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INTRODUCTION
Placental form glutathione S-transferase (GST-pi) is
a group of isoenzymes with protein combining ability.
Since the reports showing that GST-pi was
significantly increased in proliferative hepatic nodule
induced by chemical carcinogen and in well
differentiated carcinoma[1], more studies have shown
[2-4] that GST-pi expressed highly in neoplasm, and
could be rega rded as a tumor marker. GST-pi has
the antimutagenesis and antitumor ability, and is related
closely with the resistance of tumor to anticancer
drugs. As the description about the immunoelectron
microscopical localization of GST-pi in hu man
colorectal cancer cells was not available, we have
observed the ultrastruct ural localization of GST-pi in
colorectal cancer cells, and explored the distri bution
of GST-pi in these cells and its relationship with
colorectal carcinogen esis.

MATERIALS AND METHODS
Fresh colorectal cancer tissues (n = 6) were obtained
from surgical specimens, and the colorectal mucosal
tissues (n = 3) more than 10 cm away from the cancer
served as controls.

Reagents  Monoclonal mouse anti-GST-pi antibody
(Dako Company ); 10 nm colloid gold labeled goat anti-
mouse IgG (Institute of Basic Medicine, Academy of
Military Medical Science).

Tissue processing  All fresh blocks of tissue were
fixed with 2.5 mL/L glutaraldehyde and 40 mL/L

paraformaldehyde, routinely dehydrated and
embedded in Epon 812. Ultrathin sections were
placed on nickel grids, treated with 30 mL/L H2O2

(15 min), washed thoroughly with 0.05M, pH 7.4
TBS, blocked with 1% bovine serum (30 min),
dropped mouse anti-GST-pi monoclonal antibody (1:
20), and placed in refrigerator (4 ) overni ght.
Washed with 0.05M, pH 7.4 TBS, then with 0.02M,
pH 8.2 TBS, dropped 10 nm colloid gold labeled
goat anti-mouse IgG (1:10),  stand in room
temperature for 1 h, washed with TBS, and
restained with uranyl acetate followed by lead
citrate. The first antibody was replaced by TBS as
control. These specimens were observed under
electron microscope.

RESULTS
The most significant ultrastructural change of
colorectal cancer cell occurred in the nucleus. It was
large and irregular in shape, with peripheral
aggregation of heterochromatin and plenty of
ribosomes and large nucleoli. There were co lloid
gold labeled GST-pi positive particles in all of the six
cancer specimens. The positive particles were round
in shape, high and clear electron density, distributed
as clusters or spots in cancer cells. The majority of
positive particles were in mitochondria, lysosomes
and some plasma, and some also presented in nuclei
(Figure 1) or in the periphery of nuclei (Figure 2).
The positive particles accumulated in lumps. Visible
positive particles were never found in normal control
cells.

Figure 1 GST-pi positive particles present in nuclei. EM × 40 000
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Figure 2  GST-pi positive particles present in the periphery of
nuclei. EM × 25 000

DISCUSSION
Biological characters of GST-pi
Placental form of glutathione included rat and
h u m a n  f o r m s  n a m e d  G S T - p  a n d  G S T - π
respectively. Because they presented generally
in placenta according to the new category, they
were nominated as GST-placental isoenzyme
(GST-pi) as a whole. GST-pi could detox ify
chemical mutagenesis, cancer promoter, lipid and
DNA hyperoxidase, and protect normal cells from
the influence of cance rigenic materials, so that
GST-pi played an important role in the anti-
mutation and anti-cancer process.As an important
enzyme of detoxification, GST-pi was controlled
by the gene. The high expression of GST-pi gene
occurred while the carcinogen acted on the cells
to induce their mutation[5]. The high expression
of GST-pi in many neoplasms was related to the
resistance of anticancer drugs. Katagiri et al
reported that the expression of GST-pi negatively
correlated to the sens etivity of anticancer drug
in testicular tumor[6]. Dong J suggested that the
expression of GST-pi closely related to resistance
of anticancer drug in ovariogenic neoplasm[7].
GST-pi  could  be  regarded as  a  marker  in
evaluating the effect of tumorectomy, or in
predicting the drug resistance of tumor cells. High
expression of GST-pi in precancer and cancer of
liver, and the protein synthesis ability could be
blocked by cyclohexamide, which showed that
GST-pi was controlled in transcription level.
This may be the molecular base of the cancer cells in

getting cytotoxic drug resistance. We found that GST-pi
expressed only in cancer cells, but not in normal cells,
suggesting that this might be related to the action of
carcinogen. GST-pi specific expression in colorectal
cancer cells may be used as a marker for diagnosis of
colorectal carcinoma.

Ultrastructural localization of GST-pi
We found that GST-pi was located in cytoplasm,
mitochondria, lysosomes and nucl eus adjacent to nuclear
membrane of colorectal cancer cells. These agreed with
immunohistochemical studies[8]. But normal mucosa
occas ional ly  showed s l igh t  pos i t iv i ty  in
immunohistochemical studies. This is different from our
findings. It might be related to the weak expression in
normal mucosa. There were few studies about the GST-
pi ultrastractural localization. In our study, GST-pi positive
particles were found not only in cytoplasm, but also in
nucleus. Chen M reported the same result in bladder
carcinoma[9]. Why was GST-pi positive particles present
in nucleus? We think this can be an atavism, and if so it
could not be used as a marker indicating colorectal cancer.
Whether it is a right concept or not needs further studies.
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