have becom e th in , and  in areas w here th e  cellu lar 
in f il tra tio n  was the  th ic k e s t, th ey  have  co m p le te ly  d isappeared ( F i g .3 ) .

T h e arch itec tu re  o f th e  enorm ously  en la rg ed  spleen was d is to r te d  and  
o n ly  a few sm all follicles could be found . T h e  parenchym a w as rep laced  b y  
a  tis su e  contain ing a g re a t am oun t of cells, m o stly  roundish , w ith  re m a rk a b ly  
la rg e  nuclei, a fine ch ro m a tin  m eshw ork, a n d  large nucleoli. M itosis occurred  
in  m a n y  of these cells. T he bone m arrow  w as ex trem ely  rich in  cells a n d  norm al 
b o n e  m arrow  cells w ere m a in ly  rep laced  b y  fa ir ly  large cells possessing a  large 
n u c le u s  an d  nucleolus. T he num ber o f m ito ses in  th e  bone m arrow  w as so high 
t h a t  u n d e r  high pow er m agn ifica tion  5 or 6 o r  m ore m ito tic  figures w ere p resen t 
in  e a c h  v isual field (F ig . 4 ) .  The m ajo r p a r t  o f th e  cells of th e  b one  m arrow  
a n d  sp leen  were m ost im m atu re , co rrespond ing  to  the  F e rra ta  cells, haem o- 
h is tio b la s ts .
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Fig. 1. R a t  VI/9. O ral ta n n ic  acid, tre a tm e n t 4 tim es w eekly. K illed on 391st d ay . W eight 
200 gm , w eight o f  spleen 2,75 gm. N earb y  : spleens o f 2 u n trea te d  ra ts  

F ig . 2. R a t  OK16. O ral ta n n ic  acid tre a tm e n t once weekly. D ied on 332nd day . L iv e r, haem .-eo.
s ta in , 200 X

Fig. 3. R a t  O K I6. L iver, haem .-eo. sta in . 400 X 
F ig. 4. R a t O K 16. B one m arrow , n um erous m itoses. G iem sa s ta in . 600 X
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F ig . 5. R a t OK16. L u n g , 4  m ito ses signed w ith  arrow s. H aem .-eo. s ta in . 600 X 
F ig . 6. R a t  OK16. C erebral v e sse l, m itosis signed w ith  arrow . H aem .-eo. s ta in . 1200 X  

Fig. 7. R a t V alex 1 0 /III . D ied  on 179th day . L iv e r, haem .-eo. sta in . 400 X 
F ig . 8. R a t  Valex 7/VI. D ied  o n  217th day. L y m p h  node . H aem .-eo. s ta in . 200 X
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In  th e  vessels o f all v isceral organs large num bers o f m ain ly  im m atu re  
elem ents of th e  g ranu locy te  series cou ld  be observed. In  ad d itio n , a m ild  degree 
o f  m yeloid in filtra tio n  was p resen t in  th e  k idneys, ad renals  an d  ovaries. The 
h isto log ical appearance  o f th e  lungs an d  b ra in  was also im pressive. In  th e  lungs, 
th e  alveolar walls w ere th ickened , w ith  considerable narrow ing  o f th e  lum en, 
in  consequence o f th e  enorm ous d istension  o f th e  capillaries full o f  m yeloid  
cells. Mitosis was v e ry  freq u en t ( F ig . 5 ) .  The cerebral vessels w ere also d ila ted  
an d  con ta ined  m an y  im m atu re  m yelo id  cells w ith  a few m itoses (F ig . 6 ) .

In  the  organs o f an o th e r r a t  w hich  h ad  been tre a te d  once w eekly  an  essen
tia lly  iden tical h isto log ical p ic tu re  w as observed. This an im al h ad  d ied  on th e  
4 2 9 th  d ay  of th e  experim en t. In  one of the  ra ts  tre a te d  fou r tim es a w eek  th e  
sam e changes occurred . This an im al h ad  been killed  on th e  391st d a y  o f th e  
experim en t.

A p art from  th e  3 ra ts  m en tio n ed , in  b o th  th e  first an d  second groups 
a m ild  or m odera te  degree of focal an d  diffuse m yeloid  in filtra tio n  freq u en tly  
occurred  in  the  liv er ( F ig . 7 ) . In  th e  spleen th e  follicles w ere sm aller th a n  usual 
a n d  foci of m yeloid tissue , accom pan ied  b y  re ticu la r h y p erp lasia  o f a v a ry in g  
degree, could often  be found, som etim es w ith  g ian t cells o f th e  m egakaryocy te  
ty p e . The bone m arrow  was h yperce llu la r in  all ra ts  an d  beg inn ing  from  th e  
100th  d ay  of tre a tm e n t i t  d isp layed  an  in tense  leukob lastic  reaction . T he nucleus 
o f th e  m yeloblasts, conta in ing  a large, round ish  nucleolus, w as rem ark ab ly  
large  an d  ligh t.

In  th e  ra ts  tre a te d  parenterally with a solution o f Valex  (E x p erim en t 2) 
n e ith e r  cirrhosis n o r tu m o u rs  could  be  p roduced  in  th e  liver, p ro b ab ly  because 
in  th is  experim en ta l series only a b o u t h a lf  th e  am oun t of tan n ic  acid w as adm in is
te re d  as in  those [8, 9, 10, 12] in  w hich  cirrhosis and  tu m o u rs  h ad  been in d u ced . 
N evertheless, a h isto log ical ex am in a tio n  o f th e  haem opoietic  an d  re ticu la r 
system s revealed  rem arkab le  changes also in  these anim als.

T he spleen an d  lym ph  nodes wrere m odera te ly  increased  in  size. In  some 
cases th e  cervical lym ph  nodes w ere bean-sized, th e ir  longest d iam ete r a tta in in g  
one cen tim eter. M icroscopically th e  m ost cha rac teris tic  change consisted  in  
a v a ry in g  degree of hyperp lasia  o f  re ticu loendo thelia l elem ents.

The a rch itec tu re  o f the  ly m p h  nodes show ed a g rad u a l tra n sfo rm a tio n . 
F ir s t  th e  d isin teg ra ting  lym phocy tes a re  replaced b y  p lasm a cells. The en d o th e lia l 
cells of th e  d ila ted  sinuses are sw ollen, p a r tly  d esquam ated . L a te r , th e  no rm al 
cell popu lation  becom es rep laced  in  an  increasing degree b y  p lasm a cells, h is tio 
cy tes, po lyblasts an d  endothelia l cells, from  am ong w hich one or th e  o th e r 
ty p e  frequen tly  p redom inates. T he co rtex  becom es th in  an d  in  an im als tre a te d  
fo r m ore th a n  six  m on th s i t  e ith e r  appears in  th e  form  of a m arg in a l lay e r 
con ta in ing  no follicles or i t  has com pletely  d isappeared . T he diffuse re tic u la r  
h y p erp lasia  soon resu lts  in  o b lite ra tio n  of th e  sinuses w hereby  no rm al a rch i
te c tu re  becomes d is to rted  or fu lly  unrecognizable.
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Fig. 9. R a t  V a lex  4 /Y III . Died on 240 th  d ay . L ym ph  node, 400 X 
F ig . 10. R a t V alex 4 /V I. D ied  on 229th day . L y m p h  node. H aem .-eo. s ta in . 200 X 

F ig . 11. Same as F ig . 10. 400 X 
Fig. 12. R a t  V a lex  4/VI. Bone m arrow , haem .-eo. sta in . 600 X
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In  the  cerv ical lym ph nodes p lasm ace llu la r hyperp lasia  is th e  m o st fre 
q u e n t phenom enon (F ig s . 8 , 9 ). T he  p lasm a  cells filling th e  re ticu la r m eshw ork  
a re , how ever, n o t uniform , th e ir n u c leus being of a vary ing  size, an d  m itosis 
is n o t in frequen t e ith e r . Though th e  d isappearance  of th e  a rch itec tu re  and  
th e  a ty p ica l c h a ra c te r  o f the cells m ak es th e  p ic tu re  often  ap p ear as a neop lastic  
tran sfo rm a tio n , c r ite r ia  of m alignan t p ro lifera tion  are generally  m issing. T here  
w as one exception , a ra t  which h a d  d ied  on th e  229th  day' of t re a tm e n t, and  
w hich  exhib ited  a cervical lym ph n ode  com posed o f a h igh ly  cellu lar tissue  
in filtra tin g  even th e  capsule. The tissu e  consisted  of unusually  large, m ono
n u c lea r, a typ ical cells w ith  num erous m itoses (F ig s . 10, 1 1 ). In  th e  m arrow  
o f  th e  fem ur of th is  ra t, groups o f  h igh ly  a ty p ica l cells, considerab ly  la rger 
in  size th a n  the  haem opoietic  ones, w ere p resen t. T he nuclei of these  o ften  oval 
sh ap ed  cells were m o stly  excentric a n d  m itoses were seen am ong th em  in  an  
u n u su a lly  high n u m b e r (F ig . 1 2 ).

T he s tru c tu re  o f  the  spleen u n d e rw e n t profound  changes in  every  an im al. 
T h e  follicles soon decreased  in size a n d  in itia lly  th e  pulp  was ex trem ely  hyper- 
aem ic. L a te r the  liyperaem ia ceased a n d  pro lifera tion  of re ticu lum  cells b lu rrin g  
th e  no rm al a rc h ite c tu re  became m ore  an d  m ore conspicuous. The sw ollen re t i 
cu lum  cells, some o f which display m itosis, su rround  th e  w asted  M alpighian  
corpuscles like a rin g . Beside sc a tte re d  groups of p lasm a cells an d  h istiocy tes 
co n ta in in g  a brow nish-red  p igm ent, focal m yeloid m etap lasia  w ith  some g ian t 
cells o f the  m egakaryocy tic  type a re  n o t in freq u en tly  observed. T he g ian t cells 
som etim es resem ble those of the  R eed -S te rnberg  ty p e  and  th e  whole p ic tu re  
is s im ilar to  th a t  o f  H odgkin’s d isease (F ig . 13 ).

A fter the th ird  m on th  of tre a tm e n t th e  bone m arrow  becom es h y perce llu la r 
an d  i t  is chiefly th e  im m ature e lem ents of th e  m yeloid series th a t  seem  to  have 
in creased  in n u m b er. The large ro u n d  m yeloblasts con ta in  u n u su a lly  large 
n u c le o li;  m itoses a re  frequent ( F ig . 1 4 ). M yelosclerosis or gelatinous tra n s fo r
m a tio n  o f the bone m arrow  was n o t observed  in  an y  of th e  cases. In  th e  liver, 
m ild  focal or d iffuse myeloid m e tap la s ia  was fa irly  frequen t.

Large h is tiocy tes, often app earin g  in  groups, were observed in  th e  spleen 
an d  th e  lym ph nodes. The nucleus o f  these  cells is sm all, excen tric , an d  th e ir  
g re a tly  swollen cy to p lasm  is filled w ith  a g ran u la r foreign substance  (F ig . 1 5 ). 
T hese serve obviously  for the purpose o f sto rage  and  contain  p resu m ab ly  ta n n in  
o r ta n n ic  com plexes. In  the spleen a n d  lym ph  nodes, in tensive  e ry th ro p h ag o - 
cy tosis (F ig . 9) o ccu rred  frequently  a n d  deposited  g ran u la r iron  p igm en t could  
be  observed.

T he m orphological appearance o f  th e  neuro-endocrine system  was as follows. 
T he adrenals, o v aries, the  th y ro id , p a ra th y ro id  an d  p itu ita ry  g lands w ere 
la rg e r th a n  those o f  th e  un trea ted  con tro ls . In  th e  adrenal co rtex  ch iefly  th e  
fasc icu la te  zone w as w idened, con ta in ing  little  or no lipid, w hilst th e  g lom eru lar 
zone w as rich in  lip id s . The ovaries co n ta in ed  a g rea t num ber of large yellow

7 Acta Mcrphalogica IV/1
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Fig. 13. R a t  V alex  4 /V III . D ied  on 240th  day. Spleen. Changes sim ilar to  H odgk in ’s disease.
Haem .-eo. s ta in . 350 x

F ig. 14. R a t  V alex  6 /V III . D ied on 214th  day . B one m arrow , leukoblastic  reac tion , several
m itoses. H aem -eo. s ta in . 600 X

Fig. 15. R a t  V alex  1 /V III. D ied on 486 th  d ay . L ym ph  node. 400 X 
F ig. 16. R a t V alex  5 /II . D ied on 313th day. G rea tly  en larged , p a r tly  degenerated  ganglion

cells. H aem .-eo. s ta in . 400 X
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bodies. T he enlarged p a ra th y ro id s  w ere rich  in  cells. In  the  th y ro id  th e  lin ing  
cells w ere often  high, th e  colloid was e ith e r  m issing or i t  s ta in ed  q u ite  pale. 
In  the  an te rio r lobe of the  hypophysis th e  n u m b e r of basophile cells w as signifi
can tly  increased  a t  th e  expense o f th e  chrom ophobe ones and  th e ir  nucleo lus 
was also enlarged . The basophilia  o f th e  cy to p lasm  was increased in  som e cases 
while in  o thers degranulation  occurred  ; h y a line  areas were also p resen t 
som etim es.

C onsiderable changes were visible in  th e  nuclei of the  an te rio r h y p o th a la 
m us ; th e  large ganglion cells o f  th e  su p rao p tic  an d  p a ra v e n tr icu la r  nuclei 
w ere sign ifican tly  enlarged, so th e ir  cy to p lasm , as th e  nucleus an d  nucleolus. 
A p a rt from  th e  h y p ertro p h y  of th e  large ganglionic cells, degenerative p h en o m 
ena also occurred , in some cases to g e th e r w ith  sligh t haem orrhages (F ig . 16).

D iscussion

The chief problem  arising in  connection  w ith  th e  changes observed  refers 
to  th e  very  nature o f the  lesions. In  th ree  of th e  29 ra ts  surviving a fte r  th e  180th 
d ay  of oral ta n n ic  acid tre a tm e n t, th e  h isto log ical p ictu re  was suggestive  of 
m yelosis. No evidence has, how ever, been b ro u g h t forw ard as to  th e  ex istence  
of a real leukaem ic myelosis, since no b lood  counts were perfo rm ed  a n d  no 
tra n sp la n ta tio n  was u n d ertaken . P a r tic u la r  a tte n tio n  will be p a id  to  these  
po in ts in  ou r experim ents now  in  progress.

A lthough  th e  presence of a real m yelosis has no t been fu lly  ev idenced , 
i t  is th o u g h t th a t  the m icroscopical p ic tu re  of th e  organs form s a suffic ien t 
basis for assum ing its diagnosis. This is su p p o rte d  f irs t by  the  p resence  b o th  
in  th e  ex trem ely  hypercellu lar bone m arrow  a n d  in  th e  spleen of a la rge  n u m b e r 
o f en tire ly  im m atu re  cells corresponding to  th e  le a s t m atu re  cells o f th e  haem o- 
poietic system , th e  F e rra ta  cells, h aem o h istio b lasts . A no ther rem arkab le  p h en o m 
enon was th e  v e ry  frequen t occurrence o f m itosis  in  the  num erous im m a tu re  
haem opoietic  cells in  the  vessels o f th e  d iffe ren t organs. The d isap p earan ce  or 
d isto rtio n  o f th e  splenic a rch itec tu re , observed  in  all of the  th ree  an im als  is, 
in  Block an d  Jacobson’s opinion (1950), an  im p o r ta n t finding in h u m an  leukosis, 
in  co n trast w ith  m yeloid m etap lasia .

As to  th e  ch arac ter of th e  changes o f  th e  lym phoreticu lar sy s te m , i t  is 
ra th e r  difficult to  form  a definite opinion. O n th e  basis of the  o ften  excessive 
hyperp lasia  of various cells p e rta in in g  to , o r o rig inating  from , th e  re tic u la r  
system , as observed  in  the  lym ph  nodes all over th e  body and in  th e  sp leen , 
i t  seems ju s tified  to  speak, a t least in  some o f th e  cases, of a diffuse re ticu lo sis . 
A ccording to  H aranghy, the  diagnosis o f such  p a tte rn s  m ay be v e ry  d ifficult 
since, considering th e  capacity  o f  re ticu loendo the lia l elem ents re a d y  to  p ro li
fera te , th e  lim it of sim ple h yperp lastic  processes can n o t be sta ted  w ith  c e r ta in ty .

T
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T h e  sev era l tim es observed  d isappearance o f th e  arch itec tu re  o f th e  ly m p h  
n o d es , th e  various degree o f  d ifferen tia tion  o f th e  p ro lifera ting  cells, th e  n u c lea r  
p o ly m o rp h ism  and  th e  fre q u e n t m itoses, all sug g est th a t  the  p ro life ra tio n  of 
th e  re tic u la r  system  h as, a t  leas t in  some o f th e  anim als surv iv ing  th e  180 th  
d a y  o f  th e  experim en t, p a ssed  th e  lim it of sim ple re ac tiv e  hyperplasia an d  tu rn e d  
in to  p ro lifera tion  o f a n eo p lastic  na tu re .

A ccording to  th e  lite ra tu re , spon taneous leukosis is very  ra re  in  w h ite  
ra ts .  Oberling, Guérin an d  G uérin  (1939), found  leukaem ia  in  only 9 from  am ong 
6000 ra ts . All th e  n ine  w ere old anim als, m o st o f  th em  beyond 29 m o n th s  of 
age. A r a i  (1940) found  spon taneous m yeloid leu k aem ia  in one o u t o f 500 ra ts  
o f  d iffe re n t stra ins.

M ost of the  efforts to  produce experim en ta l leukaem ia in  ra ts  have  failed . 
S ev e ra l investiga to rs ( B ernard , Storti and  S to r ti) ,  using Engelbreth—H o lm 's  
m e th o d  [17], in jec ted  carcinogenic su b stan ces in to  the  bone m arrow . T he 
p ro ced u re  was successful e. g. in  chicken, b u t  fa iled  in  ra ts . Shay et al. (1952) 
a d m in is te red  m eth y lch o lan th ren e  th rough  a g a s tr ic  tu b e  to  39 W ista r ra ts  in 
o rd e r  to  induce cancer o f th e  stom ach. T hough  th e y  failed in producing  cancer 
in  th is  w ay , m yelosis w as developed in  3 r a ts  a n d  lym phoid leukaem ia  in  6.

I n  co n trast w ith  r a ts ,  in  mice i t  is re la tiv e ly  easy  to  induce leukosis b y  
m ean s  o f chem ical carcinogens. In  th is resp ec t n o tew o rth y  are th e  ex perim en ts 
o f  M orozenskaya  (1949) w ho produced  leukosis in  w hite  mice b y  su b cu tan eo u sly  
a d m in is te rin g  d im ethylam inoazobenzene in  oil, a com pound w hich h a d  been 
co n sid e red  a substance  selectively  p roducing  liv e r  cancer and hav ing , in  th is  
re sp e c t, th e  sam e effect as tan n ic  acid.

A ccording to  th e  lite ra tu re , tum ours o f  th e  lym ph  nodes are also ra re  
in  r a ts .  Ratcliffe  (1940) observed  in  W ista r r a ts  273 spontaneous tu m o u rs  o u t 
o f  w h ich  only 2 w ere m ed iastina l ly m p h o b lasto m a  and  2 lym phosarcom a. 
F a rr is  an d  Yeakel (1944) dissected 1000 W is ta r  ra ts  and  observed re ticu lu m  
ce ll sarcom a in  9.

Concerning re ticu losis  and  lym phatic  tu m o u rs , Gillman an d  G illm an  
(1952) have o b ta ined  e ssen tia lly  the  sam e re su lts  as th e  ones u n d er discussion 
b y  adm in istering  G rü b le r’s try p a n  blue su b cu tan eo u sly . The changes ap p earin g  
in  th e  lym ph  nodes be tw een  the  150th an d  3 0 0 th  d ay  of the  ex p erim en t were 
co n sid e red  on th e  basis  o f th e  predom inan t cell ty p e  as p lasm ocytom a, h is tio 
c y to m a , endotheliom a, param onocy tom a or haem ohistiocy tom a. W illheim  and  
I v y  (1953) have a tte m p te d  to  produce cancer o f  th e  stom ach b y  ad m in is te rin g  
d iffe re n t dyes b y  m o u th . In s te a d  of a cancer, m alig n an t ly m phob lastom a has 
b e e n  developed in  th e  abdom inal lym ph nodes o f  7 out o f 33 ra ts .

A s to  the  p re sen t investiga tions, th e re  is no  cause w hy to  regard  th e  find
in g s as spontaneous changes. The experim en ts w ere m ade in  ra ts  com ing from  
a  s t r a in  w hich has b een  b re d  b y  us for m ore th a n  6 years and  during  th a t  tim e 
s e v e ra l thousands o f an im als were dissected , m a n y  of them  2 to  3 y ea rs  old,
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w ithou t finding e ith e r  leukaem ia, o r a ly m p h atic  tu m o u r in  any  o f them . I t  seems 
therefore  w a rra n te d  to  assume th a t  the  tre a tm e n t perfo rm ed  is in  causa tive  
relationsh ip  w ith  th e  changes observed  in b o th  th e  haem opoietic  and  th e  re tic 
u la r  system s.

Though fu r th e r  w ork is needed  for so lv ing th e  problem  of pa thogenesis , 
i t  is th o u g h t th a t  th e  changes observed were due to  stim u la tio n  of th e  ac tiv e  
m esenchym a.

Sum m ary

(i.) In  th ree  o f 29 w h ite  ra ts  surv iv ing  a fte r  th e  180th day  of oral adm in istra tion  of a  tan n ic  
acid  solution, m orphological changes in d ica tiv e  o f m yeloid  leukosis have  been found .

(ii.) D iffuse h y p e rp la s ia  of th e  haem opoietic  and  re ticu la r  system s has been in d u ced  in  
w h ite  ra ts  by  p ro tra c te d  subcutaneous tre a tm e n t w ith  a  com m ercial tan n ic  acid p ro d u c t. T he 
re ticu lu m  cell h y p e rp la s ia  in the  ly m p h  nodes d isp layed  som etim es a neoplastic  c h arac te r.

(iii). The m orpholog ical changes observed  in  th e  endocrine  g lands and in th e  nucle i of 
th e  an te rio r h y p o th a la m u s suggest th a t  in  prolonged tan n ic  acid tre a tm e n t the  neuroendocrine  
reg u la tio n  becomes changed .

(iv.) The h y p e rp la sia  induced in th e  haem opoietic  an d  re ticu la r  system s by  prolonged oral 
o r  p a ren tera l tan n ic  acid  trea tm e n t is a ttr ib u te d  to  a s tim u la tio n  o f th e  active  m esenchym a.
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ПРЕДВАРИТЕЛЬНОЕ ИССЛЕДОВАНИЕ ЭКСПЕРИМЕНТАЛЬНОГО ГЕМО- 
БЛАСТОЗА, ВЫЗВАННОГО У КРЫС ДУБИЛЬНОЙ КИСЛОТОЙ

Б. Корпаши, А. Станоевич и М. Кольтаи 

Р е з ю м е
Авторы сообщают результаты двух опытов : в первом опыте они давали 20-и

белым крысам 4 раза в неделью, а в другим 40-а белым крысам раз в неделыо свежий 
водяной раствор дубильной кислоты через желудочную зонду (аптечный препарат). 
Опыты продолжались длительное время. В начале крысы получили 1%-ный раствор 
дубильной кислоты, затем авторы повышали концентрацию раствора через каждые два 
месяца на 1%. В конце концов концентрация раствора была доведена до 5-и %-ов. Во 
втором опыте авторы давали 80-и белым крысам длительное время неочищенный заводский 
препарат дубильной кислоты (»Валекс«) в водяном растворе подкожно. В начале опыта 
они давали 50 мг/кг, а затем они постепенно повысили дозу до 150 мг/кг.
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Среди крыс, получивших средство ч е р е з  р о т ,  29 крыс переживали 180-ий 
день опыта. Среди этих животных авторы у трех нашли изменения, характерные, для 
миэлоидного лейкоза в печени, селезенке, костном мозгу в легких и в головном мозгу. 
Большинство клеток обнаруженных в костном мозгу и в селезенке принадлежат к самым 
незрелым клеткам кроветворной ткани, и больше всего подходят клеткам Феррата, т. е. 
гемогистиобластам. В сосудах всех внутренних органов авторы нашли огромное коли
чество незрелых элементов гранулоцитарьного ряда.

В селезенке и в лимфатических железах крыс, получивших заводскую дубильную 
кислоту подкожно, авторы нашли гиперплазию разной степени ретикуло-эндотелияль- 
ных элементов (особенно плазматических клеток), не раз проявляющуюся в опухоло- 
подобных картинах. Выраженные изменения наблюдались со стороны эндокринных 
желез, а в ядрах передней подбугровой области авторы нашли кроме увеличения нерв
ных клеток и дегенеративные явления. Эти изменения указывают на то, что при хрони
ческом применении дубильной кислоты изменяется нейро-эндокринная регуляция.

Гиперплазию кроветворной и ретикулярной систем, вызванную длительным при
менением дубильной кислоты через рот и подкожно, авторы объясняют стимуляцией 
активной мезенхимы.
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