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Abstract:

Ibuprofen is known as a nonsteroidal anti-inflammatory drugs (NSAIDs), described as
analgesic, antipyretic and anti-inflammatory agent. Ibuprofen had been notified to be linked
with some adverse effects. This present study was performed to find out the toxic effects of
ibuprofen on blood cell components of male rabbits, as well as to evaluate the effective role
of olive oil in reducing its toxicity.

A total of eighteen male rabbits weighing between (900-1000 g) selected randomly
from the local market. The study sample was categorized into three groups: six male rabbits
control group orally administered with distilled water once per day for 30 days, six male
rabbits group orally administered with (40 mg/kg) ibuprofen once per day for 30 days and
six male rabbits group orally administered with (40 mg/kg) ibuprofen and 2 ml/kg of olive
oil once per day for 30 days. At the end of experiment, all experimental animals were
sacrificed and blood sample was collected. Red blood cells mass and indices, white blood
cells count and differential, as well as platelets count were estimated using a hematological
autoanalyzer instrument.

The results showed 40 mg of ibuprofen caused a significant decrease (P< 0.001) in the
mass and indices of red blood cells and platelets counts. Also, a significant increase showed
in total of white blood cells and disturbances of differential in ibuprofen group compared
with control group. The use of olive oil had a positive effect against the hematotoxicity of
ibuprofen, the results recorded improvement in the level of blood components in ibuprofen
and olive oil group compared with ibuprofen group.

In conclusion, regular intake of olive oil syrup may be useful in improving blood
components and may reduce the hematotoxicity of ibuprofen agent. Further studies at
molecular level are needed to know the exact mechanism of ibuprofen hematotoxicity.
Keywords: Ibuprofen, Olive oil, Hematotoxicity, Rabbits.

Introduction:

Ibuprofen, 2-(4-isobutylphenyl) propionic acid, belongs to the class of drugs called
nonsteroidal anti-inflammatory drugs (NSAIDs). Ibuprofen is prescribed commonly as an
analgesic, antipyretic and anti-inflammatory agents in conditions like osteoarthritis,
rheumatoid arthritis, juvenile idiopathic arthritis, and acutely painful musculoskeletal
conditions (Lichtenberger et al., 2012; Foreman et al., 2018). Ibuprofen exert their anti-
inflammatory, analgesic, and antipyretic effects by inhibiting of prostaglandins (PGs)
synthesis, by suppressing the enzyme cyclooxygenase (COX), which are the enzymes that
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convert arachidonic acid into prostaglandins, thromboxanes, and prostacyclins (Hilovska et
al., 2015; Bashyal, 2018).

In spite of their beneficial effects, NSAIDs have been notified to be linked with
some adverse effects, such as a toxicity of the gastrointestinal tract (Higuchi et al., 2009),
ibuprofen also causes hepatotoxicity (Abbass et al., 2017 b; Najafian et al., 2017),
cardiovascular toxicity, especially in people with hypertension (Schellack, 2014), damage to
kidney (Ali and Mahboob, 2018; Gul et al., 2019). In addition to their influence on clotting
function (Siroka and Svobodova, 2013) and semen quality (Banihani, 2019).

Olive oil is a functional food that, besides its high content in mono-unsaturated fatty
acids, also contains other minor biologically active components, such as vitamins, minerals,
and polyphenols (Covas et al., 2006). Olive oil has bioactive compounds such as
polyphenols, hydrocarbons, phytosterols, and triterpenes (Storniolo and Moreno, 2016).
These phenolic compounds of olive oil have potentially advantageous biological effects such
as antimicrobial, antioxidant, and anti-inflammatory properties (Rincén-Cervera et al.,
2016). As well as, olive oil improved blood profile and renal toxicity (Mokhtari et al.,
2019), cardiovascular and liver damage (Visioli and Galli, 1999; Alturkistani et al., 2019).
Therefore, current study was designed to determine the effects of olive oil against ibuprofen
induced hematotoxicity in male rabbits.

Materials and Methods:

Chemicals:

Ibuprofen syrup (Each 5ml contains 100mg, Julphar Pharmaceutical, UAE) and olive
oil syrup (Rafael Salgado (RS) brand, Spain) were used.
Animals and experimental protocol:

This study was conducted on 18 male rabbits weighing between 900 - 1000 g were
obtained from the local market. The rabbits were free from any congenital disorders and
remarkable disease that may cause any problem in the study. The rabbits were kept in a
ventilated animal house with a controlled light-dark cycle (12 h light/dark) and constant
temperature (25-27°C). Food and water were provided ad libitum. After acclimatization
period of two weeks the rabbits were randomly divided into three equal groups, each group
consists of six rabbits as the following:

Groupl (C): rabbits in this group were administered orally with distilled water once a day
for 30 days, and considered as a negative control group.

Group 2 (IB): rabbits in this group were orally administered with ibuprofen at a dose of 40
mg / kg once a day for 30 days, and considered a positive control group (Abbass et al.,
2017a).

Group 3 (IB+OO0): rabbits in this group were orally administered with ibuprofen at a dose
of 40 mg / kg and 2 ml / kg olive oil once a day for 30 days (Necib et al., 2013).
Hematological parameters estimation:

2 ml of blood samples were obtained and collected into tubes with ethylene diamine
tetra acetic acid (EDTA) anticoagulant. Red blood cells (RBCs) count, hemoglobin (Hb)
concentration, hematocrit (Hct), RBC indices; mean corpuscular volume (MCV), mean
corpuscular hemoglobin (MCH), mean corpuscular hemoglobin concentration (MCHC),
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total and differential white blood cells (WBCs) and platelets (PLT) count were estimated
using a hematological autoanalyzer instrument (Dymind, DF52, China) following the
manufacturer’s instruction.

Statistical analysis:

The results were represented as mean + standard division (SD), differences between
control and other experimental groups were tested for statistical significance using the
statistical package for social science program (SPSS Inc., Chicago, USA) version (20). One
way analysis of variance (ANOVA) for comparison between different groups was used
followed by Tukey’s test, and P < 0.05 was considered to be statistically significant.

Results:

As shown in Table 1, there was a significant (p<0.001) decrease in RBCs count
(Figure 1), Hb concentration (Figure 2), HCT percentage (Figure 3), MCV level (Figure 4),
MCH level (Figure 5), MCHC level (Figure 6), PLT count (Figure 7), as well as Neu
percentage (Figure 9) in rabbits treated with ibuprofen alone compared to control group. The
results also showed a significant (p<0.001) increase in WBCs count (Figure 8) and Lym
percentage (Figure 10) in ibuprofen group compared to control animals. Rabbits treated with
olive oil revealed a notable improvement of these aforementioned parameters in comparison
with ibuprofen group. Olive oil significantly (p<0.001) increase the red blood mass and
indices, as well as the PLT count and Neu percentage. WBCs count and Lym percentage
was also significantly (P < 0.05) decreased in olive oil group when comparison with
ibuprofen treated group.

Table 1. Change of hematological parameters in study groups

Groups Control Ibuprofen Ibuprofen + olive oil
Parameters Mean + SD Mean + SD Mean + SD
RBCs (x10° cell/ul) 6.7017+0.099 5.3917+0.268° 6.3150£0.216 %"
HGB (g/dI) 13.367+0.163 10.533+0.273° 13.8330.0816°
HCT (%) 42.033+1.105 33.450+0.742° 43.583+1.049"
MCV (fl) 66.83320.922 55.217+1.205° 65.733+0.662"
MCH (pg) 24.73320.765 20.917+0.487° 23.100£0.167
MCHC (%) 35.63310.789 32.067+0.467° 33.450+0.258 *°
PLT (x10? cell/pul) 626.67+4.844 337.33+3.445° 497.33+1.506
WBC (x10° cell/pl) 5.2330.134 8.88620.375° 5.608+0.114°
Neu (%) 56.233+0.628 41.116+0.397° 49.333+0.602
Lym (%) 35.61620.630 45.0500.561° 40.916+0.702®

Result expressed as Mean + SD of n = 6 rabbits
a = significant differences between control group and ibuprofen group, at p <0.05
b = significant differences between ibuprofen group and olive oil group, at p <0.05
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Figure (1): Red blood cells count in study groups
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Figure (2): Hemoglobin concentration in study groups
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Figure (3): Hematocrit percentage in study groups

EC EIB mIB+0OO

100 65.7

50

0

Figure (4): Mean corpuscular volume in study groups
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Figure (5): Mean corpuscular hemoglobin in study groups
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Figure (6): Mean corpuscular hemoglobin concentration in study groups
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Figure (7): Platelets count in study groups
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Figure (9): Neutrophils percentage in study groups
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Figure (10): Lymphocyte percentage in study groups

Discussion:

Nonsteroidal anti-inflammatory drugs such as ibuprofen are widely available over the
counter and possess effective pain relieving, antipyretic, and anti-inflammatory properties.
This study was aimed to find out the toxic effects of ibuprofen on some blood components
in male rabbits, and evaluate the effective role of olive oil in removing that toxicity. The
amount of ibuprofen given to animals in this study was equal to the standard therapeutic
dose.

In the present study, abnormalities in blood cell parameters of ibuprofen treated rabbits
were noted compared to control rabbits, the results observed a significant decrease in the
erythrocytes mass and indices. These findings were consistent with some study results and
different with another, the study of Dheyab and Sawsan, (2018) reported that ibuprofen
cause a significant decrease in Hb concentration and RBCs count on mice, while a study of
Saravanan et al. (2012) found a significant decrease in RBCs count and MCHC level, and a
significant increase in the levels of Hb, Htc, MCV, and MCH in the Indian major carp. The
study carried out on the African cat fish by Ogueji et al. (2018) founded that ibuprofen cause
a significant decrease in RBCs count, Hb, and Htc and a significant increase MCV, MCH
and MCHC. Ibuprofen caused a significant decrease in RBCs count, Hb concentration, and
Htc percentage in dogs (Ramprabhu et al., 2001). On the other hand, study of Gomaa (2017)
reported a significant increase in RBCs count, Hb concentration, and Htc percentage on
mice.

In addition, the results of some studies have concluded that the administration of
ibuprofen did not cause any significant changes in RBCs count, Hb concentration, and Htc
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percentage, including the results of the study conducted on rabbits (Rita et al., 2008), broiler
chicken (Shafi et al., 2012), and rats (Aprioku et al., 2014). The reason for the difference in
the results of the current study with the results obtained in those studies may be due to the
difference in the quantity and methods of dose administering, as well as the difference in
animal species.

The prolonged use nonsteroidal anti-inflammatory drugs, including ibuprofen, were
toxic to the blood-forming tissue in the bone marrow, which leads to the development of
anemia, or the resulting kidney damage leads to a decrease in the secretion of erythropoietin
hormone responsible for forming red blood cells in the bone marrow, which it leads to a
decrease in the formation of RBCs .Also, bleeding that occurs in the gut may lead to a
decrease in mass of RBCs and consequently anemia. In addition, the decrease in RBCs
indices may be due to the toxicity of ibuprofen which leads to the emergence of microcytic
anemia (Orinya et al., 2016; Gomaa, 2017).

The results of the current study showed a significant decrease in PLT count in ibuprofen
treated group compared control group, the results were in agreement with the previous
reports by Bolfer et al. (2014) that was implemented on dogs. Also, Martini et al. (2015)
conducting a study on pigs to assess the effect of the ibuprofen dose on thrombocytopenia
and thrombosis, the results of that study showed that ibuprofen caused the inhibition of
platelet aggregation at recommended doses. Study of (Aprioku and Uche, 2013) which were
performed on mice to evaluate the toxicity of ibuprofen, observed decrease in the PLT
count, and concluded that the impact of a ibuprofen anti-platelet is more important with the
duration of exposure than the amount of dose. As well as a study that was conducted on
mice by Dheyab and Sawsan, (2018) which showed that of ibuprofen has caused a
significant decrease of PLT count. Nonsteroidal anti-inflammatory drugs including
ibuprofen have antiplatelet activities (Yokoyama et al., 2013), it is clear that giving
ibuprofen rabbits caused a significant decrease in PLT count which may refers to the
presence of demolition in PLT or damage to bone marrow .

WABCs are used as an indicator of the body health, as these cells fall within the natural
immunity that defense of the body (Ballarin et al., 2004). The results of the current study
found that there was a significant increase in WBCs count in rabbits treated with ibuprofen
compared to the animals of the control group. The results also showed a decrease in the
WBC:s differential count of Neu, and increase in Lym in rabbits treated with ibuprofen. This
increase in WBCs count can be the result of an immune defense mechanism that tries to
protect the body from infection after liver damage. The increase in WBCs count despite
decreases in all other erythrogram and PLT counts could indicate that the bone marrow is
not completely depressed.

While ibuprofen depressed erythropoiesis and thrombopoiesis, it promoted the
formation leucopoiesis. Result of current study was consistent with the study that was
conducted by Aprioku et al. (2014) and was implemented on mice. On the other hand, a
study of Gomaa (2018) showed ibuprofen did not cause any significant change in WBCs
count on mice.

Results of this study recorded improvement in the level of blood components that were
studied in the ibuprofen +olive oil group compared to the ibuprofen group, and the results
are consistent with the results of various studies, including a study of Mokhtari et al. (2019)
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that found the olive oil significantly improved blood profile and renal toxicity in rats that
were injected with Ethephon, this is due to the antioxidant properties of the olive oil, besides
the study of Ghorbel et al. (2017) which explained that the olive oil significantly improved
the blood toxicity caused by acrylamide. Olive oil led to significant increase in RBCs count,
Hb concentration, and Htc percentage and reduces significantly WBCs count, through the
antioxidants and free radicals scavenging properties

In conclusion, the olive oil has significant hematoprotective activity against ibuprofen-
induced hematotoxicity in male rabbits.
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