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Expression of FHI T and p21 in Gastric Adeno-

Hyun Joo Choi, Byung-Kee Kim, Jinyoung Yoo, Seok Jin Kang and Chang Suk Kang

Department of Clinical Pathology, College of Medicine, The Catholic University of Korea,

Background : The fragile histidine triad (FHIT) gene, located on the human chromosome
3p14.2, is frequently inactivated by its deletion in a number of human tumors, including gastric
carcinomas. Its protein product, FHIT is presumed to have a tumor suppressor function. p21,
one of the tumor markers acts as a regulator of the cell cycle, and inhibits cell proliferation.
Methods : The association of the expressions of FHIT and p21 protein, with clinicopathologi-
cal features, such as age, gender, tumor size, histological type, depth of invasion, lymph node
metastasis, lymphatic and vascular invasion, grade and stage were investigated, and correla-
tion of their expressions with p21 expression in 82 gastric adenocarcinomas attempted by
immunohistochemical staining. Results : Of the 82 tumors analyzed, 58 (70.7%) were markedly
reduced, or completely negative, for FHIT protein expression. The loss of FHIT expression was
correlated with the depth of invasion (p=0.000), lymph node metastasis (p=0.001), lymphatic
invasion (p=0.000), histological grade (p=0.000) and tumor stage (p=0.000). The loss of p21
expression was correlated with lymph node metastasis (p=0.026) and lymphatic invasion (p=
0.017), but not with the histological grade and tumor stage. The comparison of the FHIT and
p21 protein expressions showed significant correlation (p=0.035). Conclusions : The loss of
FHIT and p21 expressions may be a useful indicator of the post diagnostic prognosis. Also,
FHIT could be related to cell cycle arrest.
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Table 1. Correlation between expression of FHIT and p21, and clinicopathologic parameters in gastric adenocarcinoma
Clinicopathologic No. of FHIT expression (%) No. of p21 expression (%)
No. of cases p value p value
factors - + ++ 4 - + ++
Mean age (years) 60.8+146 6231+14.8 55.6+142 583+16.8 640189 0.395 59.2+148 595+146 655+142 0274
Mean size (cm) 58+35 62+34 47x35 6.5+45 25+17 0.148 64142 49128 58x+27 0.281
Histologic type
Lauren 0.626 0.648
Intestinal 4 3(75.0) 1(25.0) 0 0 3(75.0) 0 1(25.0)
Diffue 68 46 (67.6) 16(23.5) 3(4.4) 3(4.4) 30(44.1) 23(338) 15(22.1)
Mixed 10 9(90.0) 0 (10.0) 0 4(40.0) 3(30.0) 3(30.0)
WHO 0.534 0.363
Papillary 4 3(75.0) 0 1(25.0) 0 2(50.0) 2(50.0) 0
Tubular 56 40(71.4)  12(21.4) (1.8) 3(54) 28(50.0) 13(232) 15(26.8)
Mucinous 3 2(66.7) 1(33.3) 0 0 1(33.3) 2(66.7) 0
Signet ring 13 9(69.2) 2(15.4) 2(15.4) 0 3(23.1) 7(53.8) 3(23.1)
Undifferentiated 6 4(66.7) 2(33.3) 0 0 3(50.0) 2(33.3) 1(16.7)
pT category 0.000* 0.222
pT1 4 1(25.0) 0 1(25.0) 2(50.0) 1(25.0) 2(50.0) 1(25.0)
pT2 22 8(36.4) 12(54.5) 9.1) 0 6(27.3) 10(45.5) 6(27.3)
pT3 20 18(90.0) 2(10.0) 0 0 13(65.0) 5(25.0) 2(10.0)
pT4 36 31(86.1) 3 1(2.8) 1(2.8) 17 (47.2) 9(25.00 10(27.8)
pN category 0.001* 0.026*
Node-negative 25 10(40.0)  10(40.0) 3(12.0) (8.0) 9(36.0) 13(52.0) 2(12.0)
Node-positive 57 48 (84.2) 7(12.3) 1(1.8) 1(1.8) 28(49.1)  13(22.8) 16(28.1)
Blood vessel invasion 0.531 0.272
Negative 77 53(68.8) 17(22.1)  4(5.2) 3(3.9) 34(442) 26(338) 17(22.1)
Positive 5 5(100) 0 0 0 3(60.0) 0 2(40.0
Lymphatic invasion 0.000* 0.017*
Negative 24 9375 104 3(12.5) 2(8.3) 8(333) 13(54.2) 3(125)
Positive 58 49 (84.5) 7(1 1(1.7) 1(1.7 29(50.0) 13(224) 16(27.6)
Histologic grade 0.000* 0.731
Well 3 0 (66.7) (33.3) 0 (33.3) 2(66.7) 0
Moderate 13 9(69.2) 0 7.7 3(23.1) 6(46.2) 4(30.8) 3(23.1)
Poor 66 49(74.2)  15(22.7) 2(3.0) 0 30(455) 20(30.3) 16(24.2)
Stage 0.000* 0.278
0 1 0 0 1(100) 0 0 1(100) 0
I 3 1(33.3) 0 0 (66.7) 1(33.3) 1(33.3) 1(33.3)
I 22 8(36.4) 12(54.5) 2(9.1) 0 6(27.3) 10(45.5) 6(27.3)
1l 20 18(90.0) 2(10.0 0 0 13(65.0) 5(25.0) 2(10.0)
\% 36 31(86.1) 3(8.3) 1(2.8) 1(2.8) 17 (47.2) 9(25.0) 10(27.8)
* p<0.05
¥= Il Table 2. Correlation between expression of FHIT and p21 in gas-
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Fig. 1. Immunohistochemical stainings for FHIT in normal gastric mucosa and adenocarcinoma. Normal gastric mucosa shows strong cyto-
plasmic positivity in gastric proper glands, while weak staining in foveolar epithelial cells (A). In gastric adenocarcinoma, FHIT expression
represent strongly positive (B) in 3.7%, moderately positive (C) in 4.9% and weakly positive (D) in 20.7%.

r". .

Fig. 2. Immunohistochemical stainings for p21 in normal gastric mucosa and adenocarcinoma. Normal gastric mucosa shows nuclear pos-
itivity in foveolar epithelial cells (A). In gastric adenocarcinoma, p21 expression represent strongly positive (B) in 23.2% and weakly positive
(C)in31.7%.
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