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Histological Observation on Pearl-Sac Formation of the

Pearl-Oyster, Pinctada martensii (DUNKER)—TI

Especially, on Pearl-Sac Formation after an Artificial Injury
had been given to the Inner or Quter Epidermal Cells of the
Cut Piece from the Mantle (Piece)

Shiro FuJiokA and Shinkichi TATEISHI

For two months from August to September, 1955, on the coast of Sakibe, Sasebo Bay,
Nagasaki Prefecture, we observed histologically the efr:ect on the pearl-sac formation after
the operation had been done to the inner and outer epidermis of the mantle piece of the
pearl-oyster (Pinctada martensii), giving an artificial injury of applying 5% solution of
AgNOg3 for 1, 3, 5 and 10 minutes.

The results obtained are as follows:~
1. When we observe the relation between the time and stage required for the injury done

with 5% AgNOj;, we find that it takes the inner and outer epidermal cells of the piece
about 10 minutes to have almost perfect injury, but as the surface of the mantle piece is
uneven it is quite difficult to give perfectly even injury to the outer surface.

2. After we have done an operation giving an injury to the outer epidermal cells of the
mantle piece, W‘e find that these cells will grow to be high columnar pearl-sac outer ones
recovering from the injury and increasing themselves greatly in number.

The outer epidermal cells on the surface of the mantle piece will be the highest from
the period of the secretion of periostracal substance to the early period of prismatic
" substance.

After these periods are over, they will gradually decrease in height and become low
and flat, but if they are severely injured, you can see, within 2 or 4 days after this, the
formation of the outer epidermal cells of the mantle piece even on the surface of the
muscle bundle of the mantle piece.

3. The more we give injury’to the inner and outer cells of the mantle piece, especially

when severer injury is given to the latter, the slower the pearl-sac formation will become,
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and the weaker the secrtory activity, especially nacreous secretion.

The crystal of secretion has the tendency to form uneven granular layer: the kind or
the quantity of the secretion will also have the tendency to be irregular in the different
parts of the same one pearl sac.

To sum up, it can be said that the above mentioned tendencies will likely be the cause

of forming baroque pearls.
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Abbreviations
mp. mantle piece (cut piece from the mantle) n nucleus
ep. epidermis of pearl-sac pl. pearl layer
oe. outer epidermis of mantle piece : pr. prismatic layer
ie. inner epidermis of mantle piece gc. glandular cell

c. conchiolin (periostracal substance)

Explaﬁation of Figures
PLATE XXVI

Part used for the piece in the mantle of the pearl-oyster. (normal condition)

Fig. 1:

Fig. 2: A part of the outer epidermal cells of the mantle piece. (normal condition)

Fig. 3: Mantle piece given an injury for 5 minutes to outer epidermal cells.

Fig. 4: Mantle piece given an injury for 10 minutes to outer epidermal cells.

Fig. B5: A part of the mantle piece which has passed one day after the operation of giving

an injury for one minute to outer epidermal cells.

Fig. 6: A part of the mantle piece which has passed 3 days after the operation of giving an
injury for one minute to outer epidermal cells. (Showing pearl sac formation)

Fig. 7: A part of the mantle piece which has passed 7 days after the operation of giving an
injury for one minute to outer epidermal cells.

A few deposition of the periostracal substance (conchiolin) can be noticed.

Fig. 8: A part of the pearl-sac which has passed 14 days after the operation of giving an

injury for one minute to outer epidermal cells of the mantle piece.

The secretion of the periostracal layer substance can be noticed.
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PLATE XXWVI

9: A part of the pearl-sac which has passed 22 days after the operation of giving an
injury for one minute to outer epidermal cells of the mantle piece.

10: A part of the pearl-sac which has passed 22 days after the operation of giving an
injury for one minute to outer epidermal cells of the mantle piece.

Uneven secretion of periostracal, prismatic and nacreous substances can be noticed.
(Showing seed pearl formation)

11: A part of the mantle piece which has passed one day after the operation of giving
an injury for 3 minutes to outer epidermal cells.

12: A part of the pearl-sac which has passed 3 days after the operation of giving an
injury for 3 minutes to outer epidermal cells of the mantle piece. (Showing pearl-sac
formation)

13: A part of the mantle piece which has passed 7 days after the operation of giving an
injury for 3 minutes to outer -epidermal cells. (showing secretion of periostracal
substance and abnormally growing outer epidermal cells)

14: A part of the mantle piece which has passed 7 days after the operation of giving an
injury for 3 minutes to outer epidermal cells.

Secretion of periostracal substance can be noticed.

158: A part of the pearl-sac which has passed 15 days after the operation of giving an
injury for 3 minutes to outer epidermal cells of the mantle piece.

Uneven secretion of periostracal and prismatic substances can be noticed.

16: A part of the pearl-sac which has passed 22 days after the operation of giving an
injury for 3 minutes to outer epidermal cells of the mantle piece.

Secretion of periostracal, prismatic and nacreous substances can be noticed.

PLATE XXW

17: A part of the pearl-sac which has passed 22 days after the operation of giving an
injury for 3 minutes to outer epidermal cells of the mantle piece. (Showing seed pearl
(small baroque pearl) formation)

18: A part of the mantle piece which has passed 2 days after the operation of giving an
injury for 5 minutes to outer epidermal cells.

19: A part of the pearl-sac which has passed 4 days after the operation of giving an
injury for 5 minutes to outer epidermal cells of the mantle piece. (Showing pearl-sac
formation)

20: Mantle piece which has passed 7 days after the operation of giving an injury for 5
minutes to outer epidermal cells.

Secretion of periostracal substance (conchiolin) can be noticed.

21: A part of the pearl-sac which has passed 14 days after the operation of giving an

injury for 5 minutes to outer epidermal cells of the mantle piece.
Secretion of periostracal and prismatic substances can be noticed.

22: A part of the peall-sac which has passed 20 days after the operation of giving an

injury for 5 minutes to outer epidermal cells of the mantle piece.
Secretion of periostracal and prismatic substances can be noticed.

23: A part of the mantle piece which has passed 2 days after the operation of giving an

injury for 10 minutes to outer epidermal cells. ‘

24: Mantle piece which has passed 4 days after the operation of giving an injury for 10
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minutes to outer epidermal cells.

PLATE XX

25: A part of the enlarged photograph of Fig. 24.

26: Pearl-sac which has passed 14 days after the operation of giving an injury for 10
minutes to outer epidermal cells of the mantle piece.

Formation of pearl-sac and uneven secretion of periostracal and prismatic substances
not from the surface but from other part of the piece can be noticed.

27: A part of the enlarged photograph of Fig. 26.

28: Pearl-sac which has passed 20 days after the operation of giving an injury for 10
minutes to outer epidermal cells of the mantle piece. (Showing seed pearl formation)

29: A part of the mantle piece which has passed one day after the operation of giving
an injury for one minute to inner epidermal cells.

30: A part of the mantle piece which has passed one day after the operation of giving
an injury for ome minute to inner epidermal cells. The mantle piece is stuck to the
follicular tissue around at the surface of the muscle bundle of the mantle piece.

3l: Mantle piece which has passed 3 days after the operation of giving an injury for 3
minutes to inner epidermal cells, and attached to the nucleus turning inside out.
(Showing seed pearl-sac formation)

32: Pearl-sac which has passed 7 days after the operation of giving an injury for one
minute to inner epidermal cells of the mantle piece.

Secretion of the periostracal substance can be noticed.

PLATE XXX

33: A part of the pearl-sac which has passed 7 days after the operation of giving an
injury for 3 minutes to inner epidermal cells of the mantle piece.
The crystal of periostracal and prismatic layer substances is uneven.
34: A part of the pearl-sac which has passed 30 days after the operation of giving an
injury for one minute to inner epidermal cells of the mantle piece.
Periostracal, prismatic and nacreous substances have been secreted.
35: Mantle piece which has passed 2 days after the operation of giving an injury for B
minutes to inner epidermal cells.
36: Mantle piece which has passed 4 days after the operation of giving an injury for 5
minutes to inner epidermal cells.
37: A part of the pearl-sac which has passed 14 days after the operation of giving an
injury for 5 minutes to inner epidermal cells of the mantle piece.
Secretion of periostracal and prismatic substances is uneven.
38: Pearl-sac which has passed 20 days after the operation of giving an injury for 5
minutes to inner epidermal cells of the mantle piece.
(Showing small pearl formation of which crystal is granular.)
39: Mantle piece which has passed 2 days after the operation of giving an injury for 10
minutes to inner epidermal cells.
40: A part of the mantle piece which has passed 4 days after the operation of giving an
injury for 10 minutes to inner epidermal cells.

Cut surface of the mantle piece is stuck to the gonad tissue.
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PLATE X XXi

Fig. 41: Mantle piece which has passed 7 days after the operation of giving an injury for 10
minutes to inner epidermal cells.
Small pearl-sac is formed and some periostracal substance is observed in some part
of the sac.
Fig. 42: A part of the pearl-sac which has passed 20 days after the operation of giving an
injury for 10 minutes to inner epidermal cells of the mantle piece.
(Showing the secretion of the periostracal and prismatic substances.)
Fig. 43: Mantle piece which has passed 2 days after the operation of giving an injury for 5
minutes to both inner and outer epidermal cells. (Showing pearl-sac formation.)
Fig. 44: Mantle piece which has passed 4 days after the operation of giving an injury for 8
minutes to both inner and outer epidermal cells. (Showing pearl-sac formation.)
Fig. 45: Mantle piece which has passed 7 days after the operation of giving an injury fer 5
minutes to both inner and outer epidermal cells. (Showing pearl-sac formafion.)
Fig. 46: A part of the enlarged photograph of Fig. 45.
Fig. 47: A part of the pearl-sac which has passed 14 days after the operation of giving an
injury for 8 minutes to both inner and outer epidermal cells of the mantle piece.
(Showing pearl-sac formation and secretion of the periostracal substance.)
Fig. 48: Pearl-sac which has passed 20 days after the operation of giving an injury for 5
minutes to both inner and outer epidermal cells of the mantle piece.

(Showing seed pearl (baroque pearl) formation.)
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