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Expression of Glutathione S-transferase-pi (GST-pi)
and Metallothionein (MT) in Lung Cancer
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Fig. 1. Immunohistochemical staining for
GST-r in a previously untreated
squamous cell carcinoma specimen
(well differentiated). Note the strong
and homogeneous positive staining of
tumor cells. (X100)
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Table 1. Glutathione S-transferase-pi expression in previously
untreated lung cancer.

Histology N eg%t)ive P o(s%ti)ve Total

Non-small cell carcinoma 8 (14) 48 ( 86)¢ 56
squamous cell carcinoma 0( 0) 28 (100)° 28
adenocarcinoma 7(26) 20 (74) 27
large-cell carcinoma 1(1000 0 ( 0) 1

Small cell carcinoma 8 (100) 0 ( 0)°

Total 16 (1 25) 48 ( 75) 64

“P<0.0001 compared to value for small cell carcinoma by Fisher’s exact
probability test.

*P<0.05 compared to value for adenocarcinoma by the Scheff test.
‘P<0.05 compared to value for small cell carcinoma by the Scheff test.

Table 2. Glutathione S-transferase-pi expression in lung cases
that had been given preoperative chemotherapy.

Histology Ne %t)lve P osoltlve Total
Non-small cell carcinoma 2 (13) 13 ( 87) 15
squamous cell carcinoma 0(0) 6 (100) 6
adenocarcinoma 2 (22) 7 ( 78) 9
Small cell carcinoma 4 (22) 14 ( 78)° 18
Total 6 (19) 27 ( 81) 33

“P =0.0003 compared to value for previously untreated small cell carcinoma
by Fisher’s exact probability test.

Table 3. Metallothonein expression in previously untreated lung

cancer.

Histology Ne %t)ive Po(so}:i)ve Total
Non-small cell carcinoma 41 ( 73) 15 ( 27) 56

squamous cell carcinoma 17 ( 61) 11 ( 39)¢ 28

adenocarcinoma 24 ( 89) 3 (11) 27

large-cell carcinoma 0(C 0) 1 (100) 1
Small cell carcinoma 8 (100) 0( 0)° 8
Total 49 (77) 15 ( 23) 64

“P<0.05 compared to value for adenocarcinoma by the Scheff test.
*P<0.05 compared to value for squamous cell carcinoma by the Scheff test.

T, BRI CT8LMBIETH - 72, iGME D /IN N MTORBRICOWTH B &, RiGEDIE/ MR
BETIXT8%IHIETH Y, KAWBICHL, HF WE 2T %D KB ETH D, MMIIC A2 L FTE
1= (P=0.0003) B £ A &% - 72 (Table 2). LB T39% 51 & IEIC L, AFI2(P<
VLRI THRBDARIZD D b & T 2B he ki 0.05) Btk 2 B A - 72 (Table 3). %72, *ih
THo 72, L Luh*s, KHEHIDstaged TGST- RO /IERAIE 2 & BIRIETH - 72, BEOIE
TOMBERICIIEEEZ b - 72(F— 5 — 255 IR BRLETE 802 A M TR T 0, AR 1= 2
). % L F _LEE T83%, MIET88UIIETH -
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Table 4. Metallothionein expression in lung cancer received
preoperative chemotherapy.

Histology Neg%t)we P()(S%l)ve Total
Non-small cell carcinoma 3 (200 12 (80)° 15
squamous cell carcinoma 1 (17) 5 (83)° 6
adenocarcinoma 2 (12) 7 (88)° 9
Small cell carcinoma 13 (72) 5 (28) 18
Total 16 (48) 17 (52) 33

ep=(.0005 compared to value for previously untreated non-small cell
carcinoma by Fisher’s exact probability test.

*P<0.05 compared to value for small cell carcinoma by the Scheff test.
°p<(.05 compared to value for small cell carcinoma by the Scheff test.

72 (Table 4). % 72Fig. 211 ¥ & 5 IZBED/D
“H B RS D28 % A TH Y, W EEEPL
0.05) & g (P<0.05)ic L, AR MR
b - 72, EEOIINRIEIZ BT, Rib
EHIZ KL, BEIS (P=0.0005) b i:E0 0> -
7z(Table 4).
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Fig. 2. Immunohistochemical staining for MT
in a treated small cell carcinoma
specimen (intermediated cell type). The
patient had received two cycles of
cisplatin and etoposide preoperatively.
The residual tumor cells show
homogeneous positive staining. (X100)
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IR/ MBI RFES61BH 1561(27%) D M TR T % -
72 MT ORI MBI E UK T TP 2 & H#el) =
NTHN P, Volm b D & FHr DR
BT HRFICLDLDHLEBERI L 2N 5,
Volm & I3 RIGHEIE/IMBBaRtE TMT & GST- i
HEDEBIH B L &L T v 295, Fiz ok
I TIZABOMEAIEED L e h - 72(Table5),
B2, MTORBLUIME 2 O (B RIS, £
RETE, BB, FUE, KBJE) T3 b,
MR TOSIEMRBI LYt Tl M2 DR 7E (5%
ICHRCRF B, MWIEICH Y E 2, LM
HETICESRE D)0 09, 2 DR & |
WPE & DBHEL T2 4 Lz, Fro
BES T3, RV RS ISR <, Jus
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Table 5. Relationship between metallothionein
expression and glutathione S-trans-
ferase-pi(GST-pi) expression of non-
small cell lung cancers.

Metallothionein

positive negative P-value

GST-pi negative 3 5 P=0.6676
GST-pi positive 12 36
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It has been suggested that glutathione S-transferase-pi (GST-r) and metallothionein
(MT), which are an intracellular detoxification enzyme and detoxification protein, are
contribute to anti-cancer drug resistance. In present study, GST-r and MT expression
was analyzed immunohistochemically in primary tumors from 97 patients with lung
cancer and the relationship with the results of chemotherapy was examined. Of 56
previously untreated non-small cell lung cancer, 86% were positive for GST- 7, which was
significantly higher than the degree for small cell lung cancer (P<0.0001). All8 previously
untreated small cell lung cancer were negative for GST-r and 78% of 18 small cell lung
cancer cases receiving preoperative chemotherapy with a regimen including cisplatin
were positive. GST-7 was found to be induced after chemotherapy (P=0.0003). Of 56
previously untreated non-small cell lung cancers 27% were positive for MT and 80% of
15 non-small cell lung cancer received preoperative chemotherapy were positive. MT was
significantly induced after chemotherapy(P=0.0005). We therefore suggest that GST-
7 is an important tumor marker of non-small cell lung cancer, which is significantly
induced after chemotherapy and related to drug resistance.
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