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Abstract

The present study sought to undertake the nutritional importance of Bombax buonopozense calyces through the determination of
serum parameters in rats fed with diets based on fresh and dried calyx of Bombax buonopozense (false kapok). Futhermore, Six
(6) batches of 36 rats (males and females) of the species Rattus norvegicus were constituted, each receiving a diet. After analysis,
serum parameters such as the PAL biomarker are widely present in rats regardless of the diet consumed (approximately 291.12
IU/L) and statistically identical for rats subjected to the DMT, DFT and FMT diets as well as their congeners fed the control diets
FC and MC. However, at the level of the PAL marker, only the FMT batch differs from the others, which are lower than the
controls; followed by the TGO marker with a significant content in rats fed the FFT, DFT and FMT diets (approximately 297
IU/L) which are statistically identical. Then come those of rats fed the MC, DMT and FC diets. Next comes the TGP marker with
a significant content in rats fed the FMT diet (64.92 1U/L); followed by rats fed the MC, FFT, DFT then FC and DMT diets (2
6.77 IU/L). In terms of hematological parameters, rats fed the DMT diets have statistically lower hematocrit than MC controls,
on the other hand, their congeners fed the DFT and FMT diets have normal hematocrits. Also, the mean corpuscular volume
(MCV) followed by the mean corpuscular hemoglobin concentration (MCHC) and the rate of corpuscular hemoglobin (CH)
content is very minimal in the blood of rats regardless of diet except those force-fed with DFT diets which affect MCHC. Overall,
it was the female rats fed fresh Bombax buonopozense calyx, which stand out with a negative impact on hematological
parameters. On the other hand, their male counterparts subjected to dry and fresh Bombax buonopozense diets generally appear
normal; which aims to promote and take into account this species at the dietary and medical level.
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1. Introduction

Plants have been the primary source of medicines for hu- creasing demographic pressure [2], plant resources, because
mans who used them as therapeutic remedies for a long time  of their bioavailability and their low cost compared to animal
[1] but also as food. In order to address the malnutrition that is proteins can constitute an outcome in the improvement of the
rampant in many developing countries, particularly with in- nutritional and health quality of populations in the third world
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[3]. C@e d'lvoire has been in search of plants for their nu-
merous products and services for centuries [4]. Several re-
search studies carried out with a view to proposing the use of
available local food resources. Bombax buonopozense, called
false kapok tree or silk cotton tree, has caught our attention
because of its red flowers, whose floral part is edible and used
as a vegetable by the locals [5]. It is a spontaneous plant, a
large tropical tree that grows up to 40 meters in height [6] with
another species Bombax costatum from Sudanese areas that is
little studied and underutilized [4]. Hematological and serum
parameters are reliable means of assessing health and condi-
tion [7] of various animals, like Wistar rats of the species
Rattus norvegicus, to demonstrate the impact of this food
resource.

The objective of this study is to determine the nutritional
importance of Bombax buonopozense calyxes through the
determination of serum and hematological parameters of rats
force-fed with different diets of fresh and dried calyx of
Bombax buonopozense.

2. Material and Methodologies

2.1. Material

2.1.1. Animal Material

The animal material used for this study consisted of 36
male and female rats of the Wistar strain of the species Rattus
norvegicus, aged 6 to 8 weeks, with weights between
58.2-90.2 g #7.07 g, from the vivarium of the animal physi-
ology laboratory of the NANGUI Abrogoua University
(Abidjan, Ivory Coast). The females were nulliparous and
non-pregnant. The animals were kept in a stabilization period
for two weeks before the experiment in order to regulate and
harmonize their physiological states before the experiments.
They were marked to allow individual identification, installed
in transparent plastic cages equipped with a label holder
where the name of the batch and the food administered is
mentioned. In this animal house, the average temperature was
26 +4<C with a relative humidity of 60% and a photo-
period of 12/24. At the start of the experiment, the animals
were fed a standard experimental animal diet and received
water ad libitum. The bedding used is sawdust renewed
twice a week to ensure the good hygienic condition of the
animals.

2.1.2. Technical Equipment and Reagents for
Toxicological Testing

The technical equipment used in the study consisted of
Precision electrical balance (Sartorius); Gavage probe
(Drencher); Cage; Distilled water; Beaker; Ether; Collecting
tubes containing EDTA (Dmi) and dry tubes (Dmi); Marker.
As for the reagents, they consisted of ether.
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2.2. Methods

2.2.1. Constitution of Lots

The lots consisted of

-1 Lot (1) MC: (Male Control): for male animals fed with
commercial feed

-1 Lot (2) FC (Female Control): for female animals fed
with commercial feed

-1 Lot (3) DMT (Dry male Trial) for male animals fed with
dried calyxes

-1 Lot (4) DFT (Dry Female Trial): for female animals fed
on dried calyx

-1 Lot (5) FMT (Fresh Male Trial): male animals fed on
fresh calyxes

-1 Lot (6) FFT (Female Fresh Trial): for female animals fed
on fresh calyxes

Each batch consisted of six (6) subjects.

2.2.2. Preparation of Samples

Subacute toxicity

For the preparation of dry and fresh calyx samples, 5 g of
dried calyx powder of Bombax b. and fresh calyx ground mate-
rial were separately boiled in 100 ml of distilled water for 5
minutes and then cooled. The study was conducted according to
OECD Guideline 407 [8]. It was carried out on 36 Wistars albi-
no rats divided into six equal groups of 3 males and 3
non-pregnant nulliparous females. The control group received
distilled water at a rate of 1 mL/100 mg of body weight. The
animals received 1 ml/100 g of feed daily by intragastric gavage
(oral route) for 28 days. The rats were fed and hydrated ad libi-
tum and weighed every 5 days. At the end of the experiment,
the rats were fasted for 24 h, then blood was sampled for hema-
tological and biochemical analyses followed by dissection after
administration of Ketamine, at a dose of 50 mg/Kg. The organs
sampled were the liver, kidneys, spleen, lungs and heart. These
were rinsed with 0.9% saline and then weighed.

2.2.3. Blood Sampling

Blood samples are taken from rats fasting and under diethyl
ether anesthesia. They are taken on the day of euthanasia from
the cavernous sinus using microhematocrit tubes. During each
sample, 2 to 3 ml of blood are collected in a heparinized tube
and in another tube containing EDTA, then the heparinized
tubes are centrifuged at 4000 g/5min. at 4<C. The serum ob-
tained is aliquoted and stored at a temperature of -20<C until
biochemical analyses.

At the end of the 28 days of experimentation, the blood
samples collected in dry tubes were used to measure serum
levels of urea, creatinine, transaminases (AST, ALT), and
those collected in heparinized tubes were used to measure the
levels of white blood cells, red blood cells, hemoglobin,
hematocrit and blood platelets.
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2.2.4. Principles of Dosage of Serum Metabolites
and Electrolytes

Serum metabolite assays (glucose, triglycerides, total pro-
tein, total cholesterol, HDL-cholesterol, LDL-cholesterol,
urea, creatinine, uric acid, total bilirubin, conjugated bilirubin,
alkaline phosphatase (ALP), aspartate aminotransferase
(AST), alanine aminotransferase (ALT), phosphorus, calcium,
magnesium, iron, sodium, and potassium) were performed on
serum samples using a HITACHI 902 autoanalyzer - Roche,
Japan. The autoanalyzer uses standard blood parameters assay
techniques.

Serum enzyme level

Alkaline phosphatase levels: Alkaline phosphatase deter-
mination was performed by the colorimetric method described
by Bakker et al. /9/.

Aspartate aminotransferase levels: Determination of as-
partate aminotransferase (ASAT) or serum gluta-
mate-oxaloacetate transaminase (SGOT) or TGO (Glutamyl
oxaloacetate-transferase) was carried out by the colorimetric
method described by Henry /10/.

3. Results

&=

Alanine aminotransferase levels: The determination of al-
anine aminotransferase (ALAT), also called serum gluta-
mate-pyruvate transaminase (SGPT) or TGP (Glutam-
yl-pyruvate transaminase), was carried out using the colori-
metric method described by Henry /10/.

Gamma glutamyltransferase levels: Determination of
gamma glutamyltransferase (GGT) was performed by the
colorimetric method described by Szasz [11].

2.2.5. Statistical Analyses

All measurements were performed in triplicate. Statistical
analyses of the data were performed using Statistica software
version 7.1. In addition, the Chi-square significance test was
used to monitor the evidence of relationships between cate-
gorical variables. Two-way analysis of variance (ANOVA)
was used to demonstrate the effect of factors on the studied
parameters. Duncan's test and Student's t-test were used to
perform multiple comparisons. Statistical significance was
defined as p < 0.05.
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Figure 1. Evolution of rat liver biomarkers.

MC: male control; FC: female control; DMT: dry male test; DFT: dry female test; FMT: male fresh test; FFT: female fresh test BT: total
bilirubin, BC: conjugated bilirubin; ALP: alkaline phosphatase aspartate aminotransferase; TGP or (ALAT) Alanine aminotransferase; TGO

or ASAT: asparate aminotransferase

3.1. Serum Parameters

According to Figure 1, the PAL biomarker is widespread in
rats regardless of the food they consume (approximately
291.12 1U/L) and is statistically identical to those who were

239

fed with DMT, DFT, FMT diets, and control diets (FC, MC).
Rats fed with FFT, DFT, and FMT diets have a TGO marker
with a significant content (approximately 297 IU/L) that is
statistically identical; then come those of rats fed with MC,
DMT and FC diets. Rats eating the FMT diet had a significant
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amount of the TGP marker (64.92 1U/L), while those eating
the FFT, DFT, FC, and DMT diets had 26.77 1U/L. Further-
more, the BC biomarker for all animals with minimum values
is not significantly different (p>0.05). The BT marker is then
utilized, and only the rats that are tested for FMT and FFT are
statistically identical and superior to other tests with no sig-
nificant difference (p >0.05).

3.2. Parameters Hematological

The values of hemoglobin (HGB), white blood cells
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(WBC), red blood cells (RBC), which range from 4.73 -12.87
g/L, and lymphocytes (LYM) are depicted in Figure 2A. Af-
terwards, there are granulocytes (GRAN) and monocytes
(MONO), which are extremely small (0.3-2.06) g/L. As per
Figure 2B, the mean corpuscular volume (MCV) was rec-
orded at 61.20-65.33 IU/L, and the mean corpuscular hemo-
globin concentration (MCHC) was found to be 27.97-87.24
IU/L, with rats assigned to the DFT diet having a higher rate
(87.22-44.44 g/L) than the control. No matter what diet the
rats eat, the levels of (MCH) corpuscular hemoglobin content
(17.90-20.03 IU/L) are minimal.
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Figure 2. A, B: Effects of bombax consumption on hematological parameters.

MC: Male Control; FC: Female Control; DMT: Dry Male test; DFT: Dry Female Test; FMT: Male Fresh Test; FFT: Female Fresh Test; GB:
White Blood Cell; LYM: Lymphocyte; MONO: Monocyte; GRAN: Granulocyte; RBC: Red Blood Cell; HGB: Hemoglobin; MCV: Mean
Corpuscular Volume; MCH: Hemoglobin Content; MCHC: Corpuscular Hemoglobin Concentration

Hematocrit and Platelet Counts in Rats Based on Bombax
Buonopozense Diets

Table 1 depicts the amounts of blood platelets and the
hematocrit levels that were observed. The hematocrit (HCT)
levels of rats fed with MC, FMT, and FFT diets are identical
and superior to those of FC and DFT, which are identical,

followed by DMT. There is a significant difference in the
platelets of congeners fed with the different control diets (MC
and FC) (910.7 10°/L) which are statistically superior to the
trials studied with DFT and FFT, which are identical
(761.3433.59 10° /L and 805.3%20.45 10° /L respectively)
followed by FMT and DMT.

Table 1. Hematocrit and platelet counts in rats based on bombax buonopozense diets.

MC FC DMT
HCT (%) 40.1040.032  38.6740.02° 30.90400 2
PLT (109 890.3436.16 2 910.7435.42% 379400 °

DFT FMT FFT P value
37.5340.94 2 39.43H.212 39.7040.70 2 0.00
761.3433.59 2 503.3468.40 ° 805.3420.45 ° 0.0046

The means assigned to different letters on the same line are significantly different at the 5% threshold;
MC: Control male; FC: Control Female; DMT: Dry Male Test; DFT: Dry Female Test; FMT: Male Fresh Test; FFT: Female Fresh Test; HCT:

Hematocrit; PLT: Platelet
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4. Discussion

The PAL biomarker of the DMT, DFT, and FMT diets
does not differ significantly (p >0.05) from the controls
(about 291.12 1U/L), so it appears that this parameter is nor-
mal for these rats in all diets except for FFT. The FFT test
would cause recent hepatic cytolysis [12]. Studies have
demonstrated that an increase in PAL is a sign of liver injury,
likely caused by impaired cellular membrane permeability,
which results in the release of enzymes into the serum [13].
The TGO marker has a significant content in rats force-fed
with FFT and DFT diets, which are statistically higher than
the FC control; hence, these diets as well as FMT would
cause dysfunction in the kidneys following regular consump-
tion. On the other hand, only the rats of the DMT diets have
their TGO lower than their MC control and higher than those
of the work of Devaki et al. [13] which varies around 71 U/I
for the toxicity effects of Passiflora edulis extracts, but which
remains stable.

Then the TGP marker level for rats fed the FMT diet
(64.92 1U/L) and those fed the FFT and DFT diets is higher
than that for FC. This result indicates that only rats that con-
sume DMT diets have a lower content than their counter-
parts.

Furthermore, these diets would have hepatoprotective effect
[14, 15]. Moreover, a decline in the liver enzymes ASAT,
ALAT, and PAL could indicate that the plant has a protective
effect on the liver. The results obtained could be explained by
the fact that these diets do not cause a degradation of the func-
tion of liver cells, which would lead to an abnormal release of
enzymes [16]. In addition, the DFT, FMT, and FFT diets, which
will still cause hepatic cytolysis even after regular consumption
[17]. Indeed, the increase in ASAT and ALAT levels in the
blood is due to their release following damage to liver cells [18,
19].

The BT marker is statistically identical in both FMT and FFT
trials, but there is no significant difference (p >0.05) in the other
trials. The regular consumption of these FMT and FFT trials
would lead to a negative impact on Kidneys.

There is no significant difference in the BC biomarker (0.3
g/L) which would be explained by an identical overall function-
ing of the livers of rats from different batches [20, 21].

The blood count (blood formula) is a test that provides infor-
mation on the elements contained in the blood (red blood cells,
leukocytes and blood platelets). It can reveal a large number of
pathologies such as anemia, coagulation problems and viral
infections. Hematological parameters are also used as early in-
dicators of the toxicity of pollutants on these tissues [22]. Rats
fed DMT diets have statistically lower hematocrit than MC con-
trols. This is also reflected in the level of white blood cells,
lymphocytes, monocytes and granulocytes but also in the level
of red blood cells (hemoglobins). Various studies have indicated
that the decrease in red blood cells and hemoglobin could
caused by anemia [12]. Hence, these diets would be the basis of
anemia. In addition, white blood cells are protective cells of the
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body against infections. Their decrease is an indicator of the
failure of the immune system [1]. However, according to Saadi
et al. [23], an increase in the number of WBCs is often consid-
ered as a clear sign of immune system activation, moreover it is
the rats fed the FFT diet that would trigger this immune activa-
tion. On the other hand, rats fed the DFT and FMT diets statis-
tically identical in hematocrit to those of their FC congeners
therefore have normal hematocrits. Nevertheless, there is a sig-
nificant difference in the platelets of animals from the different
control diets MC and FC (910.7 10° /L) which are statistically
higher than the trials studied DFT and FFT followed by FMT
and DMT. Hence, the platelet count of these diets is decreasing;
also, the (MCV) mean corpuscular volume followed by the
(MCHC) mean corpuscular hemoglobin concentration and the
rate of (MCH) corpuscular hemoglobin content is minimal in
the blood of rats regardless of the diet administered. Therefore,
consumption of these diets in general by rats does not affect
these enzymes, except those of the DFT diet, which affects
MCHC.

5. Conclusion

At the conclusion of this study, it is important to note that
only the FMT batch differs from the others, which are inferior to
the controls at the level of the PAL marker. Regular consump-
tion of all diets, including FFT and DFT diets (for TGO and BT
markers), and FMT (for TGO), would result in kidney dysfunc-
tion for the TGP marker. DMT diets cause rats to have a lower
hematocrit compared to MC controls, but normal hematocrits
are observed in rats fed DFT and FMT diets. No matter what
diet is administered, the (MCV) mean corpuscular volume,
(MCHC) mean corpuscular hemoglobin concentration, and
(MCH) corpuscular hemoglobin content are all less in rats'
blood. Therefore, these diets do not affect these enzymes, except
that of the DFT diet, which affects MCHC. In general, the fresh
Bombax calyx assays are found to have a negative effect on
hematological parameters in female rats compared to the dried
assays. On the other hand, those of the DMT and FMT diets
(males) overall seem normal, which should be valued and taken
into account at the dietary and medical level.

Abbreviations

ALP Alkaline Phosphatase Aspartate
Aminotransferase

BC Conjugated Bilirubin

BT Total Bilirubin

DFT Dry Female Test

DMT Dry Male Test

FC Female Control

FFT Female Fresh Test

FMT Male Fresh Test

HCT Hematocrit

MC Male Control
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PLT Platelet

TGO or ASAT Asparate Aminotransferase
TGP or (ALAT)  Alanine Aminotransferase
Ul International Unit

TGP or (ALAT)  Alanine Aminotransferase
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