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ABSTRACT

The book lung in the wolf spider, Pardosa astrigera was consisted of a series of flattened
triangular-shaped air sacs, stacked with about 70 sheets, and was located in the ventrolateral
region of opisthosoma. Each hemolymph spaces (average 8 um in thickness) surrounded by the
air sacs (average 6um in thickness).

The air sacs was supported by cylindrical cuticular spikes of microfibril bundles. Epithelial
cell processes surrounded the hemolymph spaces. The nuclei of the epithelial cells were
concentrated near the atrium. In the middle portion of air sac, the epithelial cells formed pillars
across the hemolymph spaces and spot desmosome and zonula adherens were seen between the
plasma membranes. In the hemolymph space of this spider, granular hemocytes (average
diameter 8um) were the most dominant type of hemocytes.

In the medial sinus, the hemolymph flow between the air sacs of a paired book lungs and then
flow out of the lung vein. The air comes in the atrium through the ventral lung slit and makes

a tidal wave in and out of the air sacs.
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Diagramatic drawing of location of book lung,
lung slit and atrium. Note that the book lungs
were a pair of organ, located in the ventrolater-
al region of the opisthosoma. The atrium was
opened on the external abdominal surface in
the lung slit.

Fig. 1.
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Fig. 13. Schematic diagram of pathway hemolymphs of
in book lung of the spider. In the medial sinus
the hemolymphs flow between the air sacs of a
paired book lungs. The hemolymphs flow out to
the lung vein, after passing between air sacs
(A). Note the network of cuticular spikes (CS)
near the atrium and flow of air (small arrow)
and hemolymph (large arrow). E: epithelial cell.
HS: hemolymph space.
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Fig. 14. Schematic diagram of air pathway in book lung
of the spider. The air flow through lung slits
into the atrium then reach the tip of air sacs.
The influxed air is discharge into air sacs then
release via against the same influxed pathway
after circulation.
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FIGURE LEGENDS

Fig. 2. The air sacs (A) were folded dorsally about 70 sheets like of stacks and attached to the hemolymph in
abdomenal cavity. The air sacs increased in size as one moves dorsally. The hemolymph spaces (HS) were
located between the air sacs. At: atrium. LS: lung slit. LV: lung vein. X600

Fig. 3. By the scanning electron microscopic observation, the air sacs were covered with the cuticular layers and
were blocked lateral margin of each other in the book lung (BL), except atrium. X400

Fig. 4. The air sacs (A) were average diameter 6 m and hemolymph spaces between air sacs were average 8um. The
numerous hemocytes (H) were accumulated on the surface of air sacs. X1,000

Fig. 5. Electron micrograph of cylindrical cuticular spikes (CS) in the air sac. Note the network of cuticular spikes
near the atrium. X3,500

Fig. 6. The cuticular spikes (CS) originated from the lower surface of each air sac walls. The length of the spikes
were average 3um, and appeared average 3.5um intervals. X 6,000

Fig. 7. In the air sacs, cuticular spikes (CS) were attached to both air sac walls. The epithelial cells (LE) surrounding
the hemolymph spaces (HS) between air sacs (A). Note the cuticular spikes fused with air sac wall. X 6,000

Fig. 8. The nuclei of epithelial cells (LE) were concentrated near the atrium (At). These cells contained nucleus with
heterochromatin on the internal side of the nuclear envelope. A: air sac. CS: cuticular spike. HS: hemolymph
space. X 7,000

Fig. 9. Cuticular spikes (CS) were composed of microfibril bundle. Note the spikes had the cellular residure of
epithelial cells at interior (arrow). HS: hemolymph space. X 16,000

Fig. 10. Electron micrograph of the epithelial cells forming pillar across the hemolymph spaces. Note the spot
desmosome and zonula adherens in the plasma membrane (arrow). M: mitochondria. N: nucleus. X 10,000

F‘ig. 11. The granular hemocytes (GH), average 8m diameter, were seen in the hemolymph spaces. A: air sacs. CS:
cuticular spikes. LE: epithelial cell. 5,000 .

Fig. 12.

The granular hemocyte (GH) in the hemolymph space of book lung. The oval form nucleus was located in
central and contained heterochromatin near the nuclear envelope. Cytoplasmic granules of this hemocyte

had 0.9xm in average diameter, and had relative high electron density. A: air sac. X 10,000
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