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Mitot ic  Act iv i ty  of Mast  Cei ls  in Precancerous  
M o u s e  Sk in  

The enormous  n u m b e r  of m a s t  cells appea r ing  in pre-  
cancerous  skin of mice p a i n t e d  w i t h  a romat ic  h y d r o c a r b o n s  
has been  cons idered  as t h e  resul t  of t r a n s f o r m a t i o n  f rom 
und i f f e ren t i a t ed  m e s e n c h y m a l  cells, because  no mi to t ic  
f igures were  observed  the re  (SIMPSON x a n d  SIMPSON e t  
al.~). However ,  HUNT a n d  HUNT 3 a n d  ALLE~ 4 found  
mi to t i c  f igures in  t h e  n o r m a l  m a s t  cells of rat .  On t h e  
o t h e r  h a n d ,  t h e  incorpora t ion  of t r i t i a t ed  t h y m i d i n e  in to  
some of t issue a n d  pe r i tonea l  f luid m a s t  ceils has  also 
been  descr ibed  (ALLEN 4, PAD&WER 5, WALKERS). Such a 
labelling, however ,  c anno t  be s imply  i n t e rp re t ed  as in- 
d ica t ing  the  ab i l i ty  of  mi to t i c  divis ion of m a s t  cells. I t  
has  been  sugges ted  b y  PELC v t h a t  i ncorpora t ion  of 
t h y m i d i n e  in to  D N &  can  occur  i n d e p e n d e n t l y  of t h e  
mi to t i c  cycle. 

In  t he  p r e s e n t  s tudy ,  t he  Harr i s  h e m a t o x y l i n  and  
neu t r a l  red  m e t h o d  of colouring m a s t  cells, as well as t he  
colchicine for t he  a r res t  of me taphases ,  were  appl ied  to  
d e m o n s t r a t e  mi toses  in  a large p o p u l a t i o n  of m a s t  cells 
f rom precancerous  mouse  skin  p a i n t e d  w i t h  benzan-  
thracene. 

A d u l t  female  mice  of t h e  R I I I / 1 9 c  s t r a in  were  pa in t ed  
wi th  0.05 mt  of 0.5% 7 ,12 -d ime thy lbenza (~ )n th racen  
(DMBA) in acetone,  4 t imes  twice  weekly.  4 and  6 weeks  
a f te r  t he  las t  pa in t ing ,  hal f  t he  an imals  were  sacrif iced a t  
10.00-11.00. The  skin w i t h  d i s t inc t  w a r t s  was sect ioned,  
f ixed  in e t hano l :  formol :  glacial acet ic  acid (85 : 10 : 5) a n d  
e m b e d d e d  in  paraf f in .  Sect ions  (6/,) were  cu t  a n d  coloured 
w i t h  Har r i s  h e m a t o x y l i n  a n d  neu t r a l  red  (0.0I~/o aqueous  
solution).  Moreover ,  8 an imals  chosen  f rom the  group  

Table I. Frequency of mitoses in mast cells of mouse precancerous 
skin 

Animal No. Time after No. of mast cells Mitotic 
painting (weeks) counted index 

(%) 

1 4 4637 0.78 
2 4 2394 0.46 
3 4 2108 0.64 

Total: 9139 Mean:0.62 

1 6 3742 0.85 
2 6 3655 0.79 
3 6 2177 0.53 

Total: 9574 blean:0.72 

Table II. Rate of inhibition of metaphases in mast cells from pre- 
cancerous skin of mice injected with eolehicine 

Animal Time (h) after No. of inter- No. of Mitotic 
No. colchicine injec- phasal cells mitoses index 

tion ( % ) 
Control ~ 9574 68 0.72 

1 2 2785 25 0.97 
2 2 3115 27 0.85 
1 5 3425 68 1.98 
2 5 4100 93 2.23 

The figures represent mean values from 3 animals. 

p a i n t e d  6 weeks before,  were  in jec ted  i.p. w i th  1.8 m g / k g  
b o d y  we igh t  of colchicine.  These  an imals  were  sacrif iced 
2 and  5 h a f t e r  in jec t ion.  

I n  t h e  sect ions  f rom all animals ,  var ious  mi to t i c  phases  
could be seen (Figure a, b, c, d). D e t e r m i n a t i o n  of t he  
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The mitoses of mast cells: 
(a) prophase, (b) meta- 
phase, (e)anaphase, ((t) 
telophase. 
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mitotic indexes yielded values 0.4-0.8% (Table I). The 
values for the mitotic indexes of animals sacrificed 6 
weeks after painting are higher than those for mice 
sacrificed 4 weeks after painting but  the difference is not  
significant. The distribution of mitotic phases calculated 
on 126 mitotic figures showed 17% prophases, 30% 
metaphases, 18% anaphases and 35% tetophases. Table 
I I  presents the frequency of mitoses 2 and 5 h after 
injection of colchicine. Between the 2nd and 5th h after 
injection, the mitotic index increased from 0.9-2.2%. To 
find the rate on an hourly basis, the difference between 
the values of the 2 and 5 h periods was divided by 3. 
Thus, 0.4% of mast  cells in precancerous mouse skin may  
be roughly estimated to enter mitosis every hour. 

The mitotic figures of mast  cells can mainly be seen 
beneath the epithelium, although they may be also 
observed in deeper skin layers. 

The results of the present s tudy suggest that  mitotic 
division is the prevailing way in which mast  cells in- 
crease their number in precancerous mouse skin. 

Rdsumd. En utitisant le 7,12-dimCthylbenza(c¢)nthrac$ne 
(DMBA) on a provoqu6 un papiUome dans la peau de la 
souris. On observe de nombreuses figures mitotiques dans 
les mastocytes du papillome formC. Le coefficient mito- 
t ique est de 0,6-0,7% ; l ' injection de colchicine augmente 
sa valeur. 

~V. SAWICKI 

Department o/Histology and Embryology, School o/ 
Medicine, Warsaw (Poland), 12th December 1966. 

L ' i n d u c t i o n  n e u r o g ~ n e  c h e z  l e s  O i s e a u x :  p a s s a g e  
du f lux  i n d u c t e u r  par  le f i l tre  m f l l i p o r e  1 

Des expCrienoes nombreuses et variCes ont  dCmontr6 
que chez les Amphibiens l ' induction de l'Cbauche neurale 
peut  avoir lieu m~me si l ' inducteur n 'est  pas en contact 
direct avec l 'ectoblaste. Chez les Oiseaux, au contraire, 
nous ne disposons d 'aucune prCcision ~ ce sujet. Pour 
combler cette lacune, nous avons entrepris des expCriences 
analogues ~ celles que S~-X~N ~ avai t  effectuCes chez le 
Triton, i l y  a quelques annCes. Cet auteur  a interpos~ un 
fittre millipore (diam~tre des pores - 0,8 p, 6paisseur du 
filtre - 20 ~) entre le jeune ectoblaste et l ' inducteur, soft 
normal soft artificiel (cellules HeLa). Malgr6 cette inter- 
vention, il a 0btenu ou bien la formation d'une 6bauche 
neurale typique, ou bien des inductions plus faibles, 
d 'aspezt  neuro~dal, ou, enfin, l 'ectoblaste, situ6 au-dessus 
du millipore, n'Ctait que 16g~rement 6paissi et compos6 de 
cellules cylindriques. Un peu plus tard, NYHOLM, S~X~N, 
TOIVONBN et VANIO s ont  repris ces experiences pour 
soumettre leurs prCparations ~ l 'analyse au microscope 
61ectronique. I1 s 'est rCvCl6 que le filtre millipore emp~che 
effectivement tout  contact  direct entre les cellules de 
l 'ectoblaste et l ' inducteur. 

Nos expCriences sont faites sur de jeunes blastodermes 
de Poulet cuttivCs in vi tro selon la technique de NEw 4 
16g~rement modifiCe (voir GALLERA et CASTRo-CoRREIAS). 

Deux blastodermes sex-vent ~ une seule opCration: le 
donneur, toujours au stade de la ligne primitive .achev$e, 
et l'hCte, k un stade plus jeune (ligne primitive moyenne 

longue). Les opCrations sont pratiquCes du cCt6 ventral.  
Nous enlevons soigneusement l 'endoblaste du croissant 
antCrieur de Duval  et le rempar t  vitellin situ6 plus on 
avant.  Contre cet ectobtaste dCnudC, nous apptiquons un 
cart6 de millipore, dont  le cCt6 mesure 1,7 mm (Millipore 
filter Comp. Bedford, Massachusetts; 6paisseur 25 12, 
diam~tre des pores 0,45 p). Nous dCcoupons le tiers 
antCrieur de la ligne primitive du blastoderme-donneur 
et nous le transportons sur ce fragment de millipore. 
Nous orientons le greffon de teUe fa~on que sa face ventrale 
soft appliquCe contre le filtre et son bord antCrieur tourn6 
vers l 'extr~mit6 c~phalique de lu ligne primit ive de l 'h~te. 
Le liquide surnageant soigneusement retirC, nous remet-  
tons le blastoderme g l'Ctuve. Le greffon so contracte 
tout  d 'abord et ne commence ~ adhCrer au millipore 

Fig. 1. Microphotographie in toto d'un blastoderme off le greffon 
mis sous le millipore a induit dans l'ectoblaste, situ6 de l'autre c6t6 
du filtre, la formation d'une plaque neurale. La tCte de l'embryon- 

h6te surplombe partiellement le millipore. 

Fig. 2. Coupe d'un autre embryon que celui reprCsextt6 sur la Figure 
1. Sous le millipore, on voit l'Cbauche neurale fournie par le greffon 

et au-dessus du filtre la plaque neurale induite. 
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