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more typ ica l  mitosis  is observed.  F o r  cer ta in  deve lop-  
men ta l  s tages of Neurospora, a facu l t a t ive  mechan i sm of 
longi tudinal  division of f i l amentous  nuclei  as advanced  
be KEEPING 0 and  W~.IJ~R et  al.4 m u s t  therefore  be con- 
s idered 7. 

nucl6aire que  celui, p lus  classique, des conidies  en  ger- 
minat ion .  

D. E.  BIANCHIS and G. TuRIAN 

Laboratoi~e de Microbiologie, Institut de Bota~ique gd~drale, 
Universitd de Gen~ve (SuSsse), 76th September Z966. 

Rdsumd. La  diff6renciat ion conidienne de Neu*'ospora 
crassa s ' a cc0mpagne  de divisions nucldaires dane lee 
hyphes  en  const r ic t ion jusqu'~t l ' a ch~vemen t  de la  septa-  
t ion  in ter-conidienne.  Dane  Ms hyphes  6troi ts  conidio-  
g~Iies, lee f igures mi to t iques  sen t  souven t  tr~s 6tir6es e t  
p eu v en t  correspondre  ~t un  au t re  mdcanisme de divis ion 

s E. S. K~gPr~G, Neurospora Newsletter 8, 27 (1965). 
7 This work was supported by Grant No. 3670 from the Fends 

national suisse de la Recherche scientifique. 
s U.S. Nat/onal Science Fellow, 1955-66. Present address: BiologY 

Department, San Fernando Valley State College, Northridge 
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High Frequency of Mast Cells in Spleens of 
A-Strain Mice 

Mast  cells are  mos t  f reqUent  in the  connec t ive  t issues of 
animals  of var ious  species, while  in l y m p h o i d  t issues the i r  
incidence is m u c h  more  l imi ted  1,s. Compar ison of t he  
re la t ive  f requency  of mas t  ceils in d.ifferent an imals '  
spleens s showed t h a t  t h e y  are  a b u n d a n t  b o t h  in t he  cap-  
sule and p a r e n c h y m e  of cows, calves, sheep, dogs and 
horses, while  in pigs and  rabb i t s  t h e y  are  m u c h  less fre- 
q u e n t  and  in. ra t s  p rac t i ca l ly  absent .  Nega t i ve  f indings of 
mas t  cells in t he  spleen were repor ted  in ra ts  and rabbi ts  4 
and in the  hedgehog 5. A smal l  a m o u n t  of mas t  cells was 
observed in t he  red  pulp  of mouse  spleen s. 

I n  t h e  p resen t  paper ,  t he  fin~ding of an  except iona l  
abundance  of m a s t  cells in  t he  spleen of inbred  mice of a 
few genet ica l ly  re la ted  strains,  in con t ras t  to the i r  ex-  
t r e m e l y  low f requency  in several  o the r  mouse  strains,  is 
described. The  s t rongly  posi t ive  s trains are the  A-s t ra in  
(which has  been  ma in t a ined  b y  s t r ic t  bro ther -s i s te r  
m a t i n g  in Prague  f rom 1956, w h e n  a few breeding  pairs  
were k ind ly  p rov ided  by  Dr. N. A. MITCHISON, Ed inburgh ,  
and which is  now denoted  A/Ph)  and its p r e s u m a b l y  con- 
genie: line': A;CA. Comparison w a s  m a d e  wi th  t he  inci-  
dence  o f  m a s t  cells in the  spleen a n t i ' t h y m u s  of mice  of  
severa l  o t h ~  s trdins;  f u r t h e r m o r e ;  ~spleens of rabbi ts ,  
rats ,  chickens and  ducks  were inves t iga ted  wi th  a nega t ive  
result .  

Af t e r  kflling t h e  an imal  by  cervical  dislocation,, t he  re- 
spec t ive  organs were  f i x e d  ove rn igh t  w i t h  4°/o formol  in 
MeI tvan  buffer  solut ion a t  p H  3.8; t he  tissues w e r e  then  
cu t  in to  10 /, th ick  sections on a freezing micro tome.  
Select ive  s taining of mas t  cells was per formed  by  toluidine 
b lue  (0 .5~  solution, 10 rain a t  p H  2.0). To control  the  
technique ,  some sections of A f P h  mouse spleen were  sub- 
mi t red ,  as a rule, tO the  same procedure  whi le  s ta in ing  
t issues of t h e  ' nega t ive '  s trains.  The  n u m b e r  o f - m a s t  
cel ls / ram s of t issues was c a l c u l a t e d  a ,  eording ,to t h e  fol-  
lowing fo rmula  by  FLODERUSV: x -~ n(1000/a + d -- 2h), 
where  n = the  n u m b e r  of m a s t  cells counted  in 1 m m  a, 
a = th ickness  of ~he sec t ion  (10 /~ in th is  case), d = the  
ave rage  d i ame te r  of  t h e m a s t  cell  ( taken as 5 /~), and  
h --- t h e  d i a m e t e r  of the  smal les t  nuc lea ted  segmen t  jus t  
resolvable  under  g iven  condi t ions  of microscopic observa-  
t ion  (0.3/~). 

Table  I gives t he  average  va lues  of this  p a r a m e t e r  (each 
based on 8-10 animals)  for 2- to  4-month-o ld  mice  of 
several  strains.  I n  Tab le  I I ,  5 addi t iona l  m o u s e  s t ra ins  

Table I. Comparison of mast cell frequency in spleen of mice of 
various strains {average values from 8-10 mice) 

Strain No. of mast Strain No. of mast 
cells/ram s cellslmm 8 
of spleen of spleen 

AIPh 26,042 4- 667 C57BL/10 264 4- 41 
A.CA 23,125 + 227 C57BL]6 90 4- 21 
A.SW 2,430 4- 204 B10 BY 521 4- 233 
CBA/J 111 q- 14 B10 D2 354 4- 37 
CBA/T6T6 111 4- 29 B10 Y 264 4- 43 
C3H 194 4- 35 B10 A 174 + 26 
PCTL 28 4- 20 BI0 AR v 139 4- 27 
LPR m 56 4- 23 B10 LP 90 4- 22 
NZB 90 4- 44 BI0 AR Ix 28 4- 21 
H 347 4- 62 

Table II. Individual values of the frequency of mast cells in mice of 
various strains 

Strain No. of mast cells/ram a of spleen 

1 2 

C3H/NB 0 0 56 
C3H.K 264 90 285 
RtIl  90 139 56 
B10 BR 56 397 397 
BIOM IIi 347 370 

1 A. A. I{ATZBERO, Anat. Rec. 118, 393 {1954}. 
s M. A. KELSALL and E. D. CIZABB, Lymp~toeytes ttnd Mas¢ Cells (The 
Williams & Wilkins Company, Baltimore 1959), p. 99. 

s H. HOLMGREN and O. ~tVILANDER, Z.' mikrosk.-anat. Forsch. 42, 
242 (1937). 

4 p. CONST^r~TImDgS, Science 717, 505 (1953). 
R. HXRMX and P, SUOMALAINS~, Acta physiol, scand. 24, 90 (1951). 

0 D. MSTCALF, Aust. J. exp. Biol. med. Sei. 43, 533 (1965). 
S. FLODERUS, Acta path. microbioL seand. Suppl. 53, 21 (1944); 
cited by M. SVSDSERO; Acta path. microbiol, scand. Suppl. 107, 1 
(1955). 
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are characterized in this way, each value being based on 
3 animals only. 

The mast ceils are localized exclusively in the red pulp 
(Figure 1); they have a spherical or spindle-shaped form 
and their granules are stained metachromatically by  
toluidine blue. The individual variabil i ty of their specific 
content in the spleen is very likely due to their high 
sensitivity to various stimuli during both the animal 's  
life and the histological procedures. The effect of sex was 
not observed. 

A limited number  of Ft  and F~ hybrids, between 2 
strains fairly contrasting in this character, wer~ also 

Fig. 1. A typical picture of the frequency of mast cells in the spleen 
of A]Ph strain mice; a corresponding field of view in the negative 
strains contains tess than I cell on the average. (Toluidine blue 

10 x 16.) 

tested. In  (A/Ph × C57BL/10ScSn) F x mice, the inci- 
dence of mast  cells was increased as compared to the 
'weak' parental  strain C57BL. None out of 40 tested F~ 
hybrids were fully comparable with the strongly positive 
parental  strain A/Ph. In  19 animals the values of the 
parameter fall within the range characteristic for the 
weak parents;  they are slightly increased in 19 and 
markedly increased in 2 F s hybrids. Hybrids between 
A/Ph and the practically negative strains are being pre- 
pared for further analysis. 

Wi th  the exception of thymus parenchyme, tissues of 
other organs (heart, liver, kidney, lung, skin, intestines 
and lymph node) of C57BL and A/Ph mice do not  
markedly differ in  their content  of mast  cells (Figure 2). 
Whereas their number  in the thymus  of animals of most 
strains does not  exceed 100]mm 8, it  ranges between 8650 
and l l ,500/mm s in A/Ph, A.CA, NZB and H strain mice. 

Mice of the A/Ph strain and the presumably congenie 
line A.CA thus have a content  of mast  cells extremely 
high in spleen and markedly increased in thymus paren- 
chyme. The number  of mast  cells is known to rise oc- 
casionally in lymphoid organs, for example spleen s and 
thymus~, x° as a reaction to irradiation, in lymph nodes 
and thymus after hormonal t rea tment  n and in spleens 
after their isotransplantation s. These f indings might be 
explained by tissue condensation 9 or transformation of 
reticulum s or lymphoid x~ cells. No obvious reason for the 
abundance of mast  cells in our A/Ph and A.CA mice can 
be seen so far. The animals are perfectly healthy without 
any signs of a degenerative disease; their normal condi- 
tion is also reflected in their capacity to react strongly by  
ant ibody formation to i.v. injected antigen (HSA and 
BGG) xs Diet and breeding conditions are identical for all 
the .strains. The possible genetic background of the high 
content  of mast  cells in spleen and thymus will be further 
analysed by testing all available substrains of A mice and 
their hybrids with negative strains. 

Assuming that  the mast  cells in the positive strains are 
functionally normal, such strains might turn  out to be 
useful for s tudying the cytology and function of mast  
cells and eventually their role in immune processes. 

Zusammen/assung. tZs wurden in Mflz und Thymus yon 
Mitusen des Stammes A/Ph Mastzellenvermehrungen be -  
obachtet und mit  den Mastzellenzahlen bei andern M~Luse- 
st~Lmmen verglichen. 

V. Vx KI.,ICK~ 

Institute o/Experimental Biology and Genetics, 
Czechoslovak Academy o~ Sciences, Prague 4 
[Czechoslovakia), Is&September 7966. 

Fig. 2. The frequency of mast cells in the thymus of A/Ph mice, 
(Toluldine blue, 10 x 16.) 
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