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ACTION OF COLCHICINE ON HEPATIC SCHISTOSOMAL GRANULOMA
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Amorphous material and altered collagen fragments within dilated secretory vesicles and
cisternae of fibroblast cytoplasm were the main ultrastructural changes seen in hepatic periovular
granulomas formed in mice infected with Schistosoma mansoni and tfreated with colchicine.
Despite promoting ultrastructural changes in the fibroblasts found in hepatic periovular granu-
lomas, colchicine administration to infected mice did not significantly change the light microscopic
appearance of the hepatic schistosomal lesions, did not diminish the amount of toral hepatic
collagen, and did not change the collagen isotypes in the granulomas, as observed after a compara-
tive study with non-colchicine treated infected control mice. When admiunistered to mice two
weeks after curative treatment of schistosomiasis with prazigquantel, colchicine did not seem to
increase extraceliular collagen degradation or to mduce a more rapid resorption of hepatic periovular
granulomas, although still promoting ultrastructural alterations in fibroblasts.
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Colchicine an alkaloid obtained from the
plant Colchicum automnalis has anti-inflam-
matory and anti-fibrosing properties (Malawis-
ta, 1968). Its physiological activities are rather
complex, since among other things colchicine
inhibits microtubule assembly and interferes
with collagen secretion (Scherft & Heersche;
1975, Cho & Garant, 1981, 1985), increases
the production of collagenase (Harris et al.,
1971), decreases the production by circulating
monocytes of factors that stimulate fibroblast
proliferation in vitro (Kersenobitch et al.,
1984) and increases hepatic alkaline phosphatase
activity (Wilfred, 1977).

Although its therapeutical use in humans
may be accompanied by neuromuscular toxicity
(Kuncl et al., 1987), beneficial results have
been observed in patients with active liver
cirrhosis (Kershenobich et al., 1979), chronic
active hepatitis (Silva et al., 1978), sclerosing
cholangitis (Leiser & Kadish, 1986), primary
biliary cirrhosis {(Kaplan et al., 1986), besides
its century old analgesic effect in gout.

When colchicine was administered to rats
with carbon tetrachloride-induced cirrhosis it
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diminished fibrosis and improved liver function
(Bolarin et al., 1987). Recently it has been
claimed that colchicine given to mice with
Schistosoma mansoni infection causes marked
reduction of fibrogenesis in hepatic periovular
eranulomas (Nigro et al., 1988).

Fibrosis induced by periovular schistosomal
granuloma is a major factor in the production
of hepatic disease in schistosomiasis and the
possibility of therapeutical interference in
fibrosis production also appears as extremely
important. These aspects stimulated further
studies on this subject.

Present investigation is a parasitological,
histological and ultra-structural study, combined
with methods for the evaluation of collagen
concentration and collagen immunotyping in
mice infected with S. mansoni and treated since
the onset of oviposition with colchicine. The
possibility that the drug could accelerate the
process of collagen degradation after the cure
of schistosomiasis was also investigated in
infected mice previously submited to treatment
with praziquantel.

MATERIALS AND METHODS

First experiment — Young adult outbred
Swiss mice of both sexes, maintained on a
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commercial balanced diet and water ad libirum,
were infected each with 50 S. mansoni recently
eliminated cercariae, by the {transcutaneous
route, Forty days after exposure, the animals
were treated daily with 1mg/kg b.w. of colchici-
ne (Enila — SK & F) administered by gavage.
Treatment lasted for 5 weeks. Each week 5
colchicine treated animals and 5 controls (a
group of mice infected at the same time, but
left untreated) were killed and their livers
submitted to the techniques to be described
below.

Before the administration of colchicine, all
the animals included in the study were previ-
ously proved to be eliminating viable schistoso-
me eggs in the stools.

Second experiment — Swiss mice were
similary infected with 30 §. mansoni cercariae
and 8 weeks later, when they were eliminating
viable eggs in the stools, they were submited to
treatment with 400 mg/kg b.w. praziquante]
(Bayer), given in four doses of 100 mg each, all
on the same day, by gastric intubation. Two
weeks after treatment, the animals were divided
into two groups: one was treated daily with
1 mg/kg b.w. of colchicine, administered by
gavage; the other was left untreated and served
as controls. Five days after the beginning of
colchicine treatment 5 animals trom each group
were killed. This procedure was repeated 2 and
5 weeks afterwards.

Parasitology — At the time of sacrifice the
animals were anesthetized with ether and
exsanguinated after opening of the abdomen
and severing of the abdominal aorta. A needle
was introduced into the left ventricule and a
perfusion of the Hver with saline was done
according to Duval & DeWitt (1967) for the
recovering of adult worms. The number of eggs
in the liver was determined by the Cheever’s

method (1968).

Histology — Fragments of the liver were
fixed in Bouin’s fluid, embedded in paraffin
and the 5 um thick sections stained with
hematoxylin and eosin, Picrosirius-red, Schitt-
PAS and Gomori’s method for reticulum.

Electron microscopy — Small pieces of the
liver were quickly fixed in cold 2% glutaralde-
hyde in cacodylate buffer and post fixed in
1% osmium tetroxide. After embedding in
Epon resine, semi-thin and ultra-thin sections
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were obtained in an automatic Reichert ultra-
microtome. The grids with the ultra-thin
sections were contrasted with lead citrate and
uranyl acetate and examined with a Zeiss
EM-109 electron microscope at 60 kv.

Immunotyping of collagens — Fragments
of the liver were snap frozen in liquid nitrogen
and kept at — 70 ©C until the moment when
they were cut in a cryotome at — 20 9C. The
sections were prepared according to standard
immunotluorescence technique for the identifi-
cation of either Types I, Pro-IIi, III and IV
collagens. The specific fluoresceinated anti-
bodies used, as well as the process for the
obtaining of their respective antigens have been

described elsewhere (Andrade & Grimaud,
1988).
Dosage of total collagen — Representative

floating paraffin sections of the liver were
submitted to a colorimetric method for the
quantitative estimation of total collagen and
protein {Lopez de Leon & Rojkind, 1985;
Guerret et al., 1988). The method is based on
the selective binding of Pricrosirius-red and
Fast-green to collagen and non-collagenous
proteins respectively. After elution of these
dyes from the sections, lectures were made in
a Beckman spectrophotometer at 540 and 605
nm.

RESULTS

Infection with 50 cercariae vyielded 10-12
adult worms, with a slight predominance of
males. The mean number of eggs per gram of
liver tissue was 3,453.302.

The histological sections were coded and
analyzed. The periovular granulomas appeared
in several stages of evolution with different
degrees of inflammation and fibrosis, the ob-
server being unable to discriminate between
colchicine-treated and untreated cases, just by
looking at the microscopic slides. Even when
the slides were decoded, no clear cut differences
could be ascribed to either group, when the
amount of collagen tissue and the aspect of
collagen fiber arrangement in Picrosirius-red
stained slides, the degree of periovular necrosis,
the numbers of macrophages and eosinophils
were critically evaluated.

Estimation of collagen content in the
sections of livers with comparable number of
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Fig. 1: dense amorphous material present within dilated vesicles in the cytoplasm of a fibroblast in a periovular
schistosomal granuloma of 2 mouse treated with colchicine during 2 weeks, Electron microscopy, X 20,000.

Fig. 2: cell presenting hyperplastic endoplasmic reticulum and some dilated vesicles containing electron dense
homogeneous material, probably fat droplets. Flectron microscopy, x 12,000.
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Fig. 3: round cell with eccentric, rather homogeneous nucleus and a well developed and dilated endoplasmic
reticulum plus several lysosomes. From a periovular granuloma in a mouse which had been treated with colchici-

ne for 2 weeks. Electron microscopy, x 7,000,

periovular granulomas performed by means
of a colorimetric method is shown in the Table.
The numbers obtained for micrograms of
collagen per gram of proteins did not reach
statistical significance when the two groups
were compared.

Immunofluorescent study revealed that
Types 1 and IIl collagens were present in the
periovular granulomas. The staining appeared
brighter and disclosed more fibers for Type III
collagen (and especially for Pro-IH collagen)
than for Type I collagen. However, no evident
differences were registered when the two
groups were considered. Type IV collagen was
not represented within the hepatic granulomas

from either group.

Electron microscopic examination showed
the fusiform cells in the granulomas of colchi-
cine-treated animals to present dilated cisternae
and vacuoles in the rough endoplasmic reticulum
which contained a homogeneous material with
variable electron densities (Figs. 1, 2). Other
cells, especially plasmocytes (Fig. 3), also

presented cytoplasmic clear vacuoles. In the
animals treated during 4 or 5 weeks with
colchicine some vacuoles were quite large and
presented dense and heterogeneous material,
sometimes arranged in alternating clear and
dark parallel lines (‘‘zebra bodies”, Fig. 4).
Fragments of collagen fibrils and fibers with its
characteristic cross striation and with variable
degree of alterations were frequently observed
within the wvacuoles, as well as concentric
electron dense membranous material (*‘myelin
bodies”, Fig. 5). Such findings were not observed
in non-treated animals, although their granulo-
mas usually contained fibroblat-like cells with
considerable hypertrophy and hyperplasia of
the rough endoplasmic reticulum and Golgi
complexes. Preparations examined did not
allow a critical differential evaluation of the
microtubules within the several cell-types
from the different experimental groups. Signs
of extra-cellular collagen deposition and collagen
breakdown, as well as the presence of activated
macrophages and many partially degranulated
eosinophils were similarly observed in granu-
lomas taken from either group.
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Fig. 4: a dilated cisternae containing dark striated mate !
one from the other by clear zones (“zebra-body”). The spherical empty space is probably an artifact. At one
side of the cisternae one can sce a neutrophil and an cosinophil leukocytes. Five-week colchicine treated mouse,

I:lectron microscopy, X 20,000.

Loy H

e L

! % R : : . - ._ - 1 & , - . . :-::;_ 3 @ E . - " ) N .
Fig. 5: dilated vesicle containing a “myeline figure” in its center. Mouse infected with Schistosoma mansoni
and treated for 5 weeks with colchicine. Llectron microscopy, x 20,000,
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TABLE

Collagen estimation by colorimetric method, made
int the livers of mice infected with Schistosoma
mansoni, treated and non-treated with colchicine
(data from the first experiment)

i g collagen
GI‘GLE])S N'ﬂ {:}f SD
animals mg protein
Treated o it 42,1221 6.0651
Non-treated 14 38,5572 5,2417

aAnimals treated for 2, 3, 4 and 5 weeks with colchi-
cine.

In the material from the second experiment,
the livers from animals treated with praziquantel
showed the well known signs of involution
of the schistosomal lesions (see Andrade & Gri-
maud, 1986, 1988). The administration of
colchicine resulted in the ultrastructural changes
in fibroblasts similar to those described above,
but otherwise no other differential change was
observed. The method for total collagen estima-
tion was not applied to the material belonging
to this experiment.

During the first two weeks after administra-
tion of praziquante]l the presence of cells
(especially fibroblasts) with internalization of
collagen fragments was a trequent {inding.
After that period such internalization was no
more seen. When colchicine begun to be
administered, two weeks after praziguantel, no
reappearance of  collagen internalization
occurred.

DISCUSSION

The administration of colchicine to mice
infected with S. mansoni caused ultrastructural
changes in active fibroblasts in hepatic peri-
ovular granulomas, but this was apparently not
sufficient to promote a crucial change in total
collagen deposition when a comparison was
made with granulomas in control animals,
non-colchicine-treated. Even when an estimation
of total collagen was made by a quantitative
method no differences between colchicine-
treated and controls could be disclosed. Also,
the ratios and general appearance of the genetic
types of collagen deposited around schistosome
eggs in the liver did not differ in the two
groups of animals.
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Since the colchicine treatment of the schis-
tosome-infected animals was started before
maturation of the eggs in the liver, it can also
be said that such treatment did not prevent the
accumulation of collagen during granuloma
formation. These findings differ from those
of Nigro et al. (1988), who used colchicine
(a daily drop of a solution of 0.5 g of colchicine
in 71 ml saline } to treat mice after the 4Qth day
of a 35-cercaria infection and found that
hepatic fibrogenesis was marked decreased by
a qualitative light microscope examination.

It is well known that colchicine like others
microtubule-disrupting drugs increase the num-
bers of secretory vacuoles in several cell-types,
impairing the secretion of collagenous and non-
collagenous proteins as well, although not their
synthesis {Scherft & Hcersche, 1975). Microtu-
bes are considered as part of a mechanism for
collagen granule translocation from the Golgi
complex to the cell periphery (Cho & Garant,
1980). Collagen secretion being microtube-
dependent is tnhibited by colchicine and the
collagen precurssors retained within the cells
may undergo partial polymerization to form
striated fibrils (Cho & Garant, 1985).

Present findings are in keeping with the
above observations, since colchicine-treated
animals showed fibroblasts and other cells
with dilated vacuoles, and even the presence
of collagen fragments were seen in some cyto-
plasmic cisternae, sometimes forming the so-
called “zebra-bodies” (Cho & Garant, 1985).
Why these changes did not seem to have a major
impact on collagen deposition is schistosome
granuloma formation is not clear. May be the
duration of treatment was not sufficient or
probably not all collagen-synthesizing cells
are equally sensitive to colchicine. [t is also
possible that colchicine-affected cells may go
on producing a fair amount of collagen, despite
the ultrastructural alterations. Only further
studies can clarify these matters. However, the
present findings are not suggestive that colchi-
cine can be a tool to either prevent or remove
fibrosis in hepatic schistosomiasis.

Concermning colchicine role in accelerating
the collagen breakdown that follows the cure
of schistosomiasis, the present results were
essentially negative. Expectations for the
effectiveness of the drug on this regard rested
on the findings of others which indicated that
colchicine treatment increases collagenase
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production (Harris et al., 1971) and also the
number of T-suppressor cells while decreases
the basal production of interleukin 1 and the
production by circulating monocytes ot factors
that stimulate fibroblast proliferation in vitro
(Kerschenobich et al., 1984).

REFERLENCES

ANDRADI, Z. A. &GRIMAUD, J. A, 1986. Lvolution
of schistosomal hepatic lesions In mice after
curative chemotherapy. Amer. J. Pathol,
59-65.

ANDRADE, Z. A, & GRIMAUD, I. A., 1988. Mor-
phology ot chronic collagen resorption. A study on
the late stages of schistosomal granuloma involution.
Amer, J. Pathol,, 132: 389-399,

BOLARIN, D. M.; BARKER, K. & I'ULLLER, G. C.,
1987. LEnzyme markers of collagen synthesis in
carbon tetrachloride-induced fibrosis and during
modification of CCl 4-induced liver injury. Exper.
Mol Pathol , 46 145-152.

CHLEVLER, A. W., 1968. Conditions atfecting the
accuracy of potassium hydroxide digestion
techniquc for counting Schistosoma mansoni cggs
in tissues. Bull Wid Health Org.. 39 328-331.

CHO, M. 1. & GARANT, P. R_, 1981. Role of micro-
tubules in the orgunization of the Golgl complex
and the secretion of collagen secretory granules
by pecriodontal ligament fibroblasts, Anat. Rec.,
199 459-471.

CHO, M. 1. & GARANT, P. R., 1985, Ultrastructural
and cytochemical studies of the fate of unsecreted
collagen precursors atter administration of colchici-
ne to mice. Acta Anatomica, 121:205-215, 19845.

DUVAL, R. H. & DeWITT, W., 1967. An improved
perfusion technique for recovering adult schistoso-
momes trom laboratory animals. Amer. J. Trop.
Med. Hyg., 16:4834386.

GUERRET, S.; ROJKIND, M.; DRUGULT, M.; CHI:-
VALIER, M. & GRIMAUD, J. A., 1988. Immuno-
histochemical micromethods tor the measurement
of specific collagen types in human liver biopsies.
Coli Rel. Res., 5. 249-258,

HARRIS, L. D.; EVANSON, J. M. & KRANI:, S. M.,
1971, lLiffect of colchicine on collagenase in

124

85

cultures of rheumatoid synovium. Areritis and

Rheumatism, 14: 669-6 84,

KAPLAN, M. M.; ALLING, D. W.. ZIMMERMAN,
H. J.: SEPLERSKY, R. A.; HIRSH, G. §S.: ELTA,
(. H.: GLICK, R. A. & EAGLN, K. A., 1986. A
prospective trial of colchicine for primary biliary
cirrhosis. MNew England J. Med., 3715: 1448-1454.

KERSHENOBICH, D.; URIBLE, M.; SUARLZ, G. L.;
MATA, J. M.; PEREZ-TAMAYO, R. & ROJKIND,
M., 1979, Treatment of cirrhosis with colchicine.
A double-blind randomized trial. Gastroenterology,
77:532-536, 1979.

KERSHENOBICH, D: ALCOCER, 1. & QUIROGA,
A., 1984. Litect of colchicine on immunoregulatory
T Iymphocytes and monocytes in patients with
primary biliary cirthosis. Clirt. Res,, 32: abst. 490.

KUNCL, R. W.; DUNCAN, G,; WATSON, D.; ALDER-
SON, K.: ROGAWSKI, M. A. & PLPER, M., 1987.
Colchicine myopathy and ncuropathy. New
Fngland J. Med., 316 1562-1568.

LIEISER, A. & KADISH, U., 1986. Case report:
beneficial effect ol colchicine in a casc of sclerosing
cholangitis. Amer. J. Med. Sci., 291 416-418.

LOPEZ DE LEON, A. & ROJKIND, M., 1985. A simple
micromethod tor collagen and total protein detet-
mination in formalin-fixed paraffin-embedded
sections. J. Hystochem. Cvtochem., 33: T37-743.

MALAWISTA, S. k., 1968. Colchicine: a common
mcchanism for its inflammatory and anti-mitotic
offects. Arthritis and Rheumatism, 11:191-197.

NIGRO, S. P.; THARA, S. S.; KAN, M. J. & SAAD,
I-. A., 1988. Ac¢do da colchicina na fibrose hepa-
tica: estudo experimental em camundongos esquis-
tossomaticos. Gastroentorologia e Endoscopia
Digestiva (GEN), 7. 17-20.

SCHERIFT, J. P. & HEERSCHL, J. N. M., 1975.
Accumulation ot collagen-containing vacuoles in
osteoblasts after administration of colchicine.
Cell, Tissue Res,, 157:353-365.

SILVA, A. O.; LEANDRO, P. A.; BRANDAQ, J. F.;
SALDANHA, L. B. & FONTLS, J. F., 1978.
Ac¢do da colchicina na evolucdo biogquimica ¢ na
fibrose hepdtica em portadores de hepatite croni-
ca ativa. Arg. Gastroenterol,, 15:123-129,

WILFRED, ., 1977. Colchicine increases hepatic
alcaline phosphatase activity. Biochem. Biophys.
Acta, 500 209-212.



