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Abstract 
Plants used by Pygmy women in Mbandaka, Equateur Province, Democratic Republic of Congo include 
Dissotis rotundifolia (Sm.) Triana (Melastomataceae) and Emilia sagittata (Vahl) DC. (Asteraceae) 
known as the scarlet gland flower, and are geographically native to parts of Africa, particularly West and 
East Africa, whose leaves are used for birth spacing, sexual appetite and vaginal shrinkage respectively. 
The use of these plants as nutraceuticals for several diseases for decades, without any scientific data on 
their safety is at risk, because although they are natural, they are not completely free of toxic effects or 
other undesirable effects, hence the evaluation of the toxic effects of these phytomedicines on red blood 
cells to ensure its safety. For this purpose, the hydro-methanolic extracts of the leaves were prepared by 
maceration and human red blood cells were used. The results obtained showed a significant hemolytic 
effect of these extracts, depending on the concentration and the incubation time (15 and 60 minutes). 
However, the concentrations of 25 and 100 mg/mL of D. rotundifolia induced 34.2 and 51.2% of red 
blood cell lysis while those of E. sagittata induced only 20.8 and 38.7% of hemolysis. This led to the 
conclusion that the hydro-methanol extracts of D. rotundifolia are more hemolytic than those of E. 
sagittata. In view of this finding, the application of D. rotundifolia to the mucosa would cause more 
damage than that of E. sagittata. However, no significant difference was observed (p>0.05), after 
Student's test. 
 
Keywords: Emilia sagittata, Dissotis rotundifolia, hemolytic, toxicity, in vitro 
 
1. Introduction 
Medicinal plants have played a major role in the development of modern orthodox medicine 
and continue to be widely used in their original form [1]. Published data indicate that 
approximately 80% of the world's population relies on plant medicine for health care delivery 
and approximately 70-95% of developing countries rely on plant medicine for primary health 
care [2, 3]. Implicitly, the practice of plant medicine is gradually becoming the norm worldwide. 
This may be due in part to the recognition of the value of traditional medical systems and the 
identification of medicinal plants from indigenous pharmacopeias that have been shown to 
have a significant pharmacotherapeutic effect, either in their natural state or as a source of new 
pharmaceuticals. 
The use of medicinal plants for various health problems around the world would be supported 
by choice, but also because of the growing poverty of populations who do not have access to 
modern medicines because of their very expensive costs [4]. Among the plant preparations that 
treat various ailments, some are specific to women. The latter are invited to use certain recipes 
for genital cleansing [4, 5].  
The Democratic Republic of Congo (DRC), by its cultural diversity, the richness, and diversity 
of its flora and fauna, constitutes a real reservoir of biodiversity as indicated by the results of 
recent work, which is why it has been allowed to occupy a privileged place among the 
countries of the Congo Basin as traditional medicinal know-how based on plants and animals 
[6]. 
In the DR Congolese context, approximately 80% of the population depends on plants for their 
health care [6, 7]. This is an indication that plant medicine continues to play a key role in 
maintaining health care. 
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In the Democratic Republic of Congo, plants have been used 
as foods and treatments for several diseases for decades with 
little or no scientific evidence of their safety. The practice has 
relied heavily on clinical experience. Phytomedicines are 
widely used and perceived as low risk compared to synthetic 
drugs [8], as they are natural, although not completely free of 
toxic or other adverse effects [9]. The popularity of herbal 
medicines, coupled with the paucity of evidence on their 
safety, has raised serious concerns about their therapeutic 
value. Evaluation of the toxic effects of plant drugs in 
different models is essential to ensure safety. The increasing 
use of herbal preparations as cosmetics and drugs requires 
that their toxic profile be evaluated. 
Most plant species have therapeutic properties, as they 
contain active ingredients that act directly on the body [10], and 
also, any biologically active substance is likely, at high or low 
doses and for prolonged administration, to produce 
undesirable or even harmful effects [11]. This is the particular 
case of plant products rich in saponosides, terpenes, alkaloids, 
and in general other chemical substances [12]. Ali-Risasi et al. 
[13] observed low grade or worse squamous intraepithelial 
lesions in women practicing intra-vaginal insertion of plants 
in Kinshasa. 
Among the plants used by pygmy women in Mbandaka, 
Equateur Province, Democratic Republic of Congo are 
Dissotis rotundifolia (D. rotundifolia), is a member of the 
Melastomataceae family, and Emilia sagittata known as a 
scarlet gland flower, belongs to the Asteraceae family and are 
geographically native to parts of Africa, especially West and 
East Africa [14-16] whose leaves are used for birth spacing, 
sexual appetite seeking and vaginal shrinkage respectively [17]. 
Evidence for the toxicological evaluation of hydro-methanol 
extracts of the leaves of Dissotis rotundifolia (Sm.) Triana 
(Melastomataceae) and Emilia sagittata (Vahl) DC. 
(Asteraceae) is necessary to guarantee their safety to 
consumers. Thus, this study was designed to evaluate the 
potential toxicity of these extracts on red blood cells. 
 
2. Materials and Methods 
2.1 Materials  
2.1.1 Plant material 
In the present study, the plant material consisted of leaves of 
Dissotis rotundifolia (Sm.) Triana (Melastomataceae) and 
Emilia sagittata (Vahl) DC. (Asteraceae) collected in October 
2019, at the Jardin Botanique d'Eala Ville of Mbandaka in the 
Province of Equateur, Democratic Republic of Congo. They 

were identified at the Herbarium of the Institut National 
d'Etudes et de Recherches Agronomiques and confirmed by 
the Laboratoire de Botanique systématique et Ecologie des 
plantes, Département de Biologie, Faculté des Sciences de 
l'Université de Kinshasa (UNIKIN). 
 
2.1.2 Animal model 
Human red blood cells were used in this study to evaluate the 
in vitro toxicity of hydro-methanol extracts of E. sagittata and 
D. rotundifolia leaves. 
 
2.1.3 Inclusion criteria 
To participate in this study, it was necessary to be a female 
subject, to have consented to donate blood, to be between 18 
and 30 years of age, and to present red blood cells of type AA 
at the end of electrophoresis. Thus, three human subjects were 
selected. 
 
2.1.4 Exclusion criteria 
Female subjects with Hepatitis C infection, malaria infection, 
HIV infection, or with red blood cells of type AS or SS after 
electrophoresis were excluded. 
 
2.2 Methods 
2.2.1 Preparation of phosphate-buffered saline (sodium) 
(PBS) 
1 tablet of 193 mg PBS buffer was dissolved in 200 mL of 
distilled water. The pH was readjusted by gradually adding 
NaOH solution (40%) to obtain pH=7.4. 
 
2.2.2 Preparation of plant extracts  
a) Conditioning of the plants 
The samples of the leaves of D. rotundifolia and Emilia 
sagittata dried at room temperature (± 27 °C) and were 
protected from light (Biology Department) for two weeks and 
were ground to obtain a fine powder of 50.0g and 59.4g 
respectively. The different parts used are described in the 
figures below (Figure 1). 
Then, place, 20 g of each plant powder into Erlenmeyer flasks 
and cover with 200 mL of 70% methanol (60 mL distilled 
water and 140 mL methanol). Homogenize the mixtures for 
about 10 minutes, then let them stand for 24 hours. After 
filtration (Whatman paper No. 4), the macerates obtained 
were placed in the Rotavapor to obtain a dry extract to be 
stored in a 500 mL glass bottle protected from light. The 
residue of each extract was recovered and weighed. 

 

 
 

Fig 1: (a) flowering leaves and (b) leaves of Dissotis rotundifolia (Sm.) Triana (Melastomataceae), (c) whole flowering plants of Emilia 
sagittata (Vahl) DC. (Asteraceae). 

 
b) Preparation of extracts at different concentrations 
Different concentrations of hydro-methanol extracts were 
prepared in PBS (250 mg/10 mL PBS, 500 mg/10 mL and 500 
mg/5 mL). 

The final concentrations of hydro-methanol extracts obtained 
were 25 mg/mL, 50 mg/mL and 100 mg/mL respectively. 
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2.2.3 Collection and Conditioning of Human Blood 
a) Collection 
15 mL of blood was collected intravenously for each subject 
and placed in a dry hemolysis tube. 
 
b) Preparation of the erythrocyte suspension 
15 mL of collected and retained blood was centrifuged at 
4000 rpm for 5 minutes, after removal of the supernatant, the 
pellet was washed twice with 10 mM PBS, pH 7.4, and then 
the pellet, thus obtained, was re-suspended by PBS with the 
same volume of plasma removed [18]. 
 
2.2.4 Evaluation of the toxicity of hydro-methanolic 
extracts of D. rotundifolia (Sm.) Triana and Emilia 
sagittata (Vahl) DC leaves.  
a) Principle  
The red blood cell (Erythrocyte or Hematopoietic) was chosen 
as a model, because of its ease of isolation, its relative 
simplicity, moreover, the erythrocyte membrane is a valuable 
tool for the study of transmembrane ionic transport, and the 
presence of this transport system similar to those in some 
tissues. 
The erythrocyte is a blood cell responsible for gas transfer, its 
biconcave disc shape allows it to offer a maximum exchange 
surface. 
Lysis of red blood cells can be achieved simply by placing red 
blood cells in a hypotonic solution (osmotic hemolysis). The 
erythrocyte changes from its biconcave disc shape to an 
elongated spherical shape characterized by the passage of K+ 
ions to the extracellular medium and Na+ ions into the 
intracellular medium, thus the cell membrane is broken, 
resulting in the release of the contents into the extracellular 
medium. 
 
b) Evaluation  
The test of the cytotoxic effect of hydro-methanolic extracts 
of the leaves of Dissotis rotundifolia (Sm.) Triana 

(Melastomataceae) and Emilia sagittata (Vahl) DC. 
(Asteraceae) was performed according to the method 
described by Elalaoui [18]. 
Put in hemolysis tubes 594 𝜇𝜇L of the erythrocyte suspension 
prepared with 6 𝜇𝜇L of the hydro-methanol extract of the 
leaves at different initial concentrations (25 mg/mL, 50 
mg/mL, and 100 mg/mL) to obtain final concentrations (0.05 
mg/mL, 0.1 mg/mL and 0.2 mg/mL), then incubate the tubes 
at 37°C for 1 hour, then take 100 𝜇𝜇L at the 15th and 60th 
minute of incubation, add 300 𝜇𝜇L of PBS and mix the tubes 
gently to avoid mechanical hemolysis, re-suspend in an ice-
cold wash of 2 mM MgCl2 (500 𝜇𝜇L) and finally centrifuge 
the tubes at 4000 rpm for 5min, the pellet is thus eliminated. 
A negative control tube was prepared under the same 
experimental conditions. It is composed of 100 𝜇𝜇L of 
erythrocyte suspension and 500 𝜇𝜇L of PBS buffer (without 
extract) and a positive control tube, named total hemolysis 
tube (HT), containing 100 µl of erythrocyte suspension and 
500 𝜇𝜇L of distilled water, has been prepared (without extract)  
The absorbance of each tube was read at 548 nm 
(characteristic wavelength of hemoglobin) using a double 
beam UV-Vis spectrophotometer (Thermoscientific, type 
Genesys 10S UV-Vis) against a blank containing PBS. The 
data observed at the 15th minute was considered for 
comparison of each sample concentration of each plant. 
 
Data analysis 
For data processing, some statistical variables were calculated 
such as arithmetic mean, variance, and standard deviation. 
The Student's t-test was used to compare the results of two 
plants. 
 
3. Results and Discussion 
Figure 2 below, constructed with absorbance averages, shows 
the cytotoxic effect of D. rotundifolia and E. sagittata plant 
leaf extracts on red blood cells. 

 

 
Negative control: Phosphate-buffered saline (PBS) 
Positive control: Distilled water 

 

Fig 2: Evolution of absorbance after 15 minutes of incubation of red blood cells in the presence of extracts from the leaves of Negative control (-
), Emilia sagittata (Vahl) DC., D. rotundifolia (Sm.) Triana and Positif control (+) 

 
Figure 2 shows that the absorbance varies from 1.0 to 1.6 for 
D. rotundifolia and from 0.7 to 1.2 for E. sagittata after 15 
minutes of incubation of red blood cells, in the presence of the 

different concentrations of these extracts. At all 
concentrations, the absorbance values induced by the presence 
of D. rotundifolia are higher than those induced by E. 
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sagittata. The absorbance observed in the presence of distilled 
water (positive control) is 18 times higher than that obtained 
with the negative control (PBS buffer). 
Comparing the absorbance read with the positive control and 
that of the extracts, it can be seen that the total hemolysis 

obtained with distilled water is 5, 3.6, and 3 times higher 
respectively for 25, 50, and 100 mg/mL of E. sagittata. In 
front of D. rotundifolia, the absorbance values are 
respectively 3.6; 2.7, and 2.2 times less than the absorbance 
value of distilled water. 

 

 
Negative control: Phosphate-buffered saline (PBS) 
Positive control: Distilled water 

 

Fig 3: Evolution of absorbance after 60 minutes of incubation of red blood cells in the presence of hydro-methanolic extracts of Negative control 
(-), Emilia sagittata (Vahl) DC., Dissotis rotundifolia (Sm.) Triana and Positif control 

 
Figure 3 shows that the absorbance increased as a function of 
concentration, at the 60th minute of incubation of the red 
blood cells against the plant extracts at different 
concentrations. Its values increase respectively from 1.0 and 
1.7 for E. sagittata and from 1.6 to 2.2 for D. rotundifolia; for 
the concentration of 25 and 100 mg/mL. 
The figure also shows the same evolution of absorbance 
against the negative and positive controls. The extracts of E. 
sagittata cause an absorbance of 3.9; 2.7 and 2.3 times less 
than that induced by distilled water. The latter causes 
absorbance values 2.4, 2, and 1.8 times higher than that of D. 
rotundifolia extracts. 
The release of intracellular components of erythrocytes, 
especially hemoglobin, is progressive and the cloudiness in 
the tubes increases with time. The low concentration (25 
mg/mL) of E. sagittata and D. rotundifolia extracts induced 
3.9 and 5 times less hemolysis than the positive control, 
respectively. These results show the existence of a very 
intense hemolytic effect, depending on the concentration and 
time. 
The fact that the absorbance increases with the increasing 
concentration of the extract are observed by many 
researchers, having used different biological models. The 
values taken in 60 minutes of incubation are close to values 

found by [18, 19] who worked respectively with the seeds of 
Nigella sativa L. (Ranunculaceae) and the aerial parts of 
Fredolia aretioides (Amaranthaceae) and Echium vulgare 
(Boraginaceae). These observations deviate, on the contrary, 
from the absorbance values obtained in 60 minutes by [20], 
which did not exceed 0.5; working with the aerial part of 
Ammoïdes verticillata (Apiaceae). 
Since the absorbance values induced by the presence of D. 
rotundifolia are higher than those induced by E. sagittata, for 
the incubation times of 15 and 60 minutes. Thus, from the 
comparison of absorbance variances using the Student's t-test, 
it was found that the absorbance values obtained 
comparatively between E. sagittata and D. rotundifolia at the 
different concentrations did not show a significant difference.  
However, it was noted that after 15 and 60 minutes, the 50 
mg/mL concentration of E. sagittata leaf extracts showed an 
insignificant difference compared to the 25 mg/mL 
concentration (p<0.05). However, no significant difference is 
observed when considering the rest of the comparisons 
(p>0.05). 
Figure 3 below shows the rates of hemolysis of red blood 
cells in the presence of hydro-methanol extracts of D. 
rotundifolia and E sagittata leaves compared to controls. 
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Negative control: Phosphate-buffered saline (PBS) 
Positive control: Distilled water 

 

Fig 4: Rate of hemolysis of red blood cells at different concentrations of hydro-methanol extracts of Negative control (-), Emilia sagittata (Vahl) 
DC., Dissotis rotundifolia (Sm.) Triana and Positif control (+) 

 
As presented in Figure 4, the hydro-methanolic extracts of D. 
rotundifolia showed levels of hemolytic activity ranging from 
34.2% at a concentration 25 mg/ml to 51.2% at a 
concentration 100 mg/ml at 60 minutes of incubation. In 
contrast, the hydro-methanol extracts of E. sagittata showed 
hemolytic activity levels ranging from 20.8% at the 25 mg/ml 
concentration to 38.7% at the 100 mg/mL concentration at 60 
minutes of incubation. 
These values suggest that D. rotundifolia is more hemolytic 
than E. sagittata; yet no significant difference was observed 
(p>0.05) with Student's t-test. However, it is found that the 
cytotoxic effect of these extracts is concentration-dependent, 
as it is related to the increase of the concentrations of the 
studied extract. Indeed, the concentration of 25 mg/mL of D. 
rotundifolia leads to 34.2% of lysis of red blood cells while 
that of E. sagittata allows only 20.8% of hemolysis. At high 
concentrations (100 mg/mL), the levels of hemolytic activity 
reached 51.2% and 38.7% respectively for D. rotundifolia and 
E. sagitta Because of w of this finding, the application of D. 
rotundifolia to the mucosa would cause more damage than E. 
sagittata. 
In agreement with [21, 22], the results obtained suggest that at 
high concentrations, D. rotundifolia shows toxicity in certain 
organs. On the other hand, other studies report that D. 
rotundifolia extracts do not have significant effects on red 
blood cells [23]; they improve testicular histology, enzymatic 
antioxidant levels and semen parameters [22]. 
The results of this study, however, indicated that after 60 
minutes, the concentration of E. sagittata leaf extracts is 
significantly higher at 50 mg/mL compared to 25 mg/mL 
(p<0.05). However, no significant difference is observed 
when considering the comparisons made between 25mg/mL 
and 100mg/mg as well as 50mg/mL and 100mg/mL (p>0.05). 
These results are in agreement with those [24, 25] regarding the 
use of blood cells in the determination of the cytotoxic power 
of plant extracts since they showed high hemolytic effects 
against human erythrocytes at a high concentration of plant 
extracts. 
The fact that at the same concentration, the rate of hemolysis 
is different in the presence of the extracts would indicate that 
D. rotundifolia and E. sagittata contain phytochemicals that 
act differently on red blood cells. 

Previous phytochemical analyses performed on D. 
rotundifolia leaves revealed the presence of flavonoids, 
phenols, polyphenols, tannins, anthocyanins, saponins, 
anthraquinones, cyanogenic glycosides, alkaloids, and cardiac 
glycosides [21, 26-28]. The presence of high amounts of retinol, 
tocopherol, cholecalciferol, thiamine, and low amounts of B 
vitamins (Pyridoxine, niacin, riboflavin, Cobalamin), Vitamin 
K1 (Phylloquinone) [29] and Vitamin C (ascorbic acid) in fresh 
and dry leaves of D. rontuifolia [30]. 
Studies have also revealed the presence of saponins, tannins, 
alkaloids, flavonoids (flavones), steroids, reducing sugars, 
phenols [31, 32], oxalate [33], triterpenoids, anthraquinones, 
coumarins, proanthocyanins, digitoxin (cardiac glycoside) [34] 
in extracts of Emilia sagittata leaves (aqueous, ethanol-water, 
and ethanol extract). 
According to [35], the methanolic extract of Emilia sagittata 
leaves did not induce any observable toxic effects after 24 
hours. However, at 1000 mg/kg, the extract significantly 
shortened the estrous cycle, prolonged the estrous phase, 
increased uterine weight and altered the histology of uterine 
and ovarian tissues, and female reproductive hormones, 
indicating possible antifertility effects in rats. Emilia sagittata 
leaf extracts were found to exhibit anovulatory and estrogenic 
activities which would support the traditional use of the plant 
in Nigeria. 
Several analyses have revealed that alkaloids, at high doses, 
are highly toxic to the body although they are beneficial for 
the treatment of multiple diseases or dysfunctions of the 
human body [36]. 
A cytotoxicity study carried out in rats by [37], revealed that 
the extract of Emilia sagittata leaves has an effective 
potentiality to protect the stomach, muand cous membranes 
against indomethacin and ethanol induced ulcerations. 
 
Conclusions 
This study consisted of the determination of the cytotoxic 
power of the extracts of leaves of D. rotundifolia and E. 
sagittata. A double beam UV- Visible spectrophotometer was 
used to read the absorbance of the extract solutions at 548nm. 
This study revealed that the extracts of D. rotundifolia and E. 
sagittata leaves exhibit cytotoxic power on red blood cells. 
The results obtained indicate that at the concentration of 100 
mg/ml, the hemolysis rate is 51.2% for D. rotundifolia and 
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38.7% for E. sagittata. Although D. rotundifolia is more 
cytotoxic than E. sagittata, the statistical analysis shows that 
this difference is not significant. It was also noted that the rate 
of red blood cell lysis induced by these extracts increased 
with increasing concentration and time. 
The present study, having been registered with the aim of 
defining the consequences of the inappropriate use of 
medicinal plants in intimate hygiene, D. rotundifolia and E. 
sagittata could be counted among those with unfortunate 
consequences. Women who use these plants in vaginal 
insertion must use them with great care, better to avoid using 
them regularly and in very concentrated solutions. 
The blood cells as a model of choice in the determination of 
the in vitro cytotoxic power of the plant extracts were 
judicious since it allowed us to obtain good results with ease 
in the obtaining and the manipulation. The plant being the 
seat of an intense metabolic activity, the cytotoxicity of the 
leaves of D. rotundifolia and E. sagittata would be due to the 
richness of these plants in the different secondary metabolites 
that they constitute. 
It is necessary to deepen researches by varying the different 
solvents of extraction and the types of organs of plants used 
by the women in vaginal insertion; to evaluate the mutagenic 
effects of these plants. 
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