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Abstract____________________________________________________________________________
Background:Cleistopholis patens (Cp) (Annonacae) is a popular medicinal herb used in the the treatment of cardiovascular
disorders in Nigerian ethnomedicine.
Objectives: The present study investigated the effects of the aqueous leaf extract of Cp on lipid and haematological profile of
hypercholesterolemic Albino rats.
Methods: The animals were divided into 5 groups (A – E) of 5 animals per group. All the animals in groups A – D, along
with their normal diet, also received 400 mg/kg of cholesterol suspended in 2 % Tween 80 (p.o) daily for 60 days. Six hours
after each cholesterol feeding, the animals were treated respectively with a hypolipodemic drug, simvastatin; 10 mg/kg, C.
patens extract; 400 mg/kg, 600 mg/kg and 2 % Tween 80 (negative control). The last group (positive control) received
cholesterol free diet and 2 % Tween 80. All the treatments were administered orally for a period of 60 days. Thereafter, the
lipid and haematological profile of serum and blood samples collected were determined respectively.
Results: Treatment with simvastatin (10 mg/kg), the extract (400 and 600 mg/kg) significantly (P =0.033) lowered the total
cholesterol, triglycerides, low density lipoproteins (LDL) levels and significantly (P =0.05) increased the level of high
density lipoproteins (HDL) in comparison with the negative control group. There was no significant difference between the
cholesterol lowering effect of the extract and that of simvastatin (P =0.991). The haemoglobin concentration, packed cell
volume, red and white blood cell counts of treated animals did not produce any significant change (P =0.705). The LD50
showed that the extract has a wide margin of safety.
Conclusion:. The extract showed marked hypolipidemic activity.

Keywords: Cleistopholis patens; hypolipidemic activity; haematological parameters.
Received on 17/10/2010; revised on 14/01/2011; accepted on 15/01/01/2011

_________________________________________________________________________________
Ann Med Health Sci Res Jan 2011; 1(1) 115-122

Introduction
The elevation of serum total cholesterol,
triglycerides and low density lipoproteinl (LDL)
along with decreased HDL levels are known to
cause hyperlipidemia which is responsible for
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initiation and progression of atherosclerosis
impasse.1, 2 This is the hallmark of early
cardiovascular disease. Cardiovascular diseases
have been implicated as leading causes of death in
developed and the third world countries. In Africa
and in most other third world countries, where the
use of folk medicine is prevalent, the search for
herbal cure is a common practice. There is an
increasing interest in the use of natural products as
protective agents against cardiovascular diseases.
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In China, green tea is increasingly being
used as a protective agent against cardiovascular
diseases. 3, 4 The effect of drinking green tea on
plasma lipoproteins appears to be characterised
by decreasing LDL cholesterol and increasing
HDL cholesterol levels. 4,5
Cleistopholis patens (Benth.) Engl. & Diels.
(Family: Annonaceae) is a tree of about 30 m
high, occurring from Sierra Leone eastwards
into Uganda and Zaire. In Nigeria, the Igbo
tribe of Southeastern region refers to it as „ojo‟
while the Yorubas call it „apako‟ in their native
dielect. 6 In Liberia, the tree trunks are used to
float heavy timber while in Ghana the trunks are
used as floats, to make drums, canoes and roofbeams. 6 In Nigeria, it is used to make canoes
and has been called „canoe wood‟.6 In Ghana,
leaf-infusion, with lemon grass, papaya or other
plants, has been used for infective hepatitis.
The leaves have been used as a vermifuge in
many countries. 6 In Nigeria, (South East), leaf
extracts from this plant are used in the treatment
of cardiovascular diseases by traditional healers
[oral information]. The leaf oil contains betaocimene as the main constituent, while the fruit
oil contains linalool oxides. The main
components of the stem-bark oil are myrcene,
P-cymene, and germacrene D. The root bark of
Cleistopholis patens collected in Ghana yielded
two sesquiterpenes and five alkaloids. 6 This
work was therefore, designed to evaluate the
effects of the aqueous leaf extract of C. patens
on lipid and haematological profile in
hypercholesteleromic rats.
Materials and Methods
The experimental protocol used in this study
was approved by the Ethics Committee of the
University of Nigeria, Nsukka, and conforms
with the guide to the care and use of animals in

research and teaching of University of Nigeria
(Nsukka, Enugu State, Nigeria).
Animals
The rats (males and females) used in this study
(150-232g) of about 10 weeks old were obtained
from the animal house of the Department of
Veterinary Obstetrics and Gynaecology, Faculty of
Veterinary Medicine, University of Nigeria,
Nsukka. The males were separated from the
females to avoid mating. The animals were
acclamatised for 2 weeks and were housed in
aluminium cages. They were fed ad libitum on
Vital ® pelleted grower feed mash and water while
the study lasted.
Plant Collection and Identification
The leaves of C. patens were obtained from
Nsukka locality in Enugu state, Nigeria, in April,
2009 and were identified in the Department of
Botany, University of Nigeria, Nsukka, by a plant
taxonomist. A voucher specimen has been
deposited in the Department‟s hebarium for
reference purposes.
Preparation of the Extract
The fresh leaves of C. patens were dried at room
temperature and then reduced to coarse powder.
The powder (150 g) was soaked in 600 ml of
petroleum spirit to defat the substance. The dried
marc was later soaked in distilled water kept in a
beaker. They were shaken at regular intervals of 2
hours. After 24 hours, the extract was filtered with
number 1 Whatman filter paper. The concentration
of the aqueous extract and the yield were
determined. It was then stored in the referigerator
at 40C before the study commenced.
Chemicals, Solutions/Reagents
Enzymatic kits for serum triglyceride (TG), total
cholesterol (TC), high density lipoprotein (HDL)-
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cholesterol and low density lipoprotein (LDH)cholesterol were purchased from Sigma
Chemical, USA. The cholesterol used came
from BHD, USA; simvastatin (Ranbaxy, India).
Acute Toxicity
A total of 25 Albino Wistar (males and females
kept separate) rats weighing between 150 and
232 g were used to determine the acute toxicity
of the aqueous extract of Cleistopholis patens
(leaves). They were assigned to 5 (A, B, C, D,
and E) groups of 5 rats per group. The animals
were deprived of water for 16 h before the
administration of the extract. The animals were
administered orally with the extract at doses of
200, 400, 600, 800 and 1000 mg/kg
respectively. The rats were given food and
water ad libitum and were observed over a
period of 24 h for acute toxicity signs such as
dullness, ruffled hair, depression, clumping
together and death.
Determination of Serum Cholesterol and
Triglycerides
Five groups of rats (n=5) were selected for the
study. The animals were grouped according to
their sexes and treated as follows: The first
group received cholesterol (400 mg/kg) and
simvastatin (10 mg/kg). The second and the
third groups received cholesterol orally as in the
first group and were treated with 400 and 600
mg of C. patens respectively. The fourth group
served as the negative control. This group
received only cholesterol (400 mg/kg) and 2 %
Tween 80 while the fifth group served as the
untreated control that received only 2 % Tween
80. Cholesterol was suspended in Tween 80.
The extract and the drug were given 6 h after
administration of cholesterol. The treatment
lasterd for 60 days.
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Lipid Profile
The lipid profile such as Total cholesterol (TC),
Triglycerides (TG), high density lipoproteins
(HDL) and low density lipoproteins were estimated
by standard methods.7
Haematological Analyses
At day 60, rats in all the groups were bled through
the retrorbital plexus. 8 Blood samples for the
haematological analyses were collected into a
bottle containing EDTA anticoagulant while the
samples for biochemical analyses were collected
into bottles without anticoagulant and allowed to
clot. Serum was harvested from the clotted blood
after centrifugation at 1500 rpm. Red blood cell
count (RBC) and total leukocyte count (TLC) were
done using haemocytometer9, haemoglobin
concentration (HbC) determination was carried out
using Cyanomethaemoglobin method, 10 and
packed cell volume (PCV) was determined by
microhaematocrit method. 8
Statistical Analysis
The data collected were subjected to statistical
analysis using the procedure outline for a
completely randomised design 11. Values were
recorded as mean and standard deviation using
SPSS 17.0.Test for significance was performed
using the One way analysis of variances (ANOVA)
and the appropriate post hoc test.
Results
Extraction
The aqueous extract of Cleistopholis patens
(leaves) was brown in colour and the concentration
was 37 mg/ml. The yield was 0.55 % w/w.
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Acute Toxicity
No death was recorded even at the highest dose
of 1000 mg/kg body weight.
Lipid Profile
The lipid profile showed significant decreases in
the concentration of total serum cholesterol,
triglycerides and the LDL (P =0.033; P =0.01
and P =0.009 respectively), along with
significant (P =0.01) increases in the level of

HDL in the groups treated with the extract and
simvastatin when compared with the group treated
with cholesterol only. (Table 1).
Haematological Analyses
The haematological parameters monitored include,
PCV, haemoglobin concentration, RBC and WBC
counts. These parameters did not change
significantly ; P =0.705. (Table 2).

Table 1: The Effects of Aqeous Extract of C. patens on Rats Fed Cholesterol for 60 Days

Lipid Profile

Total
Serum
Cholesterol (mg/dl)
Triglycerides (mg/dl)
HDL (mg/dl)
LDL (mg/dl)

A
Simvastatin
(10mg) +
Cholesterol
38.00 ± 8.87**+

B
Extract
(400mg/kg) +
Cholesterol
42.00 ± 5.29*+

Mean ± SEM
C
Extract
(600mg/kg) +
Cholesterol
31.00 ±2.52**

53.13 ± 16.44*
28.10 ± 3.27*
15.96 ± 2.90**

46.88 ± 12.88*
27.50 ± 5.66*
16.71 ± 2.30**

37.50 ± 7.22*
27.86 ± 3.83*
13.18 ±5.42**

D
Cholesterol
Only

E
Control

73.00 ± 4.34+

30.00 ± 7.75**

62.50 ± 7.22
22.00 ± 5.66
35.63 ± 1.06

46.75 ± 10.71*
30.20 ± 2.52*
16.04 ± 8.37**

*P =0.033, ** P = 0.01 in comparison with the negative control (cholesterol group only)
Table 2: The Mean Haematological Changes in Rats Fed Cholesterol for 60 Days and Treated with
Aqueous Extract of C. patens
Groups
Simvastatin
Extract
Extract
Cholesterol
Control
(10mg)
(400mg/kg)
(600mg/kg) +
only
+Cholesterol
+Cholesterol
Cholesterol
42.40 ± 0.97
41.20 ± 1.02
41.60 ± 1.36
39.60 ± 0.68 41.60 ± 1.21
PCV (%)
13.30 ± 0.43
11.52 ± 0.73
11.92 ± 0.43
10.94 ± 0.53 12. 84 ± 0.51
HB (g/dl)
6
RBC(x10 /µL) 6.84 ± 0.17
6.31 ± 0.24
6.44 ± 0.17
6.03 ± 0.15 6.72 ± 0.21
WBC(x103/µL) 10.06 ± 1.22

10.30 ± 2.01

Discussion
This work investigated the hypolipidemic effect
of C. patens in hypercholesterolemic rats.
Feeding the animals with with 400 mg/kg of
cholesterol for 60 days resulted in
hyperlipidemia as evidenced in the negative
control group. (Table 1). Hyperlipidemia has

9.86 ± 1.31

9.58 ± 7.93

9.88 ± 6.94

been implicated in the development of
atherosclerosis 12. In this study, all the doses of the
extract (400 and 600 mg/kg) and simvastatin (10
mg/kg) showed significant decreases in the blood
lipid levels when compared with the negative
control. The total cholesterol, triglycerides and low
density lipoproteins levels were significantly
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decreased along with significant increases in
the level of HDL. Several classes of
hypolipidemic drugs or agents are known. They
may differ in both their impact on the
cholesterol profile and adverse effects. Some
may lower the "bad cholesterol" low density
lipoprotein (LDL) more than others, while
others may preferentially increase high density
lipoprotein (HDL) “the good cholesterol”.13
The statins or
ß-hydroxymethylglutaryl
coenzyme A (HMG CoA reductase inhibitors)
are a class of drugs used to lower plasma
cholesterol level. Statin drugs lower LDL and
total cholesterol. They have a moderate effect
on boosting artery-cleansing HDL.14 They
lower cholesterol by inhibiting the enzyme
HMG-CoA reductase, which is the rate-limiting
enzyme of the mevalonate pathway of
cholesterol synthesis. Inhibition of this enzyme
in the liver results in decreases in cholesterol
synthesis as well as increases in the synthesis of
LDL receptors resulting in an increased
clearance of low-density lipoprotein (LDL)
from the bloodstream.15 Dietary plant sterols
have been shown to inhibit this rate limiting
enzyme, HMG-CoA reductase .16 Monacolin-K,
a compound found in standardised red yeast rice
extract, is a naturally occurring statin. In clinical
studies, red yeast rice along with healthy
lifestyle practices lowers cholesterol as
effectively as the prescription drug, simvastatin.
A substantial body of supportive research
further indicates that monacolin-K also reduces
triglycerides and boosts HDL, thus offering a
safer and broader spectrum alternative to taking
synthetic prescription statins. 17-23
Studies in the past showed that the extract
contains saponins, flavonoids, alkaloids,
steroids, glycosides 24 and both volatile and
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fixed oils such beta ocimene, linlool, Zlinalool oxides, myrcene, P-cymere and
germacrene D 25 as chemical constituents. The lipid
lowering effect of C. patens may be ascribed to
these chemical constituents. When there are plenty
of plant sterols and dietary fibre in the intestine,
especially soluble fibre from fruits, vegetables,
oats, peas and beans, cholesterol absorption
decreases.26, 27
Plant metabolites such as
flavonoids and saponins are also known to reduce
cholesterol levels.2 Saponins and bile acids bind
with cholesterol in the intestine, making
cholesterol unavailable for absorption and then
excreted with the feces. 2 Oral administration of
saponins from some medicinal plants, significantly
reduced triglycerides and cholesterol levels in rat.
The usage of diet with high saponin content is also
suggested to reduce heart diseases. 28 Saponins
have also been shown to increase the lipoprotein
lipase activity (LPL) and this enhances faster
removal of free fatty acids from circulation
thereby, causing a decrease in total cholesterol. 29,
30
HDL functions in the transport of cholesterol
away from the peripheral tissues to the liver, thus
preventing the genesis of atherosclerosis. The
observed significant increase in the level of HDL
further points to the cardiac protective activity of
the extract.
Investigation into the haematological changes in
the animals used in this study did not show any
significant change (s) among the extract,
simvastatin and the control groups. This is an
indication that the extract may not have adverse
effect on the haematological parameters
investigated. The results and the parameters
obtained in the study are limited to the duration the
study lasted. Increase in the duration of the study
may have given a different result. More large scale
studies should be carried out in this perspective.
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In conclusion therefore, the aqueous extract of
C. patens showed very strong hypolipidemic
activity in this study. This study has therefore,
validated the use of this extract as a
hypolipidemic and hypocholesterolemic agents
in fokloric medicine by the natives of some part
of Eastern Nigeria. This plant extract did not
show any adverse effects on the haematological
profile of the animals used in the study. The
mechanism (s) of the action was not
investigated. We therefore, recommend that
detailed studies on the mechanism (s) of action
will be carried out in our subsequent work on
this plant material.

Referecnes_____________________________
1. Edijala JK, Asagba SO, Eriyamremu GE
and Atomatofa U. Comparative effects of
garden Egg fruit, oat and Apple on serum
lipid profile in rats fed on a high cholesterol
diet. Pak J Nutr 2005; 4:245-249.
2. Ghule BV, Ghant MH, Saoji AN and Yeole
PG. Hypolipidemic and anti-Hyperlipidemic
effects of Lagenaria siceraria (Mol) fruit
extracts. Indian Journal of Experimental
Biology 2006; 44: 905- 909.
3. Chisaka T, Matsuda H, Kubomura Y,
Mochizuki M, Yamahara J and Fujimura H.
The effect of crude drugs on experimental
Hypercholesterolemia: mode of action by (-)
epigallocatechin gallate in tea leaves. Chem
Pharm Bull 1988; 36:227-233.
4. Imai K and Nakachi K. Cross sectional
study of effects of drinking green tea on
cardiovascular and liver diseases. Br Med J
1995; 310:693.
5. Green MS and Harari G. Association of
serum lipoproteins and health-related habits
with coffee and tea consumption in free-

living subjects examined in the Israeli CORDIS
study. Prev Med 1992; 21:532-545.
6. Burkill HM. The Useful plants of West
Tropical Africa. 2. Vol. 4. Royal Botanic
Gardens, Kew; 1997.
7. Rifai N, King ME. Immunoturbidimetric assays
of apolipoproteins A, A-1, A-2 and B in serum.
Clin Chem 1986; 32:957-958.
8. Coles EH. Erythrocytes, leukocytes and bone
marrow. In: Coles EH (Ed). Veterinary Clinical
Pathology, 4th. edn. Philadelphia: Saunders;
1986: 10 - 97.
9. Schalm OW, Jain NC and Caroll EJ.
Veterinary Haematology. 3rd edn Philadelphia:
Lea and Febiger; 1975: 19-25.
10. Kachmar JF. Determination of Haemoglobin by
Cyanomethaemoglobin procedure. In: Tietz
NW (Ed). Fundamentals of Clinical Chemistry,
Philadelphia: W.B. Saunders Company; 1970:
268-269.
11. Steel RG and Torrie HH. Principles and
Procedures of Statistics 2nd edn. New York:
McGraw-Hill Inc; 1980; 87.
12. Kaplan NM. The deadly quarter upper body
weight,
glucose
intolerance
Hypertriglyceridemia and Hypertension. Acta
Int Med 1989; 149: 1514-1515.
13. Hypolipidemic Agents: Classes of
hypolipidemic agents: [Accessed 20th. April,
2010.] .Available from
http://en.wikipedia.org/wiki:
14. Life Extension Magazine, March, 2010
http://www.lef.org/magazine/mag2010/mar201
0_Lower-Cholesterol-Safely_01.htm: Accessed
20th April, 2010.
15. Statin.http://en.wikipedia.org/wiki/Statin:
Accessed 24th. April, 2010.
16. Brown MS, Goldstein JL. A receptor-mediated
pathway for cholesterol homeostasis. Science
(Washington, DC) 1986;232:34-47.

[Downloaded free from http://www.amhsr.org]

Hypolipidemic and haematological profile of hypercholesterolemic rats treated with Cleistopholis patens

17. Li JJ, Lu ZL and Kou WR. Beneficial
Impact of Xuezhikang on Cardiovascular
Events
and
Mortality
in
Elderly
Hypertensive Patients With Previous
Myocardial Infarction From the China
Coronary Secondary Prevention Study
(CCSPS). J Clin Pharmacol 2009; 49 : 94756.
18. Lu Z, Kou W and Du B. Effects of
Xuezhikang, an extract from red yeast
Chinese rice, on coronary events in a
Chinese
population
with
previous
myocardial infarction. Am J Cardiol. 2008;
101:1689-1693.
19. Zhao SP, Lu ZL and Du BM. Xuezhikang,
an
extract
of
cholestin,
reduces
cardiovascular events in type 2 diabetes
patients with coronary heart disease:
subgroup analysis of patients with type 2
diabetes from China coronary secondary
prevention study (CCSPS). J Cardiovasc
Pharmacol 2007; 49:81-84.
20. Keithley JK, Swanson B, Sha BE, Zeller
JM, Kessler HA and Smith KY. A pilot
study of the safety and efficacy of cholestin
in treating HIV-related dyslipidemia.
Nutrition 2002; 18:201-204.
21. Journoud M and Jones PJH. Red yeast rice:
A new hypolipidemic drug. Life Sciences
2004; 74:2675-83.
22. Heber D, Yip I, Ashley JM, Elashoff DA
and Go VLW.Cholesterol-lowering effects
of a proprietary Chinese red-yeast-rice

121

dietary supplement. Am J Clin Nutr. 1999;
69:231-236.
23. Wang J, Lu Z and Chi J. Multicenter clinical
trial of serum lipid-lowering effects of a
Monascus purpureus (red yeast) rice
preparation from traditional Chinese medicine.
Curr Ther Res 1997; 58(12):964-978.
24. Ebi GC and Kamalu, T N. Phytochemical and
antimicrobial properties of constituents of
„Ogwu Odenigbo‟, a popular Nigerian herbal
medicine for typhoid fever. Phytotherapy
Research 2001; 15: 73–75. doi: 10.1002/10991573(200102)15:1<73::AIDPTR957>3.0.CO;2-Q
25. Ekundayo O and Oguntimein B. Major
constituents of the essential oil of Cleistopholis
patens. Planta Medica 1987; 53 (2): 228 – 229.
26. Insel P, Turner ER and Ross D. Nutrition
update: American dietetic association. Jones
and Bartlett Publishers; 2002: 144 – 165.
27. Goyal R and Grewal RB. The influence of
Teent (C.decidua) on human plasma
triglycerides, total lipids and phospholipids.
Nutr Health 2003; 17(1): 71-76.
28. Oakenfull D. Saponins in food. Food Chem
1981; 6:19–40.
29. Rahman AS. (Lagenaria sicecaria) a vegetable
for good health. Nat Prod Radiance 2003; 2: 4.
30. Sannoumaru YJ and Shimizu M. Effects of
semipurified dietary fibres isolated from
Lagenaria siceraria, Raphamus sativus and
Lentus edobus on fecal steroid excretion in rats.
Nutritional Sc Vit 1996; 42: 97.

