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Expression of Phospholipase C Isozymes in Radiation-Induced Tissue Damage and
Subsequent Regeneration of Murine Small Intestine

Sung Sook Kim, ‘t"mng Ju Woo, Jur}rung Huh, Jung H;fun Ryu'
Kyung Ja Lee', Jung Sik Lee', and Pann-Ghill Suh®

Department of Pathology, Ulsan University Hospital, Ulsan 680-060, Korea
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Phospholipase C (PLC) isozymes play significant roles in transmembrane signal transduction. PLC-71 is one of the key
regulatory enzymes in signal transduction for cellular proliferation and differentiation. The exact mechanisms of this
signal transduction of tissue damage and subsequent regeneration, however, were not clearly documented. This study
was planned to determine the biological significance of PLC isozymes following irradiation in rat small intestine.
Sprague-Dawley rats were imadiated to the entire body by a single dose of 8 Gy. The rats were divided into 5 groups
according to the sacrifice days after irradiation. The expression of PLCs in each group was examined by the immuno-
histochemistry and immunoblotting. The histologic findings were observed using hematoxylin and cosin staining. The
regencrative activity, which was estimated by mitotic count and proliferatin cell nuclear antigen (PCNA) immuno-
staining, was highest in Group IIT (5th day after irradiation). By the immunohistochemisiry, the expression of PLC-y1
was higher in Group Il and Group 11 (3rd day after irradiation), and was found in the regenerative zone of the mucosa.
The expression of PLC-&1 was highest in Group I (1st day after irradiation) and was dominantly in the damaged surface
cpithclium. The immunosiaining of PLC-31 was negative in all groups. The results of the immunoblotting study was
compatible to that of the immunohistochemical study. Group 1T and 111 showed positive bands for PLC-x1, and group
Iand I1 for PLC-61. These results suggest that PLC-y1 plays a significant role in mucosal regeneration following
irradiation. PLC-61 may play a role in radiation - induced mucosal damage. (Korean J Pathol 1998; 32: 155—161)
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Table 1. Comparison of regenerative activity after irradiation

Group Mitotic number Proliferative index
Control 56+23 45+2.8
1 54116 T0+25
11 13.8+2 8% 230 +4.8%
1 19.4 +4.3* 26.0+5.6%
v B3+4.1 B0+48
W 6.2+2.7 45+28

All data are expressed as mean =5D.
*Statistical significance (p<20.05) were observed in correla-
tion between group I vs T, IT vs T00, 110 ws IV,

Table 2, The expression of PLC isozymes after irradiation

Group Control I | I v v

PLC-81 — - — — - .
FLC-y1 - — ++ +++ - -
PLC-51 — b + — -

The staining was grades as —, when staining not greater than
negative control, 1+ for light or focal staining, + + for
moderate staining, + + + for diffuse or heavy staining,

L} 31*_52_ Aol s gl A Tl A &= PLC-y
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i} Table 2of] & z]a}sdc).
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Fig. 1. Histopathological findings of murine jejunal mucoss.
A Mormal nmueosa showng cven villous surbace, oryprs, and
well preserved basal proliferative zone, B: Jepumal mocosa n
CGroup | showing avophic and shertened villi accompaied by
i lnmmarory cells infiltration, C: Jojunal muocosa i Group
11 showing regeneration of the cryvpt cells, Dy Jojumal mucosa
in Group I showing active regeneration with frequent
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Fig. 2. Frequent mitoses are observed in Group OO (A} and

s vonfirmed by PCNA immunostaining (B).
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Fig. 3, The expression of PLCs by immuanostaining in rhe
muring jejunal mucosa,

A: PLOCR were not expressed in contral group, B PLO-EL in
Ciroup | showed strong expression in the damaged sorface
epithelinm, Uz Increased expression of PLO-71 was abserved
in actively regenerative zone in Group HE Ik PLO-p 1 was
disappearad in Group 1V
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Fig. 4. Ionmunablar analysis.

Az The immunoblot analysis of PLO-31 showed strong bands
in Group 110 (Lane 1; standard marker, lane 2; group 1, lans
3; aroup I, Lame 4; group [ lame §; grooap [V, lane f; group
V., lane 7; control group), B: PLC-41 mmunoblot revealed
a single band in Group | and I (Lanc |; standard marker,
lunie 25 eroup 1, lane 3, gromp [, lanc 4; group 1L lane 5;
group IV, lane 6 group ¥V, lane 7 comrol group)
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