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Abstract

The chemical substances used in the hospitals for various activities are often found in the hospital liquid effluents. The rejection
of these effluents in the natural environment is a health risk human, and can cause a true environmental problem with harmful
and sometimes irreversible consequences on the watery ecosystem. The objective of this research is to evaluate the chemical
pollution of the liquid effluents of the Hospital National Center and Academic Hubert KOUTOUKOU MAGA (CNHU-HKM) of
Cotonou by the test of cytotoxicity based on the inhibition of the growth of the onions roots put in culture. The test of cytotoxicity
carried out on the samples of hospital effluents of CNHU- HKM not cleansed showed that the Effective Concentration for which
the chemical effects are observed for 50% of the individuals tested (EC50) is 22%. This result obtained reveals that the effluents
of CNHU-HKM are chemically polluted, therefore is not in conformity with the standards as the vigor with the Benin one.
These effluents were the subject of a depollution with three types of clays of Benin which are those of ETIGBO Il1, Gbedji-kotovi
and MASSI. When clays are not purified, depollution is not effective. On the other hand when they are purified, depollution is
effective especially in the case of the clay of ETIGBO Il whose EC50 passed from 50% to 80%. This study shows the urgency
and the interest of a control and a regular follow-up of these effluents at the exit of the station of purification of the hospital

before being rejected into the urban networks of cleansing.
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Introduction

Any human activity generates solid, liquid and gas waste which
is the principal sources of pollution, contamination and harmful
effect. The liquid waste generated by the hospital complexes
contains micropolluants. This waste thus represents a potential
danger if they are rejected into nature without treatment. Taking
into account the toxicity of this waste (medical residues,
chemical reagents, detergents...), the problems of the rejections
of hospital effluents become increasingly significant. To this
end, stations of purification are built in the hospital complexes
to collect then to purify the water used before their rejections in
nature. In the Hospital National Center and Academic Hubert
KOUTOUKOU MAGA (CNHU-HKM) of Cotonou, there
exists a Station of Purification (SE). It receives all worn water
which comes from the activities of care, washing of the
equipment except water coming from the mortuary and certain
operating theatre suites for which specific treatments are
planned® Several studies on the characterization of the hospital
effluents were carried out”®. These studies seldom carry any
time on a physicochemical characterization and a thorough
cytotoxicity of the effluents. This research is at the heart of the
problems of the rejections of hospital liquid effluents and has as
an ambition to evaluate their toxicity and then to cleanse them
with clays in order to improve knowledge on quality of the
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rejections of hospital liquid effluents. Since always, the tests of
toxicities were carried out on animals but they was very
expensive and required a long period of realization’. Thus
various other alternatives of determination of toxicity were
implemented among which one can quote the test of toxicity
based on the roots of the plants often used in the biological
tests®. The cytotoxicity and environmental pollution can be
evaluated by the test in vivo on the cells of the ends of the roots
of onions®. The studies undertaken by these various researchers
revealed that the test of onions is used for the detection of the
cytotoxicity in water'™?  The test of onions was used in this
study to evaluate the cytotoxicity of the liquid effluents of
CNHU-HKM of Cotonou and their chemical depollution by
clays of the Benin one.

Materials and Methods

The onions used for the test of toxicity of the effluents of
CNHU-HKM are bought in Porto-Novo at the Ouando market.
The first dry layers of onions were removed like all the roots.
The weight of onions varies between 50g and 83,3g and their
diameters vary between 5,5 cm and 6,1 cm. The effluents are
taken downstream from the station of purification in plastic
cans. Some physicochemical parameters are carried out directly
on the ground with an apparatus multi-parameter.
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The temperature: 27, 10°C; pH: 6, 8; conductivity: 1440us/cm
and the TDS: 755ppm. The cans are then stopped hermetically
and placed in a large refrigerator with ice at a temperature of
4°C to preserve the integrity of the effluents. There is not
recommendation of absolute conservation™. The cans are then
transported to Laboratory of Physical Chemistry, Materials and
Molecular Modeling (LCP3M) of the University of Abomey-
Calavi (UAC) for the analyses. Once at the laboratory, the
sample is preserved at the same temperature with the
refrigerator.

Test of toxicity of the effluents: The test on the inhibition of
growth of root lengths of cultivated onions to various
concentrations of hospital effluents was done. The onions are
laid out in transparent disposable glasses of 160 ml containing
the wvarious concentrations of the taken samples. The
concentrations carried out for this study are: 0%; 10%; 50% and
100%. They are obtained by diluting the effluents with distilled
water. Each concentration is repeated four times; one thus has
sixteen (16) culture media. The onions are cultivated during
three (3) days in the darkness to prevent the roots from
collecting the light. The culture media to various concentrations
are changed every 24 hours thus twice into three (3) days. After
the third day of culture, one cuts the roots of onions of the
weakest concentration to the highest. These roots are laid out
according to each concentration and one measures their lengths
in centimeter (cm) by means of a suitable rule.

Test of toxicity of the hospital effluents cleansed with not
purified clay: We used three clays of Benin to cleanse the
hospital effluents. It is about the clay of ETIGBO Ill, Gbedji-
kotovi and MASSI. The experimental protocol is carried out for
each cleansing (clay). The concentrations carried out for this
study are: 0%; 10%; 50%; 100%. They are obtained by diluting
the effluents cleansed with distilled water. Each concentration is
repeated four times; one thus has sixteen (16) culture media for
each clay is forty eight (48) culture media for three clays. The
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culture media to various concentrations are changed every 24
hours thus twice into three (3) days.

Test of toxicity of the hospital effluents cleansed by purified
clay: This time three clays are purified initially before being
used to cleanse the hospital effluents.

Objective of the purification: It aims at eliminating the
impurities from clay to increase its specific surface in order to
increase its capacity of adsorption.

The concentrations carried out for this study are 0%; 10% and
100% for three treated clays: clay of ETIGBO I, Gbedji-kotovi
and MASSI. These concentrations are obtained by dilution of
the effluents cleansed with distilled water. Each concentration is
repeated four times; one thus has thirty six (36) culture media
for three treated clays. The culture media to various
concentrations are changed every 24 hours thus twice into three
(3) days.

Results and Discussion

The results obtained starting from the test of cytotoxicity carried
out on the onions roots show that there exists on the level
effluents of CNHU-HKM an inhibition of the growth of the
roots. This inhibition appears by the fact that the onions roots
put in culture do not push well compared to onions put in
culture at 0%. One thus deduces from it that the effluents of
CNHU-HKM are chemically polluted.

These effluents were the subject of a depollution by clays in
order to increase the length of the onions roots put in culture. It
results from it that, when clays are not purified, the roots of
onions pushed well. On the other hand when clays are purified
before being used, the roots of onions pushed more. The clay
purified most effective for depollution is the clay of ETIGBO Il
(CE50 = 80%). Figure-1 shows the average lengths of the roots
of onions put in culture in the effluents of CNHU-HKM.
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Figure-1: Average lengths of the onions roots put in culture in the effluents of CNHU-HKM.
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Figure-1 represents the average lengths of the onions roots put
in culture in the samples of taken hospital effluents. On the
whole, sixteen (16) onions are put in culture and three hundred
and twenty seven (327) roots of onions are measured. The
smallest length of the measured roots is 0.2 cm and largest east
5.5 cm. The figure obtained shows that the roots of onions did
not push same manner. In the witness (distilled water 100%),
the roots of onions pushed at 100%. In the culture medium
concentrated to 10% of hospital effluents, the average lengths of
the roots is 35%. One notes a reduction up to 10% when the
effluents are concentrated to 50%. For 100% of effluents of
CNHU-HKM, the average lengths of the roots of onions put in
culture decreases up to 3%.
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It is noted that the average lengths of the roots decreases as the
concentration in effluent increases in the culture medium. What
shows that the effluents tested prevent the roots from pushing.
One deduces from it that they are chemically toxic.

Parameters based on inhibitions of the growth of the roots of
onions: These parameters are based on the effective
concentration.  Effective  concentration EC50 is the
concentration for which the chemical effects are observed for
50% of the individuals tested (Figures-2 to 8). The results
obtained are indicated in the Table-1.
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Figure-2: EC50 of the effluents of CNHU-HKM.
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Figure-3: EC50 of untreated ETIGBO III.
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Figure-4: EC50 of Gbedji-kotovi untreated.
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Figure-5: EC50 of untreated MASSI.
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Figure-6: EC50 of treated ETIGBO II1.
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Figure-7: EC50 of treated Gbedji-kotovi.
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Figure-8: EC50 of treated MASSI.

Table-1: Effective concentrations EC50 of the hospital effluents and the various tests of cytotoxicity carried out.

Sample of Clay not Clay not Clay Clay
CNHU-HKM Clay not purified purified of urified of Clay purified of purified of urified of
effluents of ETIGBO I GBEDJI- pMASSI ETIGBO IlI GBEDJI- pMASSI
KOTOVI KOTOVI
EC50
(%) 22 50 41 40 80 69 62
Discussion: The values of effective concentrations EC50 That is due to the fact that the purification of clays increased

obtained starting from the analysis of the toxicity based on the
inhibition of the growth of the roots of onions made it possible
to evaluate the toxicity of the effluents tested. Effective
concentration EC50 of the effluents of CNHU-HKM is 22%
(Figure-2). This value increased when the effluents are cleansed
with clays. We used two types of clays: not purified clays and
purified clays. These clays are those of ETIGBO Ill, Gbedji-
kotovi and MASSI. Effective concentration the highest EC50
obtained when not purified clays were used is equal to 50%
which is that of clay of ETIGBO Il (Figure-3). Weakest is 40%
corresponding to the clay of MASSI (Figure-5). When clays are
purified, effective concentration the EC50 highest was obtained
with the clay of ETIGBO 11l which is equal to 80% (Figure-6)
while weakest is 62% (Figure-8).

It was recorded with the clay of MASSI. When we consider all
the effective concentrations obtained, we note that the effective
concentration highest is equal to 80%. It results from it that
when clays are purified, depollution is much more effective.
The clay which effectively cleansed the effluents tested is that
of purified ETIGBO Ill. We note that the EC50 of three purified
clays have values higher than those obtained when they do not
undergo purification.
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their specific surfaces what makes it possible to increase the
capacity of adsorption of these clays. Purified clays cleanse
more than those which were not purified. The clay of ETIGBO
Il is the best of the three clays used for the chemical
depollution of the effluents of CNHU-HKM.

Conclusion

The chemical pollution of the liquid effluents of Hospital
National Center and Academic Hubert KOUTOUKOU MAGA
(CNHU-HKM) of Cotonou was evaluated by the test of
cytotoxicity based on the inhibition of onion root growth put in
culture at concentrations of 0%; 10%; 50%; 100%.

In this study, the length of the roots of onions was used to
determine the effective concentration (72h, EC50) and the
inhibition of root growth. According to the results obtained, the
effluents of CNHU-HKM are chemically polluted (EC50 =
22%). These effluents were the subject of a depollution with
three types of clays of Benin which are those of ETIGBO IlII,
Gbedji-kotovi and MASSI. When clays are not purified,
depollution is not effective.
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On the other hand when they are purified, depollution is
effective especially in the case of the clay of ETIGBO |1l whose
EC50 is 50% when clay is not purified and of 80% when clay is
purified (it is the highest EC50).

The study of the cytotoxicity of the liquid effluents of CNHU-
HKM based on the inhibition of onion root growth reveals that
the effluents tested prevented the roots of onions from pushing.
This inhibition was observed completely in the concentration
100%. It comes out from this work that the liquid effluents of
CNHU-HKM are toxic and are not likely to support a good
development of the species in the mediums where they are
poured. On the other hand these effluents can be cleansed with
clay in occurrence purified clay. This study shows the urgency
and the interest of a control and a regular follow-up of these
effluents at the exit of the station of purification of the hospital
before being rejected into the network of urban cleansing.
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