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In order to determine the impact of the oleandrin compound on specific 
essential organs( lung,stomach and intestines) of white rats both before and 
after the adsorption process, adsorption was carried out using activated 
carbon made from black olive pits gathered in Iraq. The findings showed 
that the oleandrin clearly had a detrimental effect on the organs under 
investigation before therapy. Nevertheless, a noticeable improvement was 
seen following adsorption onto the activated carbon, indicating that the 
adsorption method was successful in lowering the toxicity of the chemical 
and enhancing its biological response. Furthermore, a thorough analysis 
of the adsorption process was carried out, encompassing a number of 
influencing factors like temperature, pH, equilibrium time, and the ideal 
dosage of adsorbent. In order to ascertain the adsorption mechanism 
and gain a better understanding of the interaction between the oleandrin 
being studied and the adsorbent surface, kinetic experiments were also 
conducted, and the adsorption was of the pseudo-second-order type and 
coincided with the Freundlich isotherm.

INTRODUCTION
Because Nerium oleander contains a number 

of chemicals that can be harmful when consumed 
in large amounts, particularly by animals, it has 
long been regarded as poisonous. Oleandrigenin 
and oleandrin, two cardiac glycosides with a poor 
therapeutic index that may be harmful if taken 
in excess, are among them [1]. Evaluation of 
cross-reactivity is necessary for every assay since 
digoxin immunoassays’ detection of oleandrin 
and oleandrigenin varies between assays and 
between congeners. The fact that oleandrin 
and oleandrigenin block Na,K-ATPase indicates 
that they most likely work by inhibiting sodium 

pump action to produce their harmful effects. 
When oleander intake is suspected in cases of 
digitalis-like poisoning, a combination of digoxin 
immunoassays may be helpful in successfully 
ruling out oleander [2].

The surface phenomenon known as adsorption 
uses the same process to eliminate both organic 
and inorganic pollutants. Some of the solute 
molecules from the solution are concentrated 
or deposited at the solid surface as a result of 
liquid-solid intermolecular forces of attraction 
that bring the solid surface with a highly porous 
structure and a solution containing absorbable 
solute together [3]. The creation of an adsorbed 
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phase with a configuration different from the bulk 
fluid phase is the foundation of separation by 
adsorption technology [4]. In a bulk material, other 
atoms meet all of the constituent atoms’ bonding 
requirements, whether they are metallic, covalent, 
or ionic [5]. Because the atoms of the adsorbent 
are not entirely encircled by other adsorbent 
atoms, adsorbates may be driven to its surface [6]. 
Although the precise type of contact will depend 
on the species involved, the adsorption process 
is often classified as either physisorption, which 
is characterized by weak Van Der Waals forces, 
or chemisorption, which is indicative of covalent 

bonding [7]. A microcrystalline type of carbon with 
a porous structure that has developed internal 
porosity is called activated charcoal (AC). In 
addition to having a large surface area and strong 
surface reactivity, AC is very porous. The vast 
specific surface area of AC, which varies from 500 
to 2000 m2/g, is the main physical property that 
permits the physical adsorption of gases, vapors, 
and dissolved or dispersed chemicals from liquids 
[8]. The AC has a large internal surface area due to 
its numerous microscopic holes, or microspores, 
which accounts for its high adsorption capacity 
[9]. They are therefore effective adsorbents for 

 
 

 
 

Fig.1. Morphological structures of Micro/Nano porous 
Activated Carbon a) FE-SEM and b) TEM image.
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a variety of troublesome chemical compounds, 
including inorganic, organic, microbial, and 
biological ones, in the treatment of water and and 
cases of poisoning [10].

MATERIALS AND METHODS
Oleandrin (chemical formula: C32H48O9; 

molecular weight: 576.7g mol−1, λmax = 226nm), 
black olive pits, sodium hydroxide (NaOH), sodium 
chloride (NaCl), phosphoric acid(H3pO4)  and 
hydrochloric acid (HCl). For each analyte, 0.5 
g of weight was dissolved in 2 ml of chloroform 
and added to 500 ml of distilled water at a 
concentration of 1000 ppm to make the standard 
stock solution of oleandrin.To be used in further 
research, this stock is stored in the freezer.

Materials characterization
The extremely porous and uneven surface 

morphology of the activated carbon made from 
black olive pits was visible in scanning electron 
microscopy (SEM) pictures as shown in Fig. 1a, 
suggesting that both micro- and mesoporous 
structures successfully developed during the 
activation process [11]. The elimination of volatile 
organic components during carbonization resulted 
in the formation of interconnecting holes and 
channels that gave the surface a rough appearance. 
The existence of nanoscale holes and partially 
graphitic carbon domains was further verified 
by Transmission Electron Microscopy (TEM) as 
shown in Fig. 1b, where lighter portions related 
to internal spaces and darker sections showed 

thick carbon layers [12]. The material’s adsorption 
potential and thermal stability are both improved 
by this amorphous–graphitic hybrid structure.

Preparing black olive pits charcoal (BOPC)for the 
adsorbent surface:

After being collected from the Iraqi city and 
cleansed with water, BOPC are dried in an oven 
at 80°C for 48 hours. After being dried, the black 
olive pits are crushed into a fine powder in an 
oven. Powder can be activated and carbonized 
chemically using phosphoric acid at a 5M 
concentration (1:1) for 24 hours or physically 
using an oven at 500 °C for two hours. After being 
cleaned with hot water, the powder is dried and 
crushed to a size of 600 µm [13].

Procedure of Adsorption
Several flasks with 25 mL of oleandrin  solution 

and 0.08gm of adsorbent each were filled with 
certain concentrations of adsorbent. The flasks are 
then shaken at the necessary temperature using 
a programmable water bath shaker  at 100 rpm. 
After filtering the mixture, the concentration of 
oleandrin at equilibrium in the supernatant was 
measured spectrophotometrically using a  UV-VIS 
spectrophotometer. The Eq. 1 is used to determine 
the adsorption capacity [14]:

qe = (Co-Ce) × V/m 

 

                                               (1)

Where Co is the initial concentration (mg/L) 
and Ce (mg/L) is the concentration of the 
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adsorbed oleandrin . V is the volume of solution 
(L) and m is the weight of adsorbent (gm).

Animals Experiment
In the current research, adult albino mice (Mus 

musculus) weighing 25–30 g were employed. 
The animals had free access to food and water 
and were kept in typical laboratory settings. The 
animals were divided into the following groups

Oleandrin-treated group (before adsorption): 
received oleandrin compound at 125ppm.

Oleandrin-treated group (after adsorption): 
received adsorbed oleandrin.

The laboratory animals were dissected at the 
conclusion of the thirty-day experiment, and 
a histological analysis was carried out, which 
included examining the histological alterations in  

lung,stomach and intestines.

RESULTS AND DISCUSSION
Contact time impact on Oleandrin elimination

To determine the necessary adsorption time 
to equilibrium as a function of contact time, the 
adsorption of oleandrin on black olive pits was 
investigated. The adsorption of oleandrin by black 
olive pits in response to contact time is depicted 
in Fig. 2. Adsorption continues until equilibrium 
is reached, and it has been shown that the rate 
of adsorption first rises quickly before gradually 
increasing [15]. While the slow speed of oleandrin 
adsorption is likely as a result of solute’s slow 
pore diffusion into most about the adsorbent, 
the positively charged surface of black olive pits 
is responsible for the quick adsorption at the first 
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contact time [16].

The impact of an adsorbent dosage
The ideal weight to the reduction in the 

adsorption step was 0.08 gm as increasing the 
weight further will not improve the adsorption 
capacity (i.e., a steady state equilibrium will be 
established)..As shown in Fig. 3. This might be the 
result of aggregation of black olive pit charcoal at 
higher doses or the quick rise with in surface plus 
number of accessible active sites for oleandrin 
adsorption [17].

Effect of pH on Oleandrin  adsorption
For BOPC, Initial pH’s impact for oleandrin 

adsorption were examined between 2 and 10 at 

298K with starting oleandrin levels equal to 275 
ppm, 0.08 gm of adsorbent, and contact periods 
of 1 hour. Fig. 4 present the corresponding results. 
As may be seen, oleandrin absorption is maximum 
at pH 2. Because the surface is either positively 
charged or nearly uncharged at pH=2, oleandrin is 
drawn to it. [18].

Temperature Effect
The adsorption investigations were conducted 

at temperatures between 298 and 318 K. Fig. 
5  highlight the process’s exothermic character 
by showing this adsorption of oleandrin on the 
surface decreases with increasing temperature 
.  It is well known that the main reason for 
the decreasing sorption capacity with rising 
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temperature is the weakening of sorption forces 
between the active sites on BOPC, oleandrin 
species, and nearby oleandrin molecules on the 
sorbed phase.  For a typical physisorption system, 
an increase in temperature usually accelerates 
the approach to equilibrium while decreasing the 
adsorption capacity [19].

Kinetics of Adsorption
The pseudo-first order kinetics model

According to the model, the rate of change in 
adsorbate uptake at a specific reaction time is 
directly proportional to the variation in adsorbate 
concentration and removal rate over time. The Eq. 
2 [20] represents the Largergren model:

ln(qe-qt) = ln qe – K1t 

 
                                          (2)

when the ln (qe – qt) data showed a linear 
correlation with t. Plotting ln (qe – qt) against 
t yields a linear relationship from which kt and 
qe can be calculated using the plot’s slope and 
intercept.

The Model pseudo-second-order [21]
As shown in Fig. 7, the slope and intercept of the 

plot t/(qt) vs. t were used to calculate the pseudo-

second-order rate constant K2.The approximate 
qe values are fairly similar to the experimental 
qe values, and all of the data under investigation 
had extremely high correlation coefficients.This 
confirms that the oleandrin adsorption on  on 
black olive pit charcoal is described by the pseudo-
second-order kinetics model and shows that the 
model is relevant to the entire adsorption process

Isotherms of adsorption
The Langmuir isotherm

Assuming that an oleandrin molecule 
occupies a site and that the adsorption process 
occurs at particular homogeneous sites within 
the adsorbent surface, the Langmuir isotherm 
is calculated. The adsorption process may be 
monolayer in nature since there is no longer any 
space for adsorption. For monolayer adsorption 
onto a totally homogenous surface with a finite 
number of identical sites and negligible interaction 
between adsorbed molecules, the Langmuir 
equation has the following linear form (Eq. 3) [22]:

Ce/qe=1/K1_qm +  Ce/qm 

 

                                 (3)

where qm is the theoretical maximal adsorption 
capacity (mg/g) and Kl is the Langmuir adsorption 
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constant (L/mg). In Fig. 8 Ce/qe vs. Ce plots displays 
the correlation coefficients and the values of the 
Qm and Kl constants for the Langmuir isotherm.

The isotherm Freundlich
Is formed by reasoning this surface is 

heterogeneity and this heat of adsorption is 
spread uniformly over the surface. It was proved 
using the following linear form (Eq. 4) [23].

log qe = logKf + 1
n  logCe 

 

                                      
(4)

The isotherm constants Kf(L/mg) and n 
represent the adsorption capacity and intensity, 
appropriately. The 1/n factor indicates an 
irregular factor. Fig. 9 show the relationship 
between the log qe and log Ce graphs for 
oleandrin adsorption at 298 K. 

Biological resulst and Discussions
In Fig. 10 show, lung tissue displayed significant 

pathological changes that included vascular 
congestion, uneven alveolar architecture, 
thickening of the alveolar septa, and intense 
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infiltration of inflammatory cells inside the 
interalveolar spaces. These alterations reflect the 
toxic effect of the oleandrin and show a significant 
inflammatory response as well as structural 
damage to the pulmonary tissue [24].

On the other hand, in Fig. 11show lung 
tissue following adsorption showed a distinct 
improvement in histological architecture, with 
minimal inflammatory cell infiltration, mild 
septal thickening, and generally intact and 

 

 

 

  

 

 

 

Fig.10. A picture from a microscope of a Section of lung before adsorption.

Fig. 11. A picture from a microscope of a Section of lung after adsorption.

Fig.12. A picture from a microscope of a Section of stomach before adsorption.
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regularly formed alveoli. Abnormal deposits 
and vascular congestion were either absent or 
significantly decreased [25]. These results imply 
that by lowering the compound’s bioavailability, 
adsorption successfully reduced its harmful effects, 
decreasing tissue damage and lung inflammation. 

Following adsorption, in Fig. 12  stomach tissue 
showed significant histological changes, such as 
vascular congestion, intense inflammatory cell 
infiltration within the lamina propria, partial gastric 
gland degeneration, and disruption of the gastric 
mucosal architecture. These alterations show 
that the given chemical induced an immediate 
inflammatory response and direct toxic damage to 
the stomach tissue [26] In Fig. 13, stomach tissue 

following adsorption exhibited minor vascular 
congestion, comparatively undamaged gastric 
glands, and a significant preservation of the 
mucosal structure [27]. These results imply that 
adsorption successfully reduced the compound’s 
harmful effects, reducing stomach tissue damage 
and fostering structural healing.

Significant histological changes in Fig. 14, 
such as severe disruption of villous architecture, 
villous shortening and irregularity, epithelial 
degeneration, and intense inflammatory cell 
infiltration into the lamina propria, were observed 
in intestinal tissue prior to adsorption. These 
results show direct toxic effects on the intestinal 
mucosa as well as acute inflammatory damage 

 

 

 

 

Fig.13. A picture from a microscope of a Section of stomach after adsorption.

Fig.14. A picture from a microscope of a Section of Intestinal before adsorption.
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[28].On the other hand, intestinal tissue following 
adsorption showed in Fig. 15 a significant 
improvement in histological structure, with intact 
epithelial lining, well-preserved and regularly 
distributed villi, and noticeably less inflammatory 
cell infiltration. protecting the integrity of the 
intestinal mucosa [29].

CONCLUSION
The current investigation showed that 

oleandrin has serious toxic effects on important 
organs, such as the intestines, stomach, and lung 
of albino rats, as shown by noticeable histological 
changes before adsorption. Organ architecture 
and biological results were clearly improved 
by the adsorption of oleandrin onto activated 
carbon made from black olive pits, which led 
to a significant decrease in tissue damage and 
inflammatory reactions. Physicochemical factors 
like temperature, pH, salinity, equilibrium time, 
and adsorbent dosage had a significant impact on 
the adsorption process. The adsorption followed a 
pseudo-second-order model, according to kinetic 
analysis. Furthermore, multilayer adsorption on a 
heterogeneous adsorbent surface was indicated 
by the Freundlich isotherm, which offered the best 
fit for the experimental data. Overall, these results 
demonstrate that black olive pit-derived activated 
carbon is a sustainable and efficient adsorbent 
for lowering oleandrin toxicity. The potential 
use of this adsorption method in reducing the 
biological risks associated with harmful plant-
derived chemicals is highlighted by the combined 

histopathological and adsorption investigations.
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