Histochemical Study on the Expression of
Pancreatic Trypsiogen in Human Pancreatic
Ductal Cancers
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Table 1. Immunostaining of human pancreatic ductal adenocarcinomas with anti-human pancreatic

trypsinogen antibody

Pancreatic trypsinogen

Case no. (;:\eii) Sex ng‘ggﬂl Pri Associated
rimary normal acinar
tumor cells cells

1 54 F m - H-
2 57 F I + +
3 61 F | + +
4 66 F il + H#
5 69 F I ++ -
6 78 F | - +H+
7 51 M I + +
8 59 M il + +
9 60 M il - H-
10 62 M 1| + H
11 64 M i - H
12 74 M il - H#
13 71 M Jiig + H
14 46 F Va + +
15 53 F Va - H+
16 65 F Va + H
17 69 F Na + +
18 70 F Va + +
19 70 F Va - +
20 77 F Na —+ +
21 48 M Na - -
22 49 M Va 4 -
23 51 M Va H -
24 54 M Va - -
25 55 M Va + +
26 59 M Na + -
27 62 M Va + +
28 62 M Va + H
29 66 M Va + +
30 69 M Va - -
31 71 M Va + H+
32 76 M Va H- -
33 39 F Vb R H
34 61 F Vb H H#+
35 69 F Vb - -
36 69 F Vb - -
37 77 F b + H
38 33 M Vb + +
39 52 M Vb -t H
40 57 M Vb - -
41 59 M Vb H #
42 61 M Vb + -
43 62 M Vb H- -
44 66 M ) -+ H-
45 66 M Vb + +
46 67 M Vb - +

Proportion of staining-positive cells: —, less than 5%; +, 5-25%; +, 25-50%; H+, more than 50%.
® Clinical stage is evaluated according to the general rules for the study of the pancreatic cancer by the

Japanese pancreatic society.
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Fig.1. Immunohistochemical identification of human pancreatic trypsinogen in a primary lesion of the invasive pancreatic ductal
adenocarcinomas. (A) Arrows indicate the dark brownish and fine granular pattern, which was seen in almost all the adenocancinoma
cells, that is categorized as the strong immunoreactivity. X 40. (B) Higher magnification of Fig. 1A. The arrow ‘a’ indecates the nucleus
of a cell of the adenocarcinomas. The arrow ‘b’ indicates dark brownish immunostaining in the fine granular pattern at the supranuclear

cytoplasm of the cell. X 160.

Fig.2. Immunohistochemical identification of human pancreatic trypsinogen at the metastatic lesions in a peripancreatic lymph node and
in an extrapancreatic neural plexus. The strong immunoreactivity was observed as a dark brownish and fine granular pattern at the
metastatic lesions (where the arrows indicage) in the center of the peripancreatic lymph node (A, X 100) and in the extrapancreatic neural
plexus (B, X 120). Nff, nerve fiber fascicle; Pns, perineural space.
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Fig.3.  Electron micrographs of a differentiated type of human pancreatic ductal adenocarcinoma cells with immunohistochemical staining
for human pancreatic trypsinogen. (A) The dark fine granular immunoreactive pattern is diffusely present in the supranuclear cytosol. X
10000. I, dark granular immunoreactive pattern; M, microvilli; G, gap junction; P, peroxisomes. (B) The dark granular pattern appears
intensely at the Golgi apparatus adjacent to the nucleus. X 12000. N, nucleus.
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Trypsinogen 1
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Fig. 4. Expression of mRNA of the human pancreatic
trypsinogen-1 (the upper panel), and of j-actin (the lower
panel). The mRNA were amplified by RT-PCR, and examined
the specificity of the mRNA probes. Pancreatic trypsinogen-1
was expressed in normal pancreas (lanes 1 and 2) and Capan-1
(lane 4), but not in normal liver (lane 3). pg-actin was
expressed in all the samples.
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Fig.5. Detection of PT-PCR amplified products of mRNA of
the human pancreatic trypsinogen-1 (the upper panel), and of
p-actin (the lower panel) in the normal pancreas and the
invasive pancreatic ductal cancers. Pancreatic trypsinogen-l
and f-actin was expressed in lanes 1-11. The first lane from
the left, size marker; lanes 1-4, normal pancreas from surgical
specimens; lanes 5-11, invasive pancreatic ductal
adenocarcinomas from the cases of nos, 22, 23, 33-35, 41, and
42 (listed in Table 1), respectively.
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Table 2. Expression of pancreatic trypsinogen and clinical stages of human pancreatic cancers

Clinical stage” No. of patients

No. (%) of patients

Pancreatic trypsinogen

Negative Positive
o 13 0 13 (100)
Va 19 1(5) 18 ( 93)
Vb 14 LN 13( 96)

* Clinical stage is evaluated according to the general rules for the study of the pancreatic cancer by the

Japanese pancreatic society.

Table 3. Relationship between levels of pancreatic trypsinogen expression and clinicopathologic features in

invasive human pancreatic ductal adenocarcinomas

No. (%) of patients

Variables" Pancreatic trypsinogen
Low expression High expression
group” (n=16) group”’ (n=30)

Tumor size

<40cm 4(25) 11 (37)

>4.0cm 12 (75) 19 (63)
Tumor location

Head 8 (50) 19 (63)

Body/tail 8 (50) 11(37)
Histologic differentiation

Well/moderate 15 (94) 28 (93)

Poor 1(6) 2( 7
Anterior capsular invasion

Negative 4 (25) 11 (37)

Positive 12 (75) 19 (63)
Retroperitoneal invasion

Negative 1(6) 3(10)

Positive 15 (94) 27 (90)
Lymph node metastasis

Negative 2 (13) 8 (27)

Positive 14 (87) 22(73)
Liver metastasis

Negative 10 (62) 24 (80)

Positive 6 (38) 6 (38)

“ Histologic findings are evaluated according to the general rules for the study of the pancreatic cancer by the

Japanese pancreatic society.
" Proportion of staining-positive cells, 0-25%
* Proportion of staining-positive cells, more than 25%.
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Abstract

This study was designed to examine the mRNA and protein levels of pancreatic trypsinogen in surgically resected human
pancreatic ductal adenocarcinoma tissues. First, the immunohistochemical staining was used to evaluate the protein levels of
pancreatic trypsinogen in 46 cases of invasive pancreatic ductal cancer. Then, the reverse transcription-polymerase chain
reaction technique was used to assess the mRNA levels of pancratic trypsinogen-1 in seven cases of invasive pancreatic ductal
cancer and in four normal pancreases.

Immunohistochemically, 44 out of the 46 cases of invasive ductal cancer (96%) expressed pancreatic trypsinogen in a fine
granular pattern located in the supranuclear cytoplasm of the carcinoma cells. In addition, all of the associated metastatic
lesions including peripancreatic lymph nodes and extrapancreatic neural plexuses also expressed pancreatic trypsinogen
strongly. The expression level of mRNA for pancreatic trypsinogen-1 in the seven cases of invasive ductal cancer was
roughly the same as that in the normal pancreases. These findings suggest that invasive pancreatic ductal cancers express
pancreatic trypsinogen, raising the possibility that pancreatic trypsinogen may play an important role in cancer invasion and
metastasis as an extracellular matrix degrading protease.




