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A n ea rlie r re p o rt [1] gave acco u n t o f  o u r o b se rv a tio n  th a t ,  u p o n  t r e a t ­
m en t w ith  acid  n e u tra l red , to lu id in e  b lue  a n d  py ro n in e  G (G rübler), th e  m a s t 
cells o f  ra ts  becom e an iso trop ic . W e conc luded  th a t  m ast cells h ad  an  o r ie n te d  
s t ru c tu re  w hich  — accord ing  to  R o m h á n y i [2] — becom es m ore p ro n o u n c e d  
on th e  a d d itio n  of dye m olecules. W e iso la te d  m a s t cells w ith  a view  to  s tu d y in g  
th e ir  s tru c tu re  an d  ascerta in ing  th e  n a tu re  o f  th e ir  b irefringence.

Method

M ast cells were isolated by  the som ew hat m odified technique o f G l ic k , B o n t in g , 
D en  B o er  [3], P adavver, Gordo n  [4j and K e l l e r  [5].

The procedure was as follow s. Lower m edian laparotom y by means of e lectrocau tery  
(which does not cause haemorrhage so th at the cell suspension remains free o f ery th ro cy tes)  
is perform ed on rats under aether anaesthesia. A m ixture com posed of four parts o f  T yrode  
and one part o f physiological sodium  citrate so lution  is then carefully instilled in to  th e  open  
abdom inal ca v ity  (it is advisable to  bring the so lution  to a temperature of 37° C before  
adm inistration). This done, the lips o f the wound are held together by a long-lim bed P ca n ’s 
clam p. T he pH o f the Tyrode solution should not exceed  7.2 : th a t o f the physiological sod ium - 
citrate solution , 7.35.

A fter m assaging the anim al’s abdom en for 1 % to 2 m inutes the clam p is rem oved  
and the wound cranially lengthened by 2 cm (the cautery should avoid the um b ilica l d e ­
pression). The anim al is then brought into a sem irccuinbant position and app roxim ately  ha lf  
o f the introduced solution  is w ithdraw n b y  m eans o f  a syringe. The solution thu s ex tracted  
is turbid, non-coagulable, and fa tty  to an ex ten t w h ich  depends on the nature and tim e  o f  
the an im al’s last m eal. A lthough P a d a w er  and G o r d o n  recom m end fractional cen trifu gation  
in order to separate m ast cells from other cells (granulocytes, lym phocytes, m ésothélia l cells), 
we om itted  this unphysiological procedure. The cell suspension obtained from th e  abdom en  
is centrifuged (300 r. p. m. for 3 m inutes) and the supernatant discarded ; from  th e  cells a 
sm ear is prepared which —  while still w et —  is fix ed  in 0 s 0 4 vapour. Dried, the preparation  
is washed w ith  distilled water in order to rem ove crystallized  salts.

T he use of the following dye com bination is recom m ended :

0 .  1 g o f  neutral red,
01. g o f  toluidine blue,

100.0 g o f  /V/Ю HC1.

Stain ing, 5 m inutes ; rinsing w ith distilled w ater, drying. Covering w ith  dam m ar  
resin or im m ersion oil.
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R esults

T he p re p a ra tio n s  o b ta in ed  b y  th e  te c h n iq u e  described w ere ex am in ed  
u n d e r  a phase c o n tra s t  m icroscope p ro v id ed  w ith  po la riza tion  filtre s . A p ic tu re  
w as revea led  as i l lu s tr a te d  in  Figs. 1 a n d  2.

Fig. 1. Cells isolated from  the abdom en of rats. S ta in  : acid neutral red m ixed w ith  to lu id ine  
blue. N orm al and polarization-m icrophotograph. X 100 

Fig. 2. Sam e as F ig . 1, enlarged X 300. P olarization  cross clearly visible

The p o la riz a tio n  cross was found  to  h a v e  a positive v alue. F ro m  th is  
i t  follow s th a t  a n iso tro p y  w'as due to  th e  c ircu la rly  a rranged  in tra c e llu la r  
su b s ta n c e . T his su b s ta n c e  was n o t in t r a g ra n u la r  b u t  in te rg ra n u la r  ; th is  
m ean s th a t  th e  g ra n u le s  o f th e  m ast cells w ere  e m b ed d ed  in  a c ircu la rly  o rie n te d  
p ro to p lasm ic  su b s ta n c e  (F ig . 3).
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b ig .  3. Polarographie outline o f m ast cell, and exp lanatory  drawing m ade on th e  basis o f 
the p ositive  polarization cross. Arrows point to  anisotropic granules released b y  d isin tegrated  

cells ; the figure presents the orientation  responsible for anisotropy

D iscussion

T h e  above described  o b se rv a tio n  e lu c id a te s  th e  p h enom enon  p re sen ted  
b y  w ay  o f illu s tra tio n s  in  our prev ious p u b lic a tio n  [1] : a round  th e  d is in te ­
g ra te d  m a s t cell th ere  are an iso trop ic  g ran u le s , invisib le in n o rm a l lig h t, so 
th a t  no v isib le  q u a n tity  o f dye is ad so rb ed  to  th em . These g ran u les  co n ta in , 
th e re fo re , p u re ly  in te rg ra n u la r  o rien ted  su b s ta n c e . W o rth y  of n o te  is fu r th e r  
th e  p h en o m en o n  th a t  a n iso tro p h y  is d isp la y e d  also b y  th e  g ra n u le s  w hich 
b in d  th e  dye  lib e ra ted  by th e  d is in te g ra tin g  cell. W e suggest th e  e x p la n a tio n  
th a t ,  s im u ltan eo u sly  w ith  d is in teg ra tio n , th e  in te rg ran u la r  s u b s ta n c e  is 
a d so rb ed  to  th e  g ranu le , or th a t  th e  la t t e r  im bibes th e  fo rm er : o p tic a lly ,
th e  an iso tro p ic  su b stan ce  is som etim es d is tin g u ish ab le  from  th e  d y e -a d so rb in g  
g ran u les  in  w hich case th e  tw o are  o b se rv ab le  side b y  side. I t  w as likew ise 
u n d er th e  phase  c o n tra s t m icroscope co m b in ed  w ith  po la riza tio n  f i l t re s  th a t  
we w ere ab le  to  observe th is  p henom enon .

4 Acta Morphologic« IX (2.
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Fig. 4. Preparation of granules from disintegrated m ast cell in polarized light, turned over angles o f 45°
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T o facilita te  a d e ta i le d  s tu d y  of th e ir  o p tic a l o rien ta tio n , seria l p h o to ­
g ra p h s  were m ade o f  th e  g ra n u le s  released b y  d is in te g ra te d  m ast cells. P lac in g  
th e  l a t t e r  in to  th e  o p tic a l a x is  o f th e  m icroscope, i t  w as tu rn e d  over an  angle 
o f  360°, and  a fte r e ach  t u r n  o f 1° a p ic tu re  w as ta k e n . W e h av e  en la rg ed

e

e v e ry  4 5 th  film  and , h a v in g  no  space to  p re se n t a ll o f th e  360 p h o to g ra p h s , 
w e p re se n t these en la rg ed  f ilm s  so th a t  th e re  is a n  an g u la r difference o f  45° 
b e tw e e n  each of the  e ig h t pho to g rap h s here  rep ro d u ced .

Summary

The submicroscopic stru ctu re  o f mast cells, iso la ted  from  the abdom inal c a v ity  o f  
ra ts , has been exam ined under th e  polarization m icroscope. Stained w ith a m ixture o f  acid  
n eu tra l red and toluidine b lue, th e  m ast cells display a p o s it iv e  polarization cross w hich poin ts 
to  th e  existence of a circu larly arranged protoplasm ic structure. Anisotropy is due to  the  
in tergranu lar substance.

Polarized photom icrographs were taken in order to  facilita te  a closer stu d y  o f  the  
o r ien ta tio n  of the granules lib era ted  by disintegrated m a st cells.
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Д А Н Н Ы Е  К СУБМИКРОСКОПИЧЕСКСЙ МОРФОЛОГИИ ТУЧНЫ Х КЛЕТОК. II
Л. ХОРВАТ

Автор исследовал с помощью фазово-контрастного поляризационного микроскопа 
на основании предлагаемого Гликком и Падаверо.м метода субмикроскопическую струк­
туру  изолированных тучных клеток. Он изолировал тучные клетки из бргошой полости 
белых крыс и фиксированные парами 0 s0 4 смазки окрасил смесью красителей нейтраль­
ный красный и толуидин, растворенной в N/10 HCI. Препарированные и окрашенные этим 
методом тучные клетки показали положительный поляризационный крест. Данное явле­
ние основывается на двойном преломлении межзернистого вещества протоплазмы. Из 
этого можно заключить, что вещество между зернышками распределено циркулярно.
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Зарнышки тучных клеток, в нормальных неповрежденных ккетках оптически изотропны. 
С другой стороны зернышки распявших тучных клеток показывают отчасти анизотропию. 
Это явление объясняетсяа тем, что при распаде анизотропное межзернистое весщество про­
питывает зернышки тучных клеток. В целях более подробного изучения описанного 
явления автор изготовил от исследованных в поляризационном микроскопе тучных кле­
ток скоростную ротационную киноленту.

B E IT R Ä G E  ZUR SU B M IK R O SK O PISC H E N  M ORPH O LOG IE D E R  M ASTZEL LEN, II.

L. HORVÁTH

Es wurde die subm ikroskopische Struktur von isolierten M astzellen m itte ls  der Glick 
und Padawerschen M ethode unter dem  P hasenkontrast-Polarisationsm ikroskop untersucht. 
Die aus der Bauchhöhle von A lbinoratten isolierten M astzellen wurden in m it O sO ,-D am pf 
fix ierten  Ausstrichen m it einem  in iV/10 HCl gelöstem  Gem isch von Neutralrot und Toluidin- 
blau gefärbt. Die au f diese W eise präparierten und gefärbten M astzellen zeigten  ein positives 
Polarisationskreuz. D ieses Phänom en ist durch die Doppelbrechung der intergranulären  
Protoplasm asubstanz bedingt. Hieraus wurde gefolgert, dass die Intergranularsubstanz zir­
kulär orientiert ist. D ie Körnchen der M astzellen sind innerhalb der in takten  norm alen Zellen 
optisch  isotrop. Die K örnchen der zerfallenen M astzellen hingegen zeigen zum  Teil Aniso­
tropie. Diese Erscheinung wird dahingegend erklärt, dass beim  Zerfall die anisotrope Inter­
granularsubstanz die K örnchen der M astzelle durchtränkt. Zwecks genauerer Untersuchung  
der beschriebenen Erscheinung wurde ein R affer-R otationsfilm  von den im  Polarisations­
apparat untersuchten M astzellen hergestellt.

l)r. László H o r v á t h , B u d ap est, V II. B e th len  G. té r  2. H u n g a ry .
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