Relationship between Metaplastic Changes and
Occurrence of Endocrine Cells, Lysozyme and
Lactoferrin in Chronic Cholecystitis
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Abbreviations: AB, alcian blue; ABC, avidin-biotin peroxidase complex; CCK,
cholecystokinin ; GAS, gastrin; HE, hematoxylin-eosin ; PAS, periodic acid-Schiff; PAT/
KOH/PAS, periodic acid-thionin Schiff/ potassium hydroxide/ periodic acid-Schiff; PBS,
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Fig.1. (A) A surgically resected gallbladder
showing chronic cholecystitis. Stones were
removed. (B) A schema of representative
sectioning of the gallbladder for serial section
observation.
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antisera source oy s incubation positive

. K dilution . source
against animal time control
SER rat 1 :400 30 min prostate Sera-Lab England
insulin guinea pig 1 :400 30 min pancreas  DAKO corp, US.A.
SOM rabbit 1 :400 30min pancreas DAKO corp., US.A.
GAS rabbit 1 :400 30 min stomach DAKO corp., US.A.
CCK rabbit 1 :3200 overnight duodenum Amersham Int, England
motilin rabbit 1 11600 overnight jejunum CRB* England
glucagon rabbit 1 :1600 overnight pancreas Amersham Int., England
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lactoferrin rabbit 1:400 30 min duodenum DAKO corp., US.A.

* Cambridge Research Biochemical Ltd.
SER, serotonin; SOM, somatostatin; GAS,

pancreatic polypeptide

gastrin; CCK, cholecystokinin; PP,
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Fig. 2. Mucous gland metaplasia. Mucous gland metaplasia (arrows) is found
in the lamina propria of the gallbladder showing chronic cholecystitis.
Metaplastic cells show clear and plentiful cytoplasm, and their nuclei are
basically situated (A, HE stain, X 100). Cytoplasm of metaplastic glands is
strongly positive for PAS stain. (B, PAS-AB stain, X 100). L, gallbladder
lumen.
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Fig. 3. Goblet cell metaplasia. Metaplastic goblet cells (arrows) are found in
the surface epithelium of the gallbladder (A, HE stain, X 200). These goblet
cells are positive for PAS stain (arrows) (B, PAS-AB stain, X 200).
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Fig. 4. Distribution patterns of the mucous and
goblet cell metaplasia and endocrine cells
schematically shown by mapping. (A) A
gallbladder of the fundus, combined, continu-
ous type. (B) A gallbladder of the neck-fund-

us, goblet cell, multiple type. (C) A gall-
bladder of the neck, mucous gland, continuous
type, (D) A gallbladder of the neck-fundus,
combined, continuous type. @, foci of muc-
ous glands; O, foci of goblet cells: A, foci of
endocrine cells.
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Table 2. The relationship between types and distribution, degree, and location of the metaplasia

types distribution pattern

degree location

single multiple continuous

mild moderate marked neck fundus neck-fundus

mucous gland type (n=47) 8 23 16 27 12 8 10 15 22
goblet cell type (=7 3 3 1 6 0 1 3 2 2
combined type (n=35) 2 9 24 9 8 18 2 15 18

total (n=89) 13 35 41 42 20 27 15 32 42

Fig.5. Argentaffin cells.

Many argentaffin cells, characterized by the
presence of black fine granules in t

heir cytoplasm, are found in the

gallbladder showing chronic cholecystitis and metaplasia. (Masson-Fontana

method, X 200)
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Fig. 6. Hormone-containing cells. Hormone-containing cells are found in the
metaplastic lesion. Three cells in the metaplastic epithelial layer (arrows)
are positive for serotonin (A, ABC method for serotonin, X 800). Three
endocrine cells in the metaplastic glandular layer (arrows) are positive for
cholecystokinin (B, ABC method for cholecystokinin, X 800).
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Table3. The relationship between occurrence of the hormones and distribution of

the metaplasia

single multiple continuous total

1 kind SER 1 6 6 13

(n=16) CCK 1 2 3

2 kinds SER+CCK 2 2 4

(n= 6 SER+SOM 1 1

SER+GAS 1 1

3 kinds SER +CCK +SOM 4 6

(n=10) SER+CCK+GAS 3 3

SER+SOM+PP 1 1

4 kinds SER+CCK +SOM-+GAS 6 6

(n=7  SER+CCK+GAS+PP 1 1

5 kinds SER+CCK+SOM+GAS+PP 1 1
(n=1)

SER, serotonin; CCK, cholecystokinin; SOM, somatostatin; GAS, gastrin; pp,

pancreatic polypeptide.
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Table 4. The relationship between types of metaplasia and presence
of endocrine cells, lysozyme and_ lactoferrin.

endocrine cells lysozyme lactoferrin

+ - + - + -

mucous gland type (n=47) 26 21 28 19 19 28
goblet cell type =T 0 7 1 6 2 5
combined type (n=35) 24 11 31 4 16 19
total (n=89) 50 39 60 29 37 52

Table5. The relationship between degree of metaplasia and
presence of endocrine cells, lysozyme and lactoferrin.

endocrine cells lysozyme lactoferrin
+ - + - + -
mild (n=42) 13 29 21 21 13 29
moderate  (n=20) 14 6 17 3 11 g9
marked n=27) 23 4 22 5 13 14
total (n=89) 50 39 80 29 37 52

Table 6. The relationship between location of metaplasia and presence
of endocrine cells, lysozyme and lactoferrin.

endocrine cells lysozyme lactoferrin

+ _ + - + -

neck (n=15) 7 8 7 8 6 9
fundus (n=32) 18 14 21 11 12 20
neck-fundus (n=42) 25 17 32 10 19 23
total (n=89) 50 39 60 29 37 52

Table 7. The relationship between distribution of metaplasia and
presence of endocrine cells, lysozyme and lactoferrin.

endocrine cells lysozyme lactoferrin

+ - + - + -

single (n=13) 2 11 6 7 3 10
multiple (n=35) 17 18 22 13 14 21
continuous (n=41) 31 10 32 9 20 21
total (n=89) 50 39 80 29 37 52
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Table 8. The relationship between number(s) of hormones and
locate and degree of metaplasia

numbers of metaplasia
hormones locate degree
neck fundus neck-fundus mild moderate marked

1 (n=16) 4 6 6 6 8 2
2 (n= 6) 0 4 2 2 0 4
3 (n=10) 1 0 9 1 2 7
4 o= 17 1 2 4 1 1 5
5 (n=1) 0 1 0 0 0 1
total (n=40) 6 13 21 10 11 19
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Fig.7. Lysozyme-positive cells. Lysozyme is positive in the metaplastic lesion
of the gallbladder mucosa. Lysozyme-positive cells are seen either in
isolated cells (A, arrows, X 800) or in group of cells (B, X 528). (ABC
method for lysozyme).

Fig. 8. Lactoferrin positive cells. Lactofferrin is positive in the mucosa of the
gallbladder showing chronic cholecystitis. Lactoferrin-positive cells are seen
at one side of the gland (arrows) near a lymph follicle. (ABC method for
lactoferrin, X 400)
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Abstract

To clarify the relationship between metaplastic changes and the occurrence of endocrine
cells, lysozyme, and lactoferrin in chronic cholecystitis, serial section observations were
done in 100 gallbladders resected for cholelithiasis by using the histochemical and
immunohistochemical methods. Mucous gland and/or goblet cell metaplasia were found in
89 cases (metaplastic group). By mapping of these changes, mucous gland and goblet cell
metaplasia were found to occur independently. The gallbladders showing predominantly
mucous gland metaplasia were classified as a mucous gland type (47 cases), those showing
predominantly goblet cell metaplasia as a goblet cell type (7 cases), and the remaining
showing both changes as a combined type (35 cases). Metaplastic changes were found in a
single focus (single group) or in multiple foci (multiple group), and the remaining showed
continuous spread (continuous group). The mucous gland type and the goblet cell type
belonged more frequently to the multiple group,while a majority of the combined type were
of the continuous group. As to the degree of metaplasia, goblet cell type was usually of
the mild degree, the combined type tended to belong to the marked degree, and about half
of the cases of the mucous gland type were of the mild degree, and the remaining half of
the moderate or marked degree. As to the location of the metaplasia in the gallbladder,
the goblet cell type was seen both in the neck and the fundus, while the mucous gland
type and the combined type were more frequent in the fundus. Endocrine cells were seen
in 50 cases, all of which belonged to the metaplastic group. The endocrine cells were seen
more frequently in the mucous gland and the combined type, but were absent in the goblet
cell type. Among the hormones determined immunohistochemically, serotonin was detected
most frequently (38 cases), followed by cholecystokinin, somatostatin, gastrin, and
pancreatic polypeptide. Endocrine cell positive cases usually showed a marked degree of
metaplasia and were of the neck-fundus type. Lysozyme was detected in 61 cases, and
showed a close relationship to the metaplasia. Lactoferrin was seen in the gallbladder with
more inflammatory changes, but develop independently of the metaplasia.



