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In  previous investigations (K ellner an d  M atkó  : Tissue Changes O bserved  
in  R a ts  Poisoned w ith  Colchicine ; p resen ted  a t  th e  Congress of P a th o lo g is ts , 
1949) we tr ie d  to  find such a dosage of colchicine th a t  facilitates longer v iab ility  
o f th e  an im als, in  sp ite  of th e  fac t, th a t  th e  poison exerts an action  on ce llu lar 
division. T his m ethod  of adm inistering  colchicine was found in the  chronic 
a d m in is tra tio n  o f  sublethal doses. D eta iled  stud ies o f th e  organs revea led  th a t  
ch a rac te ris tic  changes are given rise to  in  th e  bone m arrow , as well as in  th e  
b lood. W e w ished to  determ ine w hether th e  b lood  coun t showed changes w hich 
w ould d raw  a tte n tio n  to  th e  danger of tre a tm e n t in  th e  case of chronic ad m in is­
tra tio n  o f  colchicine. In  tu m o r th e ra p y  only  such dosages are p rac ticab le  th a t  
ren d er pro longed adm in is tra tio n  o f colchicine in  effective doses possible. W hen  
adm in iste ring  various doses o f colchicine, changes o f th e  blood count a n d  o f  th e  
bone m arrow  have been observed, b u t in accordance w ith  our p rim ary  aim  i t  
was th e  changes b rou g h t abou t b y  th e  chronic adm in is tra tio n  of colchicine th a t  
have been considered in the  first place.

The changes occuring in the blood count and bone marrow of rats after a single injection 
of colchicine were first noted by Dixon (5), who observed that the initial decrease in the number 
of leucocytes was followed by a marked leucocytosis within a few hours. Beside the increase 
in the number of the polymorphonuclear leucocytes he found nearly no change in the number of 
lymphocytes. He explained the decrease and increase of the leucocyte count the following way : 
these cells first stream back into the capillaries of the lungs and spleen and into the marrow, 
later they reappear in the peripheral circulation. According to this author, large doses of colchi­
cine have a destructive effect on the bone marrow, a small dose, on the other hand, exerts a 
stimulative effect thereon. Beck (1) determined leucocyte counts at 2 to 4 hours intervals 
following a single injection of 0.1 mg/kg of colchicine. He did not consider the initial reduction 
in the number leucocytes to be significant, but he also registered an increase in the leucocyte 
count. He found no appreciable changes in the differential blood count. In 1939, Borsetto (2) 
reported data on changes in the blood counts of dogs. After the administration of 3 mg/kg of 
colchicine, the animals died within a period of 15 to 16 hours. He obtained blood from the heart 
at four-hour intervals by puncture. After an initial decrease in the number of leucocytes he found 
leucocytosis, mainly due to the increase in the number of granulocytes. There was a rise in the 
hemoglobin values that could be explained with the increase in number and volume of red cells. 
The effect on human blood of therapeutic doses was studied by Levison (8), he found, however, 
no marked effect on the bone marrow. The effect of single and repeated doses of colchicine on 
the normal blood count in man was studied by Landolt (7), in 1943. He found a slight decrease 
in the number of leucocytes after 2, 5, 7 or more hours in a few cases only, which was followed by 
a slight leucocytosis of short duration. The sternal punctate showed no marked changes. The 
kariorhexis of red cells was conspicuous and so was the vacuolisation of the nuclei and plasma
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in the myelopoetic cells. Widmann (9) in 1949, found that in case of colchicine poisoning the 
bone marrow was exhausted, the number of immature myeloid elements was increased and these 
latter cells showed signs of toxic degeneration. Cells in the state of mitotic division and resting 
cells —  both belonging to the haemopoetic system — are equally lesioned.

Methods. In our experiment we used vermin-free white (albino) rats of 150 to 200 g body 
weight. Twenty-four of the animals were poisoned acutely and 48 chronically with a 0,2 per cent 
solution of Colchicinum purissimum cryst. (Merck.) The lethal dose was 300 gamma per 100 g. In 
acute experiments we injected a single sublethal dose (200 gamma/100 g) subcutaneously; following 
the injection, blood was obtained from the tail vein at 1, 2, 3, 6, 12, 24, 36, and 48 hours, or 
later. Parallel with the examination of blood the bone marrow was also studied. In chronic 
experiments the animals were given 2/3 to 1/2 part of the sublethal dose (130 to 100 gamma/100 g) 
every third day. The animals thus treated survived for 10 to 12 weeks and received approxi­
mately a total of 3 to 6 mg of colchicine.Sometimes treatment was discontinued for a longer period 
of time then it was resumed again. Blood was always taken prior to the administration of col­
chicine. The bone marrow was studied depending on the changes of the blood count. In the 
beginning, bone marrow was obtained from the distal one-third of the femur with a technique 
similar to that of sternum puncture. The bone, however, often became fractured and bled freely, 
thus rendering smears useless. Later the femur of the animal was prepared, cut up, the bone marrow 
was curetted, and, dropping natrium citrate solution to it, smears were prepared, which then 
were stained with May-Grünwald-Giemsa's solution. In many cases the bone marrow was also 
embedded.

R ats  are n o t v e ry  su itab le  for the  p u rp o se  o f haem atological experim en ts, 
o w in g  to  th e  g rea t v a ria tio n s  in blood coun ts a n d  bone m arrow  findings o f these 
a n im a ls . H aving  used  ra ts  in  our prev ious colchicine experim ents, how ever, 
we d id  n o t w an t to  change th e  species. C onsidering th e  high v a ria b ility  o f the  
find ings, 20 contro l an im als were used. In  ad d itio n  to  th is p recau tion , th e  hae- 
m o s ta tu s  of each an im al w as determ ined  p rio r  to  trea tm en t. O ur d a ta  re la tive  
to  re su lts  ob ta ined  in  th e  contro ls (Tables I . a n d  II.) are, in  general, sim ilar to  
th o se  published  b y  Klineberger [6] and  Cameron  an d  Watson [3, 4 ] .

TABLE I.

Type of Cell V ariation Average

Red Cells (million) ................................. 4,4—6,5 5,6

White Cells (thousand) ......................... 7,a—12,6 10,6

Metamyelocytes (Jugend) ................... o— i% 0,2%

Metamyelocytes (S tab )........................... 0 -3 % 0J%

Segmented forms (polymorphoauclears) 15—34% 22,9%

Eosinophils................................................. 1-4% 2,7%

Lymphocytes ........................................... 60—79% 70,3%

Monocytes.................................................. 1-6% 3,2%

Normal blood count o f the rat basád on data obiained from 20 control animals.
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The blood count of th e  r a t  contains usually  a g rea t num ber of ly m p h o cy tes , 
th ese  rep resen ting  frequen tly  70 to  80 p er cen t of w hite  cells. On a d m in is tra tio n  
o f  th e  su b le tha l dose of colchicine (200 gam m a/100 g), the leucocyte  coun t 
decreases sligh tly , reaching its  low est p o in t in  ab o u t 1 to  2 hours. I f  th e  changes 
in  th e  d ifferen tia l count are given only  in  p e r cen t, i t  is ra th e r difficult to  in te r ­
p re t th e  p ic tu re , therefore th e  leucocyte coun ts are  represen ted  in  th e  g rap h s 
b y  abso lu te  num bers, in th e  Tables, how ever, i t  is only th e  p e rcen tu a l values 
th a t  are given, alw ays p resen ting  th e  to ta l  n u m b er of leucocytes as well. W hen  
th e  n u m b er of leucocytes decreases, i t  is th e  n u m b er of the  granu locy tes in  th e  
first place th a t  is reduced. (Fig. 1.) Follow ing th e  phase  of leucopenia, leucocytosis 
occurs, reaching  its  peak  betw een  12 to  36 hours, m ain ly  due to  th e  increase 
in  th e  n u m b er o f elem ents belonging to  th e  m yeloid series. This increase  is 
considerable in  th e  m a jo rity  of cases ; in stead  o f  th e  norm al 8 to  12 th o u sa n d  
even  30 to  50 th o u san d  w hite cells m ay  be found  an d  a slight sh ift to  th e  left 
m a y  also be observed (Table I I I .) . In  such cases th e  num ber of leucocy tes con­
siderab ly  exceeds th a t  of th e  lym phocytes.

SO 000 W hite  Cells

In the 2nd hour mild leucopenia, in the 12th hour leucocytosis reaches its maximum, the 
number of granolocytes exceedesthatof the lymphocytes. From the 24 th hour original heamosta- 
tas develops again.

---------- =  white cells,------------------- =  lymphocytes...........=  segmented forms
polymorphonuclears).

A fter colchicine in jec tion  th e  n u m b er o f lym phocytes also v a rie s , th is  
v a ria tio n , how ever, is no t as regu lar as th a t  o f th e  leucocytes. T he low  grade 
anem ia is ind ica tive  o f th e  lesion of th e  e ry th ro cy tes . In  the  course o f leucocytosis 
1—2 nuclea ted  red  cells also ap p ear in  th e  p e riphera l blood count.
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D ue to  the leucopen ia  occuring in  th e  p e rip h era l blood count th e  m a tu re  
g ranu locy tes d isap p ear from  the bone m arrow  an d  stream  in to  th e  c ircu la tion , 
p ro b a b ly  in order to  rep lace  the  granulocytes d estro y ed  peripherally  b y  colchi­
cine. In  such cases a g re a t num ber of leucocytes are  seen in the  in te rs titiu m  of 
th e  lu n g  in em bedded sections. M yelogram m s show  a relative increase o f  e ry th ro - 
b la s ts , together w ith  a m ark ed  reduction  in  th e  num ber of segm ented  form s. 
(T able  IY .)

TABLE II.

T y p e  o f  C ell
V aria tion

о//о
Mean

%

Immature erythroblasts...........................

CO140CO 5 ,2

Mature erythroblasts............................... 1 9 , 6 — 2 3 ,2 2 1 ,6

Myeloblasts.................................................. 4 , 2 —  5 ,0 4 ,3

Promyelocytes........................................... 2 , 2 —  4 ,6 3 ,2

Mvelocytes.................................................. 4 , 4 —  7 ,6 6 , 0

Metamyelocytes (Jugend)....................... 5 , 4 —  7 ,6 6 , 6

Metamyelocytes (Stab)............................. 6 , 2 — 1 4 ,0 1 0 ,0

Segmented forms....................................... 2 2 , 4 — 2 4 ,8 2 3 ,2

Immature eosinophils ............................. 1 ,6 —  3 ,6 2 ,5

Mature eosinophils................................... 2 , 0 —  4 ,6 3 ,0

Basophils...................................................... 0 , 0 —  3 ,0 0 ,1

Megakaryocytes......................................... 0 , 2 —  0 ,4 0 ,3

Lymphocytes............................................. 9 , 6 — 1 5 ,4 1 1 ,8

Reticulocytes............................................. 1 ,8 —  2 ,8 2 ,2

Normal bone marrow finding in the rat as determined in 30 control animals.

A pprox im ate ly  22 to  25 per cen t o f th e  cells o f th e  norm al bone m arrow  
consists of segm ented (polym orphonuclear) leucocy tes (Fig. 2/A) ; in  th e  phase 
o f  leucocytosis th e  n u m b e r of young m yelo id  elem ents increases an d  one can 
observe  m any d is to r te d  m itosis resem bling m o n as te r  and d is to rted  g ian t cells 
w hich  are sim ilar to  cell form s found in  cases o f colchicine poisoning (F ig. 2/B). 
L a te r  these  cells becom e s tu n te d , tak e  up  th e  fo rm  o f a rosette , th en  d isin teg ra te  
w ith  piknosis. (Fig. 2/C.) T h e  toxic lesion o f th e  bone m arrow  g radually  increases, 
th e  cells become less re s is ta n t, are deform ed a n d  la te r  d isin tegrate . (F ig. 2/B.)
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T hese sm ears can n o t be ev a lu a ted  an y  m ore. D epending on the dose, the  haem o- 
s ta tu s  e ither becom es norm al again  in  ab o u t 48 to  72 hours, or, toge ther w ith  
the  d e te rio ra tion  o f the toxic lesion, toxic panm yeloph tisis  develops an d  th e  
an im al dies.

Anim als receiv ing  chronic tre a tm e n t were g iven 2/3 to  1/2 of the  su b le th a l 
dose a t th ree  d ay s  in tervals an d  th u s  acu te  tox ic  sym ptom s rem ained in  th e  
background . B lood counts an d  bone m arrow  h ad  been exam ined  once a w eek  
on ly  and  it  w as found  th a t  in chronic colchicine poisoning th e  changes o f th e  
blood count an d  bone m arrow  were p rincipally  sim ilar to  acu te  changes. T h e  
m ain difference is th a t  the changes are of a low er grade an d  develop slow ly. 
W hen sm aller doses are given, th e  lesion is also of a lesser degree and  th e  reac tio n  
o f  the  hone m arro w  is not so excessive, either.

In  the p e rip h era l blood co u n t a t  abou t the  30 th  to  40 th  day  of tre a tm e n t 
th e  leucocyte co u n t shows a rise a fte r  m inor v aria tions, th e  num ber of leucocytes 
exceeds th a t  o f th e  lym phocytes, resem bling acu te  changes. T he sudden increase 
is, however, u su a lly  of a lesser degree (20 to  25 th o u san d ). A t th is  tim e n u c lea ted  
red  cells and hypersegm ented  leucocytes appear in  th e  b lood  count and  th e re  
is a slight sh ift to  th e  left. A fter th e  reaction  subsided, th e  num ber of leucocytes 
is reduced n early  to  th e  norm al va lue , b u t  the  nu c lea ted  red  cells do no t d isap p ear. 
I f  tre a tm e n t is con tinued , the  cha rac teris tic  changes in  th e  blood count reoccu r 
severa l tim es, b u t ,  due to  the  g rad u a lly  increasing in ju ry  o f the  bone m arrow , 
th e  reactions are  less and  less m ark ed  (Table Y. an d  Fig. 3.). I f  tre a tm e n t is 
d iscon tinued , th e  anim als regenerate . B y th is  m eth o d  i t  was possible to  keep  
a num ber of an im als alive, in sp ite  o f colchicine tre a tm e n t, for a period of 1 to  
i y 2 years. In  th e  bone m arrow  of anim als su b jec ted  to  chronic tre a tm e n t, a t  
th e  tim e of th e  su d d en  increase in  th e  num ber o f leucocytes, changes sim ilar to  
those seen in a c u te ly  poisoned an im als could be observed. A t first m atu re  g ra n u ­
locytes d isappear from  the  bone m arrow , then  a to x ic  lesion of th e  bone m arrow  
develops. Due to  repeated  ad m in is tra tio n s of colchicine, no com plete resting  
s ta te  develops in th e  bone m arrow , e ith e r, no t even a fte r  th e  leucocytosis su b ­
sided. (Table IV .) T he num ber of lym phocytes is also m arked ly  d im in ished . 
In  the  lym phoid  organs (spleen, ly m p h  nodes, th y m u s gland) m arked  d isin tegra tion  
o f  cells, increase o f  the  num ber o f re ticu lum  cells an d  fo rm ation  of giant cells 
is seen.

I f  tre a tm e n t is continued for a longer period o f tim e  w ith o u t in te rru p tio n , 
th e  charac teristic  changes often reoccur. A fter th e  subsidence o f the  recu rren t 
leucocytosis, th e  an im als becom e m ore an d  m ore anem ic an d  a t  the  sam e tim e  
a condition sim ilar to  agranulocytosis develops. T he n u m b er o f red  cells is re d u c ­
ed  from  5 to  6 m illion to  1 m illion an d  m any  n u c lea ted  red  cells appear in  th e  
b lood count. T h e  num ber of leucocytes drops from  8 — 12 th ousand  to  2 —4 
th o usand . (Table V II.)  In  the sm ears, to g e th er w ith  a m ore m arked  shift to  th e  
le ft, m any o v er-m atu re , d isin tegra ting  g ranulocytes are  seen. D ue to  the  m ark ed
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d is in te g ra tio n  of red  cells, m any  cells co n ta in in g  iron  p igm en t a p p e a r in  th e  
sp leen , liver and  ly m p h  nodes.

N o bone m arrow  sm ears can be p re p a re d  ‘from  th e  fem u r a n d  s te rn u m  
o f  th e  anim als a fte r  th is  phase, th e  b o n e  m arrow  is d ry , c ru m b y , sim ilar to  
sa w d u s t. In  the sections a t  first th e  increase  in  the  num ber o f  d is to rte d  g ian t 
cells is th e  m ost s trik in g  ; these cells possess a num ber of h y p e rch ro m a tic  nuclei 
o f  irre g u la r  shape (F ig. 4 /B ). The rem ain ing  bone m arrow  cells g rad u a lly  d isin te-

30 000 W h ite  Cells

Fig. 3. : Chr. IV/S. Received a total of 6610 gamma of C. On the 56th, 100th and 190th day the 
number of granulocytes exceeds that of the lymphocytes. ------- =  white cells, . --------  lympho­

cytes, ..........=  segmented forms (polymorphonucleárs).

g ra te  w ith  piknosis an d  to g e th e r w ith  th e  d isappearance of g ian t cells, th e  n u m b er 
o f  re ticu lu m  cells increases ; these la t te r  cells are  la te r tran sfo rm ed  in to  connec­
t iv e  tissue  cells (Fig. 4/C). L a te r ex tensive bone form ation begins in  th e  fibrous 
tis s u e  an d  the  whole p ic tu re  is sim ilar to  t h a t  seen in  ostitis fibrosa genera lisa ta  
(F ig . 4/D ). In  th is  p h ase  th e  process is irreversib le , i t  is fu tile  to  d iscon tinue  
th e  ad m in is tra tio n  o f colchicine, th e  an im als die sooner or la te r, because myeloid 
tis su e  is replaced (su b stitu ted ) b y  fibrous tissue  everyw here.

*

In  68 of our exp erim en ta l anim als, changes showed a course sim ilar to  the  
o n e  described above. R eactions of in d iv id u a l anim als differed only  in  tim e  and  
in te n s ity . In  four cases ch aracteristic  changes o f the  blood cou n t w ere n o t observ­
ed  ; th e  blood co u n t o f these anim als w as d ifferent p rio r to  tre a tm e n t a lready , 
in a sm u ch  as no lym po id  blood count w as seen in these cases.

W e consider colchicine effect to  be  a tox ic  lesion, w hich in ju res  d iv id ing 
cells in  th e  first p lace an d  p robab ly  a ffec ts  non-dividing cells as well. In  th e  
case  o f chronic ad m in is tra tio n , the  reg en era tiv e  pow er o f th e  bone m arrow  
a p p e a rs  to  be ex h au sted  a fte r rep ea ted  d estruc tion  of cells an d  th is  leads to  
fibrosis. The lym phocy te  system , of course, is in jured  n o t so m uch  in  th e  bone 
m arrow y b u t ra th e r  in  th e  lym phoid o rgans. B y means o f com plete  histological 
s tu d ie s  it  could be show n th a t  none o f  th e  v ita l organs was in ju red  to  such an 
e x te n t  as was th e  haem opoetic  system . W e are of th e  opinion th a t  colchicine 
—- a t  least in th e  case o f chronic ad m in is tra tio n  — destroys even th e  haem opoetic



.Fig. 4 . Í : Normal bone marrow

.Fig. 4. С : Increase of reticulum  cells among piknotically d is in teg ra ted  bone
marrow cells. ( X 320

Fig. 4. В  : D istorted giant cells in bone marrow ( x  320).

Fig. 4. D : Connective tissue bone formati on in th e  fibrous bone marrow
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system  and  th e reb y  kills the  anim al. T h is sta tem en t is ren d ered  more probable 
b y  th e  fact th a t  ex tram ed u lla ry  haem opoesis canno t be seen anyw here.

Blood count changes seen in  th e  case of chronic ad m in is tra tio n  ind ica te  
th a t  w hen the  n u m b e r o f leucocytes decreases, n u c lea ted  red  cells and  h y p er- 
segm ented leucocytes appear, tre a tm e n t of th e  r a ts  shou ld  be d iscontinued 
im m ediately . A fte r a certa in  period  o f tim e th e  haem opoetic  system  regenerates 
an d  trea tm en t can  be  continued ag a in .

In  our ex perim en ts in  tu m o r th e ra p y  th e  g rea te s t d ifficulty  was caused 
b y  th e  toxic effect on th e  bone m arro w  of colchicine, th e re fo re  i t  should be d e te r­
m ined  w hether in ju ry  to  the  haem opoetic  system  could  be  d im in ished  if  colchicine 
tre a tm e n t were perform ed to g e th e r w ith  adequate  su p p o rt to  th e  bone m arrow .

Ac. No. 11/2. TABLE III.

H o u r 0 1 2 3 ! 6 12 25 36

Red cells (million)........................ 5 ,8 6 ,5 7 ,4 4 , 9 6 ,6 6 ,8 7 ,0 8 , 4

White cells (thousand)................ 1 1 ,2 7 ,8 8 ,7 1 4 ,2 7 ,5 1 6 ,6 2 0 ,4 4 0 , (V

Metamyelocytes (Jugend)............ — — — — — 1 1 1

Metamyelocytes (S ta b )................ 1 2 1 1 2 2 2 —

Segmented forms (polymorpl o-

nuclears) ..................................... 3 4 3 2 1 6 2 7 2 7 2 3 5 1 6 6

Eosinophils....................................... 3 1 2 2 1 2 — 1

Lymphocytes ................................. 6 0 6 5 8 0 6 8 6 8 71 4 5 3 1

Monocytes....................................... 2 — 1 — 1 1 1 1

Ac. No. I/1 0 .

Hour 0 1 2 3 6 1 2 2 4 3 6

Red cells (million)......................... 6 ,3 6 ,2 5 , 8 5 ,4 5 ,7 5 ,4 5 , 9 6 , 2

White cells (thousand)................. 7 ,8 8 ,2 6 ,1 1 2 ,8 1 0 ,2 1 8 ,5 1 2 , 0 9 , 7

Metamyelocytes (Jugend) ........... — — — — — 1 — —

Metamyelocytes (Stab)................. 3 2 1 2 2 3 1 1

Segmented forms

(polymorphonuclear)................. 2 5 2 4 22 2 6 2 8 4 9 3 5 3 1

Eosinophils....................................... 1 3 1 2 3 2 2 1

Lymphocytes ................................. 6 5 66 6 9 6 2 59 3 9 5 3 5 8

M onocytes....................................... 6 5 7 8 8 6 9 9

Table III.  200 gamina/100 g of colchicin produces a mild leucopenia in 1 to 2 hours, followed by 
a marked leucocytosis at the 12th—36th hour. Leucocytosis is due to the increasing number of 
segmented forms (polymorphonuclears). At this time one-two young forms can also be seen.

10 Acta Morphologica II/2.
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TABLE IV.

Type of cell
Range 

of variation
%

Mean
%

Immature erythroblasts........................... 3,4— 4,4 4,1

38,0—43,4 41,1

Myeloblasts.................................................. 3,2— 7,2 5,4

Promyelocytes ............................................ 3,4— 6,8 4,8

Myelocytes .................................................. 5,8— 18,4 12,6

Metamyelocytes (Jugendj......................... 1,6— 6,4 4,8

Metamyelocytes (Stab)............................. 1,2— 5,6 3,4

Segmented form s....................................... . 7,8— 14,6 11,0

Immature eosinophils............................... 0,8— 8,6 3,8

Mature eosinophils ................................... 0,2— 1,6 0,8

Basophils...................................................... 0,0— 0,3 0,2

Megakaryocytes....................................... 0,2— 0,6 0,4

Lvmphocytes............................................... 3,6— 4,8 4,3

Reticulum cells ......................................... 2,2— 6,2 3,9

Table IV. Bone marrow count after 2 hours, following the administration of 200 gainma/100 g 
o f colchicin : The number of erythroblasts is relatively increased, the number of segmented 

forms (polymorphnuclears) is reduced (Based on data obtained from 5 animals).

TABLE V.
Chr. I/ 10. Received a total of 2560 gamma C.

Day 0 10 22 36 43 50 57 64 70

Red cells mill.................... 4,8 4,4 4,8 4,5 4,0 3,7 6 ,6 6,0 4,7

White cells thousand........ 8,3 12,1 10,6 16,2 17,4 14,1 15,6 26,7 10,8

Myelocytes ......................... — 1 3 4 6 8 1 1 —
Metamyelocytes (Jugend) — 3 3 5 12 6 2 2 —
Metamyelocytes (Stab) . . . 1 3 2 2 11 9 1 5 3

Segmented forms................ 24 25 18 48 26 20 45 66 10

Eosinophils......................... 4 2 2 2 1 5 2 1 2

Lvmphocytes....................... 67 64 6 8 37 42 46 43 22 84

M onocytes........................... 4 2 4 4 2 6 6 3 1

From the 36th day nucleated red cells, max. : on 43th day : 100/12 ; from the 57th day 
toxic granulation of leucocytes.



Fig. 2. A : Normal bone marrow (x  1300). Fig. 2. В : The number of segmented forms is reduced, 
among young myeloid elements distorted mitosis 

can be seen, (x 1300)

Fig. 2. C : Vacuolised myeloid elements with toxic 
granulation, (x 1600).

)

Fig. 2. D : Toxic bone marrow, (x 1300).
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Chr. 11/83. Received a total of 4672 gamma C.

Day
*----------------------

0 10 30 50 70 90 100 105 110

Red cell? mill...................... 4,5 6,0 5,1 5,9 4,9 3,4 4,1 4,3 3,9

White cells thousand......... 11,7 13,4 13,2 18,6 12,8 5,1 11,2 18,3 6,0

Myelocytes ....................... — — — — — — 1 1 —

Metamyelocytes (Jugend) — — — 1 — 2 3 4 1

Metamyelocytes (Stab) . . . — 1 — 1 1 2 2 3 2

Segmented forms................. 15 11 25 50 20 27 12 42 23

Eosinophils......................... 4 1 4 4 4 2 3 — —

Lymphocytes....................... 79 84 69 43 72 61 77 49 74

Monocytes........................... 2 3 2 1 3 6 2 1 —

From the 70th day nucleated red cells, max. on 90th day. Hypersegmented leucocytes.

Chr. 11/95 Received a total of 5230 gamma of C.

Day 0 10 30 50 70 90 100 105 n o

Red cells mill...................... 4,4 5,2 4,8 4,5 4,8 5,3 3,8 3,4 3,5

White cells thousand......... 1 2 ,6 12,4 9,5 11,5 17,3 8,4 14,0 47,6 17,3

Myelocytes ......................... — — — — — — 3 3 9

Metamyelocytes (Jugend) — — — 3 — — 3 3 2

Metamyelocytes (Stab) . . . — 2 1 1 1 — 5 3 3

Segmented forms................. 21 2 2 39 36 27 37 24 50 35

Eosinophils......................... 3 3 6 9 6 6 — — 1

Lymphocytes....................... 74 69 53 46 64 53 62 39 49

Monocytes........................... 2 4 1 5 2 2 3 2 1

From the 50th day nucleated red cells, max. on the 105th day. 
Hypersegmented leucocytes with toxic granulation.

10*
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Chr. II./96. Received a total of 6840 gamma of С

D ay 0 10 30 50 70 90 100 105 110 115 120 125

Red cells, m i l l .  . . . 5,5 4,5 4,1 4,4 4,1 3,9 3,8 3,5 4,3 3,8 3,2 3,1

White cells,
thousand............ 11,1 12,7 11,8 15,4 8,2 11,9 8,3 16,7 7,0 6,0 10,7 8,2

Myelocytes .......... — — — — — — — 4 4 1 0 0

Metamyelocytes 
(Jugend)............ — — — — — — — 3 1 1 5 1

Metamyelocytes 
(Stab) ................ — 2 1 1 2 — 1 2 4 5 1 —

Segmented forms.. 15 39 41 26 20 25 19 30 18 12 40 22

E osinophils.......... 3 3 2 4 2 1 2 1 2 2 1 3

Lymphocytes........ 78 51 49 68 71 69 77 56 68 72 51 72

M onocytes............ 4 5 7 1 • 5 5 1 4 3 7 2 2

From the 50th day nucle ited r ■d cell s, ma?c. on )0th dav ; tc 100 eucoc]ftes ISУ

Table V. : Chronic changes in blood count.
TABLE VI.

Type of cell

F irst week 2nd week 3d w eek

V ariation
%

Mean
%

V ariation
%

Mean
%

V aria tion
%

Mean
%

Immature erythroblasts . . . . 4,2— 5,0 3,7 2,5— 3,0 2,8 1,4— 2,2 2,0

Mature erythroblasts ........... 36,0—38,2 37,2 35,0— 36,8 36,3 31,1—35,2 33,6

M yeloblasts............................. 4,1— 7,0 5,3 4,2— 7,6 6,0 4,0— 4,5 4,3

Promyelocytes......................... 1,5— 3,8 2,9 3,4— 8,1 5,7 4,2— 6,8 5,6

Myelocytes ............................. 6,1— 8,0 7,1 4,6— 6,1 5,4 4,6— 6,6 5,1

Metamyelocytes Jugend . . . . 4 — 6,1 5,1 5,6— 5,8 5,7 3,8— 4,1 4,0

Metamyelocytes (S tab )........ 6,5— 6,8 6,7 4,2— 4,5 4,3 5,3— 6,4 5,9
Segmented form s.................. 18,5—22,0 20,1 19,6—21,0 20,0 18,0— 19,6 18,8
Immature eosinophils.......... 0,7— 2,6 1,7 1,0— 4,0 2,5 4,8— 6,3 5,5

Mature eosinophils .............. 1,0— 1.3 1,2 0,8— 1,6 1,4 2,4— 4,7 3,6
Basophils................................. 0,1— 0,2 0,2 0,0— 0,4 0,2 0,1— 0,5 • 0,3
Megakaryocyteos................... 0,1— 0,4 0,3 0,2— 0,5 0,4 1,0— 1,2 1,1
Lymphocytes........................... 2,8— 5,4 4,6 2,4— 4,8 4,6 3,2— 4,2 3,8
Reticulum cells...................... 3,6— 4,3 3,9 3,6— 4,9 4,7 5,8— 7,0 6.4

Table VI. : Data of bone marrow obtained from animals treated for a period of 1 to 3 Weeks.
The erythroblasts are increased in number, the number of segmented forms is reduced. 

;Slight increase in the number of reticulum cells (Based on data obtained from 15 animals).
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TABLE VII.

In it ia l  value M axim um M inimum

Chr. III/234-V Lived 65 days Received a total of 2248 у  of C

5 400 000 6 140 000 1 350 000
7 200 10 800 2 600
4 248 7 344 2 444
2 520 3 348 156

Chr. II/83-Ь Lived 109 days Received a total of 4672 у of C

5 480 000 6 120 000 3 990 000
11 700 18 300 6 000
9 243 13 908 4 440

Segmented forms................................... 2 223 3 294 1 560

Chr. III/234-é Lived 67 days Received a total of 2670 у  of C

5 300 000 5 680 000 2 400 000
7 200 10 700 4 700
6 336 7 490 4 324

Segmented forms................................... 504 2 782 376

Table VII. : Aplastic anemia occuring in the terminal phase.

Summary

1. In acute colchicine poisoning, after phases of milder leucopenia and more marked 
leucocytosis, toxic panmyelophtisis develops.

2. In chronic colchicine poisoning gradually progressing secondary aplastic bone marrow 
destruction is brought about, which finally leads to the complete termination of myelopoesis, 
as well as to the fibrous transformation of the bone marrow.

3. The development of the secondary bone marrow destruction can be prevented for a 
longer period of time by temporary discontinuance of treatment.
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ДЕЙСТВИЕ ХРОНИЧЕСКОГО ОТРАВЛЕНИЯ КОЛХИЦИНОМ НА КАРТИНУ
КРОВИ И НА КОСТНЫЙ МОЗГ 

Л. Матко и А. Харасти 
Р е з ю м е

При хроническом отравлении колхицином, исследование органов показало, что в 
крови и в костном мозгу возникают характерные изменения. Авторы ставили себе задачей 
установить : существует ли такое изменение картины крови, которое еще заблаговременно 
могло бы предупредить врача об угрожающей опасности длительного лечения колхици­
ном.

Для своих опытов авторы использовали 20 контрольных животных ; они отравили 
24 крыс однократной сублетальной подачей, а 48 крыс хронической подачей колхицина.

В остром опыте они установили, что после впрыскивания колхицина число лейкоци­
тов несколько понижается, достигая самый низкий у ровень через 1-2 часа. Затем возникает 
лейкоцитоз, который достигает свой максимум между 12—36 часов. В костном мозгу они 
одновременно наблюдали токсический панмиелофтиз. Картина крови стала опять нормаль­
ной приблизительно через 48—72 часа.

При хроническом отравлении изменения крови и костного мозга напоминают 
изменения, описанные при остром отравлении, но они менее выражены, так как костный 
мозг уже подвергался повреждениям вследствие первых доз колхицина. Приблизительно 
через 5—7 недель появляются ядерные красные кровяные тельца и гиперсегментирован- 
ные лейкоциты. В костном мозгу число эритробластов относительно повышено по сравне­
нию к молодым формам лейкоцитов. В том случае, когда авторы в этой стадии прекратили 
лечение, произошла регенерация костного мозга, однако, при продолжении лечения 
развивалась вторичная апластическая анемия, мозг подвергался волокнистому преобразо­
ванию и животные погибали.


