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An earlier report [1] gave account of our observation that, upon treat-
ment with acid neutral red, toluidine blue and pyronine G (Grubler), the mast
cells of rats become anisotropic. We concluded that mast cells had an oriented
structure which — according to Romhanyi [2] — becomes more pronounced
on the addition of dye molecules. We isolated mast cells with a view to studying
their structure and ascertaining the nature of their birefringence.

Method

Mast cells were isolated by the somewhat modified technique of Glick, Bonting,
Den Boer [3], Padavver, Gordon [4j and Keller [5].

The procedure was as follows. Lower median laparotomy by means of electrocautery
(which does not cause haemorrhage so that the cell suspension remains free of erythrocytes)
is performed on rats under aether anaesthesia. A mixture composed of four parts of Tyrode
and one part of physiological sodium citrate solution is then carefully instilled into the open
abdominal cavity (it is advisable to bring the solution to a temperature of 37° C before
administration). This done, the lips of the wound are held together by a long-limbed Pcan’s
clamp. The pH of the Tyrode solution should not exceed 7.2 : that of the physiological sodium-
citrate solution, 7.35.

After massaging the animal’s abdomen for 1% to 2 minutes the clamp is removed
and the wound cranially lengthened by 2 cm (the cautery should avoid the umbilical de-
pression). The animal is then brought into a semirccuinbant position and approximately half
of the introduced solution is withdrawn by means of a syringe. The solution thus extracted
is turbid, non-coagulable, and fatty to an extent which depends on the nature and time of
the animal’s last meal. Although Padawer and Gordon recommend fractional centrifugation
in order to separate mast cells from other cells (granulocytes, lymphocytes, mésothélial cells),
we omitted this unphysiological procedure. The cell suspension obtained from the abdomen
is centrifuged (300 r. p. m. for 3 minutes) and the supernatant discarded ; from the cells a
smear is prepared which — while still wet — is fixed in 0s04 vapour. Dried, the preparation
is washed with distilled water in order to remove crystallized salts.

The use of the following dye combination is recommended :

0. 1 g of neutral red,
01. g of toluidine blue,
100.0 g of MO HCL

Staining, 5 minutes ; rinsing with distilled water, drying. Covering with dammar
resin or immersion oil.
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Results

The preparations obtained by the technique described were examined
under a phase contrast microscope provided with polarization filtres. A picture
was revealed as illustrated in Figs. 1 and 2.

Fig. 1. Cells isolated from the abdomen of rats. Stain : acid neutral red mixed with toluidine
blue. Normal and polarization-microphotograph. X 100
Fig. 2. Same as Fig. 1, enlarged X 300. Polarization cross clearly visible

The polarization cross was found to have a positive value. From this
it follows that anisotropy w'as due to the circularly arranged intracellular
substance. This substance was not intragranular but intergranular ; this
means that the granules of the mast cells were embedded in a circularly oriented

protoplasmic substance (Fig. 3).
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big. 3. Polarographie outline of mast cell, and explanatory drawing made on the basis of
the positive polarization cross. Arrows point to anisotropic granules released by disintegrated
cells ; the figure presents the orientation responsible for anisotropy

Discussion

The above described observation elucidates the phenomenon presented
by way of illustrations in our previous publication [1] : around the disinte-
grated mast cell there are anisotropic granules, invisible in normal light, so
that no visible quantity of dye is adsorbed to them. These granules contain,
therefore, purely intergranular oriented substance. Worthy of note is further
the phenomenon that anisotrophy is displayed also by the granules which
bind the dye liberated by the disintegrating cell. We suggest the explanation
that, simultaneously with disintegration, the intergranular substance is
adsorbed to the granule, or that the latter imbibes the former : optically,
the anisotropic substance is sometimes distinguishable from the dye-adsorbing
granules in which case the two are observable side by side. It was likewise
under the phase contrast microscope combined with polarization filtres that
we were able to observe this phenomenon.

4 Acta Morphologic« IX (2.
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Fig. 4. Preparation of granules from disintegrated mast cell in polarized light, turned over angles of 45°
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To facilitate a detailed study of their optical orientation, serial photo-
graphs were made of the granules released by disintegrated mast cells. Placing
the latter into the optical axis of the microscope, it was turned over an angle
of 360°, and after each turn of 1° a picture was taken. We have enlarged

every 45th film and, having no space to present all of the 360 photographs,
we present these enlarged films so that there is an angular difference of 45°
between each of the eight photographs here reproduced.

Summary

The submicroscopic structure of mast cells, isolated from the abdominal cavity of
rats, has been examined under the polarization microscope. Stained with a mixture of acid
neutral red and toluidine blue, the mast cells display a positive polarization cross which points
to the existence of a circularly arranged protoplasmic structure. Anisotropy is due to the
intergranular substance.

Polarized photomicrographs were taken in order to facilitate a closer study of the
orientation of the granules liberated by disintegrated mast cells.
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OAHHBIE K CYBEMUKPOCKOMUYECKCA MOP®ONIOTNN TYUYHbLIX KAETOK. I
J1. XOPBAT

ABTOp MCCNEAOBaN C NOMOLLbIO (DAa30BO-KOHTPACTHOIO MNONAPU3ALMOHHOIO MUKpPOCKONa
Ha OCHOBaHWU npefnaraemoro MCAMKKOM ¥ lMagaBepo.M mMeTofa CyOMUKPOCKOMUYECKYID CTPYK-
TYpPY WM30AMPOBaHHbLIX TYUYHbIX KNeTOK. OH M30NMPOBaNn TyuYHble KAETKWU M3 GProwion nonocTy
GenblX KpbIC U (hMKCUpoBaHHbIe Napamu 0s04CMa3Kn OKpacui CMechbio Kpacutenei HeiiTpanb-
Hblii KPACHbIM 1 TONYMAWH, pacTBOpPeHHOM B N/10 HCI. MpenapmMpoBaHHbIe U OKpalleHHbIe 3TUM
METOZIOM TyYHble KMETKM MOKa3anu MoMOXMUTENbHbIA MONAPU3aLMOHHbIA KpecT. [aHHoe fBne-
HWe OCHOBbIBAETCS Ha [IBOWHOM MPENOM/IEHUN MEX3epHUCTOro BellecTBa NpoTonnasMbl. W3
3TOr0 MOXHO 3aK/MUUTb, UTO BELLECTBO MEXAY 3€PHbILIKAMW PacnpeneneHo LMpKynspHO.
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3apHbIWKN TYYHbIX KNETOK, B HOPMa/bHbIX HEMOBPEXAEHHbIX KKETKAX ONTUUYECKU W3OTPOMHBbI.
C Ipyroii CTOPOHbI 3ePHBILIKMA PACMABLWIUX TYYHbIX KNeTOK NOKa3biBalOT OTYACTU aHM30TPOMKIO.
370 ABNeHMe 06bACHAETCAA TeM, UTo NpW pacnage aHM30TPOMHOE MeX3epPHUCTOE BECLLECTBO Npo-
MUTbIBAET 3ePHBILIKM TY4YHbIX KNeTOK. B Lensax 6onee MoApO6GHOTO M3yuyeHUs OMUCAHHOrO
ABMIEHUS aBTOP M3rOTOBUN OT WUCCNE0BAHHbIX B MOMSPM3ALMOHHOM MUKPOCKOME TYUHbIX Kie-
TOK CKOPOCTHYIO POTALMOHHYIO KWUHOMEHTY.

BEITRAGE ZUR SUBMIKROSKOPISCHEN MORPHOLOGIE DER MASTZELLEN, II.

L. HORVATH

Es wurde die submikroskopische Struktur von isolierten Mastzellen mittels der Glick
und Padawerschen Methode unter dem Phasenkontrast-Polarisationsmikroskop untersucht.
Die aus der Bauchhohle von Albinoratten isolierten Mastzellen wurden in mit OsO,-Dampf
fixierten Ausstrichen mit einem in iV/10 HCI geléstem Gemisch von Neutralrot und Toluidin-
blau gefarbt. Die auf diese Weise praparierten und gefdrbten Mastzellen zeigten ein positives
Polarisationskreuz. Dieses Ph&nomen ist durch die Doppelbrechung der intergranuldaren
Protoplasmasubstanz bedingt. Hieraus wurde gefolgert, dass die Intergranularsubstanz zir-
kular orientiert ist. Die Kornchen der Mastzellen sind innerhalb der intakten normalen Zellen
optisch isotrop. Die Kdérnchen der zerfallenen Mastzellen hingegen zeigen zum Teil Aniso-
tropie. Diese Erscheinung wird dahingegend erklart, dass beim Zerfall die anisotrope Inter-
granularsubstanz die Kdrnchen der Mastzelle durchtréankt. Zwecks genauerer Untersuchung
der beschriebenen Erscheinung wurde ein Raffer-Rotationsfilm von den im Polarisations-
apparat untersuchten Mastzellen hergestellt.

Nr. Laszl6 Horvath, Budapest, VII. Bethlen G. tér 2. Hungary.
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