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In vitro study on thiabendazole action on viability of
Ascaris lumbricoides (Lineu, 1758) eggs

Estudo 7 vitro da acao do tiabendazol sobre a viabilidade de
ovos de Ascaris lumbricoides (Lineu, 1758)

Cristiano Lara Massara?, Rafaela Salgado Ferreira?,
Henrique Leonardo Guerra? and Omar dos Santos Carvalho!

Abstract Thein vitro activity of thiabendazole on Ascaris lumbricoides eggs, which were recovered from uteri
of worm excreted after chemotherapeutic treatment, was studied. Four concentrations of the drug were used: 1
—2.5-5—and 10 ppm during 24, 48 and 72 hours of exposure. Subsequently, the eggs were centrifuged,
washed three times and H,SO, 0.1N was added. The eggs were maintained in an incubator for 20 days at 28°
C. Finally, the percentage ofem ryonated eggs was determined under a lightmicroscope at a 100X magnification.
After 48 and 72 hours of thiabendazole exposure, at a concentration of 10ppm, the drug showed complete
inhibition of egg embryonation.
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Resumo Foi estudada, in vitro, a acdo do tiabendazol, contra ovos de Ascaris lumbricoides, retirados de
uteros de vermes eliminados apds tratamento. Foram utilizadas quatro concentragées da droga: 1 -2,5-5e
10 ppm em trés diferentes periodos de tempo: 24, 48 e 72 horas. Decorridos estes tempos a suspensdo com
os ovos foi centrifugada, lavada por trés vezes com agua destilada, adicionada de solugédo de H,SO,, 0,1N e
mantida em estufa a 28°C por 20 dias. Em seguida, os ovos foram levados ao microscépio dptico, no aumento
de 100X, para observacéo do percentual de embrionamento. Na concentracdo de 10ppm, nos tempos de 48 e

72 horas de exposigdo a droga, verificou-se completa inibicdo do embrionamento dos ovos.
Palavras-chaves: Ascaris lumbricoides. Tiabendazol. Ovicida.

Parasitic diseases are an important public health
problem in most developing countries. Latin American
and African populations are found to be parasitized by
at least one helminth species?®.

It is estimated that there are 2 billion people at
risk of helminth infections. Of these, 250 million are
infected by Ascaris lumbriocides, 46 million by
Trichuris trichiura, 151 million by hookworms and 56
million by Strongyloides stercoralis* 757,

Gastrointestinal parasitic diseases are highly
prevalent in Brazil as they are closely associated with
poor living conditions, such as inadequate housing, lack
of food and basic sanitation as well as low educational
level, leading to failure to perform basic hygiene.

Several research groups®4°1011121620 haye been
developing, testing and using drugs which act both on
individual treatment and interrupting helminthes life cycle.

Current anthelmintics are only used to temporarily
decrease the parasitic prevalence indices. Since the drug
effects are not ovicidal, the eggs are regularly excreted on
the ground through the feces, leading to new infections?62°,

By using thiabendazole in pigs experimentally
infected with Ascaris suun, Egerton®** observed
morphological changes in the eggs and inhibition of
embryonation.

Kutsumi et al*? added thiabendazole to the night-
soil and verified a decrease in human hookworm, A.
lumbricoides and T. trichiura transmission in three areas,
compared with non-treated areas.

Goulart et alf treated egg cultures of Ascaris
lumbricoides, T. trichiura and Ancylostoma caninum with
thiabendazole, using 1, 10 and 100mg doses and
demonstrated the ovicidal inefficiency of this anthelmintic
for the first two parasite species.
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Massara et al** studied in vivo six common drugs for
the treatment of several helminth infections. Among
these drugs, only thiabendazole proved ovicidal on
A. lumbricoides eggs 48 hours after treatment. After
chemotherapy of humans, this drug was also effective
on the eggs found in the uteri of eliminated worms?2.

Thiabendazole, a benzimidazole derivative, has been
known for over 30 years and is the drug of choice for

strongyloidiasis treatment. The adverse reactions are
slight: nausea, vomit, giddiness and sleepiness?®®.

From this prospect the authors have identified in vitro
the minimum thiabendazole dose with ovicidal activity
on A. lumbricoides eggs.

This approach can provide new possibilities in the control
of the gastrointestinal helminth diseases, by preventing
environmental contamination with viable parasite eggs.

MATERIAL AND METHODS

Patients and treatment. Stool samples were collected
from elementary school students (7 to 14 years old) attending
the Municipal School of Sabara, municipality of Belo
Horizonte. The parasitological diagnosis for the feces was
performed using the Kato-Katz method®. Two slides per
sample were examined. Egg-positive patients with viable
A. lumbricoides eggs were treated with levamisole (non
ovicidal drug*#) at a single dose of 150mg, independent of
the body weight. Students with other helminth diseases or
with infertile A. lumbricoides eggs were treated with
mebendazole, 100mg base salt, twice a day, for three
consecutive days. The treatment was performed after written
consent from the parents or legal guardian.

Worm collection and recovery of eggs. Whole feces
from each child with ascariasis, eliminated 24, 48 and
72 hours after treatment were collected in plastic flasks.
Eliminated females worms were placed on cork plates,
dissected and their uteri were removed, and fragmented
for the recovery of the eggs.

Egg culture. About twenty thousand eggs/female
were transferred into Falcon tubes (volume 15ml)
containing 5ml of thiabendazole/DMSO (dimethyl
sulfoxide) and were diluted with distilled water at
concentrations of 1, 2.5, 5 and 10ppm/tube.

For each female worm, 13 tubes were prepared (12
test tubes and one control tube, with only H,SO, 0.1N):

a set of 4 tubes each was exposed to the drug (at
concentrations of 1, 2.5, 5.0 and 10ppm thiabendazole)
for 24, 48 and 72 hours, respectively. This experimental
procedure was performed in duplicate. The eggs were
incubated with the drug for 24, 48 and 72 hours in a
mechanical shaker at 28°C. Subsequently, the tubes were
centrifuged, washed three times with distilled water and
then 5ml of a H,SO, solution 0.1 N° were added. After
washing, eggs were incubated again for 20 days at 20°C
in a mechanical shaker. Following this step, one sample
from each tube was placed between two slides and
examined under the microscope in order to determine
the percentage of embryonated eggs. Test tubes with
viable eggs from a total of 36 worms were evaluated.

To verify a possible interference with the DMSO, a
parallel experiment was performed: two concentrations
of the diluent (1 and 10ppm) were tested in the presence
of 20,000 eggs and processed as described above.
These eggs were recovered from a pool of females.

Statistics. Data analysis was performed through linear
multiple regression. The dependent variant was the
embryonation percentage of the eggs in culture, and the
independent ones were the concentration of the drug (1.0,
2.5, 5.0 and 10.0ppm), drug exposure time (24, 48 and
72 hours) and the origin of the eggs, i.e. A. lumbricoides
females from which the eggs were recovered.

RESULTS

The mean and standard deviation of the percentage
of embryonation, according to the exposure time and
concentration of the drug, are show in Table 1.

Twenty-four hours after drug exposure the mean
values of embryonated eggs were 10.1% (10ppm) and
61.4% (1ppm). After 48 hours, the percentage of
embryonated eggs decreased to 0% (10ppm) and to
49.7% (1ppm). The mean percentage of embryonated
eggs in the control tubes was 65.6%.

Dilutions of the drug at 1ppm and 2.5ppm did
not interfere with the A. lumbricoides egg
embryonation. At the concentration of 5 ppm,
the rate of embryonated eggs rate varied from
0% to 31% after a 72-hour (x = 3.4 ; sd £ 9.4)
exposure to the drug. At the concentration of
10ppm, and after a 24-hour exposure, an
embryonation rate from 0% to 72% ( x = 10.1;
sd £ 19.0) was observed. When the same
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concentration of the drug was applied for 48 or
72 hours, no embryonated eggs were detected.

Regarding the control experiment with DMSO no
inhibition of the egg development was observed and
the embryonation rate ranged between from 71% and
77%. The embryonation rates with H,SO, (0.1N) varied
from 48% to 98%.

Data analysis showed that there was a statistically
significant relationship between the embryonation
rate of the eggs and the drug concentration
(b =-5.29, p<0.0001) and also to the exposure time
of the eggs to the drug (b = -0.41, p<0.0001).
Statistically significant differences were also
observed when the source of the eggs (variation
between the 36 worms) was compared (b = -0.34,
p<0.0001). The final model, using these three
independent variances, was statistically significant
(p<0.0001) with r> = 58.54%.
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Table 1 — Percentage of embryonation (mean and standard deviation) from A.
lumbricoides egg incubation according to time exposure and thiabendazole

concentration.

Exposure time

Concentration

Mean embryonation

Standard deviation

(h) ppm % %

24 1.0 61.4 15.3

25 55.7 20.0

5.0 45.4 22.2

10.0 10.1 19.0

48 1.0 54.1 19.2

25 41.6 22.8

5.0 12.8 18.9

10.0 0.0 0.0

72 1.0 49.7 23.6

25 23.8 21.2

5.0 3.4 9.4

10.0 0.0 0.0

Control - 65.6 16.3
Note: Each experiment was performed in duplicate

DISCUSSION

Treatment, even under correct dosage, promotes a
transitory cure, once the epidemiological conditions
persist and reinfection occurs. The available drugs are
not ovicidal, but promote the elimination of worms from
infected individuals and by this mode of action they
increase contamination of the environment.

Pawloski'” observed that the distribution of ascariasis
mirrors the socio-economical development in areas
where weather conditions allow the parasite
development. Such conditions can prevail in both rural
and urban areas.

Control programs in poorer regios concentrate mainly
on individual treatment. The use of anthelminthics focus
only on the elimination of the worms and a temporary
decrease in the prevalence rates!s. Despite the
effectiveness of ascariasis treatment, it can also result
in a significant soil contamination since a high number
of eggs are eliminated in the feces, enabling the
presence of highly infectious microfoci** .

Nevertheless, one should also consider that individual
treatment is efficient using drugs without ovicidal activity,
since they relieve or prevent the patients from the most
serious symptoms of the parasitic infection such as
abdominal pain, diarrhea, intestinal obstruction (very
common among children), and the latter can lead to death.
The currently used anthelmintic drugs do not interrupt the
life cycle of the parasite and in a short time the prevalence
reaches the value before treatment. This suggests the
necessity to obtain more efficient drugs or drug
combinations which can promote the elimination of the
worms from the patients, and that also have ovicidal activity.

The results from the statistical analysis showed a
dose-response effect, which supports the hypothesis
that the observed results are due to the specific

treatment performed. On the other hand, the
differences found for the egg source suggest that the
biological variation among worms and egg viability
influences the results. However, doses of 10 or 5ppm
of thiabendazole were sufficient to overcome the
effects of this variation.

Although the present results were obtained under
different experimental conditions, the findings regarding
thiabendazole treatment are in accordance with those
obtained by other workers®4°13, However, Goulart et af
did not observe any inhibitory effect on embryonation
of A. lumbricoides and T. trichiura eggs.

Massara et al* studied six drugs in vivoin routine
use (thiabendazole, levamisole, mebendazole,
cambendazole, pyrantel pamoate and praziquantel)
to treat several intestinal helminth. Thiabendazole
proved to be inefficient for the complete elimination
of adult worms, but it was the only drug able to inhibit
completely the viability of A. lumbricoides eggs 48
hours post-treatment.

Carvalho et aP reported that after the use of
thiabendazole in vivo, the eggs recovered from the
A. lumbricoides worm uteri were not embryonated,
supporting the ovicidal activity of the drug.

In the present study, we were able to
demonstrate in vitro that thiabendazole, in the
concentration of 10ppm, after a 48 hour-exposure,
inhibited completely the embryonation of
A. lumbricoides eggs. These results can provide new
and more efficient prospects for the treatment of
ascariasis by preventing the environmental
contamination with viable parasite eggs.
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