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Relationship Between Chymase and Fibrosis in Chronic Liver Diseases
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Abstract

Chymase, a protease of human mast cells, promotes myocardial and renal interstitial
fibrosis by converting angiotensin | to angiotensin Il. We established a method for measuring
chymase in liver tissue and examined the relationship between chymase and fibrosis in livers
of patients with chronic hepatitis or autoimmune disease. We found that chymase levels were
higher in livers from patients with chronic hepatitis and more severe fibrosis and were higher
in livers from patients with autoimmune disease than in livers from patients with acute
hepatitis.

When sections of livers from patients with chronic hepatitis or autoimmune disease were
immunostained for chymase, immunoreactive mast cells were detected in portal areas and
sinusoidal walls, coinciding with the zone of fibrosis. Thus, chymase appears to be involved in
hepatic fibrosis in chronic liver diseases.

godoooobooooogd  2005; 1:168-1740

Key words: chymase, mast cell, hepatic fibrosis, chronic hepatitis, liver with autoimmune

disease

oooo

obobooooooooooooooAI@Ood
cooboooo ImA NnDoooooooooooo
coooboooooomACEOooooomaao
oobACEODDOOOO A NOOODOOOOmMmOOn
0000o00o0o00o0oo0o0ooOoooOooooo'o
cooboooobooboooobooooooooooooo
cobo0ooooooObooooo ACEODOOANO

0000o0o00®WU0000oo0o0oooooooo
coboboooooooobooooooooooooo
coobooooboocooboooobooooooooo
cboooodoooooooboobooooooo
O0“0000AN0O00000O00O0DO0ODO0OUDOO
coooooooooobooooooooooooo
0000ooO0o0Uoo®*o0o0ouooooooooo
0oo0oo0oooO0oOooooooooooooo®
coooooooboocooboooobooooooooo
coooooooooobooooooooooooo

Correspondence to Katsuaki Satomure, First Department Internal Medicine, Nippon Medical School, 1-1-5 Sendagi,

Bunkyo-ku, Tokyo 113-8603, Japan
E-mail: satomura@nms.ac.jp
Journal WebsiteO http://www.nms.ac.jp/jmanms/C



ooooon0 2005 040

coooooooo

U 0O 0O OcbDNAO O O 0O O O O reverse

transcription-polymerase reactiond RT-PCRO 00O
gooooOoOoOooOooooooogoooooooog
0o pPCROODOODOOOOODDODDODODOOOOOO
gooooOoOoOoOooooooooooooogooog
oo ooooobobobbobooboboon
gooooOoOoOoOooooooooooooogooog
000000000000 sodium dodecyl sulfate
polyacrymide gel electrophoresisC] SDS-PAGEO O O
0000000 chinese hamster ovarydd CHOO O O
goooOoOoOoOoOopoOoOopDooooooo

cHOOUOOOODOoboboooooooo
goobobobooooogo

CHOO O O RPMI-1640/100 fetal calf serum

OrFCSOOS06000000000O0OODOOOOO
l000mLOD00ODOOOODODODOOOO Heparin-
Agaroseld Superose 12HR-high-performance liquid
chromatography] HPLCT] SP-5PW-HPLCO Heparin-
HP-HPLCOOOOOOOOOOODOOOOOoOoOo
gddddoooooooooobobooboooboobo
gooooOoooOo0ooooooooooooooog
gobpPPIO0OOOO3YD 0D 240000000001
mM N-ethylmaleimide NEMOO OO OOODOOOO
godo0o0o"IoUooooooooooAlOoog
700 20000000000000000C00O0ODO
oo oooboboboboboboobobon
OOHPLCOOOOOODOOO
gddddoooooooooobobooboooboobo
gooooopoooooAIODO0OoOoOooooog Al
gobodooAld00booboboobon
OO0ooOooOooopooooooooo ANoOO
000000Fig. 1M

gbooooboboon

oboocoz2000000000cHOOOOOO
Ecoi DOOOOOOOOOO10000 100ug0O
cooobooboooboobooooooobooooz
oooor7oobooooooooooboOoonon 10
coobooooobooboooboooobooooooooo
Oo0oMmoooobooooogn oCT 108010 10803

169

@ 1.0

0.0

Al Al

® 1.0

oD 214

0.0

Al Al

Fig.1 Enzymatic activity of activated
chymase. (0 alJ Angiotensin IO A 10 was
converted to angiotensin 110 A I1Owhen
chymase was added. O b0 However,
convertion of A | to A Il was inhibited
when an angiotensin-converting
enzyme inhibitor 0 chymostatinJ was
added with chymase®.
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Fig. 2 Purity of prochymase at each stage of
purification according to Coomassie
brillant blue R2500 CBBUO staining.
Prochymase was assayed with Western
analysis using a monoclonal antibody

0 ANOC108030 produced for this study.
M.W. molecular weight; HPLC, high-
performance liquid chromatography™.
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Fig. 3 Logarithmic standard curve for human
chymase. A492 of prochymasel the
reference standardd of known chymase
content was measured, and a standard
curve for prochymase was prepared.
—e — indicates the  A492  of
transforming growth factorl TGFO,
and —o — indicates the A492 of
prochymase. Absorbance for
prochymase showed linearity between
0.2 and 100 ng/mL*™
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Table 1 Stage of fibrosis and chymase level in liver biopsy
specimens from 49 patients with chronic hepatitis!?

Stage Chymasell ng/mgQ] P value
F1On O 130 65+ 73
F20n 0O 180 51+ 6.2 ]D D]D 0
F30n O 150 282+ 373 ]
FAOn O 30 434+ 66.1
F10 F20n 0O 310 57+ 6.6 ]DD
F30 F40n 0O 180 308+ 412

F1, mild fibrosis; F2, moderate fibrosis; F3, severe fibrosis;
F4, cirrhosis. The international classification was used 1300
Chymase levels are expressed as mean+ SD. [, P O 005

Od,P0O 001 ttest

Table 2 Chymase levels in liver tissue from patients with
AlH, PBC, or AH

Cases Chymasell ng/mg] P value
AlH 10 1156 + 10.64*
PBC 12 1167+ 9.96 jD ]D
AH 10 272+ 223

®Results are expressed as mean = S.D.00 O, P O 0.05. t-test

AlH: Autoimmune hepatitis.

PBC: Primary biliary cirrhosis.

AH: Acute hepatitis.
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Fig. 4 Microscopic findings in a biopsy specimen from

the liver of a patient with chronic hepatitis. A: Fig. 5 Microscopic findings in a liver biopsy specimen

Mast cells immunoreactive for chymase are
seen in the portal area and in lobules. Chymase
staining, x 40. B: Chymase-immunoreactive
mast cells are seen in lobules surrounding the
portal areas. Chymase staining, x 40%,

Fig. 6 Microscopic findings in a liver biopsy specimen
showing primary biliary cirrhosis. Mast cells
immunoreactive for chymase are seen in the
portal area. Chymase staining, x 40*.

from a patient with autoimmune hepatitis. A:
Mast cells immunoreactive for chymase are
seen in the portal area. Chymase staining, x 40.
B: Mast cells immunoreactive for chymase are
also seen in a fibrotic intralobular sinusoidal
wall. Chymase staining, x 100*

Fig. 7 Microscopic findings in a liver biopsy specimen
from a patient with acute hepatitis. Few mast
cells immunoreactive for chymase can be seen
in the portal area or lobules. Chymase staining,
x 40,
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