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Relationship between free radicals produced by
wan, [ENtamoeba histolytica and its proteases complex
e activity

M.P. Criséstomo-Vazquez,* M.P. Cervantes-Cervantes,** E. Jiménez-Cardoso,* and J.L.
Mufioz-Sanchez**

ABSTRACT. Entamoeba histolyticas a parasite which causes RESUMEN. La Entamoeba histolyticas un paréasito que ocasiona
health problems and there has been many approaches to know whairoblemas de salud y ha habido muchas propuestas para entender
is the factor causing its pathogenicity. In the present work, we as-qué es lo que causa su patogenicidad. En este trabajo ensayamos si
sayed if the production of free radicals by the amoeba, has a relada produccion de radicales libres por la amiba tiene relacién con la
tionship with the proteases activity. When we test the DMSO action actividad de las proteasas complejas. Cuando probamos el efecto del
(free radicals quenching activity) the specific activity of the pro- dimetilsulfoxido (DMSO) la actividad especifica de las proteasas
teases complex of the parasite were affected also. At 33.3% (V/V) del parasito también fue afectada, la concentracion de 33.3% (V/V)
concentration of DMSO it was present a maximal decrease of thede DMSO caus6 la maxima disminucién de la actividad inicial (alre-
initial activity (about 46% decrease), for to a higher concentrations dedor de 46% de disminucién); para concentraciones mas altas ten-
existing a trend to recuperate the original activity, suggesting that dia a recuperarse la actividad original, esto sugiere que los radicales
the free radicals are an important factor for the hydrolysis grade of libres son un factor importante para el grado de hidrélisis del sustra-
the protein substrate. All the differences except those between 46.7o proteico. Todas las diferencias, excepto las comprendidas entre
and 66.6%, were significantly different compared with the control 46.7 y 66.6%, fueron significativamente diferentes comparadas con
without any addition. The effects of Probucol and Probucol plus los testigos (a los que no se les adicionaba nada). Los efectos del
DMSO, compared to those caused by Metronidazol (MZ). We can probucol y probucol mas DMSO se compararon con los producidos
observe that the quenchers caused a decrease on proteases activippr metronidazol (MZ) y se observé que tales supresores disminuian
similar to that of MZ (which is an antiparasite drug) and it was of la actividad de las proteasas en forma similar que el MZ (58% de
c.a. 58% of activity decrease. These data suggest that the action ofeduccién). Estos datos sugieren que la acciéon de ambos, radicales
both, free radicals and proteases compleEmtimoeba histolytica libres y proteasas complejas deElatamoeba histolyticpueden ex-

can account for the pathogenicity of the parasite. plicar la patogenicidad del parasito.

Key words: Entamoeba histolyticdree radicals, proteases activity. Palabras clave:Entamoeba histolyticaradicales libres, actividad
de proteasas.

INTRODUCTION site action but also to the defense mechanisms of the host
itself, including the cell lysis of inflammatory céllA de-

The powerful lytic activity ofEntamoeba histolytica  tailed chemical characterization of intracellular factors of
that gave origin to its name has lead to many experimen-parasite harmful to mammalian cells, have discovered the
tal approaches in order to study what characteristic makegresence of proteinases in it, some of them presenting a
that this protozoan presents pathogenicity. Almost every cell’s lytic activity! The isolation of this kind of proteins
study on this subject has focused to search for a uniquehas resulted in the identification of various proteolytic ac-
factor, such as: activity from some organelle, toxin or en- tivities as for example, a sulphydryllic enzyme with a
zyme. Nevertheless it must be remarked that the cytopathcatepsin B-like activity. Or another with catepsin L-like
ic effect that this parasite exerts upon mammalian tissuesactivity, as well as the presence of other proteolytic or
can not be attributable to a unique factor, but rather to acollagenolytic activities on the surface Bf histolytica
combination of various chemical as well as mechanical trophozoites2 In the other hand, the findings made at
propertiest Besides, the destructive effect of amoebas our laboratories thaE. histolyticacan produce free radi-
upon its mammalian hosts could not be due only to para-cals, as well as the evidence that such free radicals are

able to cause biological damafydave prompted us to
search if it is any relationship between the proteases com-
plex and the free radical production of the parasite. Since
_ o o , , N both factors could be of importance to the pathogenicity
* Laboratorio de Investigacion en Parasitologia, Hospital Infantil de México “Fe- . e, .
derico Gémez". of the ameba, we try to find if it is any correlation be-
** | aboratorio de Regulacién Celular, Departamento de Bioquimica, ENCB, IPN. tween them.
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MATERIAL AND METHODS 33.3% (V/V) concentration of DMSO it was present a max-
imal decrease of the initial activity (about 46% decrease),
for to a higher concentrations existing a trend to recuperate
the original activity, suggesting that the free radicals are an
important factor for the hydrolysis grade of the protein
substrate. All the differences except those between 46.7
and 66.6%, were statistically significatives (p < 0.05). In
Panel B are represented the effects of Probucol and Probu-
col plus DMSO, compared to those caused by Metronida-
zol (MZ). We can observe that the quenchers caused a de-

Cultures ofE. histolyticawith c.a. 16 trophozoites/ml crease on proteases activity similar to that of MZ (which is
were washed with saline 0.15M and diluted 1:10 with 0.1 an antiparasite drug) and it was of c.a. 58% of activity de-
M phosphate buffer pH 7.4. Further, samples ranging fromcrease. In Panel C, is depicted the effect of lower DMSO
0.1 to 0.5 ml were taken and pre-incubated at 37°C duringconcentrations (ranging this time from 0.3 t0 1%), since we
10 min. Then 1.0 ml of either 1% casein (Hammerstein) or wanted to know if at these concentrations there was an ef-
1% ovoalbumin (egg white, mildly prepared to avoid dena- fect free of the interference caused by the lowering of me-
turation), or different concentrations of either azocasein or dium dielectric constant by DMSO, which causes a better
azoalbumin (SIGMA Co. St. Louis Mo.) ranging from 0.5 activity of the proteases. As can we see in this figure, there
to 6.0 mg/ml was added and incubated at 37°C for 15 minexists a decrease in activity of proteases complex, even
more. After this incubation 0.5 ml of 20% Trichloroacetic greater than that caused by 6.67% DMSO concentration
acid (TCA) were added. To avoid turbidity in supernatants, (46% loss of activity in Panel A against 90% from results
the samples were incubated overnight at 0-4°C. Next dayof Panel C at 1% DMSO concentration). In Panel D we
the tubes were centrifuged at 2000 x g; then supernatant@resent the results of inhibiting either cysteinic or serinic
were placed in clean tubes and absorbance at 280 nm mearoteases or both, by action of (in former case) either of p-
sured (for casein and ovoalbumin) and at 435 nm (azo-Hydroxy-mercuribenzoic acid (p-HMB) or Phenylmethyl-
casein or azoalbumin) in a Shimadzu-2000 spectrophotom-Sulphonyl Fluoride (PSF) or a mixture of both. The inhibi-
eter. Blanks were prepared just the same as samples, buton caused by p-HMB accounts for a 26% of total proteas-
substrates were added after 20% TCA addition. A tyrosine-es activity, while that caused by PSF is an 18% of the
working curve was constructed by use of increasing con-whole. When both inhibitors were used together, a 54% in-
centrations of the aminoacid from 0 to 500 pg/ml and ab- hibition of total protease activity was obtained.
sorbance readings made at 280 nm. Protein measurements
were made using Lowfystandard method.

Absorbance values were intercepted on working curve,
the proteolytic activity was obtained and expressed as freed In the experiments to assess the DMSO effect, the fact
tyrosine (pg/min). Specific activity (SA) for casein and al- of that there is a decrease in the proteases activity, suggest
bumin substrates was obtained relating the activity to thethat oxygen free radicals produced by the amoeba are an
total protein amount. For azoalbumin and azocasein, activ-important factor for the hydrolysis grade of protein sub-
ity is presented as Absorbance units at its correspondingstrate. Since it is unlikely that DMSO were an inhibitor of
wavelength. parasite proteases, then the results would indicate that free

In some cases, protease inhibitors (p-Hydroxy-mer- radicals produced bk. histolyticahelps to the proteases
curibenzoic acid or Phenylmethyl-sulphonyl fluride, SIG- action by denaturing the substrate and in presence of
MA Co. St. Louis MO) or free radicals quenchers (Dimeth- DMSO, such denaturation is in a lesser extent, providing so
yl sulfoxide or Probucol) were added as indicated latter. a resistance of protein substrate to be digested. The later
Also we tested the effect of adding to the reaction mediumrise at 47 and 66% DMSO (whose differences in specific
Metronidazol, in order to compare its action to those of ei- activity were not significatives p < 0.05) , could be due to
ther the free radical quenchers or the inhibitors. an improvement of the enzymatic activity caused by the
decrease of medium dielectric constant, which causes a re-
arrangement of enzyme structure making it to be more effi-
cient in its catalytic capacity.

Microorganism and Culture Media

Entamoeba histolyticatrain HM-1 was axenically cul-
tured in TSY-33 medium5 for 24 or 48 h.

Determination of Proteolytic Activity &. histolytica
Culture Supernatants

DISCUSSION

RESULTS

In Fig. 1, Panel A, we can observe the effect of Dimeth-
yl sulfoxide (DMSOQO) upon the specific activity of the pro-

In regard to the results obtained in the experiments
were we assayed the effect of quenchers (Probucol and

teases complex (means = SD of five determinations). At DMSO), comparing it with that of Metronidazol (an ati-
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parasite drug), they reinforce the former results obtainedity, rather it could act by impeding the substrate denatur-
with DMSO, since Probucol as it was said in the case ofation by amoeba free radicals action. Metronidazol could
DMSO, also is unlikely that it inhibits the proteases activ- act in this context by an indirect way. When the drug acts
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Figure 1. Assessment of relationship between total proteolytic activity of E. Histolytica and free radical production by its trophozoites. Panel A. Effect of
dimetyl sulfoxide (DMSQ) on the specific activity of parasite proteases. Panel B. Comparision oh inhibitions caused by probucol, probucol plus DMSO and
metronidazol to E. Histolytica proteolytic activity. Panel C. Lineweaver-Burk representation of inhibitory action of DMSO upon proteolytic activity of tropho-
zoites. Panel D. Lineweaver-Burk representation of inhibitions caused by either pHMB, PFS or pHMB plus PFS.
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upon the parasite, it could impair the free radical produc- sponsible for a given characteristicl, as in the present

tion as well as the protease synthesikg dfiistolytica The
fact that Metronidazol rendered a similar inhibition of
proteases activity than that of Probucol and DMSO to-
gether, could indicate that in a certain way, it possibly ,
present too a quenching activity. The results depicted in
panel C, for comparing the effect of DMSO at lower con-
centrations, confirmed our suspicion that what we ob- %
served in the results of Panel A, is a mixture of effects of
DMSO (DC activating effect versus quenching activity of
DMSO), and that indeed, there is a synergism betweens.
the free radicals action and proteases activity. Finally,
from the results presented in Panel D, where the inhibi-,
tion grade caused by p-HMB is a 26% while that of PSF is
of 18% and the one when both acted together was of 54%,
we interpreted this fact as a synergism between both in-
hibitors giving the mixture of both a better inhibition ac-
tivity. The last figure of a 54% of inhibition, would mean
that the activity of both, cysteinic and serinic proteases 6:
accounts for at least a 55% of the bHlkhistolyticapro-
teases activity. Taking together the results of this work,
we can say that the concerted action of both, free radicals
produced by amoeba and the activity of the complex of
proteases of it, could account for an important factor of
pathogenicity ofEntamoebaistolytica It would be im-
portant since in nature no one factor alone could be re-

case, the pathogenicity of this parasite.
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