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Developmental Changes of Blastema during Earthworm Tail Regeneration
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(Department of Life Science, Chung-Ang University)

ABSTRACT

Although the earthworm is an important animal species capable of regenerating missing body part, earthworm
regeneration is not well understood at the tissue, cell and molecular levels. In order to understand the developmental
changes of blastema during earthworm tail regeneration, the formation and development blastema during
regeneration was investigated by histological analysis. Within 1 day after amputation, dediffentiating blastemal
cells appeared in coelomic side of longitudinal muscle layer. At 3 days postamputation, proliferating blastemal cells
migrated into coelum and blastema was formed beneath wound epithelium around 7 days after amputation.
Segmentation of blastema was observed around 2 weeks after amputation followed by redifferentiation of
nephridium, intestine, setae and septa.
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mination) (Maden 1982) ¥ 33 Alqlxte] =+g7]zt  generation)s} 22|z RET fale] FHolx|:= wrUulEEA
(Brockes 1992, Scadding®} Maden 1994) Sol] &3} -2 )23 (unidirectional regeneration) &2 1}3o]zlch, A )¢
o o ek A2 SAAAD FATEEY AR SEMAGY SR Ssdha TS FE
hieiole) 4717t o BUHE Hox 444 547 Fehielol aelm $H25E AP0l F95E B

N

=

o

—1—



Vol. 6, No. 1-2

74l Fo) mEgE I FAke] Aol TF P fulFA
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= 3 7100l W Skt A1%e) Aol o) folAof
% 2 E=rA4s dads W 9 A 5o 332712 A
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ule) 42 W3} (Gates 1950) 5 F= 93 #AL £3 o)
% 7127q 477} e o RolE Belth wm
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g A3 Ryl e (Kranse 5 1994, Qi 5 1995), A
o} zjA3A) polyamine®] %<l putrescine?] ¥x=7} £
7}gtel= oAy was vh ¢lvl (Hamana 1995). 18
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g 27]0) < 20070A 4 deo] wiskr] (SANYO)ellA 23+
1°C2 §A8he Qo)A wjokakaleh. vhok Aol peat moss
E AEo| At dl2¢ AFF AAE H4dEr] 4
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Fig. 1. The process of earthworm tail regeneration. At one and
three day stages, extrusion of intestine was observed and
wound healing was being processed. Outgrowth of re-
generating part was observable from 6 to 7 day stage.
Actually white regenerating tail became distinct from 10
days after amputation. At 14 day stage, segmentation of
regenerating tail was seen. After then, the growth of re-
generating tail was very rapid, followed by pigmentation.

of Azl AW FA AHolE wAHE B
(Fig. 1). EWMM 195} 3 DAL FehAl
2 Hoube 43k 4R 3% (wound healing)®) 47 o)
R, 6 T DANAE AR S
= AR gl ARSI = AW § 109 733
Folt fekom BAY 4 gl AAzA ] P B
B 142 AN APRee) AHY o HAHY
o mel AL wl$ whasd HAHe) 219 HAIAE A
4E ARE toz BT 4 Y A= Ao
AT AGRe] A=A (pigmentation)e] elet.
269 AL AAR ¥elo] FBYo] AR

& BejEoh 309e] A% Folr Aol Ao 248

4957 A0 9B B AAR Aol oo Fx

m}nJL

ru>"

s SRR e BT D k302 ol F 80e]
Asetee WMol AS) A% A A9 FIY $27)
T AYE AT or}(Fig. 2). o) AT AAHA)
gels BEE Fo AGelst 2AY AAATERA o}

—3—



Vol. 6, No. 1-2

Fig. 2. Cross section of regenerating earthworm tail from 24 hours
postamputation stained with hematoxylin and eosin. (A)
The dedifferentiating mesenchymal cells (arrows) were
observed at the coelomic layer of the longitudinal muscle
(LM) of body wall. Dedifferentiating cells had distinct and
single nucleus. No dedifferentiating cells appeared in epi-
dermis (ED), circular muscle (CM), coelum (CO), chlora-
gogue tissue (CH), and epithelium of intestine (EP). (X
200). (B) Blastema cells (BL) showed typical characteristic
of mesenchymal cells: large size, distinct nucleus, loosely
packed and irregular shape. ( X 400).

A7) SAAALRY e Aze ARAsEEde
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Aol mAAAA AAote] 7193 FepryptE A
= BAS 7 A7) dehde FHH 5
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st 23Aze) Pejs 1A wReE At AR %
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T Tl BAE AAR e Aol BRI Fig.
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Fig. 3. Cross section of regenerating earthworm tail from 3 days
postamputation stained with hematoxylin and eosin. (A)
Proliferating mesenchymal cells (MC) migrated toward
coelum (CO) to form blastema. T: typhlosolar region; L:
lumen of intestine. ( X 40). (B) Migration of blastema cells
(BL) were progressed and chloragogue tissue appeared to
be relatively dissipated. ( X 200).

Fig. 4. Oblique section of regenerating earthworm tail from 7 days
postamputation stained with hematoxylin and eosin. Well-
developed blastema (BL) was formed beneath wound
epidermis (WE). ( X 100).
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Fig. 5. Longitudinal section of regenerating earthworm tail from 30 days postamputation stained with hematoxylin and eosin. The
redifferentiation of blastemal cells was actively being progressed. Regenerating setae (S), nephridia (N), and intestinal epithelium
were observed. Note undifferentiated blastemal cell (UC) at the distal end of regenerating tail as well as at the portion just anterior
to amputation level (small arrow). Large arrow indicated amputation level. ( x 200).

muscle layer (CM), coelum (CO), chloragogue tissue (CH), A}
o) cpithelium (EP) §-o] BAFGS} = A F 24417}
o] Ak A 2ALE T8 (x400)AM A3 A2} )
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H4o] AR Fig. 5= ek F 3090] Azse] 4
0 AR 24 Fuwe DR Aot Gyt A
317} $astA AHAG wat 7 A= AP Al
¥ (nephridia), 722 (setae)Eo] FAH A& [FF & gl
Aot A Y meY F 2RI A wiE gFeA n)
29 Aol Z7h B2E U0 Fig. 59 HAbm).
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