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Alteration of Phospholipase C Activity in Human Gastric Cancer Tissues

Young Ok Kim, M.D.", Moo Youn Cho, Ph.D., Sung Do Lee, M.D.’
Sung Sook Kim, M.D.", Pann-Ghill Suh, Ph.D.” and Man-Ha Huh, M.D.'

Department of Pathology', Biochemistry®, and General Surgery”, Kosin University
Medical Center,Department of Pathology, Ewha Women's University Hospital’,
Department of Life Science, Pohang Instilute of Science and Technology’

Phospholipase C (PLC) plays a pivotal role in transmembrane signal transduction pathway
for cellular proliferation differentiation and growth. Thus far, there have been few reports in
which PLC activity was investigated in human malignant neoplastic tissues. In the present
study, we evaluated PLC activity in 23 human gastric cancer tissucs and normal mucosal
tissues 1o investigate whether alteration of PLC activity is associated with gastric cancer.
The amount of [“C] diacylglycerol, one of the earliest products of inositol phospholipid
hydrolysis by PLC, was measured by thin layer chromatography. Also, expression of PLC-y
I, which is one of the most important PLC isozymes,was examined by immuno-
histochemistry using specific monoclonal amtibody directed against PLC-p1. The results are
summarized as follows., PLC activity in all 23 gastric cancer tissues (1.35 = 1.04 units/mg
of protein) was significantly higher than normal mucosal tissues (0.28 +0.21 units/mg of
protein) (P<(.001). PLC actvity in gastric cancer tissucs was not correlated with histologic
grade (P=0.05). PLC-y1 immunoreactivity was detected in all of 23 cases swdied. The
intensity and extent of PLC-y1 immunoreactivity was not correlated with PLC enzyme
activity, although stronger intensity was demonstrated in malignant cells in comparison 1o
normal gland epithelial cells.

The present study provides the first evidence of significant elevation of PLC activity in
human stomach cancer tissues. Our results strongly suggest that PLC might be involved in
tumorigenesis andfor progression{uncontrolled continuous cycling of cells) of human gastric
cancer. Further studies are needed to elucidate the role of elevated PLC activity in cancer
tissues. (Korean J Pathol 1996; 30: 210-~217)
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Table 1. Summary of the clinicopathologic findings in gastric cancer patients

Case No  Age/Sex Location Size(cm) Gross* Histopathology
| 63/F antrum 42 11} tubular, well
2 42/F body 32 1] tubular, mod.
3 3I8M body T=7 I tubular, poor.
4 67/F body T=6 I tubular, poor
5 42/M antrum 44 11 tubular, mod
6 49/M body 22 111 tubular, well
7 S8/M body L 11 tubular, poor.
8 48/M antrum 65 1] tubular, moxd.
9 S9/M fundus 1312 | tubular, mod.

10 49/M body 106 v tubular, mod.
11 M body 22 111 tubular, poor.
12 58/F body, antrum b5 111 tubular, poor.
13 57/F body 5+ 4 111 tubular, poor.
14 B0 body, antrum 55§ 1M1 tubular, poor.
15 54/F pyrolus =1 1c(E) tubular, poor.
16 SR/F body 11 11 tubular, mod.
17 65/F body 3=3 11 tubular, poor.
18 63/M antrum 1x1 ITc(E) tubular, mod.
19 6OfF body 5+3 I tubular, poor.
20 34/F body 3x2 111 tubular, mod.
21 61/M pyrolus 33 111 tubular, poor.
22 T0/M body 5%4 1l tubular, maod.
23 T2/F antrum 43 I mbular, poor.

*: Borrmann classification, E; Early gastric cancer, # well; well differentiated, mod; moderately differentiated, poor;
poorly differentiated
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Fig. 1. PLC activity in all 23 gastric cancer tissues is significantly higher than normal mucosal tissues.
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Fig, 2. Inteosc cytoplasmic immu-
noreactivity for PLC-#1 ix seen in
gastric adenocarcinoma,

Fig. 3. Weak or ncgative unmu-
noreactivicy for PLC- 21 ix seen i
nommal gasliic mucosa,
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5. EMEE Rod HE

PLC #4152 2ol swdent t test® 35132
], pvalue?} 005 ofslel H$-5 2|2l #Howm
e b =

F<| ot

I Are W2|SE 4 H(Table 1)
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Tahle 2. Phospholipase C activity and immunoreactivity
for PLC-y1 in gastric cancer tissues and normal
mucosal tissues

PLC-x1
immunoreactivity

Phospholipase C activity
(units/mg of protein)

Case Mormal Cancer Cancer
Mo MuCcosa lssue lissue
1 0.06 0.43 + +
2 0.4 379 +
3 0.41 2.52 +
4 0,12 0.48 -
5 0.4 0.97 I
& .15 046 +
7 0.43 (.88 +
8 (.16 0.47 .
o 0.41 0.56 f
10 .3 .54 +
11 017 0.4 -
12 0.31 39 +
13 016 .05 +
14 .25 1.22 +
15 041 1.05 ¢
16 0.2 243 t
17 .21 1.72 +
18 .41 1.74 +
19 0.42 1.7 -
20 0.25 2.5 +
21 0.3 1.27 +
22 0.26 39
23 0.4 213 +
Mean 5D 028 +0.21 135+ 1.04

(+: weak Immunoreactivity, + +:@ inlense immuno-

reactivity)

09 : le)gd e Fobo] s MY FE57F @
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t of|2] PLC #4153 Table 20l 7]<alelch
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1.35+ 1.04 unitsymg of protein2 & 44 | 3Hnl=x=
2] 028021 unitgimg of proteinklcl 1.4~ 150l
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