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Abstract

The growing prevalence of multidrug-resistant microorganisms and immune-related disorders has intensified the search for
plant-derived therapeutic agents. Cnidoscolus chayamansa, commonly known as “Hospital Too Far,” is traditionally used for
managing various ailments, yet its antibacterial and immunomodulatory properties remain poorly documented. This study
evaluated the ethanolic extract of C. chayamansa (CCEE) against multidrug-resistant bacteria and in Wistar rats.
Phytochemical screening revealed alkaloids, terpenoids, steroids, tannins, saponins, anthraquinones, cardiac glycosides, and
cyanogenic glycosides. Hematological parameters were assessed using a Susmex machine, while immunological activity was
measured through delayed-type hypersensitivity (DTH) and hemagglutination assays. CCEE produced no significant changes
in most hematological indices, though mean corpuscular volume increased slightly at 50 mg/kg. DTH assays showed mild
stimulation of cellular immunity, with footpad swelling at 50 mg/kg (0.65+1.12) and 200 mg/kg (0.70+1.52), compared to the
negative control (0.394+0.66), but markedly lower than the positive control (7.154+0.21). Humoral immunity was suppressed, as
antibody titers decreased at both doses relative to controls. Antibacterial testing demonstrated activity only against Escherichia
coli and Enterococcus faecalis, with inhibition zones of 10-14 mm. The minimum inhibitory and bactericidal concentrations
for sensitive isolates were 50 mg/ml. Acute and sub-acute toxicity studies revealed no lethality up to 5,000 mg/kg, confirming
safety at lower doses. However, histological analysis showed degenerative changes in liver, spleen, kidney, heart, and bone
marrow at higher doses (100-200 mg/kg).Overall, CCEE exhibited limited antibacterial activity, suppressed both cellular and
humoral immunity, and was safe at lower doses, though higher concentrations caused organ alterations.
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Introduction concentrated, dried and stored to be used in subsequent

The prevalent development of multidrug-resistant microbes experiments (Abubakar ef al., 2021; Zahid et al., 2025) (%371,

and malfunctioning of the immune system is a significant

health concern to the population. (WHO, 2020; Murray et Collection and maintenance of test organisms

al., 2022) Alternative therapeutic agents, thus, have been the Five bacteria isolates from clinical samples were obtained

use of medicinal plants which are rich in phytochemical from the Department of Microbiology, University of Benin,

content and which are relatively safe. (Abubakar et al., Benin City Edo State: Escherichia coli, Staphylococcus

2021) ™ The world health organization defines medicinal aureus, Pseudomonas aeruginosa, Klebsiella pneumoniae

plants as plant that had substances that were useful in and Enterococcus faecalis. The pure isolates were chosen

therapeutic purposes or as precursors of drug production. based on their clinical and pharmacological importance.

(WHO, 2019; WHO, 2023) They were maintained in Nutrient agar slant at the

Cnidoscolus chayamansa is an evergreen shrub commonly temperature of 37 °C and preserved in the refrigerator at 4

applied in traditional medicine in treating infections and OC for further use. (Abdulraheem, 1. A. 2022; Princewill et

inflammatory diseases. Its bioactive constituents have been al., 2025)01:30

proposed in previous studies to play a role in antibacterial

and immunomodulatory action. The present study was thus Supporting Materials

aimed at the assessment of the antibacterial and Media preparation

immunomodulatory property of the ethanolic and aqueous Normal microbiology cultures such as Mueller Hinton agar

leaf extracts of C. chayamansa on the basis of the and nutrient broth were prepared. There were other

experiment in vitro and in vivo models. chemicals such as cyclophosphamide (immune suppressant),
levamisole (immune stimulant) and various solvents. (Leaf,

Materials and Method S. P 2021; Sitati, C. N. W 2025) [24.33],

The sample of Fresh Cnidoscolus chayamansa leaves was
taken in a garden in Akure, Nigeria and confirmed by the Sheep Red Blood Cells

University of Benin experts. The extracts were prepared by Sheep blood used in this research was collected in a local
washing and drying the leaves over a few months before slaughterhouse, treated to eliminate undesired elements and
being ground into powder after which they were subjected a suspension made. This was employed to test the rats with
to ethanol and water using a Soxhlet extractor. It was then immune responses. (Iwetan et al., 2022, 2025) 12> 22]
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Phytochemical Screening

Both ethanolic and aqueous extracts were checked for
natural compounds such as alkaloids, flavonoids, tannins,
saponins, steroids, and glycosides all of which are known to
have biological activity. (Fachriyaha et al., 2020; Adeleye
and Risenga 2022) ¥l

Experimental Animals

The study was done on albino rats. They were kept in clean
and well ventilated conditions and were fed common diets
and given some time to acclimatize before the experiments
commenced. All the processes were based on international
animal care principles. (Prepared by the Animal Facilities
Standards Committee of the Animal Care Panel, 2021) 2]

Hematology and Toxicity

The rats were split into groups whereby some were only
administered with water and others with various doses of the
plant extract (50, 100 or 200 mg/kg) during the three weeks.
They were monitored on daily changes in health and body
weights were recorded. The blood samples were examined
in terms of the red and white count, the hemoglobin,
platelets, and other indicators. Liver, kidney, and spleen
were examined using a microscope to determine whether it
had been damaged. Body weights were also compared to the
organ weights to determine changes.

Immunomodulatory Studies

The effect of the plant extract on the immune system was

seen using another group of rats. The extract was

administered to some groups and to others together with

cyclophosphamide (to suppress immunity) and levamisole

(to stimulate immunity). (Barakat, et al., 2023) Immune

responses were measured in two ways:

= Delayed-type hypersensitivity: Rats were injected
with sheep red blood cells and then they were tested to
ascertain the amount to which their paw swelled an
indicator of immune response. (Ahmad, et al., 2023) I'?

=  Humoral response: Antibodies against the sheep red
blood cells were tested in a hemagglutination test using
the blood samples. (Athanasiou ef al., 2021)

www.biotechnologyjournals.com

Antibacterial Testing

Agar well diffusion was done on the extracts basically by
dropping extracts in wells on a bacterial plate and
determining the clear zones where the bacteria did not grow.
The outcomes were contrasted with the conventional
antibiotics such as gentamycin and ciprofloxacin. To find
the amount of extract required to prevent or kill bacteria,
(Akinduti, et al., 2022) [ determined the minimum
inhibitory and bactericidal concentrations.

Acute Toxicity

Safety was tested by administering increasing doses of the
extract to rats beginning with very small doses up to very
high doses (5,000mg/kg). The 24-hour observation was
made on them in case of any illness or abnormal behavior.
At any dose, no toxic effects were observed. (Frederickson,
etal., 2022)

Data Analysis

Statistical analysis was done with SPSS software to analyze
all the results. The significance of differences between
groups was taken to be significant below probability value
of 0.05. (Fiandini, et al., 2024)

1. Phytochemical Composition

Phytochemical screening showed that the ethanolic extract
of Cnidoscolus chayamansa had alkaloids, tannins,
terpenoids, steroids, saponins, anthraquinones, cardiac
glycosides and cyanogenic glycosides whereas the aqueous
extract had only steroid, saponins, anthraquinones, cardiac
glycosides and cyanogenic glycosides. Both extracts did not
contain flavonoids. (Ajiboye et al., 2021; Garcia-Ramos et
al., 2024) 191,

2. Physical and Behavioral Observations

Throughout 21 days of treatment, rats in the 50mg/kg group
were relatively normal in feeding and movement behavior,
rats in 100 and 200mg/kg groups were slower in activity and
less fed. One of the rats in the 200 mg/kg group had dirty
fur and bloody nostrils prior to being sacrificed. (OECD,
2021; Turner et al., 2021) B34

Body Weight Changes Over 21 Days
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Fig 2: Shows average body weight changes across groups
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3. Immunological Responses
Delayed-Type Hypersensitivity (DTH)

www.biotechnologyjournals.com

Extract-treated groups showed mild footpad swelling (0.65-0.70 mm), far lower than the positive control (Levamisole, 7.15

mm). When combined with cyclophosphamide, swelling increased compared to cyclophosphamide alone.

Delayed-Type Hypersensitivity Response

Footpad Thickness (mm)

Fig 3: presents DTH footpad thickness across groups

Hemagglutination Assay

Antibody titers were reduced in extract-treated groups (0.21-0.23) compared to controls (0.27-0.28).

cyclophosphamide further suppressed titers, while cyclophosphamide + levamisole increased titers (0.33).
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Fig 4: Shows antibody titers across groups

4. Hematological Parameters

There was a significant reduction of WBC and MCH values in the treated groups as compared to the controls. At 50 mg/kg
MCYV and MCH were slightly increased. The values of RBC, HGB, HCT, PLT, and PCT decreased in all the treated groups.

At higher doses, there was an increase in relative organ weights of liver and spleen.
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5. Histopathology

Histopathological Changes in Organs at Different Doses
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Fig 6-10: show representative photomicrographs of liver, kidney, heart, spleen, and bone marrow

= Liver: Mild fatty changes at 100 mg/kg; inflammatory infiltration and thickened portal vein at 200 mg/kg.

* Kidney: Mild glomerular thickening at 100 mg/kg; tubular necrosis at 200 mg/kg.

= Heart: Slight thickening of coronary artery at 50 and 200 mg/kg.

=  Spleen: Mild dilation of central artery at all doses.

=  Bone marrow: Fat cell infiltration at 50-100 mg/kg; reduced marrow cells at 200 mg/kg.
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6. Antibacterial Activity

The ethanolic extract inhibited E. coli and E. faecalis with zones of inhibition ranging from 10-14 mm. MIC and MBC were
both 50 mg/ml. No activity was observed against S. aureus, P. aeruginosa, or K. pneumoniae. The aqueous extract showed no
antibacterial activity.

Antibacterial Activity of Ethanolic Extract
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12 4
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Fig 11: Compares inhibition zones of ethanolic extract against sensitive isolates

7. Toxicity Studies
Acute toxicity studies revealed no lethality up to 5,000 mg/kg (Lorke’s method). Sub-acute studies showed histological
changes at higher doses (100-200 mg/kg), but minimal alterations at 50 mg/kg.Figure
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Discussion The antimicrobial assay also did not find any inhibitory
The current research examined the immunomodulation effects of the aqueous extract against Escherichia coli and

action of Cnidoscolus chayamansa leaf extracts on rats and
the antimicrobial effects of the leaf extracts on selected
multidrug-resistant bacterial strains. The screening of
phytochemicals showed that the ethanolic extract possessed
a variety of bioactive compounds such as terpenoids,
tannins, saponins, steroids, alkaloids, cardiac and
cyanogenic glycosides, and anthraquinones but the aqueous
counterpart exhibited a low phytochemical profile. This
difference in phytochemical composition has been reported
before and has been observed to be due to solvent-
dependent extraction efficiencies and phytochemical
distributions in plant matrices. Ajiboye et al., 2021; Salehi
et al., 2022; Garcia-Ramos et al., 2024) 519311,

Sub-acute toxicological evaluation revealed that ethanolic
extract 100mg/kg and 200mg/kg did indeed lead to reduced
feed and water consumption, which may be a property of an
appetite-suppressant. Despite a decrease in hematological
parameters when compared with the control animals, no
statistical significance (p < 0.05) could be seen. The general
depression of erythrocyte counts and hemoglobin, packed
cell volume and indices has the potential to reveal inhibition
of haemopoietic system or elevated hemolysis, which have
been previously attributed to some phytoconstituents like
alkaloid and tannins. (OECD, 2021)

Footpad thickness in reaction to antigenic challenge was
increased in all groups immunologically but rats in the
extract treatment had attenuated responses compared to
negative and positive controls. This finding points to the
possibility of cell-mediated immunity suppression, which
may occur through an inhibitory action on the T-lymphocyte
activation or the cytokine signalling. Also, the decrease in
circulating antibody titres indicate an impairment of
humoral immune responsiveness, and this might come about
by interfering with the antigen processing pathway or
activation pathway of lymphocytes. These trends of
immunosuppression are consistent with the literature that
certain phytochemicals, such as saponins and cyanogenic
glycosides, have the ability to alter the activity of immune
cells. (Mahmoud, et al 2021) 2%
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Enterococcus faecalis but only the ethanolic extract showed
measurable antibacterial action. The ethanolic extract has
got antibacterial potential which can be attributed to tannins
which are well known to have antimicrobial property
against Gram negative and Gram positive bacteria. The
results are consistent with some of these studies which show
selective antibacterial activity of extracts of Cridoscolus
species, although activity across disorders and isolates has
been found to vary. (Saraiva, et al 2012, De Oliveira-Junior,
et al 2018, Do Nascimento, et al 2025) ['4 15321,
Histopathologic assessment showed organ-specific adverse
effects of medium and high doses, especially of heart, liver,
and spleen, kidney, and bone marrow tissues. Although no
evidence of acute toxicity was detected, chronic or repeated
exposure at higher levels seems to be potentially dangerous
of organ dysfunction, which could be possibly attributed to
bioactivity of secondary metabolites such as saponins,
hydrocyanides, and terpenoids. (Alamgir.ef a/ 2018, Ohiagu,
et al 2021) B 271 The above observations highlight the
challenge of understanding the safety of medicinal plants, in
which the history of traditional use does not necessarily
correspond to lack of toxicity. (Khoobchandani, 2024, Aliu,
et al 2025) %23

Collectively, the data indicate that C. chayamansa leaf
extracts exhibit a multifaceted biological profile
characterized by immunomodulatory suppression, selective
antibacterial activity, and potential organ toxicity at higher
dosage regimens. These results expand upon existing
phytochemical and pharmacological knowledge of C.
chayamansa and parallel reports of its traditional therapeutic
applications and limitations in related pharmacological

contexts. (Al Kazman, et a/ 2022, Chihomvu, et al 2024) [
13]

Conclusion

In summary, chronic administration of Cridoscolus
chayamansa ethanolic leaf extract alters hematological
indices and immune responsiveness in rats, and
demonstrates inhibitory activity against selected multidrug-
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resistant bacteria. While no acute lethal effects were
observed, higher and repeated dosing may predispose to
organ-specific toxicity. These findings suggest that although
C. chayamansa contains bioactive compounds with potential
pharmacological utility, caution is warranted regarding its
prolonged or high-dose use. Further research is
recommended to elucidate the mechanisms underlying its
immunomodulatory effects and to clarify the scientific basis
for its traditional use in the management of anemia and
other ailments, as well as to establish safe therapeutic
boundaries.
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