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SUMMARY INTRODUCTION

One of the major liver fibrogenic activators is the Fibrosisis the name given to the excessive accu-
cellular iron overload that can severely damagmulation of extra-cellular matrix (ECM) compo-
parenchymal and non_parenchymal Ce”sl hents in the |ive_l‘ Caused by their mal‘kedlly
The aim of this study was to investigate a histoincreased synthesis and unbalanced degradation.

chemical staining technique that allows the simultal—leloat.IC fibrosis is the most common response to a
. chronic liver insult which, regardless of its nature

neous detection of the irregular deposition of matr"(viral, toxic, immune or metabolic) leads to severe
collagen and both the amount and distribution 0¢e|| gamage and/or necrosis. One of the major liver
iron in liver cells on the same histological section. fibrogenetic activators is iron or copper overload in

The method was evaluated using/8-histologi-  parenchymal and non-parenchymal cells. Although
cal sections obtained from ten standard liver biopits molecular and cellular mechanisms are still
sy specimens taken from patients with hepatitis (unknown, the fibrotic liver disease associated with

virus-related diseases and simultaneous liver ceiron overload represents the prototype of oxidative
iron overload. stress-related fibrotic liver disease (Andrews N.C.,

The results indicate that the double-staining tecraanI Pletrangel_o A.). . .
. o . : The growing interest in iron overload and hepatic
nique is simple, sensitive and rapid, and can be roi

. ) ) : : ) chronic disease, and its key-role in abnormal ECM
tinely applied to liver biopsy specimens for diagnos synthesis, prompted us to investigate a double-

tic purposes. Furthermore, it may also facilitate th‘staining histochemical method that allows the
study of the complex relationship between hepatisimultaneous detection of the collagen extra-cellu-
fibrosis and iron overload during common genetic olar network and iron accumulation in human liver
secondary liver metabolic disorders. tissue. The aims of the study wea@to assess the
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usefulness of the technique in routinely and acctstaining, countestained in Mayeés hemalum
rately assessing liver biopsy specimens for tissusolution for ten seconds, dehydrated, and mounted
damage and the amount of cell iron storage;@nd in PermountThe distribution of iron granules in
to discuss the advantages of the method. parenchymal and non-parenchymal cells, as well
as the collagen framework between the cells, were
observed under light microscope (Zetssophot,
MATERIALS AND METHODS Germany).The specificity of the double staining
was tested by treating five histological sections
Standard liver biopsy specimens were obtainewith 5% aqueous oxalic acid for 12 hours in order
from ten patients with primary genetic hemoehro to demonstrate the total absence of iron granules
matosis (HC) or secondary hemosiderosis (HS) ¢in the cell cytoplasm, whereas the collagen fibres
part of the patientsoutine clinical evaluationThe  were as strongly stained as in the non-treated his
histological samples={0mm) were fixed in 10% tological sections.
formaldehyde in phosphate Eered saline (pH 7.2)
and embedded in pafiaf Three-micrometre sec
tions were cut, mounted on glass slides, de-waxed RESULTS
xylene and re-hydrated using graded alcohol/wate
baths.They were then rinsed in distilled water for The method was found to be rapid, inexpensive
five minutes and incubated for thirty minutes aland easily applied to the routine clinical examina
room temperature with a freshly made staining-solttion of liver biopsy specimens.
tion consisting of the following reagents: Under light microscopythe iron can be seen as
1.1 g potassium ferrocyanide in 50 ml distilled well-defined green or bluish-green granules
water [2% (w/V)]; (Fig.1a). The irregular distribution of iron in the
2.1 ml concentrated hydrochloric acid in 49 mlcells and the amount of collagen fibres between
distilled water [2% (V/V)]; them were dependent in terms of bgtiade (the
3.0.1 g Direct-red 80 (C. I. 35780, Sigma Chemextent of necro-inflammatory lesions) asthge
Co., MO, USA) in 100 ml saturated aqueous(which reflects the disruption of normal hepatic
picric acid. architecture). During the initial disease phases, the
The sections were subsequently washedum  iron granules were found around the portal spaces
ning tap water for thirty minutes to remove exces:of the cytoplasm whereas, in the later phases, the
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Fig. 1 -Liver histological sections taken from patients with chronic hepatitis C related-diseases and simultaneous liver cell iron
overload A. The iron deposited in parenchymal cells can be seen as well-defined green or bluish-green granules (objective mag
nification, 10x;insett 40x); B. Kupffer cell pigmentation is normally less marked but, during the late phases of iron overload
hepatic diseases, are characterised by a higher amount of cytoplasmic iron (objective magnificatisei208x).
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rest of the liver lobule became progressively d.the presence and irregular shape of abnormal

involved.The pigmentation of the bile duct epithe collagen deposition;

lium and Kupfer cells was normally less marked e.the presence of micronodulanacronodular or

but, during the late phases of disease, they we  other structural changes in parenchymal tissue;

characterised by a lger amount of iron inclusions £, other liver damage (i.e. fatty liver).

in their cytoplasms (Fig.1b, arrows). Although other stains, such ascid Fuchsin
have been used to evaluate ECM, Sirius red has
become a popular stain for collagen because the

DISCUSSION color is rather fast in the stained sections. More

_ _ _ , . over it renders the collagen fibers strongly

An increasing number of histochemical teChn'queanisotropic (Nielsen L.F Moe D., Kirkeby S.,

have been developed and routinely applied to livé;,q Garbarsch C.).

biopsy specimens in order to provide an accural The triphenylmethane stain acid fuchsin (C.I.

evaluation of tissue damagehe minimal advised 42685) in the Gieson picrofuchsin stain for colla

techniques are hematoxylin-eosin and a reliablyeng has heen replaced by several other stains and

method for connective tissue. Reticulin, trlchrome,[he technique has been modified to minimize fading

zgmisnormﬂﬁhsgdcgﬁrr‘ tﬁeleasggei?ng;\? (;?Oztrgﬁéﬂméof the collagen staining in the sections (Nielsen,L.F
9 P YMMoe D., Kirkeby S., and Garbarsch C.).

changes and the detection of new collagen depo:
tion. Additional routinely used stains provide extra
details that are invisible or only poorly seen in-rou
tine hematoxylin-eosin stained sections.

All of these histochemical techniques are norma
ly used to stain only one histological section eact .
which necessarily involves moneorking time  (Basset M.L., Halliday J.WPowell L.W, Faa G.,
and requires the greateseand/oravailability of ~ SCiot R, FarcA.M.G., Pietrangeld\., et al).
the histological sample, because many preferabl The relationship between iron overload _and the
consecutive histological sections are needed (reSponse to therapeutic agents such as interferon
evaluate dfferent variables in order to assess theSuggests that this new staining technique may
possible causes of the progression of the liver dichave even greater potential in terms of the routine
easeThe continuing debate concerning these anexamination of successive liver biopsy specimens
other clinical questions prompted us to investigattaken during the follow-up of patients with chron
the usefulness of a histochemical technique th:c liver disease.
allows the simultaneous detection of both nature In conclusion, our results indicate that this sim
and pathological extra-cellular collagen matrix ancple, accurate and easily applied staining technique
iron accumulation in liver parenchymal and non-may be useful not only for diagnostic purposes,
parenchymal cells, including Kuef cells. We  but also for providing new scientific explanations
also assessed the possibility of using it routinely tin both basic and applied pathological research.
examine liver biopsies taken during the follow-up
of patients at dferent institutions.
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the fact that it allows the simultaneous assessme
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a. parenchymal, mesenchymal or mixed type irorand Corrado Filippone for their precious technical

overload and its distribution throughout thesupport.
liver lobule or in the liver functional unit (Rap
paports acinus);
b.iron-related lesions (especially sideronecroSisREFERENCES
and iron-free foci;
c. the presence and extent of necro-inflammator Andrews N.C. Disorders of iron metabolism. N. Engl. J. Med.
reactions; 341, 1986-1995, 1999.

Our results suggest that the used technique can
validly support the quantitative and semi-quantita
tive scoring systems so far used to quantify the
jamount and distribution of liver fibrosis, and
grade the distribution and amount of iron overload
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