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Abstract There is evidence that mast cells are involvd<ey words Mast cells - Hepatic fibrosis -

in a number of pathophysiological processes. The sighifimunohistochemistry - Tryptase - Basic fibroblast
icance of mast cells in hepatic fibrosis was examinedgrowth facto:

28 patients with histologically normal livers, 34 with

acute liver diseases, 51 with chronic liver diseases, and

59 with cholestatic biliary diseases, using immunostaiimtroduction

ing of the mast cell-specific proteinase, tryptase. Mast

cells that were positive for tryptase and for chymasgetive investigations into the role of mast cells (MCs) in
were significantly increased in frequency in fibrotic porarious inflammatory, fibrotic and proliferative disorders
tal tracts and fibrous septa, particularly in cholestatic/béind angiogenesis have been undertaken [9, 20, 21, 29,
iary diseases. Mast cells were also increased in frequéri and have shown that human MCs promote fibroblast
cy around the fibrotic septal and intrahepatic large bideowth and collagen synthesis and affect the organiza-
ducts and peribiliary glands of biliary diseases. Howevégn of connective tissue elements in several organs [9,
they were less common or even rare in the sclerotic g 17, 22, 29, 31] by producing and secreting bioactive
ducts and in scarred portal or septal fibrosis. More themediators contributing to fibrosis. These mediators in-
half of these more numerous mast cells were positive &ude tryptase [33], tumour necrosis factof3,14], IL-1
histamine, and some were also positive for basic fibfd] and transforming growth fact@{15]. More impor-
blast growth factor. These two substances were deteahtly, recent studies [19, 29] suggest that MCs are a ma-
able by immunoelectron microscopic in the cytoplasmjer source of basic fibroblast growth factor (bFGF).
granules of mast cells. In contrast, mast cell numbersMCs have been identified in normal human livers [8]
were not significantly increased in acute viral or drug-iand in some granulomatous liver diseases [5]. A recent
duced hepaititis, or in zones 2 and 3 of the hepatic acistigdy (W. Kouda et al., submitted) disclosed that in nor-
with respect to pericellular and perivenular fibrosis imal livers, MCs are few in number in portal tracts and
chronic liver diseases. These findings suggest that ntaspatic parenchyma, but densely and regularly distribut-
cells increase in number in cholestatic/biliary diseases, around the intrahepatic biliary tree. We suggest that
and to a lesser degree in chronic liver diseases, andtheelatter are resident MCs in a normal human liver. Dur-
involved in the active fibrous enlargement of portal tractg hepatic fibrogenesis [6, 12, 25], stellate cells (fat-
and fibrous septa formation and also in the fibrosis of th®ring cells) and bile ductular cells are known to secrete
intrahepatic bile ducts as they display fibrosis-promotiffiiprosis-related mediators and are regarded as the prima-
factors such as tryptase, fibroblast growth factor and hig-source of collagen and other extracellular matrix com-
tamine. ponents. Recently, Farrel et al. [8] showed quantitatively
that intrahepatic MCs are also involved in portal fibrosis
in alcoholic liver diseases and primary biliary cirrhosis
(PBC). Armburst et al. [1] stressed that MCs may inhibit
M. Yamashiro - W. Kouda - N. Kono - K. Tsuneyama extracellular matrix degradation by displaying protease

Y. Nakanuma [(]) hihi ;
Second Depariment of Pathology, inhibitors. However, the exact pathologic roles of MCs

Kanazawa University School of Medicine, Kanazawa 920, Japar@Nd their bioactive substances, particularly fibrogenetic

Tel.: +81-76-265-2197, Fax: +81-76-234-4229 mediators, have not been fully examined.
O. Matsui We first examined the distribution of intrahepatic
Department of Radiology, MCs in various hepatobiliary diseases, and secondly at-

Kanazawa University School of Medicine, Kanazawa 920, . apanempted to analyse their pathobiological role in fibrosis



472

using pimatry antibodies gainst tiyptase bFGF and his
tamine which are knavn as potentibroblast gowth fac
tors [19, 29, 33].

Materials and methods

Liver tissue specimens (needle oedge biopsied sugically re-
sected and autopsiedver specimens)egistered in our fle of liv-
er diseases &re usedIn the autopsy and gically resected spec
imens, the heatic hilar regions were also pocessed dr tissue
preparation. All specimens wre fixed in 10% neusl huffered for-
malin and embetkd in paaffin. Their umber and mainlimical
fedures ae shavn in Table 1.

Acute dug-induced hpatitis was histolgically similar to
acute vial heaitis. The aetiolgy of acute vial hepditis was
HAV relaed in 15 cases and HC\eldaed in the emaining 4
cases; the tw diseases are gouped tgether as acutever dis
ease Chmonic viral heatitis (nondirrhotic) was HCV elaed in
28 cases, hile the emainder were HBV relaed These vere
steged accoading to the dgree of fbrosis [7]: K, no potal fibro-
sis; R, fibrous potal expansion; &, bridging fibrosis, F, bridging
fibrosis with achitectuml distotion. Liver cirhosis wvas HBV -
lated in 2 cases and HC¥leted in 8. Eight cases of alcoholigi
er fibrosis shaved modeate potal and pewerular fibrosis, with a
few cases of paal-to-cental and centl-to-cental bridging fibro-
sis and modete fatty change; alcoholic hpditis or cirhosis vas
not induded Chmonic viral hepatitis, liver cirhosis, and alcoholic
fibrosis were goouped as leronic liver diseaseln 8 cases of tpa
tolithiasis, all hpatoliths were localizd to the inmheatic biliary
tree and were of calcium biliubinae stones. PBC as histolgi-
cally staged accoding to Steuer [36]: I, II, I, and IVIn pima-
ry sderosing tolangtis (PSC) modeate potal fibrosis was seen
with portal-to-potal bridging fibrosis, and alsohwlestasis in 14
cases, theemaining 2 cases being tiotic. The duetion of jaun
dice in 8 cases ofx&rahepdic biliary obstuction (EBO) vas un
der 3 months (5 cases due to bifigract cacinoma, 2 cases due
to pancedic carcinoma and theemainder due tohmledodolithi-
asis). PBC, PSC, hpwlithiasis and EBO wre gouped tgether
as tolestaic/biliary disease

Twenty-four liver specimens are fixed in AMeX (acetone
mettyl benodae, and xylene; @ble 1) [35]. These vere induded

with the formalin-fixed specimens;Jer tissue specimens ere
fixed in acetoneta-20° C ovemight, then teared in metlyl ben
zode and xylene and embeed in standat paaffin. This fixation
was deised as a ne simplified method of immnostaining using
both monotonal and cowentional poyclonal antibodies. In ati-
tion, tissue and cellular stctures were well presewed by this po-
cedue to a standarcompaable to thd of formalin fixation.

More than 20 44m-thick sections were cut flom ead paaffin
block. Some vere piocesseddr routine stainings idading H&E.
The emainder wre used ér immunohistobiemisty with the pi-
malty and secondgrantibodies shon in Table 2.

Our peliminaly stud/ shaved tha after ormalin or AMeX
fixation, the antignicity of tryptase vas well preseved Chymase
bFGF and histamine eve detectble moe dealy and eproduc
ibly after AMeX fixation. In accodance with the method pub
lished lty Inoue etal. [19], we adp@ted mononal antiboy
against beine bFGF type Il to detect human bFQH#Cs were
suiveyed and quantitad in rmalin-fixed sections immno
stained 6ér tryptase a specit and sensitie maker of MCs [19].
The imnmunohistobiemical detection of yptase chymase bFGF
and histamine as also done in the AMeXxked sectionsdr fur-
ther daracteization of MCs.

A standad aidin—biotin comple—peioxidase (ABC/PO)
method iwvolving a \éctastain ABC kit (¥ctor Budingame
USA) was usedAfter abolition of endg@enous pesxidase and in
cubdion in nonimmune seum, the sections &re incubded & 4° C
ovemight with pimary antibodies. Tie sections ere then teded
for 45min & room tempeature with biotirylated secondar ant
obidies and then in the ABC/PO d&tastain ABC kit, ¥ctor) br
45min & room tempesture. Peroxidase actiity was visualied by
the benzidine gaction. Nutei were countestained with metyl
green.

Doube immunostaining of yptase and bFGF in MCs as
done using AMeXqked paaffin sections (1 nanal, 2 cirhotc
and 1 hedolithiatic livers). The sections ere incub&ed with pi-
mary antibod/ to tryptase (diluted 1:200) and theredired with
seconday antibodies to mouse 1gG (ts®). Thereafter ABC-alka
line phophtase (ABC/AP; ¥ctor) was @plied and the sections
were visualizd with the alkaline phosptese subsate kit 1 con
taining fast ed (\ector L&) with one dop of levamisole (1.25
mmol/l, Vector). © aolish and inactiate both the pmary and
the secondagrantibodies pplied the sections ware washed inun-
ning water and then inculted in hot vater (90°C) for 10min [2].

Table 1 Liver tissue specimens
used and their mairlinico-
pahological feaures AMeX
fixation in acetonemettyl ben

zoae, and xyline (35)A autop
sy, Ssumically resectedW
wedge biopsyN needle biopsy
Fo_s staging of dhronic hepati-
tis (Fy no potal fibrosis,F; fi-
brous potal expansionF,
bridging fibrosis,F; bridging
fibrosis with achitectual dis
tortion) accoding to Desmet
[7]; staging of pimary biliary
cirrhosis is in accatance with
Scheuer [36];

Type of lver No. of Age range Male:female  Fixation in
cases (yeas) formalin
(and AMeX)
Histologically “normal livers” 28 35-70 15:13 28(10)
(A 15;S5;N8)
Acute viral hepdtitis (all N) 19 23-50 12:7 19
Acute dug-induced hpdtitis 15 31-70 10:5 15
(A1;N14)
Chronic viral heatitis
Noncirhotic (W 3; N 30) 33 28-67 23:10 33
(Fo3; F 5, K 20; R 5)

Cirrhotic (N 5; A 5) 10 54-70 7:3 10(4)
Alcoholic liver fibrosis (A2; N6) 8 54-70 5:3 8 (2)
Primary biliary cirrhosis

Stages I+l (W 8; N 12) 20 34-63 18:2 20(1)

Stages I+1V (W 4; N 3) 7 40-66 6:1 7(1)
Primary sderosing dolangtis 16 27-71 9:7 16(1)

(A2;S4;,W6; N4
Hepatolithiasis (all S) 8 35-58 4:4 8(1)
Extrahepdic biliary obstuction 8 53-75 5:3 8(2)

(A8)
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Table 2 Primary and secondgrantibodies used and their optimal dilutidghformalin fixed monomonodonal, poly polyclonal)

Antibodies gainst Source Animals Type of Suitable Optimal
immunized  antibod/ fixation dilution
Primary antibodies
Mast cell typtase (AA1) DAKO, Glostup, Denmak Mouse mono F, AMeX 1:200
Mast cell tiymase Chemicon, @amecula, USA Mouse mono AMeX 1:200
Bovine basic ibroblast Upstde Biotedinology, Lake Placid Mouse mono AMeX 1:200
growth factor, type Il USA
Histamine Chemicon, @amecula, USA Rabbit poly AMeX 1:200
Biotinylated secondarantibodies
Rabbit 1IgG Vector, Budingame USA Goa 1:200
Mouse IgG Vector, Budingame USA Horse 1:200

Fluorescein-conjugted
seconday antibodies
Mouse IgG Chemicon, @mecula, USA Horse poly 1:200

Fig. 1 A One typtase-positie mast cell grrow) is found in the Fig.2 A Tryptase-positie mast cells & found beneth the bilk

sinusoid of hgatic acirus (mne 2). Nomal liver. Immunostaining ary epithelial layer @rrowhead$ and also in the péailiary glands
of tryptase (ABC method) and haetmaylin, X350 B One typt- (arrows L bile duct lumen). Immnostaining of yyptase (ABC
ase-positie mast cell drrow) is found in a paal tract. Nomal method) and haentaxylin, x100 B Tryptase-positie mast cells
liver (P portal tract). Imnunostaining of typtase (ABC method) (arrows) are found within one loble of peibiliary gland Immu-

and haem@axylin, x30C nostaining of typtase (ABC method) and haetmeaylin, x35C

Then, the sections ewe incubted with the jmary antibod/ to For immunoelecton micoscopic &amindion, fresh fagments
bFGF (diluted 1:200). Ne, the sections wre incubed with fuo-  of two histolagically nomal livers and tvo PBC Ivers obtained &
rescein-conjugted anti-mouse 1gG hee antibogl. Tissue sections biopsy vwere examined ly immunoelecton microscopy for hista
were examined under cootal laser miascope (LSM410, Car mine and bFGF  the postembeting method [32]. fiese Ner
Zeiss, Gottingn, Gemary): tryptase vas ecanizale as ed (ar  Specimens @re dissected into small cubes aidetl with 1% glu
gon laser 710m for Vecta ed) and bFGF asrgen (agon laser taraldetyde The tissues ware then deydrated though a gaded
492 nm for fluorescein). ethanol sees and embeatkd in Lavicryl K4AM (Chemistie Werke
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Low, Maldkraiburg, Gemary). The tissues ere poymeilized in
an ultaviolet radigion chamber Semithin sections (im) were
stained with toluidine lne to select ppropriate akeas harboting
the bile ducts fsm which ultrathin sections (80—-100m) were
mounted on carbon-cted nikel grids and immesed in 1% be

vine seum allumin. The sections @re incubaed in a dop of pi-
maly antibodies to histamine or bFGFalle 2) (diluted 1:2000),
then incubged in a dop of secondar antibodies (diluted 1:100)
and fnally allowed to eact with 20hm piotein A-gold paticles
(E-Y Lab, San M&eo, USA) br 30min & room tempeature.




They were then fxed with 1% osmium tedoxide, stained with
uranium and lead andamined under an elecim micioscope (H-
300; Hitadi, Tokyo, Jpan).

Negative contols for immunostaining vere perbrmed ly sub
stituting the pimary antibodies with nonimuome seum, by substi
tuting the secondgrantibodies with nonimome senm, or ly
omitting potein-A gold for the imnunohistobiemisty and imnu-
noelecton micioscopy.

MCs in heatic sinusoids vere refered to as sinsoidal MCs
(Fig. 1A), those in pdal tracts andibrous seta as pdal MCs
(Fig. 1B) and those aund the intahepdic large bile ducts and
their finer bandes (sptal bile ducts) and indhepaic peiibiliary
glands [26] as périliary MCs (Hg. 2A, B). MCs were counted
a Hind obsever as bllows, and the mean and standlaeriations
(SD) were compaed among arious heatobiliary diseases. Sin
soidal MCs vere counted in ma than 10 aras tiosen arandom
in zones 2 and 3 of the patic acirus in indvidual cases (bio
psied sugically resected or autopsy casesbl€ 3) under a mod
erate manification (x200). Prtal MCs were also counted in mer
than 7 small pdal tracts in indvidual cases (sgically resected
wedge biopsied or autopsy casesblE 4) & a modeate maynifi-
caion (x200). Rribiliary MCs were evaluaged semiquantitévely
in sugically resected or autopsy specimens‘dscreased; ‘‘nor-
mal”, or “increased’in compaison with the mmber of their nor
mal equvalents.
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Table 3 Number of mast cells in Ipetic lobules (nes 2 and 3)
and in cirhotic regenegtive nodules (midle and cenal pats of
individual nodules) in nanal livers and arious heaobiliary dis-
ease-

Type of liver No. of mast cells per
(no. of casesxamined) medium-pover field
mean+SD
Histologically “normal livers” (28) 0.58+0.51
Acute viral hepatitis (19) 0.52+0.59
Acute dug-induced hpditis (15) 0.44+0.27
Chronic viral hepatitis
Noncirrhotic (10) 0.39+0.31
Cirrhotic (8) 0.39+0.33
Alcoholic liver fibrosis (8) 1.00+1.23
Primary biliary cirrhosis
Stege I+11 (20) 0.48+0.22
Stege I+1V (7) 0.69+0.29
Primary sderosing dolangtis (16) 0.61+1.13
Hepatolithiasis (8) 1.35+1.30
Extrahepdic biliary obstuction (8) 0.35+0.22

G

Unless otherwise indited, all dda ae epressed as the § % &

mean=SD of goups of & least 8 cases.hE diference betwen

two group \alues vas tested Y Students unpaied t-test, and the |

difference vas considexd signifcant when P-values vere less
than 0.05.

Results

MCs in ones 2 and 3 of the pdic acirus or in centl
and midlle pats of indvidual regenegtive nodules sre
not increased in nmber in either acute ohmnic hea
tobiliary diseases comped with nomal livers (Table 3).
MCs were incieased inibrously enlaged potal tracts
in chronic viral hepaitis and alcoholicibrosis (&ble 4,
Fig. 3), while they were not inceased signitantly in
tracts with no or minimalilbrosis or \arable inflamma
tion [the meanxSD of ptal MCs in 3 cases (fFand 30

cases (F of chronic viral hepatitis was 1.70+1.30 and

Fig. 3 Tryptase-positie mast cells @& seen in enlged potal
tract shaving actve inflammaion and fbroplasia &rrows) and
also in the pandymal sirusoids érrowhead facing the paal
tract (C Chronic viral hepditis, P portal tract). Imnunostaining of
tryptase (ABC method) and haetmeaylin, x35C

Fig. 4 Tryptase-positie mast cells grrows) are inceased in if
brousl enlaged potal tract shaving actve inflammdion (P por-
tal tract; H hepatic parendyma). Pimary biliary cirrhosis. Imnu-
nostaining of typtase (ABC method) and haetmaylin, x20C

Fig. 5 A Numeous typtase-positie mast cells @& seen in theif
brously thickened bile duct of hggtolithiasis. This bile duct shas
inflammdory cell infiltration and actie fibroplasia (* poliferated
peribiliary glands,L bile duct lumen). Immanostaining of yptase
(ABC method) and haerntmylin, x120 B Tryptase-positie cells
are makedly increased in amber of poliferated peibiliary
glands (*) of hesaolithiasis. Imnunostaining of yptase (ABC
method) and haentaylin, x18C

Fig. 6 In the séerotic bile duct vall (D) mast cells & asent,
while thee ae tryptase-positie mast cellsdrrows) in the pei-
ductal connectie tissue I{ bile duct lumen). Heaolithiasis. Im
munostaining of yptase (ABC method) and haetogylin, x12C

Fig. 7 Monorudear cells in theibrotic bile duct ae positve for
basic fbroblast gowth factor @rrows). Their distibution and
shae sugest tha they are peibiliary mast cells I( bile duct lu
men). Heatolithiasis. Imnunostaining of basicilfroblast gowth
factor (ABC method) and haetoaylin, x20C

Fig. 8 Doube immunostaining of yptase (ight, red colour visu
alized by ABC-alkaline phosphase and ecta ed) and basici{f
broblast gowth factor (eft, green colour with liorescein) in the
same mast cell aund the bile duct of hpetolithiasis, eamined
under a cordcal laser miascope x50C
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Fig. 9A, B Ste serial sections
of the same &a. Typtase-pos
itive and histamine-posit
cells @rrows) are seen in aif
brousl enlaged potal tract (*)
and aound the sptal bile ducts
(B) of primary biliary cirrhosis.
More than half of the yptase-
positive cells ae also positie
for histamineA immunostain
ing of tryptase (ABC method)
and haem@xylin, x100B, im-
munostaining of histamine
(ABC method) and haertaxy-
lin

Table 4 Number of mast cells in small gaf tracts in nomal liv-
ers and arious h@aobiliary disease

No. of mast cells
per medium-pwer field

Type of liver
(no of casesxamined)

MeanzSD  Stdistical
difference
Histologically “normal livers” (28)  1.20+0.1% —|
Acute viral hepatitis (19) 1.26+0.5¢ |
Acute dug-induced hpditis (15) 1.36+0.5¢
Chronic viral hepatitis
non-cirhotic (33) 2.25+1.0¢
cirrhotic (16) 2.80+1.2:
Alcoholic liver fibrosis (8) 342¢491— 4+ |
Primary biliary cirrhosis _J *
Stege I+11 (20) 4.93+3.8t ——
Stage I+1V (7) 8.13+3.11—
Primary sderosing dolangtis (16)  3.23+1.5F —
Hepaolithiasis (8) 5.08+2.0( —
Extrahedic biliary obstuction (8)  2.49+1.0C—

*, P<0.0%

2.30£1.83]. In biliay/cholestaic diseases, MCs ave in-
creased wsiably and uneently in both fbrotic potal
tracts andibrous seta shaving inflammaion, but were
rare or dsent in scaed potal tracts and ibrous seta
(Fig. 4). More potal MCs were present in PBC and he
paolithiasis than in kronic viral hepatitis, viral cirrhosis
and alcoholic ibrosis. EBO also sheed mildly in-
creased pdal MCs. MCs vere also inceaed athe limit
ing plates and adjoining sirsoids in @ronic liver diseas
es and also in biligfcholestaic diseases. In corast, in

Peribiliary MCs were variably increased in the per
ductal tissugand to a lesser deee in the ductal alls of
the sptal and intahepdic large bile ducts in the biligr
diseases, pdculady PSC and haetolithiasis (Fg. 5A).
MCs were also inceased in the p#iliary glands in
these diseasesiff-5B). This increase ws moe evident
in the actvely fibrotic and infammaory bile ducts,
while the peibiliary MCs deceased in amber of disp-
peaed in the skerotic bile duct valls (Fg. 6).

Sinusoidal and pdal MCs and the majdy of peii-
biliary MCs were positve for chymase another spedi
marker of tiyptase Some of the pdriliary MCs benetn
the biliary lining epithelia were neyative for chymase

b-FGF was inconsistenyl detected in monardear
cells in the ibrotic potal tracts andibrous seta, and to
a lesser dgree aound the sgtal bile ducts, inathepatic
large bile ducts and piiliary glands (k9. 7). Imnuno
staining of bFGF and yptase using s&l sections and
doule staining of typtase and bFGF sgegsted tha
some of the yptase-positie MCs were positve for
bFGF (Kg. 8). Around the sgtal and intahegadtic large
bile ducts and pdiiliary glands, typtase-positie MCs
bene#h the biliay epithelia were neative for bFGF
while those in the ductalall and peiductal fibrous tis
sue vere positve for bFGF (kg. 7).

Histamine-positie monomidear cells vere scétered
in the siusoids andibrotic potal tracts, and also aund
the s@tal and intahepatic large bile ducts and peailiary
glands (kg. 9A, B). These cells esemied sirusoidal,
portal, and pebiliary MCs in shae and disibution.
Comparson of typtase and histamine imumostaining

acute vial and dug-induced Ner diseases, MCs in por in seial sections sugested theemore than half of the

tal tracts were not inceased signitantly.

tryptase-positie MCs were also positie for histamine



Fig. 10 A Gold paticles epre-
senting basicilhroblast gowth
factor dens@l paded in almost
all cytoplasmic garules @r-
rows) of a mast celll nude-
us). Pmauy biliary cirrhosis.
Immunoelecton micioscopic
obsevation using postembed
ding and imnune @ld method
x12,000B Gold paticles repre-
senting histamine p&ed in
mary grarules @rrows) of a
mast cell N nudeus). Pmary
biliary cirrhosis. Imnunoelee
tron micioscopic obsetion
using postembeting and im
mune @ld method x14,000

C Gold paticles ae not deteet
ed in the gtoplasm of a mast
cell, induding the garules

(N nudeus of a mast cell).
Primary biliary cirrhosis. Im
munoelecton micioscopic ob
sewnation using post-embeling
and immune @ld method with
out pimary antibodies (nga-
tive contol), x14,50(:
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Immunoelecton micioscoly revealed @ld paticles
representing bFGF and histamine in sonmamcteistic
grarules of MCs (kg. 10A, B). Imnunoreactvity for

clarify how these MC-deved meditors ae involved in
hepatic fibrogenesis.
The rason(s) Wy portal and pebiliary MCs ae

histamine and bFGF ew occasionajyl detected on the more dense inlwlestdic/biliary diseases nyabe elaed
thickened basement menamre aound the bile ducts andto the leakge or accuralation of biliary substances, in

petibiliary glands and lbod vessels. Ngative contols

cluding bile acids, Wwich ar knavn to stinulate MCs [8,

for immunostaining consistentiresulted in no staining 28]. Stem cell &ctot which is knavn to stinulate c-kit-

(Fig. 10C).

Discussion

We found tha tryptase-positie MCs, vhich were also
largely positive for chymase were increased in bothif
brously enlaged potal tracts and gsga in dironic viral
hepditis, cirrhosis, alcoholicibrosis and bolestaic/bili-
ary diseases. fiey were not signifcantly increased in
nonfibrotic pottal tracts with infammdion without fbro-
sis in dironic viral hepatitis or in the potal tracts of
acute lver diseases. #linger etal. [24] recenty report-
ed tha MCs were increased in theilfrotic potal tract in
chronic heatitis C. This stug¢ also distosed tha MCs
were makedly increased aund the intahepatic large
and setal bile ducts and p#uiliary glands shaing ac
tive fibrosis, tiolangtis and/or adenitis [26]. Aese ind-
ings sugest tha the inceased nmbes of potal and
peiibiliary MCs ae incoled in actve fibroplasia in
these locaons.

MCs hare been shen to plomote fbroblast polifera-
tion, presumaly through seation of fbrogenic media
tors. That is, bFGF mRM and potein were actualy de

tectale in the gtoplasmic garules of human MCs of

the skin and lungs [19, 29, 30]. b-FGF hadltiple roles
in palcine regulaion, sud as the stimlation of fibro-

blast poliferation, remodelling and anggenesis [10,
11]. In the heaobiliary system, diect linkage of bFGF
to both fbroplasia andepair was ecenty reported in iat
liver injuies [18, 25], bt its cellular localizion re-

mains unknen. It was shavn in this stug tha the MCs
accunulated in the ibrotic potal tracts andibrous seta
and those aund the ibrotic biliary tree were positve
for bFGE The @ld paticles epresenting bFGF eare
found ty immunoelecton micoscopy in the hamacters-

tic grarules of MCs, sugesting tha bFGF is actuajl
stored in these i@rules. Typtase is also kmwen to be a
potent mit@en for fibroblasts: Ruoss et
closed thé low levels of typtase mdedly potentide
DNA synthesis of ibroblasts stinulated by bFGF sug
gesting thabFGF and typtase pl§ a coopegtive pat in
fibrosis. In adition, increased MCs were also positie
for histamine both on imomohistobiemisty and on im
munoelecton micoscoy. MC-deived histamine

known to enhance the biosynthesis of cgda by fibro-
blasts [17, 34], and inease histamine Vels in the Wer

are knavn to accompanhepatic fibrogenesis [13, 38]. It 7.

therefore seems likly tha MCs displging tryptase
bFGF and histamineare responsite for fibrosis in the
above locdions in h@atobiliary diseases. Mer bio
chemical and in situ imfrmation is vital, havever, to

expressing MCs, hasecenty been shan to be &-
pressed on biliar epithelial cells in bile duct-ligted rats
[27, 39]. This could also be the caserfhuman bih
ary/cholestdic diseases.

In contast, in the acutever diseases MCsewe not
increased in the Ipatic parendyma. The pesent stug
also filed to shw an incease of MCs indci of peicel-
lular and peiverular fibrosis in the ane 2 and 3 &as of
hepaic acirus in dwronic liver diseases andhaolesta-
ic/biliary diseases, sggsting tha MCs ae not irvolved
in fibrotic processes within the pdic parendyma,
where stellde cells mg be the main ééctor cells of h-
er fibrogenesis [23]. MCs ware, havever, found in the
periportal sirusoids adjoining the desttive and iR
flamed limiting plaes in dwonic liver diseases and
biliary/cholestdic diseases, sggsting tha these MCs
are d least ivolved in peiportal fibrosis and inamma
tion.

We sugest thain chronic hepaobiliary diseases, and
in paticular in dolestdic/biliary diseases, MCs inease
in number and paicipate in fbrous potal elagement,
fibrous seta formation and bile ductibrosis ty produc
ing fibrogenic meditors.

al. [33] dis

is
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