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ABSTRACT

Ultrastructure of mouse thymus was evaluated, following the administration of potas-
sium dichromate and mercuric chloride, the heavy metals of evironmental pollutants.
Potassium dichromate (20 mg/kg) or mercuric chloride solutions (10 mg/kg) were subcu-
tanously injected to the mice. Six hours, three days and two weeks after the injections,
animals were sacrificed.

Thymic tissues were fixed in 2.5% glutaraldehyde-1.5% paraformaldehyde solutions. The
procedure was followed by the fixation in 1% osmium tetroxide solutions. Washed and
dehydrated tissue-blocks were embedded in the araldite mixture. Ultra-thin sections were
stained with uranyl acetate-lead citrate solutions.

Results observed were as follows:

1. In electron microscopy, cortical population of thymocytes in the thymus of experi-
mental groups were reduced, especially in the outer cortex. Subcapsular cortices of
potassium dichromate treated mice were filled with many epithelial reticular cells,
whereas the similar area of mercuric chloride-treated mice exhibited large intercel-
lular spaces.

2. In the thymus of mercuric chloride treated group, large intercellular spaces were
formed by shrinkage of epithelial reticular cells, and the space was invaded by
numerous cytoplasmic projections of macrophages. Thymocytes nuded out from the
shrunken cytoplasm of epithelial reticular cells, presented numerous microvilli,

3. In the thymus of potassium dicromate treated group, many activated macrophages

and plasma cells migrated into thymic cortices.
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4, In the perivascular spaces of thymic cortices of potassium dichromate- and mercuric

chloride-treated mice, activated macrophages,

plasma cells, collagen fibrils, and

flocculent substance of exudated material:s were exhibited.

From the above findiﬁgs, it was concluded that potassium dichromate or mercuric

chloride could disturb the normal differentiation or “education” of T cells in the thymic

cortex, In turn, these heavy metals may hurt the immunological defense mechanism.
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FIGURE LEGENDS
each scale bar indicates 1um

Fig. 1. Thymic cortex of a normal mouse.

Typical thymocytes with their medium-density cytoplasms are crowded, and spaces between
the thymocytes are filled with lightly-stained cytoskeleton of epithelial reticular cells (asterisks).
Subcapsular epithelial reticular cells cover the thymus, with their thin cytoplasmic plates
(arrow-heads). One thymocyte in the left lower corner is seen in mitosis. The subcapsular
thymocytes contained relatively voluminous cytoplasm, which exhibit lymphoblastic nature.

Fig. 2. Thymic mid-cortex of a normal mouse.

A cytoplasmic body of epithelial reticular cell (ER) is surround by a group of thymocytes. The
attenuated processes of epithelial reticular cells are extending into every spaces among the
thymocytes, forming the cytoskeleton. Note the strands of tonofilaments (arrow heads) within
the cytoplasm of epithelial reticular cells.

Fig. 3. Thymic cortex of a potassium dichromate-injected mouse, 6 hours following the injection.
Subcapsular reticular epithelial cells show the swelled cytoplasm containing lysosomes (one arrow
head), muyelin figure (double arrow heads), and vacuoles (triple arrow heads). Irregular spaces
are formed in the subcapsular region, and many cytoplasmic process of macrophage are
extended into the intercellular spaces (asterisks). The macrophage (M) contains many lysosomes
of varying sizes and plentiful granular endoplasmic reticula.

Fig. 4. Thymic cortex of a potassium dichromate-~injected mouse, 2 weeks following the injection,
Subcapsular spaces are reduced and an activated plasma cell (P) is located in the subcapsular
area. ER; subcapsular epithelial reticular cells.

Fig. 5. Perivascular space in the thymic cortex of a potassium dichromate-injected mouse, 6 hours

following the-injection.
A perivascular space is formed between the basal laminae of endothelial cells (E), and basal
laminae of perivascular epithelial reticular cells (ER). Outlines of basal laminae are indicated by
dotted lines. In the perivascular space, there found activated macrophage (M), plasma cells
(P1), some collagen fibrils (asterisk), and some dust-like exudates. Pe; pericyte.

Fig. 6a. A capillary wall in the thymic cortex of a potassium dichromate-injected mouse, 3 days

following the injection.
An endothelial cell (E) is severely swelled. Numerous endocytotic vesicles (arrow head), are
seen along the luminal border and the basal lamina. The luminal border of severely swelled
endothelial cell almost meets the other endothelial cell (arrows), resulting two tunnel-like
toruous spaces (arrow heads). M, perivascular macrophage, ER; perivascular epithelial reticular
cell,

Fig. 6b. A pericapillary environment in the thymic cortex of a potassium dichromate-injected mouse, 3
days following the injection.

A portion of basal lamina of capillary endothelial cell (E) is disturbed (arrow), and dust-like
exudates are released into perivascular environment (asterisk). In the area, a cytoplasmic
process of activated macrophage (M) and a disorganized cytoplasmic portion (arrow heads) of a
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perivascular epithelial reticular cell (ER) are seen. C; capillary lumen)

Fig. 7. Thymic cortex of a mercuric chloride-injected mouse, 6 hours following the injection.
Large spaces are found under the subcapsular area. Cytoplasm of epithelial reticular cell (ER) is
shurnken, and thymocytes are liberated out from epithelial reticular cells.

Many microvilli are extended out from the surface of thymocytes (arrow heads), or from the
cytoplasmic process of reticular epithelial cell (arrows).

Fig. 8. Inner thymic cortex of a mercuric chloride-injected mouse, 3 days following the injection.

Many activated plasma cells (P), a voluminous macrophage (M) with varying lysosomes, an
eosinophil leukocyte (E), are noticed. Arrow indicate a prominent Golgi area in the plasma cell
(arrow).

Fig. 9. A thymic cortex of a mercuric chloride-injected mouse, 2 weeks following the injection.
Subcapsular spaces are reduced, but lympoblasts are still nuded in the space, and many
macrophagic protrusions (asterisks) are located in the space. ER; subcapsular epithelial reticular
cell, P; plasma cell,

Fig. 10. A mid thymic cortex of a mercuric chloride-injected mouse, 2 weeks following the injection.
The area is filled with many macrophages (M) and epithelial reticular cells (ER).
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