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HEPATIC REGENERATION AFTER PARTIAL HEPATECTOMY IN MICE INFECTED WITH Schistosoma
mansoni, AT THE ACUTE AND CHRONIC PHASES OF THE DISEASE

G. COSTA(1), J.R. CUNHA-MELO(1,3), B.G. AGUIAR(1), S.C. GONGALVES(1), N.H. TOPPA(2) & P.M.Z. COELHO(4,5)

SUMMARY

Outbred male albino mice normal or infected with 30 cercariggchistosoma mansofliE strain) were submitted to 65%
hepatectomy during the acute (70 days) and chronic phase (160 days) phases of the disease. A group of the infected animals was
treated with 400 mg/kg of oxamniquine during the acute phase before hepatectomy. Non-infected, infected and treated but not
hepatectomized animals were kept as controls.

Hepatic regeneration was evaluated by incorporation of tritiated thymidine, intraperitoneally injected into non-hepatectomized
and hepatectomized animals, 24 hours after surgery. The results showed that removal of 65% of the hepatic parenchyma, during th
acute phase, led to a statistically significant increase of thymidine incorporation, when compared with the uninfecteaiiepatect
controls. This phenomenon was not observed at the chronic phase. Treatment with oxamniquine administered during the acute phase
led to a decrease in thymidine incorporation rate 160 days after infection (90 days after treatment) and 24 hours atitdenynepatec

The data suggest that infection wih mansonrepresents a considerable stimulus for the regenerative capacity of the liver
during the acute, but not the chronic phase of disease.
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INTRODUCTION MATERIAL AND METHODS

Schistosoma mansdasia parasite that infects millions of individuals Animals — A total of 102 outbred male albino mice, weighing about 25
in various regions of the world. The eggs that are laid in tissues arg at the beginning of the experiment, were used.
fundamental elements in the pathogeny of the disease, being the liver
the most affected organ. S. mansoni— The LE strain of5. mansoniisolated from faeces of a
patient living in Belo Horizonte, MG, Brazil, and maintained under
Hepatic regeneration in murine schistosomiasis was studied aftéaboratory conditions for more than 30 years, was used in the experiments.
partial hepatectomy (30%but only during the acute phase of the disease,
and with removal of a small amount of parenchyma, that was not able tofection of animals — Mice were infected with 30 cercariae, by
promote an adequate regenerative stimulus. Regeneration of the nornsalbcutaneous injection.
liver takes place in an accelerated manner, when 60% of the parenchyma
is removed!*?8 |nsufficient removal of the hepatic parenchyma (up to Chemotherapeutic treatment— The animals were treated with a single
30%), in chronic murine schistosomiasis, showed that the numbers afose of 400 mg/kg oxamniquine (Mansil, Pfizer Laboratory), by the
labelled hepatocytes in the animals bearing schistosomotic fibrosis wergal route (n=16) at 70 days post-infection (acute phase of the disease).
lower than in controls at 24, 48 and 72 hours after hepate®@sy according to COELHO & TAVARES, 1991
demonstrated by autoradiography. There are few published papers dealing
with hepatic regeneration in experimental schistosomiasis in spite of th@ssessment of worm burden and efficacy of chemotherapeutic
importance of this disease. The aim of the present investigation was teeatment — Five infected and untreated animals, and five oxamniquine-
study the effect of partial hepatectomy (65% of parenchyma) on théreated animals were sacrificed by cervical fracture and submitted to
hepatic regeneration of mice infected whmansondluring the acute  perfusion for worm recovety30 days after treatment. The control group
(70 days) and chronic (160 days) phases of the disease, and the effecsbhbwed a mean worm recovery of 15 worms/animal. In the treated group
treatment with oxamniquine at the acute phase on liver regeneration. no worm was recovered.
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Surgical procedures— Hepatectomy was performed on days 70 and  The perfusion of 5 mice submitted to treatment with 400 mg/kg
160 after infection and 90 days after oxamniquine treatment accordingxamniquine, 30 days after drug administration, did not detect surviving
to a previously described techniguérhe animals were submitted to worms. The mortality rate after surgery was very low in all the animal
inhalatory anesthesia with enflurane. Antisepsis of the abdominal skigroups studied.

was disinfected with povidone-iodine and a 3.0 cm median laparotomy

was performed. The abdominal cavity was exposed and the falciform Table 1

and hepatogastric ligaments were cut. The median and left lateral lobes Rate of tritiated thymidine incorporation by the hepatic parenchyma in
were extirpated after individual ligature of their basis with 000 silk thread. hepatectomized mice, at 70 days after infection Bithistosoma mansoni
Laparorrhaphy was carried out on a single layer, by means of continuous
suture with 000 poliglycolic acid thread. The animals were maintainecbroup
in a heated room until total recovery from anesthesia.

Scintillations per minute

Normal (n=10) 551 + 98
Injection of tritiated thymidine — Twenty-four hours after hepatectomy,

the animals were inoculated intraperitoneally with tritiated thymidine NOrMal hepatectomized (n=10) 789 £113*
(Methyl-3H, 20.00 Ci/mMol, Du Pont), at the dose of AGi/g body Infected (n=10) 037 + 165 **
weight.

g Infected hepatectomized (n=10) 2684 + 1138 #

Recovery of the livers— Twenty-four hours after inoculation with * p < 0.042; ** p < 0.0000086, when compared with normal animals;
thymidine, the animals were sacrificed by inhalation of sulfuric ether# p < 0.0003, when compared with infected animals.
and the livers removed, weighed and kept at —20 °C.

Evaluation of tritiated thymidine incorporation rate — The livers were Table 2

thawed and transferred to test tubes containing 5 ml of distilled water Rate of tritiated thymidine incorporation by the hepatic parenchyma in
and sonicated with supersonic sound waves until the total desintegratioRePatectomized mice, at 160 days after infection Bithistosoma mansoni,
of the cells. Small amounts of distilled water to a final dilution of 1:10 and at 90 days after treatment administered at the acute phase
(m/v) were added and 0.4 ml were transferred to a different test tube. A
volume of 2 ml of NCS tissue solubilizer was added and the test tubeSroup Scintillations per minute
were kept at room temperature until total solubilization of the

homogenate. A sample of 0.5 ml of this solution was transferred to a ¥ormal (1=12) 765+ 91
ml vial and 3 ml of Bray's scintillation solution for the determination of Normal hepatectomized (n=11) 837 + 64 *
CPM (countings per minute). The 24 h-period for evaluation of thymidine
incorporation was based on published methods Infected (n=8) 697 + 96 -

o ) ) ) Infected hepatectomized (n=5) 846 + 128 **
Statistical analysis- Data were analyzed by one-way analysis of variance
with p<0.05 being considered significant. Treated (n=10) 540 132 #

Treated hepatectomized (n=6) 535 + 99 ##
RESULTS

*p <0.042; ** p <0.03; # p < 0.00013; ## p < 0.00016; » p < 0.12,

Table 1 shows that 65% hepatectomy induces an increase in thymidi¥d'€n compared with normal animals.
incorporation in normal mice, when compared to normal intact mice
(p<0.042). The acute phase of schistosomiasis led to a significant increase
of thymidine incorporation when compared with the respective infected DISCUSSION
control groups (p<0.0003). The presenc8.ahansonby itself, during
the acute phase increased significantly the incorporation rate, when The phenomenon of hepatic regeneration was described a long time
compared with the uninfected intact animals (p<0.0000086). ago. Grecian mythology includes the legend of Prometheus, whose liver
was partially eaten by an eagle, that returned everyday and repeated the
During the chronic phase of the disease (160 days after infectionjprture after regeneration of the organ.
65% hepatectomy led to an increase of thymidine incorporation in both
infected and uninfected animals (Table 2). During that phase of the The mechanisms related to hepatic regeneration show a complex
disease, no statistically significant differences were detected betweenteraction among biochemical, genetic, physical and environmental
infected and non-hepatectomized normal. In the oxamniquine-treateorocesses. The regeneration varies according to the studied species, age
animals (400 mg/kg), in acute phase (70 days), no statistically significartf the animal, diet, amount of removed hepatic portion, diurnal luminosity
differences between hepatectomized and normal animals were detected hepatic diseasésh number of gene induce the production of several
However, this last group showed a marked decrease of thymidingrowth factors, such as hepatocyte growth factor (HGF), epidermal
incorporation (p<0.0002), when compared with the untreated normagrowth factor (EGF), transforming growth facto(-TGFLJ), interleukin-
group — hepatectomized or not, and infected group, hepatectomizes) tumor necrosis factor (TNF), insuline, and norepinephrine among the
or not. most importartf-®.
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An experimental model, consisting of rats submitted to hepatectomy Finally, it is interesting to note that although of hepatic regeneration
60%, was the basis for the technitfu&he removal of specific hepatic phenomena in schistosomiasis are accepted as a fascinating subject, the
lobes induced an accelerate hepatic regeneration, with the recovery béve not been extensively studied and constitute a broad research fielc
the original hepatic biomass, 5-7 days after surgery. In this experimentp be explored.
we used mice since the acute and chronic phases, and the lesions caused
by granulomatous reactions around the eggs in tissues, in this model are

very similar to the ones detected in human digéase RESUMO

There are few reports in the literature concerning the phenomenon Regeneracao hepatica apds hepatectomia parcial em
of hepatic regeneration in experimental schistosomiasis following partial camundongos infectados corBchistosoma mansonias fases
hepatectomy in miég or ratd*? which are considered inadequate hosts aguda e cronica da doenga

for S. mansoAi?

Camundongos albinos ndo-isogénicos, normais ou infectados com

Removal of up to 30% of the hepatic parenchyma at the acute pha8@ cercérias d&chistosoma mansofiepa LE) foram submetidos a

of schistosomiasis resulted in a weak regenerative stimulus similar toepatectomia parcial (65%) na fase aguda (70 dias) ou crdnica (160
what was observed in normal anintéls agreement with previous data dias) da doenca. Um grupo de animais infectados foi tratado, na fase
for normal animalsi®?¢ The differences detected between previously aguda, com 400 mg/kg oxamniquine antes da hepatectomia. Animais
published resultéand the present data, which show significant thymidinen&o infectados, infectados e tratados mas ndo hepatectomizados, forar
incorporation in the animals hepatectomized during the acute phase, werantidos como controles.
certainly due to the removal of about 65% of the hepatic parenéfyma
Care must be taken before considering the result of thymidine A regeneragéo hepatica foi avaliada pela incorporagdo de timidina
incorporation in the liver of animals as the sole cause of the phenomendritiada, injetada peritonealmente em animais hepatectomizados ou nao
of hepatic regeneration considering that mitoses, which occur in th@4 horas ap6és cirurgia. Os resultados mostraram que a remocao de 65¢
inflammatory process, could be responsible for the consumption oflo parénquina hepatico, na fase aguda, levou a um aumento
thymidine in the synthesis of deoxyribonucleic &3dS. mansoneéggs estatisticamente significativo da incorporacdo de timidina, quando
are also able to incorporate radioactive thymitlinehe present data comparado com os animais controles (ndo infectados e
showed a markedly higher thymidine incorporation in hepatectomizedhepatectomizados). Este fendbmeno néo foi observado na fase cronica. C
animals, only during the acute phase. Considering that there are eggstiatamento com oxamniquina, administrado na fase aguda, levou a ume
tissues during both the acute and chronic phases, the inflammatodiminui¢cdo da taxa de incorporagéo de timidina, 160 dias apds infeccdo
response induced by the presence of eggs cannot explain the increas€aff dias apds tratamento) e 24 horas apds hepatectomia. Os dados obtid
thymidine incorporation. Nevertheless, the inflammatory reactions andugerem que a infec¢cdo cag mansonrepresenta um estimulo
the cellular infiltrate in granulomas are more pronounced in the acuteonsideravel para a capacidade regeneradora do figado na fase agud
phase. Despite these considerations we believe that the exacerbateds ndo na fase cronica da doenca.
inflammatory reactioper sewould not be sufficient to explain the very
high rates of thymidine incorporation, that were detected in the infected-
hepatectomized group during the acute phase (Table 1). ACKNOWLEDGEMENTS
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