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management and treatment of various ailments. This study examined
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and compared the effects of aqueous and ethanolic extracts of
Tetrapleura tetraptera fruit on some haematological parameters in
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female wistar rats. 15 female wistar rats (180-200g) fed with rat feed
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and water ad libitum were randomly assigned into three groups (n=5)
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thus: control, aqueous and ethanolic groups. The three groups were

Department of Physiology,

treated with daily oral administration of 0.2mL normal saline, aqueous
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(60mg/kg body weight) and ethanolic (40mg/kg body weight) extracts
of Tetrapleura tetraptera respectively for 21 days. Blood samples were
collected from each animal through cardiac puncture for

haematological analysis. Red cell indices, platelets count and platelet large cell ratio were not
significantly different among the three groups. Mean platelet volume and platelet distribution
width were significantly decreased in aqueous (p<0.05) and ethanolic (p<0.01) groups
compared with control. Total white blood cell and lymphocytes counts were significantly
(p<0.05) increased in aqueous group compared with control. Neutrophils count was
significantly (p<0.05) decreased in aqueous group compared with control. Total white blood
cell count was significantly (p<0.01) decreased in ethanolic group compared with aqueous
group. Both aqueous and ethanolic extracts of the fruit exhibited the same effect. Both had no
significant effect on platelet count and red cell indices but decreased platelet distribution
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width and mean platelet volume. Moderate use of both extracts is advised as excess use may
be detrimental to individuals with bleeding and/or blood coagulation disorders.
KEYWORDS: Extract; Haematological parameters; platelet; red blood cell; Tetrapleura
tetraptera; white blood cell.
INTRODUCTION
Several plants have been employed therapeutically for the management and treatment of
several ailments. The plant, Tetrapleura Tetraptera (TTE) is an example of such plants. TTE
is a medicinal and nutritional plant distributed in the lowland forest of tropical Africa. It is a
deciduous tree belonging to the family “Minosaceae”.[1] It is commonly called Aidan tree in
English Language. In Nigeria, it is called Aridan or Aidan by the Yoruba tribe, Edeminang by
the Efiks, Uyayak by the Ibibios, Oshosho by the Igbos, Dawo by the Hausas, and Ora ora,
Ighimiakia, Ihokiriho and Imiminje by the people of Awka, Bini, Ngwa and Etsako
respectively.[1, 2, 3] The fruit of TTE consists of a fleshy pulp with small, brownish-black seed
and has a fragrant, characteristics pungent aromatic odour.[4] In addition to its medicinal
property, TTE fruit is used popularly as a seasoning spice in Southern and Eastern Nigeria.[5,
6]

The medicinal property of TTE is due to the presence of several phytochemicals and

minerals in the plant. Phytochemical screening of ethanolic extract of TTE fruit revealed the
presence of flavonoids, tannins alkaloids, sugar, saponins, cardiac glycosides, magnesium,
phosphorus, potassium, calcium, sodium, zinc and vitamins A, C and E.[7, 8]
The medicinal property of different parts of the plant has been demonstrated in the treatment
of malaria, diabetes mellitus, schistosomiasis, asthma, arthritis, hypertension and wound
healing.[9, 10] Both aqueous and ethanolic extracts of TTE have exhibited several therapeutic
effects. The fruits have been reported to have strong molluscicidal [4], antidiabetic[11],
antioxidant[1,12,13], anticonvulsant[14], analgesic and anti-inflammatory[3,
anti-plasmodial[16],

anti-insulin

resistance

and

anti-obesity[17],

14]

, antibacterial[15],

wound

healing[18],

hypocholesterolemic[19] and hepatoprotective[20] effects.
It is worthy of note that both aqueous and ethanolic extracts of TTE fruit do not have the
same potency. Ethanolic extract of the fruit has been reported to exhibit better antibacterial
activity than the aqueous extract.[21] Also, both extracts of the fruit have been reported to
exhibit antimalarial effect with ethanolic extract being more effective.[22] Ethanolic extract of
TTE (50 and 100mg/kg b. w.) administered to rabbits caused significant decrease in red blood
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cell (RBC) count and white blood cell (WBC) count and increase in mean corpuscular
volume (MCV) with no significant effect on levels of haemoglobin (Hb), packed cell volume
(PCV), mean corpuscular haemoglobin (MCH) and mean corpuscular haemoglobin
concentration (MCHC).[7] The aqueous fruit extract (24.5, 49 and 73.5mg/kg) was reported to
increase RBC, total WBC, platelet, lymphocyte and neutrophil counts and MCV, MCH and
MCHC[23] in rats. From the foregoing, Reports on haematological effect of TTE are very
scanty and the available reports[7, 23] are controversial. To date, no study has compared the
effects of aqueous and ethanolic extracts of TTE fruit on haematological parameters in rats.
The present study was therefore conducted to examine and compare the effects of aqueous
and ethanolic fruit extracts of Tetrapleura tetraptera on blood parameters in female wistar
rats.
MATERIALS AND METHODS
Preparation of Aqueous Extract
One hundred ripe fruits of Tetrapleura tetraptera were purchased from Ikono Local
Government Area in Akwa Ibom, Nigeria. The fruits were botanically identified and
authenticated at the herbarium of the Department of Botany, University of Calabar, Nigeria.
They were washed with distilled water and dried using an oven (Astell Hearson, Germany) at
45-50°C. Fifty of the dried fruits were pulverized into coarse particles with mortar and pestle.
The particles weighing 1200g were macerated in 2700mL of distilled water for 24 hours,
filtered and the filtrate was concentrated to dryness at 45°C and then stored in a refrigerator
until it was used. The yield of the dried extract was 96.50g.
Preparation of Ethanolic Extract
The remaining fifty dried fruits were also pulverized into coarse particles with mortar and
pestle. The particles (1120g) were soxhlet extracted using 80% ethanol for 24 hours. The
resulting extract was concentrated using a hot plate (Stuart, Great Britain) at 45°C and then
stored in a refrigerator until it was used. Final yield of the extract was 120.90g
Experimental Animals
Fifteen (15) female wistar rats (180-200g) were used for the study. The rats were bought from
Department of Agriculture, University of Calabar and handled according to Helsinki’s 1964
laid down principles. They were kept in properly ventilated wooden cages in the animal
house of Physiology Department, University of Calabar and given rat feed and water ad
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libitum and exposed to 12/12 hours light/dark cycle. The rats were allowed for seven (7) days
to acclimatize before treatment commenced.
Animal Grouping and Extract Administration
The 15 rats were assigned by randomization into 3 groups (n=5) thus: control, aqueous and
ethanolic groups. The 3 groups received rat feed and water. In addition, control group
received 0.2mL normal saline while aqueous group received 60mg/kg body weight of the
aqueous extract of Terapleura tetraptera once daily and ethanolic group received 40mg/kg
body weight of the ethanolic extract once daily. All treatments lasted for 21 days.
Collection of Blood Samples
At the end of 21 days of treatment, the rats were sacrificed under chloroform anaesthesia
(3.8%). Collection of blood samples was done through cardiac puncture using 5mL syringes
with

21G

needles.

The

samples

collected

were

put

into

pre-labelled

ethylenediaminetetracetate (EDTA) vials and gently agitated to ensure uniform spread of
EDTA after which the samples were immediately used for measurement of haematological
parameters.
Measurement of Haematological Parameters
Haematological parameters were measured using automated cell counter (Coulter Electronics,
Luton, Bedfordshine, UK) having standard calibrations in line with the instructions of the
manufacturer. Parameters measured were: red blood cells (RBC) count, haemoglobin (Hb)
concentration, packed cell volume (PCV), red cell distribution wide standard deviation
(RDW-SD), red cell distribution wide coefficient of variation (RDW-CV), platelet count,
platelet distribution width (PDW), mean platelet volume (MPV), platelet large cell ratio (PLCR), total white blood cells (TWBC) count, neutrophils count and lymphocytes count.
Statistical Analysis
Results are presented as mean ± standard error of mean (SEM). Data were analyzed using
Statistical Package for Social Science (SPSS) (version 17). Statistics used was one way
analysis of variance (ANOVA) followed by post hoc multiple comparison. p<0.05 was
considered statistically significant.

www.wjpr.net

Vol 7, Issue 10, 2018.

33

Udefa et al.

World Journal of Pharmaceutical Research

RESULTS
Red Blood Cell Indices
Table 1 shows RBC count (x106 cell/µL), Hb concentration (g/dL), PCV (%), RDW-SD (fL)
and RDW-CV (%) for control, aqueous and ethanolic groups. There was no significant
difference in haematological parameters among the groups. However, Hb concentration was
significantly (p<0.01) decreased in aqueous group compared with control.
Table 1: Comparison of red blood cell indices between the different groups.
Parameters
Control
6
7.04 ± 0.10
RBC (x10 cell/µL)
14.48 ± 0.27
Hb (g/dL)
41.48 ± 0.51
PCV (%)
30.24 ± 0.27
RDW-SD (fL)
12.56 ± 0.29
RDW-CV (%)
Values are expressed as mean ± SEM, n = 5.

Aqueous
6.87 ± 0.37 ns
14.70 ± 0.23ns
42.68 ± 1.88 ns
33.68 ± 2.06 ns
14.02 ± 1.15 ns

Ethanoloic
6.96 ± 0.27 ns, nx
14.24 ± 0.09 ns, nx
43.50 ± 1.24 ns, nx
34.14 ± 0.28 ns, nx
13.94 ± 0.77 ns, nx

ns = Not significant vs control
nx = Not significant vs Aqueous
Platelet Indices
Table 2 shows platelet count (x103 cell/µL), PDW (fL), MPV (fL) and P-LCR (%) for
control, aqueous and ethanolic groups. There was no significant difference in platelet indices
among the groups except PDW and MPV that were significantly decreased in aqueous
(p<0.05) and ethanolic (p<0.01) groups compared with control.
Table 2: Comparison of platelet indices between the different groups.
Parameters
Control
Aqueous
Platelet Count
907.00 ± 67.70
892.60 ± 60.43 ns
(x103 cell/µL)
8.42 ± 0.20
7.48 ± 0.22 *
PDW (fL)
6.96 ± 0.08
6.42 ± 0.12 *
MPV (fL)
6.74 ± 0.43
4.98 ± 0.39 ns
P-LCR (%)
Values are expressed as mean ± SEM, n = 5.

Ethanolic
823.40 ± 70.15 ns, nx
7.20 ± 0.28 **, nx
6.32 ± 0.20 **, nx
4.96 ± 1.05 ns, nx

ns = Not significant, *p<0.05, **p<0.01, vs control;
nx = Not significant vs Aqueous
Total White Blood Cell (TWBC), Neutrophil and Lymphocyte Counts
Table 3 shows TWBC (x103 cell/µL), neutrophil (%) and lymphocyte (%) counts for control,
aqueous and ethanolic groups. TWBC and lymphocyte count was significantly (p<0.05)
increased in aqueous group compared with control. There was a significant decrease in
www.wjpr.net
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TWBC and neutrophil counts in ethanolic (p<0.01) and aqueous (p<0.05) groups compared
with aqueous and control groups respectively.
Table 3: Comparison of white blood cell indices between the different groups.
Parameters
Control
Aqueous
TWBC
6.76 ± 1.16
12.60 ± 2.22 *
(x103 cell/µL)
34.34 ± 3.72
20.88 ± 3.70 *
NEUT (%)
65.58 ± 3.75
79.12 ± 3.70 *
LYM (%)
Values are expressed as mean ± SEM, n = 5.

Ethanolic
4.32 ± 0.43 ns, b
26.60 ± 1.85 ns, nx
72.48 ± 1.73 ns, nx

ns = Not significant, *p<0.05 vs control;
nx = Not significant, b = p<0.01 vs Aqueous
DISCUSSION
Tetrapleura tetraptera (TTE) is a plant that is distributed in the lowland forest of tropical
Africa. In Nigeria, the fruit of the plant is used as a seasoning spice and for the management
of various ailments. This study investigated and compared the effect of aqueous and ethanolic
fruit extracts of Tetrapleura tetraptera on haematological parameters in female wistar rats.
RBC count, Hb concentration, PCV, RDW-SD and RDW-CV were not significantly different
among all groups (Table 1). The results for Hb and PCV are in tandem with that of Odesanmi
et al.[7] but contradict their result for RBC count which showed significant decrease. Jimmy
and Ekpo[23] reported a significant increase in RBC count following administration of
aqueous extract of TTE which is contradictory to the present result. Our results suggest that
TTE at the administered doses did not affect erythropoiesis, heme biosynthesis, and oxygencarrying capacity of blood and/or cause red blood cell lysing. Differentiation of precursor
cells and maturation of red blood cells (RBCs) were also probably not affected by the extract
because there was no variation in the sizes of circulating RBCs as indicated by the nonsignificant change in RDW-SD and RDW-CV. Aqueous and ethanolic fruit extracts of TTE
therefore exhibited similar effect on red cell indices.
Platelet count and P-LCR were not significantly different among all groups but PDW and
MPV were significantly decreased in the treatment groups compared with control (Table 2).
This finding contradicts the report by Jimmy and Ekpo[23] where aqueous extract of TTE was
reported to significantly increase platelet count. The non-significant change in platelet count
and P-LCR from our results indicates that both aqueous and ethanolic fruit extracts of TTE
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probably did not affect the role of platelets (i.e. aggregation and formation of platelet plug) in
the blood clotting process. Platelet aggregation is not affected when P-LCR is not affected
significantly. The decreased PDW indicates that both aqueous and ethanolic fruit extracts of
TTE decreased platelet size. Both extracts exhibited the same effect on platelet indices.
TWBC count was significantly increased in aqueous group compared with control and
significantly decreased in ethanolic group compared with aqueous group. Neutrophils and
lymphocytes counts in aqueous group were significantly decreased and increased respectively
compared with control (Table 3). The increase in TWBC and lymphocytes counts in aqueous
group is in tandem with Jimmy and Ekpo[23] but the decrease in neutrophil count in this group
contradicts their report where neutrophil count was significantly increased on the 14th and
28th day of administration of aqueous extract of TTE. Odesanmi et al.[7] previously reported
that ethanolic extract of TTE significantly decreased WBC count. This finding contradicts
ours- there was no significant difference in TWBC count between ethanolic and control
groups in our study. The increase in TWBC and lymphocytes counts indicates the activation
of the defence mechanism and immune system of the rats. Increase in lymphocytes count
(lymphocytosis) occurs during infections. Certain cytotoxic substances (such as alkaloids and
saponins) are present in the extract of Tetrapleura tetraptera.[7] The significant increase in
TWBC and lymphocyte count in aqueous group compared with control which does not occur
in the ethanolic group is probably due to difference in the doses administered (60mg/kg for
aqueous and 40mg/kg for ethanolic) implying that more cytotoxic components were present
in the aqueous extract than in the ethanolic extract used. Further work is needed for more
clarification. It is possible that the increase in TWBC and lymphocyte counts is a
consequence of the activation of the immune system in a bid to protect the body of the rats
from attack by the cytotoxic components of the aqueous extract.
CONCLUSION
Both aqueous and ethanolic extracts of Tetrapleura tetraptera fruit exhibited similar effect.
They did not affect red cell indices and platelet count but decreased PDW and MPV.
Aqueous extract increased TWBC and lymphocytes counts and decreased neutrophil count
whereas ethanolic extract did not exhibit any significant effect on TWBC, lymphocytes and
neutrophils counts. We therefore advise that Tetrapleura tetraptera fruit should be consumed
moderately as excess consumption may be detrimental to individuals with bleeding and/or
blood coagulation disorders.
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