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Fig.1 The schematic area of the embryonic hemopoietic
organ of a silkworm egg.
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Tab.l Effect of local heavy ion beam irradiating hemopoietic organ of embryo on the of the development and
metamorphosis of silkworm, Bombyx mori

Rate of Survival rate /%
Dose Hatchabil bristle
Mark - N )
/Gy ity /% dispersio |3 L-2 L-3 L-4 L-5 )
n /%
CK50 O 100+ 0 100+ 0 100+ 0 100+ 0 100+ 0 100+ 0 92.2+ 2.2 86.1+ 4.9
506Gy 50 100+ 0 100+ 0 100+ 0 100+ 0 100+ 0 97.4+ 2.6 87.4+ 2.6 82.3+ 3.5
CK100 O 100+ 0 100+ 0 100+ 0 100+ 0 100+ 0 100+ 0 82.1+ 3.2 78.2+ 5.3
100Gy 100 100 O 96.9+ 3.1 97.7+ 2.3 97.7+ 2.3 94.7+ 0 87.2+ 10.5%® 74.7+ 8.1® 56.2+ 8.1®
CK200 O 100+ 0 100+ 0 100+ 0 100+ 0 100+ 0 100+ 0 86.5+ 3.8 80.5+ 5.0

200Gy 200 97.4+ 2.6 97.2+ 2.8 97.5+ 2.5 91.6+ 8.4° 86.4+ 8.6° 70.3+ 15.0° 45.3+ 8.2° 35.3+ 6.5%

Note: The embryonic hemopoietic organs of silkworm pnd p° race were local irradiated with carbon ions at head
pigmentation stage. The data in table are average value of 3 repeats* standard deviation. “and ® mean significant
difference and limit significant difference respectively. L: larval stage. P: pupal stage. The numbers of 1

5 are larval stage of silkworm. The CK50Gy, CK100Gy and CK200Gy are control plot (no irradiation) of 50Gy, 100Gy
and 200Gy irradiation plot respectively.

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Fig.2 Effect of local heavy ion beam irradiating of hemopoietic organ of embryos on the development of silkworm

larva and pupae

Note: The embryonic hemopoietic organs of silkworm pnd p° race were locally irradiated with carbon ions at

the head pigmentation stage. The rearing temperature is 25
P: pupal stage. The others are the same as in tablel.

Fig.3 The no-wing pupa developed from local heavy ion
beam irradiating of the silkworm embryonic hemopoietic
organs Note: A: the no-wing pupa caused by local
irradiation of embryonic hemopoietic organs of
silkworm pnd p° race with 200Gy carbon ions at head
pigmentation stage. B: the control pupa.
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Fig.4 Effect of local heavy ion beam irradiating

hemopoietic organs of the silkworm embryos on the
hemocyte density of the 5th stage of larvae. Note: The
embryonic hemopoietic organs of silkworm pnd p° race
were local irradiated with carbon ions at the head
pigmentation stage. The data in this figure are the
average value of 3 repeats + standard deviation. V:
the 5th stage of larva S: the spinning stage.
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Fig.5 The hemopoietic organs-like tissue of a

silkworm larva cultured in the hanging drop medium.

Note: The culture tissue was got from 5 4d lava that

the embryonic hemopoietic organs of which were locally

irradiated with 200Gy carbon ion. The hemocyte density

of the lava was comparable to the control plot (no (51
irradiation). The tissue was hanging drop cultured

with 10u L grace insect culture medium at 25 . The

A(Oh) and B(144h) are the hours times after culture.

H: hemocyte.

25—30

[6.71

Fig.6 Effect of local irradiation with heavy ion beam
on embryonic hemopoietic organs of silkworms. Note:
A: The tissue was got from 5 4d lava of the embryonic
hemopoietic organs of which were locally irradiated
with 200Gy carbon ion. And the hemocyte density of the
lava was comparable to the control B: The tissue was
got from the control larea (no irradiation). HeO:
hemopoietic organs, FB: fat body, WD: wing disc.
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REPAIR AND REGENERATION OF HEAVY ION BEAM LOCALLY IRRADIATED EMBRYONIC HEMOPOIETIC
ORGANS OF SILKWORM, BOMBYX MORI

XU Shiging® Kenji Kiguchi® LING Erjun’ Koji Shirai’ Kana Fukamoto® TU Zhenli’
' (School of Agriculture and Technology, Soochow University, Suzhou 215006)
? (Faculty of textile science and technology, Shinshu University, Ueda 386-8567 Japan)
® (Japan atomic energy research institute, Takasaki 370-1292 Japan)

ABSTRACT Eggs of silkworm, Bombyx mori were irradiated by “C™ ions, at the embryonic wings, where
the hemopoietic organs attached. Changes in the development of the silkworm larvae and pupae,
especially in the repair and regeneration of the hemopoietic organs represented by their
morphological and functional characteristics, were observed. The results showed that the silkworm
larvae and pupae developed from the irradiated eggs grew with the physiological obstruction due
to exsanguinations, such as difficulty in their metamorphosis and their marked lower survival rates.
After 100Gy irradiation, some of the larvae and pupae died during the periods of larval molting
stages, pupation stage and eclosion stage. With increased doses, the deficiencies in the silkworm
development became more significant. After 200Gy irradiation, the average hemocyte density for the
5th larvae decreased markedly, but the hemocyte density for some individuals were comparable to
the control, and regenerated hemopoietic organs was found in these larvae. The results suggested
that the silkworm larvae might be capable of self-repair and self-regeneration of the hemopoietic
organs after the heave ion irradiation.

KEYWORDS Heavy ion beam, Bombyx mori silkworm, Embryo, Hemopoietic organ, Repair and regeneration
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