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The Influence of a Tail Graft on Regeneration in the Planarian, Dugesia japonica. SHINGO
KurasucH! (Biological Institute, Faculty of Science, University of Kanazawa, Kanazawa,
920)

ABSTRACT The transplantation of tail grafts into the prepharyngeal regions in Dugesia
japonica was performed, followed (1) by severance posterior to the grafts, or (2) by the
isolation of fragments of the hosts just posterior to the grafts, after various periods of time.
(1). The posterior cut ends 0.5 mm posterior to the grafts, when severed immediately
after the transplantation, formed heads in about half of the cases. The more days that
elapsed after the transplantation, the larger the rate of head formation grew. This
phenomenon was also observed in the case of severance 1.0 mm posterior to the grafts
after 4 days. (2). The fragments 0.5mm in length isolated within 2 days after trans-
splantation regenerated either into normal animals or into bipolar heads, but after 3 days
most of the fragments reversed original polarity and formed heads from the posterior
cut ends and tails from the anterior ones. The fragments 1.5mm in length isolated
within 2 days showed normal regeneration, but the ones isolated after 3 days regenerated

into bipolar tails. The phenomena observed in these experiments are discussed.
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Fig. 1. Transplantation procedures. A tail
graft (G) is transplanted into the pre-
pharyngeal region (A: a black site) in
normal orientation, or in rotated orient-
ation by 90° or 180°. The specimen pre-
pared (B) is severed at several sites (0.5
mm, 1.0mm, or 1.5mm posterior to the
graft) to obtain the anterior part (Type
I). The graft specimen in normal orient-
ation (D) is severed to obtain a fragment
0.5mm or 1.5mm in length just pesterior
to the graft (Type II). For the controls,
after a square hole is made in the same
region and united (C and E), the anterior
part (control I), or fragments 0.5 mm and
1.5mm in length (control II) are similarly
obtained. Ph:pharynx. gp:genital pore.
Arrows: original orientation of the graft.
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Fig. 2. A specimen of successful graft (G,
in the prepharyngeal region. Corresponds
to B and D in Fig. 1.
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Fig. 3. Transplantation of a tail graft into the prepharyngeal region and removal of the
posterior part of the host (A, B, and C. x10), or isolation of the fragments of the host
just posterior to the graft (D and F. x20, E and G. x15). A: Head developed from
the posterior cut end, with a tubular outgrowth of the graft. 30 days. B: Tail normally
developed from the posterior cut end, with a tubular outgrowth of the graft. 30 days.-
C:.Unsuccessful graft, square hole being filled with new tissue, head developed from
the posterior cut end. 30 days. D: Bipolar head, head developed both from the anterior
cut end and from the posterior one. 15 days. E: Bipolar tail, tail de\zeloped from both the
cut ends. 40 days. F: No tail, the posterior cut end showed no regeneration. 40 days.
G: No head, the anterior cut end showed no regeneration. 40 days.
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Table 1. Regeneration of the specimens of successful graft and removal

of the posterior parts of the hosts, and control specimens.

Severance day after
transplantation

Total numb.

Type of regenerates

Bipolar head

No tail

Normal tail

A. The cut end in 0.5mm length posterior to the union line between the host and the

graft

1. The graft in the normal orientaion

- = O O @ S O O O O
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—_— e DN =

end in 1.0mm length posterior to the union line between the host and the

0 11 6
1 11 7
2 9 9
3 11 11
4 10 10
5 10 10
2. The graft in the rotated orientation with 90°
0 8 1
1 10 5
2 11 7
3 11 9
4 12 9
5 11 9
3. The graft in the rotated orientation with 180°
0 12 7
1 12 8
2 11 10
3 11 9
4 10 10
5 11 10
B. The cut
graft
The graft in the normal orientation
0 6 0
1 5 0
2 8 0
3 10 0
4 13 3
5 15 6
C. The cut end in 1.5 m length posterior to the
graft
The graft in the normal orientation

D opd W N = O

8
9
8
10
10
10

S o O O o O

N OO o o

1
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8
10
8
8

union line between the host and the

oo W o

10
10
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D. Contral specimens

Table 1 (continued)

The cut line in 0.5mm length posterior to the union line

0 10 0
1 8 0
2 12 0
3 11 0
4 9 0
5 10 0.
The cut line in 1.0 mm length posterior to the union line
0 6 0
1 9 0
2 10 0
3 10 0
4 10 0
5 9 0
The cut line in 1.5 mm length posterior to the union line
0 9 0
1 10 0
2 9 0
3 11 0
4 10 0
5 10 0

OO O o o O oo oo Cc O

DO OO OO

13

10

12
11

10

10

9
11
10
10

Table 2. Regeneration of the specimens of unsucessful graft, the hole of the host

being filled with new tissue, and removal of the posterior part of the host.

Severance day after
transplantation

Total numb.

Type of regenerates

Bipolar head No tail Normal tail
A. The cut end in 0.5mm length posterior to the union line
0 19 2 0 17
1 18 4 0 14
2 17 4 0 13
3 17 2 0 15
4 16 1 0 15
5 20 0 0 20
B. The cut end in 1.0 mm length posterior to the union line
0 17 0 0 17
1 18 2 0 16
2 15 1 0 14
3 17 1 0 16
4 18 0 0 18
5 19 0 0 19
C. The cut end in 1.5mm length posterior to the union line
0 15 0 0 15
1 11 0 0 11
2 10 0 0 10
3 14 0 0 14
4 12 0 0 12
5 11 0 0 11

NI | -El ectronic Library Service



The Zool ogi cal Society of Japan

14 B ® E

Table 3. Regeneration of the isolated fragments of the hosts just posterior to the grafts.

Isolation day
after
transplantion

Type of regenerates
Total - e
numb, Reversed Bipolar Bipolar No No

polarity head tail tail head Normal

A. The fragments in 0.5 mm length isolated posterior to the union line between the host
and the graft

0 11 0 -3 0 1 2 5
1 10 0 2 ¢ 2 3 3
2 9 0 ) 0 2 0 2
3 10 3 3 0 1 0 3
| 10 6 3 (1 0 0 |
5 10 8 1 0 1 0 0
Centrol fragments in 0.5 mm length
0 g 0 0 0 0 0 9
1 13 0 0 0 0 0 13
2 10 0 0 0 0 0 10
3 8 0 0 0 0 0 8
4 9 0 0 0 0 0 9
5 10 0 0 0 0 0 10

B. The fragments in 1.5 mm length isolated posterior to the union line between the host
and the graft

0 10 0 0 0 0 0 10
1 10 0 0 0 0 0 10
2 9 0 0 0 0 1 8
3 11 0 0 2 0 1 8
4 12 0 0 8 0 2 2
3 11 0 0 7 0 4 0
Control fragments in 1.5 mm length
0 10 0 0 0 0 0 10
1 11 0 0 0 0 1 10
2 10 0 0 0 0 0 10
3 8 0 0 0 0 0 8
4 6 0 0 0 0 0 6
5 10 0 0 0 0 0 10
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