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S Rose wastewater (WW) is rich in
water-soluble compounds -
tannins, flavonoids, and total
polyphenols of 7.80 + 0.22 mg/mL
The liquid residue — wastewater, (Georgieva et al., 2021)

would pose an environmental issue ,\
as a pollutant |
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. Limited studies exist about the |

.. ™
: . . . Insufficien on the
1 . cytotoxic and genotoxic activity of D ozl;iblz eg e;g?;)a{i city of
b ?»& rose wastewaters obtained after water- T—ﬁ’ [ AN
~ steam distillation of rose oil. , = ' in the literature.
J
[ cytotoxic . Objective
Evaluate  potential | b
genotoxic ) to determine the sensitivity of the

experimental test system ICR mice in
vivo to R. damascena wastewater

J

To accomplish the Aim, a complex of classical cytogenetic endpoints was applled
4 mitotic index as a cytotoxicity endpoint;

4 chromosomal aberrations and micronuclei induction - for genofoxl' /
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Relevant endpoints for cytotoxicity - mitotic index (MI) and genotoxicity - chromosome aberrations (CA) and
micronuclei (MN)

S y . ) . .
J NN Cytotoxic/genotoxic endpoints
K N TR / - TEST SYSTEM USED
Mitotic index (MI) “hromosoma; Micronuclei (MN) ™" lortory mice nvivo.

aberrations (CA)
PCE/(PCE+NCE) . . -
PCE - polychromatic erythrocytes My | v v , — Lo
~ NCE - normochromatic erythrocytes . ‘ & v i - IR"

male and female ICR strain albino mouse karyotype

Rosa damascena ww solution concentrations applied: PO ioHn
" ¢ 1) ) 4 K
i1y M W W

Positive control X
i % Vi s 30

N-methyl-N'-nitro-N-

. nitrosoguanidine MNNG Micronucleated polychromatic Chromatid aberrations
(50 pg/mL) erythrocyte (MNPCE)
e ""\7“ isochromatid
ohce collection at 7 - .
24h/48h Negative control -
v NaCl 0,9 %
" s
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e =~ RESULTS - Cytotoxicity
b 2l Mitotic index (MI)

I (MI=A/1000, A-number of dividing cells)

Mitotic activity observed in the bone marrow cells of ICR mice
following the application of R. damascena ww at two
concentrations: an 11% or a 20% solution

*p<0.05, ** p<0.01, (-) not significant; before slash - compared with the negative control, after slash - compared with MNNG

mitotic index %o

e control wwiiz  ww20% MNNG All data are expressed as Mean + SD

PCE (PCE + NCE)

. . 16 M control
The ratio of PCE to total erythrocytes scored (PCE+NCE) » an index of agh | 4WW 20%
o . . . . . . 14 8 HdWW 11%
cytotoxicity. For each animal, this ratio was determined by counting at least 2000 . 4 MNNG (500/m)

normochromatic erythrocytes (NCE) per animal o

] wwx /%
F—— *%% /%%

PCE (PCE+NCE) %

Cytotoxic activity of ww assessed by the PCE/(PCE+NCE) ratio

*p<0.05, ** p<0.01, (-) not significant; before slash - compared with the negative control, after slash - compared with MNNG

control WW 20% WW 11% MNNG (50ug/ml)




D LR ~ RESULT S - Genotoxic activity
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Lo CA (metaphases with chromosomal aberrations)

A
X
T pr

| Frequency of chromosomal aberrations (CA), obtained 24/48 hours after a

| single intraperitoneal supplementation of R. damascena ww solution

‘ *p<0.05, ** p<0.01, (-) not significant; before slash - compared with the negative control, after slash - compared with MNNG

1

chromosomal aberrations %
[o+]

A dose-dependent effect (+*p < 0.01) was
observed between the 20% and 11% solutions.

control ww 117% WW 20%  MNNG (50ug/ml)

Micronuclei induction (MN)

Induction of MN observed in the peripheral blood erythrocytes (PCE) of !

ICR mice 48 hours after a single treatment with R. damascena ww solution

MNPCE micronucleated immature erythrocytes
*p<0.05, ** p<0.01, (-) not significant; before slash - compared with the negative control, after slash - compared with MNNG
k| —

A

MNCPE / 4000 PCE %

All data are expressed as Mean = SD
| A\

] -

control ww 11% wWwW 20 % MNNG (50ug/ml)




Assessm_eﬁf of cytotoxicity and genotoxicity potential of wastewater as a distillation by-product of Rosa damascena Mill. essential oil

A slight decrease in cell proliferation (MI assay) was observed
- solely in the mammalian bone marrow exposed to 20%
wastewater for 24 hours (p<0.05)

The significant reduction in the PCE/total erythrocytes
ratio in the peripheral blood of animals treated with R.
damascena wastewater indicated cytotoxicity

No genotoxicity was detected in the animal tests evaluated
by CA and MN assays, except for the CA assay at 11% / 48h,
which showed a significant increase in CA frequency
compared to the negative control (p <0.01)

}

A dose-dependent genotoxic effect (p < 0.01) was observed ' ¢ ¢
between the 20% and 11% solutions (CA assay) » /A0
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The wastewater solution from Rosa damascena
Mill., at both tested concentrations, did not show
genotoxic effects. However, it did reveal a slight to
moderate reduction in the proliferative activity of
somatic mammalian cells. This may provide a
foundation for future research and appropriate

methods for valorizing and practically applying
wastewaters.
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