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Effect of irradiation on expression of clusterin in the rat salivary glands
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Department of Oral and Maxillofacial Radiology, School of Dentistry, Kyung Hee University

ABSTRACT

Purpose : To investigate clusterin expression in the acini and ductal cells of rat submandibular glands after Co-60
gamma irradiation. v
Materials and Methods : The male Sprague-Dawley rats weighing approximately 250 gm were divided into
control and experimental groups. The experimental group was irradiated with a single absorbed dose of 2, 5, 10,
and 15 Gy on the head and neck region. All the rats were sacrificed at 1, 3, 7, 14, 21, and 28 days after irradiation.
The specimens including the submandibular gland were sectioned and observed using a immunohistochemical
method.

Results : In the 2 Gy group, clusterin expression was similar to that of the control group at 1 day after irradiation
and it was observed in the striated ductal cells at 3 days after irradiation. In the 5 Gy group, clusterin expression was
observed in the striated ductal cells at 1 day after irradiation and gradually increased in the 10 and 15 Gy groups. In
the 15 Gy group, clusterin expression was prominent in the striated ductal cells at 1 day after irradiation, but it
gradually decreased with the experimental period. The destruction of the striated ductal cells was observed in the 2
Gy group at 21 days after irradiation and in the 5, 10, and 15 Gy groups at 7 days after irradiation. The destruction
of the acinar cells was observed in the 2 Gy group at 28 days after irradiation and in the 5, 10, and 15 Gy groups at
14 days after irradiation.

Conclusion : Clusterin expression was induced by low doses of irradiation and it appeared to be involved in the
regulation of cellular response to irradiation. (Korean J Oral Maxillofac Radiol 2006; 36 : 33-40)
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Fig. 1. Photomicrograph showing positive reaction to clusterin on
the intercalated ductal cells in the control group (immunolocali-
zation of clusterin protein, X 200).
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Fig. 3. Photomicrograph showing positive reaction to clusterin on
the striated ductal cells, but markedly decreased reaction on the
intercalated ductal cells at 3 days after 2 Gy (immunolocalization
of clusterin protein, X 200).

Fig. 2. Photomicrograph showing positive reaction to clusterin
with almost same appearance of the control group at 1 day after 2
Gy (immunolocalization of clusterin protein, X 200).

Fig. 4. Photomicrograph showing increased reaction to clusterin
on the striated ductal cells and apoptotic changes on the ductal
cells at 21 days after 2 Gy (immunolocalization of clusterin
protein, X 200).
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Fig. 5. Photomicrograph showing decreased reaction to clusterin
on the striated ductal cells and apoptotic changes on the acini and
ductal cells at 28 days after 2 Gy (immunolocalization of clusterin
protein, X 200).

Fig. 6. Photomicrograph showing decreased number of intercalat-
ed ductal cells which is positive reaction to clusterin and striated
ductal cells which is strongly positive reaction to clusterin at 1 day
after 5 Gy (immunolocalization of clusterin protein, X 200).
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Fig. 7. Photomicrograph showing decreased reaction to clusterin
on the striated ductal cells at 7 days after 5 Gy (immunolocaliza-
tion of clusterin protein, X 200).

Fig. 8. Photomicrograph showing apoptotic changes of acini and
ductal cells at 14 days after 5 Gy (immunolocalization of clusterin
protein, x 200).

A AZAME L AxAANE] F34ite] HAF . vt
AP ZAL & 28Ud = A 2FAE WollA] clusterine] A E
A sk YAE e Aol HEF o (Figs. 6-8).

3) 10 Gy HHAMMZTALE

vl zAL & AR AxBM Zo| A clusterine] T2
Hgom, 140 MEAE W AxAM Z|A] clusterin
o W A FAAQ FHAde] velteh WA EA}
F 2890l Az 27} A E dotrA EF Az
=3 5] 5o} (Figs. 9, 10).

4) 15 Gy BAIMTEARE
A A=A £ 196l A2 26 A] clusterine] 7}3}
A L= o}, wkAMdRAL 3 3URE| clusterino] A E
A ghel] UAEHE Aol veh}r] Alabsigdot whaA

— 36—



Fig. 9. Photomicrograph showing decreased reaction to clusterin
on the striated ductal cells at 7 days after 10 Gy (immunolocaliza-
tion of clusterin protein, X 200).

Fig. 10. Photomicrograph showing markedly decreased reaction to
clusterin on the striated ductal cells and apparent apoptotic
changes of striated ductal cells at 28 days after 10 Gy (immunolo-
calization of clusterin protein, X 200).

ZA & 1499 = clusterin®] o] ZFAH D, ofF AL
Az 9 AzFAz] sifel RS (Figs. 11,
12).

o #

WAL & dhepsl 2572 M xel o3 7HA] A3 W
3 doA MNxY 7% o4 Bu olE MEAE F
A7), v AL AR F o7EA] A
o2 MEAE doFlth AR £3] dehts AAARE Al
EF7), A7VEAS D FAEEH B e M EAR
A}, DNA &4}l tj 3t Al 23850l J3ke whom, whad
FAL F £ AZAM F F AR S Y] 228 H
ole]] Hbstod, b7 AME M EZH AT FHTE vl A A o)

Fig. 11. Photomicrograph showing strongly positive reaction to
clusterin on the striated ductal cells at 1 day after 15 Gy (immu-
nolocalization of clusterin protein, X 200).

Fig. 12. Photomicrograph showing markedly decreased reaction to
clusterin on the striated ductal cells and apparent apoptotic chang-
es of striated ductal cells at 14 days after 15 Gy (immunolocaliza-
tion of clusterin protein, X 200).
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