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ABSTRACT

Mast cells (MCs) are granulated cells that play a pivotal role in allergic reaction and inflammation. The gran-
ules of mast cells are known to be rich in zinc (Zn).

Male Sprague-Dawley rats were used. We injected 200 uL of complete Freund’s adjuvant (CFA) subcuta-
neously in the dorsal aspect of one hindpaw. Finally, zinc selenium autometallography (AMG) was done by
Danscher’s method. The present study showed the ultrastructures of zinc-containing mast cells found in inflam-
matory area following an complete freund’s adjuvant (CFA) inoculation into the rat hindpaw.

At light microscopic level, mast cells were round or oval, at average 12 um in diameter, with many filopodia
extending from the cell surface. Because the rather small and spherical nucleus was centrally placed; it was fre-
quently obscured by the cytoplasmic granules, it sometimes could not be seen. Mast cells were distributed chief-
ly in the vicinity of small blood vessels. In most preparation many mast cells were ruptured and their granules

escaped into the surrounding tissue.
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In electron micrographs, The secretory granules were at average 0.5 um-.in diameter and were limited by a

membrane. The cell surface contained numerous microvilli and folds. Their interior was heterogenous in

appearance. The nucleus was surrounded by large numbers of prominent vesicels and a well developed Golgi

apparatus, but scant endoplasmic reticulum.
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Zincx A W 0.02% A= EAske vFe] A4
A4z A Mills, 1987), 300 ZF &47)%e Had
¥k opde}, Ml EAtelell A A fAel HAFH
(Vallee & Falchuk, 1993).

Zinc® 7% 24 A (metallothioneins)3 7}
A3 E 7PA 9 zinc-bound MTE G54k 2 Ak
3}t-4 (antioxidation)el]l Z 2314 2hg3ic}. ojebA
zincZt ZHEH QS A WA 9547 ALHE A
o] AukH el dAto|m, A, WA, A7AM 29
vl 23 5o fdclez A43A o} (Kabu et al,
2006).

=& zincy FHAUAAE FAME snREstA 2
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Helol| 23Eo] 9l7] wEe)] o5& U9 zinc-enrich-
ed (ZEN) 213A Fo 2 dZ o et al, 2000). °]&

A7F-eA zinex F2 417 2HEA (neuromo-
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dulator)Z gamma aminobutyric acid (GABA), glycine,
NMDA receptor channelsel] 2H-£-3tt} (Kaneda et al.,

2000).
27] 1Y g 93l vtz W F
23 7)%%E AT v 2] Ml Eel = IgE 4

LA 71 ZA3E7) W] 2% UL A4ET hista-
mine3} B-hexosaminidase $-& #w]3t}(Holgate &
Church, 1992). =3t 417 £A4FR9) Exsh: H|wh
AEE 224 RdE SR Boz AT
t} (Metcalfe et al., 1997). 2} oliz} &la}=] (degran-
ulation)¥ B]9H £3= E7}4=8 (nociceptor)el] 24
gstel Erkanl (hyperalgesia g A7), 9%
BF-¢-(inflammatory cascade)$ AF=Ero 24 ¢ Z2H.9
2 A7 98 = v} (Rueff & Dray, 1993).

goFet 434 AdRE £ Zivern) 24
H2 (plasma)d] zinc®] WIF ¥AF Ads BH,
3 ofo] 87 £Foz ZvlEe] zincrl FFEFH
(anti-inflammatory effects)& zt= Zle= oz 3]
2ut, 2 A58 7|H ol 7%l st o} A
A 9t} (Ferrer & Moreno, 1992).

Z55E2 v Y FHjellE zincrb FH3
= AL olm] 2@ A-d LA X9 (Gustafson, 1967,
Danscher, 1981), ¢| & zinc & & dsfjr= v]vbM £
o BaTst Bl e Aoleke 2ol g B
(Belanger, 1978), A8 7)35o] Fsjed A2iA A
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o 52Je] ¥ zincrk FHHe) Qoo o) B
P2 Al e zinert FAFHA G=F YAARA
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2000).
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2005).
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Fig. 1. Schematic drawing of the rat left-side hindpaw. Shaded
area indicates the site of CFA-inoculation, subcutaneous-

ly.
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Fig. 2. Photomicrographs taken from 2 pum-thick epon sections
stained by AMG at 1d (a) and 3d (b) after CFA inocu-
lation in the rat hindpaw. These sections are counter-
stained by toluidine blue. Four mast cells appear with
their conspicuous granules in a. Note much higher den-
sity of AMG stainity in three mast cells, and dilated ves-
sel-like structures (v) in b. a & b are the same mag-
nification. Scale bar: 20 um.



274 Korean J. Electron Microscopy Vol. 36, No. 4, 2006

Fig. 3. Electron micrograph of a zinc-containing mast cell
found control rat hindpaw treated with saline. Granules
show a little different electron density, with characteris-
tic scroll-like structures within some granules. AMG
silver grains (precipitates) is exclusively located in the
granules (arrowheads), a few is confined within the
cytosol (arrows). Note that much higher concentration
of the AMG grains are found in darker and smaller
granules, suggesting the fact that mature granuels (G)
are electron-dense and appear dark than the immature
granule (IG). N: nucleus. Scale bar indicate 500 nm.
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Fig. 4. Electron micrographs showing zinc-containing mast
cells at 1d (a) and 3d (b) after CFA inoculation into rat
hindpaw. 4b show a mast cell containing lots of granule
characterized with markedly differences in AMG stain-
ity. In contrast, b show most granules are darkly stained
by AMG. Abbreviation: C, collagen fibriles; N, nucleus.
Scale bars indicate Sum ina & b.
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Yre dUE UL e A3 21F 10~15
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HlE Zel e AZAN ALY G W 27}
o), 245 Az slfel FEHA she WP Ash
4% 91} (Fig. 2).
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zx B7A% 3 uglen, 2ddE 22 £7)
So] A=k AMG A T-E 28R} (silver
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259 o]AA (heterogenous) 712 FAF ] e
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ume] W2 I =717} Sekstal=t(Fig. 3). Al
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2005).
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um tuberculosis) 22 FAH e o} B2 & FIA
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