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SCHISTOSOMA MANSONI: EFFECTS OF ANESTHETICS AND ANTIMONIAL
DRUGS ON WORM SHIFT IN THE MQUSE

José Renan da CUNHA-MELO (1) & Paulo Marces Z. COELHO (2)

SUMMARY

Mice experimentally infected with Schistosoma mansoni were injected with
sodium thiopental or sodium antimonyl gluconate (TriostibR), or submitted to
halothane inhalation, with or without a previous injection of thiopental.

Data obtained showed that halothane and thiopental induce worm shift to
the liver (99 and 76%, respectively). Sodium gluconate and antimonium (Trios-
tib R) shifted 52% of worms {owards the liver,

These results seem to indicate that the use of antimonium would be unneces-
sary, when surgical removal of schistosomules is carried out through the extra-
caorporeal filtration technique, in patients with portal hypertension.

KEY WORDS: Manson schistosomiasis — Experimental disease in mice — Anti-

monial drugs — Worm shift

INTRODUCTION

Extracorporeal worm filtration $9 has been
proposed based cn the hypothesis that the si-
mulfaneous displacement of a great number of
dead worms towards the liver, after treatment,
could indtce an extensive inflammatory resc-
tion in this organ. Nowadays, it is assumed
that this problem is not as bigger as it was
thought to be at the seventies!?. However, a
significant amount of immunecomplexes is
known to be formed stimulated by parasite re-
sidues. Considering the daily egg laying by
female worms of about 400, from which 60%
are accumulated in the tissues ¥ and depending
on the opportunity offered by a patient, wha
suffering from bilharziasis portal hypertension
has to have an operation done, the withdrawal
of worms throughout an extracorporeal filtra-
tion, in the same surgical act, sounds desirable.
The process of filtration was proposed in 19679
and it is only considered justifiable if there is
a clear indication for surgical treatment of

patients with portal hypertension., The techni-
gque described included the administration of
pentavalent antimony, which acting against the
parasites would facilitate their filtration. Ne-
vertheless, the antimony toxicity to the patient
constitutes & great inconvenient of the techni-
que,

In our experience with this procedure it
was gbserved that the anesthesia by itself was
effective in dislodging the worms towards the
Hver and distal portal vein lumen, facilitating
in that way their remotion by means of a can-
nula put in the portal system through the sple-
nic vein and connected to a filter system.
Should that occur the antimonial injection with
the same purpose was dispensable.

The present work was carried out in order
to experimentally test this hypothesis using
Schistoesema mansoni infected mice,
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MATERIALS AND METHODS
1. First experiment

Female albino mice were subcutaneously
infected with about 80 cercarise of Schistoso-
ma mansoni, LE strain, Belo Horizonte. Forty-
six days later the animals were submitted to
tests with the drugs. Sodium thiopental (CEME,
Rio de Janeiro) was injected intraperitoneally
(1.p.) in doses of 1.25 (Group I) and 2.6 mg/kg
(Group II}, A third group was composed by
mice injected ip. with the same doses of thio-
pental plus expositian to halothane (Fluothane,
Wellcome Lab,, S.A) in a transparent glass re-
servoir. The 4tk group of animals was exposed
to an atmosphere of halothane in the glass re-
servoir in the same 'way described for Group
III, hut without any previous injection of thio-
pental, until loss of consciousness. The anes-
thesia was maintained by means of a funnel
containing an halothane embedded cotton
which allowed an increase or decrease in ha-
lothane concentration in the respiratory sur-
roundings of the animals, depending on the
anesthetic necessity. Ten animals were main-
tained as a control group in which there was
no drug injection nor inhalation (Group V).

After 60 min of anesthesia the animals were
sacrificed by cervical compression and, imme-
cdiately after, perfused according to the me-
thod described elsewhere 3. The worms were
counted separately in two portal regions: the
first one the liver and distel portion of portal
vein and its bifureation, the second correspond-
ing to the mesenteric veins. The control group
{Group V) was submitted to the same proce-
dures. '

2. Seeond experiment

A second experiment was performed in fe-
male albino mice after 46 days of a transcuta-
neous infection with 120 cercariae, LE strain,
Pelo Horizonte, Eleven of those animals (Group
VD) were injected with sodium antimonyl glu-
conate (Triostib R, Burroughs Wellcome & Co.,
London), 4 mg/kg iv., and five of them were
maintained as a control group (Group VII),

Statistical analysis in the first expefiment
was done by analysis of variance and Scheffé-
test for comparison between means and in the
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second by Studentés t-test, with P < 0.05 in-
dicating significance.

RESULTS

The first experiment (Table I) clearly
showed a shift of worms towards the liver in

TABLETI
Effect of anesthetics on the shift of adull Schistosoma
mansoni worms to the upper region of portal vein and liver,
in mice. Worm recovery (mean = SEM) = 32.75 = 54

% recovered woIms

Liver and Mesenteric
Mice Treatment upper portion veins
[£:0] of portal vein
] Thiopental
(1.25 mg/&g) 64.6 35.4
6 Thiopental
2.5 mg/kg) 76.1 21.3
7 Thiopental
(1.25 mg/ke) 98.8 1.9
+ halothane
7 Halothane 98.5 1.5
10 Control 40.0 B0.0

the thiopental-treated group (2.5 mg/kg) and

" in animals which had received halothane asso-

ciated or not to thiopental. In the control
group only 40% of worms were found in the
upper portal vein and liver (P « 0.01). The
group treated with a smaller dose of thicpen- .
tal {1.25 mg/kg) showed a shift of 64.6% of
worms to the liver, but this was not statistical-
Iy significant when compared to the control
group.

Some mice died due to anesthetic effect. In

the halothane plus thiopental (125 mg/kg)

treated group four out of eleven died. The sa
me incidence of deaths was observed in group
treated with halothane. The anhimals dead dur-
ing the experiment were not used for worm re
covery.

Table II shows that in the second experi-
ment the pentavalent antimonial (Triostib R}
shifted 52% of worms towards the liver and
upper portion of portal vein. The control ex-
periment showed a shift of 29.3% of worms to
the same regions. The difference between the
se two groups was shown to be statistically sig-
nificant (P < 0.03), indicating that the anti
monial was responsible for shift of worms but
in smaller proportion than halothane or sodium
thiopental.
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"TABLE I
Effect of sodium antimonyl glugonate (Trigstib) on the shift
of adult Schistosoma mansonl worms to the upper region of
portal veln and liver, in mice. Worm recovery {mean =+
-8EM) = 761 %= 9.0

% Tecoveredl worms

Liver and Mesenteric
Mice 'Treatment upper portion veins
(n) of portal vein
11 Sodium antimonyl 52.0 48.0
gluconate
(4 meg/kg)
5 Control 29.3 0.7
DISCUSSION

The practice of extracorporesl schistosome
filtration can only be justified when there is
a clear clinical indication to .operate. upon a
patient with the aim to treat the portal hyper
tension caused by those worms. The techniqus
of extracorporeal filtration was experimentally
developed in baboons hy GOLDSMITH &
KEAN, in 19668 These dlthors have poste
riorly tested with success the technique in Bra-
zilian human volunteers?. Since then the tech-
nigue has been used many times with good re-
sults, However, the utilization of antimonial is
not devoid of adverse effects amongst which it
can be cited: cough, joint pain, bradycardia,
headache, fainting, dyspnea, facial edema, ab-
Gominal pain, vascular collapse and cutaneous
rashes. Hemolytic anemia msay occasionally oc-
cur during the course of chronic treatment. On
the other hand, the use of antimonials is con
traindicated in patients with hepatic, cardiac
or renal failures as 'well as in massive schisto-
some infestation 9. As the parasitic charge is
not usually determined it is very difficult to
know which patients are massively infected.
Furthermore, patients presenting schistosomo-
tic portal hypertension have, as a rule, different
degrees of liver damage and occasionally renal
lesions induced by the disease itself.

Some authors discuss the real benefit of
the technique to the patient. WARREN Y com-
mented that the effects of adult worms dead
by schistosomicidal drugs, in the general find.
ings of pathology, would not be a significant
feature. This author guoted the results from
an experiment done by CHEEVER et al.é, in
which mice massively infected by worms and
gubmitted to chemotherapy did not present

rough hepatic lesions around the dead worms.
He made a relationship between the number
of dead worms per kg/body weight in humans
and concluded that the mice infection corres-
ponded to & charge of 100.000 worms in a hu-
man adult patient. His work put in question
the reasons for applicability of the exfracor-
poreal filtyation technigue. Nevertheless, an
important aspect may be considered, as besi-
des the gross hepatic lesions caused by dead
worms, one must remember immunecomplexes
formation resulting from simultaneous desin-
tegration of innumerable worms. These im-
munecomplexes might deposit in distant tis-
sues, inducing lesions in important organs,
such as lungs and basal membrane of the kid-
neys 1,211,121415, In this way, the mechanical
recovery of schistosomes from the portal blood
by means of extracorporeal filtration would be
advantageous by preventing the formation of
those immunecomplexes secondary to dead
worms,

Concerning the results of the present paper,
the mortality observed after halothane associat-
ed or not to thiopental might be explained
either by: an overdosage, due to the Tudimen-
tary process used for drug administration, in
which the concentrations the animals inhaled
could not be determined, or by a decrease in
the hepatic metabolism produced by schistoso-
miasis. The infected animal has a small capa-
city of drug metabolization since several en-
zymes of the hepatic microsomal system are
depressed 3457, So, it is postulated that ani-
mals with schistosomiasis would be more’ sus-
ceptible to the action of halothane.

Our results clearly showed that the effects
of thiopental or halothane, drugs routinely em-
ployed as anesthetics in general surgical prac-
tice, might be sufficient to shift the most of
the adult worms facilitating, in this way, the
extracorporeal filtration process and eliminat-
ing the need of antimonial administration to
perform that technique. ’

The present data reinforce the advantages
that extracorporeal worm filtration could bring
to the human host, ‘namely: a) avoidance of
formation of a greatinumber of circulating im-
munecomplexes in tissues from worms dead
by chemotherapy; b) with mechanical parasites
erradication it would be unnecessary the use
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of drugs that, in spite of the advances in the-
rapeutics, are still biological poisons, which
even having a high specificity against the pa
rasite could induce damage sagainst host_tis
sues, E

Finally, it must be reinforced that the pro-

posed therapeutic process of surgical removal

of parasites only could be justifiable in the
presence of a clear indication to submit the
patient to an abdomihal surgery to treat his
portal hypertension or its complications such
as bleeding esophageal varices of hypersple-
nism.

RESUMO

Schistosoma mansoni: efeitos de anestésicos e
antimonial (Triostib R) sobre o deslocamento
de vermes no camundongo.

Camundongos experimentalmente infectados
com Schistosoma mansoni foram injetados com
tiopental sédice ou antimonial (Triostib R), ou
submetidos & inalagiio de halotano, com ou sem
umna injegio prévia de tiopental. Os resultados
mostraram que o halotano e o tiopental indu-
zem, respectivamente, 0o deslocamento de 99 e
76% dos vermes para o figado. Gluconato de
s6dio e antimoénio (Triostib R) desiocou 52%
de vermes. Estes resultados parecem indicar
que o uso de antimonial seria desnecessdrio
quando se faz a remog¢io cinirgica de esquistos-
somos pela téenica de filtragio extracorpéres
em pacientes com hipertensio portal.
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