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ABSTRACT

The haematinic potential of ethanol extract of Spondias mombin leaves was investigated in female Wistar rats. The
extract was orally administered at doses of 250mg/kg and 500mg/kg body weight for 42 days; at the expiration of which
histological and haematological were carried out. The liver of experimental groups showed no significant change
compared to control. Red blood cell count, haemoglobin concentration and pack cell volume were analysed as known
indices of anaemia. Serum liver enzymes were also analyzed for possible side effects. Ethanolic leaf extract of Spondias
mombin induced a significant (P<0.05) increase in erythrocyte count, haemoglobin concentration and packed cell
volume of experimental animals. The liver enzymes were not significantly altered. The result obtained collaborates with
the use of the plant locally as a haematinic.
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INTRODUCTION

The healing powers of plants have been exploited for centuries, with most pharmaceutical drugs derived
from them. Medicinal plants are mostly used in traditional setting in rural areas around the world
especially in the tropics where there is abundance of flora. Plants are relied upon in almost every part of
Africa for the treatment of ailments and diseases [1]. Every part of the tree of Spondias mombin is used
traditionally used for medicinal purposes. Researchers have reported scientific findings on its use [2-12].
Anaemia affects people of all ages especially the elderly, women of child bearing age and children [13]. It
is characterized by reduction in circulating red blood cell, haemoglobin and haematocrit per unit of
peripheral blood [14, 15]. It is estimated that half of the world’s population will experience some form of
anaemia in their lifetime [16]. The incidence of anaemia is higher in third world Countries due to
mitigating factors such as poor nutrition, poverty and malaria [17]; women are also found to be anaemic
during pregnancy [18]. Several plants have also been investigated for their haematinic properties; such as
Brillantasia nitens [19], Sphenocentum jollyanum seed oil [20], Telferia occidentals [21], Waltheria indica
[22], HYgrophila spinosa [23], Hibiscus sabdariffa [24] etc. Spondias mombin is traditionally given to
women shortly after child birth to increase their blood content as claimed by traditional birth attendants.
This necessitated the present study.

MATERIALS AND METHODS

Plant Material

Leaves of Spondias mombin were harvested from a locality (Ugep) in Cross River State, Nigeria. The plant
material was identified and authenticated by Mt Frank Apejoye, the Chief Herbarium, Department of
Botany, University of Calabar. A voucher specimen was deposited for reference (No. 313).

Preparation of Extract

2kg of plant material was washed, shade dried, powdered and thoroughly extracted with ethanol by cold
percolation method. The solvent was decanted after 72 hours and distilled off over boiling water bath,
concentrated under reduced pressure with the aid of a rotary evaporator and dried in a dessicator. The
yield of the plant was 12% (w/w).
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Animals

Eighteen [18] female wistar rats with an average weight of 180g used for this study were obtained from
the Department of Zoology and Environmental Biology, Faculty of Sciences, University of Calabar, Nigeria.
The animals were maintained in the Department of Anatomy, University of Calabar where the study was
carried out. Permission was obtained for the study from the departmental Ethical Committee and the
study was carried out according to the principles prescribed for laboratory animal use. The rats were fed
with commercial rat chow obtained from Pfizer Nigeria Ltd and water was provided ad libitum.
Experimental Design

The animals were divided into three groups of six rats in each group. Group A served as control and was
administered vehicle only. Groups B and C were given ethanol extract of Spondias mombin leaf suspended
in 2mls of saline at doses of 250 and 500mg/kg body weight for 42 days. On the 43rd day, blood samples
were collected from the vugular vein of the rats in heparinised vials. Haematological analysis for RBC
count, haemoglobin concentration and percentage haematocrit volume were determined [25, 26]. Serum
level of liver enzymes (AST, ALT and ALP) was also analyzed [27]. Liver tissue was excised and processed
for routine histological study.

Statistical Analysis

Data obtained were subjected to T-test analysis and expressed as mean+ standard deviation. Values with
*P<0.05, **P<0.001, ***P<0.001 were considered significant.

RESULTS AND DISCUSSION

The liver of the test groups administered with extract at 250 and 500mg/kg body weight showed no
significant change from the con troll group. The cytoarchitecture well defined central vein, radially
arranged hepatocytes and sinusoids (Figs 1a-c).

Figure 1: Showing the cytoarchitecture of the liver of (a) control animals (b) animals administered with
250mg/kg body weight and (c) animals administered with500mg/kg body weight of Spondias mombin
ethanol extract. CV- Central Vein, SN- Sinusoid, HP-Hepatocytes.

The haematological parameters were dose-dependently increased in the experimental groups. Significant
(P<0.05) increase was indicated in the values of RBC, haemoglobin and haematocrit (Table 1). Defective
haematopoiesis is indicated by reduction in erythrocytes number and haemoglobin content, however, in
this study, there was no indication of anaemia from the levels of haemoglobin found. Haemoglobin is a
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protein used by red blood cells to distribute oxygen to other tissues and cells in the body [28]. The
significant increase in haematocrit in the study may be indicative of the normal functioning of the bone
marrow in the process of erythropoeisis, Similarly, levels of ALT and AST were non-significantly (P>0.05)
increased in the result obtained, AST and ALT are cardinal and specific indicators of biochemical changes
in response to any treatment [29]. The non-significant increase of these enzymes may imply that extracts
of Spondias mombin is safe and non-toxic to the liver. However, significance (P<0.001) was recorded in
the value of ALP. ALP is involved in the transport of metabolites across cell membranes, involved in
protein synthesis and glycogen metabolism [30] and is useful in diagnosing hepatobiliary or cholestatic
obstruction [31]. Most enzymes measured as indices of drug metabolism are released into the blood
stream when cells are damaged or their functions are disrupted. Cell membrane integrity is assessed by
its ability to prevent enzyme leakage dependent on intracellular energy [32]. Therefore, the significant
decrease (P<0.001) observed may mean protection against hepatobiliary damage.

The absence of histological changes in the liver alongside liver function test shows that Spondias mombin
may not adversely affect the liver. Therefore, this result supports the use of leaf extract of Spondias
mombin as a haematinic given to pregnant women after childbirth to combat anaemia induced during
pregnancy and it can also be given to anyone anaemic.

Table 1: Effect of Spondias mombin leaf extract on the haematological parameters of rats treated for 42

days
Treatment Erythrocyte Leukocyte Haemoglobin Haematocrit
(106/ul) (103/ul) (g/dD) (%)
Group A Control 7.44+0.38 19.58+3.50 11.68+0.59 45.78+ 2.64
Group B (250mg/kg) 8.67+0.19* 21.24+2.64** 15.82+0.23** 47.92+0.80*
Group C (500mg/kg) 8.72 £0.10* 24.32+1.69** 16.34+0.55** 48.80+0.85*

Values represent mean * standard deviation of six animals
*P<0.05, **P<0.01 when compared to control animals.

Table 2: Effect of Spondias mombin leaf extract on the serum liver function of rat treated for 42 days

Treatment AST (u/L) ALT (p/L) ALP (u/L)
Group A Control 503.25+16.52 132.85+3.84 24.2549.09
Group B (250mg/kg) 516.57+10.14 148.36+8.59 3.13+1.10%**
Group C (500mg/kg) 520.88+18.46 153.26+4.63 0.43+0.13%**

Values represent mean * standard deviation of six animals
*#*P<0.001 when compared to control animals.

REFERENCES

1. Karou, D., Nadembega, W.M.C,, Ouattara, L., Illboudo, D. P., Canini, A., Nikiéma,].B.& Traore, A.S (2007). African
ethnopharmacology and new drug discovery. Med Plant Sci Biotechnol, 1:61-69.

2. Igwe, C.U., Onyeze, G.0.C,, Onwuliri, V.A,, Osuagwu, C.G. & Ojiako, 0.A (2010). Evaluation of the chemical
compositions of the leaf of Spondias mombin Linn from Nigeria. Aust ] Basic Appl Sci 4: 706-710.

3. Njoku, P.C & Akumefula, M.1(2007). Phytochemical and nutrient evaluation of Spondias mombin leaves. Pakistan
J Nutr 6: 613-615.

4. Uchendu, C.N. & Isek, T (2008). Antifertility activity of aqueous ethanolic leaf extract of Spondias mombin
(Anacardiaceae) in rats. Afr health Sci 8: 163-167.

5. Nworuy, C. S, Akah, P.A,, Okoli, C.0.& Okoye, T.C (2007). Oxytotic activity of leaf extract of Spondias mombin .
Pharmaceut Biol 54: 366-371.

6. Ademola, 1.0., Fagbemi, B.0. & Idowu, S.0 (2005). Antihelmintic activity of extract of Spondias mombin against
gastrointestinal nematodes of sheep, studies in vitro and in vivo. Trop Ani Health Prod 37(3): 223-235.

7. Abad, MJ., Bermejo, P., Carretero, E. & Martinez-Acitores, C (1996). Anti- inflammatory activity of some
medicinal plant extracts from Venezuela. ] Ethnopharmacol.55(1): 63-68.

8. Akubue, P.L, Mittal, G.C & Aguwa, C.N (1983). Preliminary pharmacological study of some Nigerian medicinal
plants. J Ethnopharmacol. 8: 53-63.

9. Ayoka, A.0., Akomolafe, R.O., Iwalewa, E.O. & Ukponmwan, O.E (2005). Studies on the anxiolytic effects of
Spondias mombin L. (Anacardicaea) extracts. Afr ] Trad Compl Alt Med. 2(2): 153-165.

10. Asuquo, O.R., Ekanem, T.B., Eluwa, M.A, Oko, 0.0. & Ikpi, D.E (2012). Evaluation of toxicological effects of
Spondias mombin in adult male Wistar rats. J Nat Sci Res. 2(2): 144-151.

11. Asuquo, O.R,, Ekanem, T.B,, Udoh, P.B,, Eluwa, M.A,, & Mesembe, O.E (2012). Antigonadotrophic effect of Spondias
mombin leaf extract in male Wistar rats. ] Biol Agric Healthcare. 2(7): 14-17.

12. Asuquo, O.R,, Ekanem, T.B.,, Udoh, P.B. & Eluwa, M.A (2012). Histomorphological study of the antifertility effect of
Spondias mombin L. in adult male rats. ] Pharm Biol Sci. 3(2): 29- 34.

ABR Vol 4 [2] June 2013 55|Page © 2013 Society of Education, India



13.

14.
15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

Asuquo et al

Ogbe, RJ.,, Adoga, G.I & Abu, A. H (2010). Antianaemic potentials of some plant extracts on phenyl hydrazine-
induced anaemia in rabbits. ] Med Plant Res. 4(80): 680- 684.

Oma, N. U (1991). Iron deficiency anaemia. Clin Pharm Herbal Med.7(1166): 12-15.

Aguwa, C.N (1996). Therapeutic basis of clinical pharmacy in the Tropics. 2nd ed. Optimal Publishing, Enugu,
Nigeria.

Dash, A.K,, Dulta, G.k., Sardar, Kk & Sahoo, G (2012). Ethnomedicinal importance of Hygrophila spinosa T Anders:
A review. Plant Arc h. 12(1): 5-9

Stevens, R.D (2000). Anaemia- the scourge of the Third world. Health Millions. 26(2): 21-23

Owolabi, M.O., Owolabi, A.0.& Olaolorun, D.A (2012). Sociodemographic factors in anaemia in pregnancy in
South-Western Nigeria. S Afr Fam Pract. 54(3): 222-227.

Akah, P.A, Okolo, CEE. & Ezike, A.C (2009). The haematinic activity of the methanol leaf extract of Brillantasia
nitens Lindau (Acanthaceae) in rats. Afr ] Biotechnol. 8(10): 2389-2393.

Mbaka, G.O &0wolabi, M.A (2011). Evaluation of haematinic activity and subchronic toxicity of Sphenocentum
jollyanum (Menispermaceae) seed oil. EurJ Med Plants. 1(4): 140-152.

Alada, A.R.A (2000). The haematological effect of Telferia occidentals diet preparation. Afr. ] Biomed Res. 3(3):
185-186.

Oladiji, A.T., Abdullahi, S.A. & Yakubu, M.T (2005). Evaluation of haematinic potential of aqueous extract of
Waltheria indica L root on rats reared on iron sufficient and iron deficient feeds. Nig ] Biochem Mol Biol. 20(2):
115-122.

Gomes, A, Das, M. & Dasgupta, S.C (2001). Haematinic effect of Hygrophila spinosa T Anderson on experimental
rodents. Indian | Exp Biol 39(4): 381-382.

Adigun, M.O., Ogundipe, 0.D., Anetor, J.I. & Odetunde, A.0 (2006). Dose-dependednt changes in some
haematological parameters during short-term administration of Hibiscus sabdariffa calyx aqueous extract (zobo)
in Wistar albino rats. Afr ] Med Med Sci. 35(1): 73-77.

Dacie, ].V. & Lewis, S.M (1975). Practical haematology 5t ed. Churchill Livingstone, London pp 502-503.
Alexander, R.R. & Griffiths, ].M (1993b), haematocrit determination by the cyanomethaemoglobin method In:
Biochemical methods, 2nd ed, John Wiley and Sons, Inc Publications, New York pp 186-187.

Reitman, S. & Frankel, S (1957). A colorimetric method for the determination of serum alanine transaminase and
aspartate aminotransferases. Amer J Clin Pathol 28: 56-63.

Choudhari, C.V. & Deshmukh, P.B (2007). Acute and subchronic toxicity study of Semecarpus anacardium on
haemoglobin percent and RBC count of male albino rats. /] Herb Med Tox. 1(1): 43-45.

Hurtuk, B.L. & Krefetz, R.G (1992). Enzymes: In Bishop, M.L., Duben-Engel Kirk, J.L.& Fody, L. P (Eds) Clinical
Chemistry, Principles, Procedures and Correlations. 2nd ed Philadelphia, ] B Lippincott Company pp 215-233.
Tokumitsu, S. & Fishman, W. H (1983). Alkaline phosphatise biosynthesis in the endoplasmic reticulum and its
transport through the Golgi apparatus to the plasma membrane: Cytochemical evidence. J Histochem Cytochem.
31(5): 647-655.

Johnson, D.F & Fody, E. P (1992). Liver function: In Bishop, M.L, Duben-Engel Kirk, J.L. and Fody, E.P (Eds),
Clinical chemistry, principles, procedures and correlations. (2nd ed). Philadelphia: ].B Lippincott Company. Pp
473-478.

Numakami,K., Aoki, Y., Ogava, Z. & Itohi, H (1999). A kinetic model of mitochondrial aspartate aminotransferases
transmigration in hepatobiliary disorders. Ann Clin Biochem. 36: 226-232.

How to Cite This Article
Asuquo R. O,, B. T. Ekanem, B. P. Udoh, E. 0. Mesembe, E. P. Ebong. (2013). Haematinic Potential of Spondias Mombin
Leaf Extract in Wistar Rats. Adv. Biores. 4 (2): 53-56.

ABR Vol 4 [2] June 2013 56|Page © 2013 Society of Education, India



