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ABSTRACT - Effects of ethanolic extract of Daniella oliveri leaves (50, 100 and 200mg/Kg body weight) on the
activities of alkaline phosphatase (ALP), acid phosphatase (ACP), alanine aminotransferase (ALT) and aspartate
aminotransferase (AST) in rat heart were investigated after fourteen days of oral administration. Effects of the
extract on total cholesterol, HDL-cholesterol and triacylglycerol concentrations in the serum with the atherogenic
index (total cholesterol concentration/HDL-cholesterol concentration ratio) were also evaluated. The extract had
no significant effect (P > 0.05) on serum HDL- cholesterol and triacylglycerol concentrations when compared with
controls. However, the extract significantly increased (P < 0.05) serum total cholesterol concentration at doses of
100 and 200 mg/kg body weight while it only significantly increased (P <0.05) the atherogenic index at the dose of
200mg/kg body weight when compared with controls. The extract had no significant effect (P > 0.05) on heart AST
activity while it significantly increased (P <0.05) heart ALT activity at all doses administered when compared with
controls. ALP activity was significantly reduced (P < 0.05) in the heart at doses of 50 and 100 mg/kg body weight of
the extract when compared with controls. Moreover, heart ACP activity was significantly reduced (P < 0.05) at
doses of 100 and 200mg/kg body weight of the extract whereas 50mg/kg body weight of the extract significantly
increased (P < 0.05) it when compared with controls. The results of this study suggest that the administration of

the ethanolic extract of D. oliveri leaves may predispose subjects to some cardiovascular problems.
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INTRODUCTION

Daniella oliveri (Caesalpiniacea) is a plant found in the
Amazon region and other parts of South America and
Africa (1, 2). The tree may reach a height of 100 feet
and trunk diameter of 4 feet (3). It produces liquid
oleoresin which has been used as medicine by
indigenous people for more than 400 years (4). The
oleoresin is produced in the tree’s trunk, stem, and
leaves and it consists of large but varying amounts of
volatile oils (primarily composed of sesquiterpene
hydrocarbons usually including caryophyllene), non
volatile resinous substances and small quantities of
acids. The oleoresin is traditionally used as an anti-
inflammatory agent and in the treatment of a variety
of genito-urinary tract diseases and skin ailments (5,
6). Moreover, it is used as an anti-rheumatic,
antiseptic, antibacterial, diuretic, and hypotensive
agent, and also as an expectorant, laxative, purgative,
vermifuge and vulnerary (7). The leaves are also used
in folk medicine as an anti-diabetic agent. Modern
scientific studies have authenticated some of these
medicinal uses of oleoresin such as its effectiveness as
an antibacterial, anti-inflammatory, and anti-oxidant
agent (8, 9).
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Coronary heart disease is now a serious threat all over
the world due to increased number of deaths resulting
from it (10). High blood cholesterol concentration is
one of the important risk factors for cardiovascular
disease (11, 12). In this study, we have sought to verify
whether the ethanolic extract of D. oliveri leaves
predisposes subjects to some cardiovascular problems
by measuring some indicators of such.

MATERIALS AND METHODS

Animals.

Twenty male albino rats (Rattus novergicus) of the
wistar strain weighing between 110 and 140 g were
obtained from the small Animal Holding Unit of the
Department of Biochemistry, University of Ilorin, Ilorin,
Nigeria. Animals were housed 5 per cage in a standard
environmental condition and were allowed free access
to commercial pelleted rat chow (Bendel Feeds Ltd,
Ewu, Nigeria).

Assay kits and chemicals

The assay kits for total cholesterol, HDL-cholesterol
and triacyglycerol concentrations were obtained from
Randox laboratories Ltd. (Co. Antrim, U.K) while all
other reagents used were of analytical grade.

16



Pharmacognosy Magazine
ISSN: 0973-1296

Preparation of plant extract

The leaves of Daniella oliveri were collected from
trees within Bida town of Niger State, Nigeria. The
leaves were air-dried and pulverized into fine powder.
200g of the fine powder was percolated in 500ml of
absolute ethanol. The percolated mixture was filtered
and evaporated at room temperature (13).

Extract administration

The animals were randomly divided into four groups
(A, B, C and D) with five rats per group. Group A rats
received appropriate volume of 0.25% Tween 80
solution orally while groups B, C and D rats were orally
administered with 50, 100 and 200mg/kg body weight
of the extract dissolved in 0.25% Tween 80 solution
respectively for fourteen days.

Tissue preparation

At the end of the experimental period the rats were
sacrificed and venous blood was collected into clean
sample bottles containing no anticoagulant for the
blood to clot. The clotted blood was centrifuged at
3000rpm for 5 minutes (14) and a Pasteur pipette was
used to collect the supernatant (i.e. the serum) which
was stored frozen until needed for analysis. The heart
of each rat was also quickly isolated, cleaned of
blood, weighed and suspended in ice-cold 0.25M
solution (1:5w/v) in which it was homogenized. The
homogenates were stored frozen overnight to ensure
maximum release of enzymes (15).

Assay of biochemical parameters

Activities of alkaline phosphatase (ALP) and acid
phosphatase (ACP) in the heart were determined by
the method of Wright et al (16, 17) while the activities
of alanine aminotransferase (ALT) and aspartate
aminotransferase (AST) in the heart were assayed by
the method of Reitman and Frankel (18). The total
cholesterol concentration in the serum was assayed by
the method of Frederickson et al (19) while the serum
HDL-cholesterol concentration was determined using
the method described by Albers et al (20). Serum
triacylglycerol concentration was determined by the
method of Jacobs and Demark (21). The atherogenic
index was calculated by finding the ratio of the serum
total cholesterol concentration to serum HDL-
cholesterol concentration.

Statistical analysis

Data was analyzed using Duncan multiple range test
following one-way analysis of variance (ANOVA) using
SPSS 10.0 computer software package (SPSS Inc.,
Chicago, U.S.A). Differences at P < 0.05 were
considered significant.
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RESULTS

Serum lipid parameters

As seen in Table 1, the extract had no significant
effect (P > 0.05) on serum HDL- cholesterol and
triacylglycerol concentrations when compared with
controls. However, the extract significantly increased
(P < 0.05) serum total cholesterol concentration at
doses of 100 and 200 mg/kg body weight while it only
significantly increased (P <0.05) the atherogenic index
at the dose of 200mg/kg body weight when compared
with controls (Table 1).

Activities of marker enzymes

The extract had no significant effect (P > 0.05) on
heart AST activity while it significantly increased (P
<0.05) heart ALT activity at all doses administered
when compared with controls (Table 2). ALP activity
was significantly reduced (P < 0.05) in the heart at
doses of 50 and 100 mg/kg body weight of the extract
when compared with controls. Moreover, heart ACP
activity was significantly reduced (P < 0.05) at doses of
100 and 200mg/kg body weight of the extract whereas
the dose of 50mg/kg body weight of the extract
significantly increased (P < 0.05) it when compared
with controls (Table 2).

DISCUSSION

The increase in serum total cholesterol concentration
and the atherogenic index at higher doses of the
extract administered suggest that the extract may
predispose patients to coronary heart disease. This is
because increase in the two parameters is considered a
strong indicator of cardiovascular disease risk (22, 23).
Thus the use of the extract in treating diabetes in folk
medicine may complicate the problem of
hyperlipidemia commonly associated with diabetes
(24). The increase in serum total cholesterol
concentration observed may result from an up-
regulation in the synthesis of B- hydroxyl- B -methyl
glutaryl CoA reductase which catalyses the committed
step in the biosynthesis of cholesterol in vivo (25).
Some hypoglycemic plants have been reported to act
by releasing insulin from the pancreatic beta-cells or
by potentiating the action of insulin while others act
by mimicking insulin (22, 26, 27). Due to the fact that
insulin favours the formation of the active form of B-
hydroxyl- B- methyl glutaryl CoA reductase thereby
enhancing cholesterol biosynthesis, it may be that
increase in serum total cholesterol concentration
resulted from the release of insulin by the extract from
the B - cells or that the extract contains some
components that mimic the action of insulin like
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Table 1: Effects of ethanolic extract of Daniella oliveri leaves on some serum lipid parameters in rats.

Experimental Total cholesterol HDL-cholesterol Atherogenic index  Triacylglycerol

groups concentration concentration concentration
(mmol/L) (mmol/L) (mmol/L)

Control 1.80 £0.10" 0.84+0.09" 2.17+£0.07% 0.36+0.09"

50mg/kg b.w. of 1.74+0.26" 0.90+0.10* 1.96 +0.09* 0.38£0.08*

extract

100mg/kg b.w. of 2.50+0.32 b 1.08 £0.25% 2.00+£0.14* 042+0.11°

extract

200mg/kg b.w. of 2.50+0.14 b 0.84+£0.09" 2.94 +0.05° 044 +0.13*

extract

Values are mean + SD of five replicates. Values with different letter superscripts in each column are significantly

different (P < 0.05).

Table 2: Effects of ethanolic extract of Daniella oliveri leaves on some marker enzymes in rat heart.

Experimental ALP activity ACP activity ALT activity AST activity
groups (IU/L) (IU/L) (IU/L) (IU/L)

Control 66.6 +8.50° 47.0+5.70" 924.0 + 8.74* 1500.0 + 224.17°
50mg/kg b.w. of 462+487° 74.0 £9.62° 1040.0+ 13.24° 1370.0 £212.25°
extract

100mg/kg  b.w. 52.6+7.86"° 36.0+4.18¢ 1016.0+ 15.17°¢ 1390.0 + 209.52*
extract

200mg/kg  b.w. 582+427% 33.0+5.70°¢ 973.0 +24.50¢ 1604.0 + 195.01°
extract

Values are mean + SD of five replicates. Values with different letter superscripts in each column are significantly
different (P < 0.05).

pinitol which has isolated from the alcoholic extract of
B. spectabilis leaves (28). The increase may also result
from decrease in the cellular uptake of cholesterol
(25).

Alkaline phosphatase, acid phosphatase, alanine and
aspartate aminotransferases in the heart are important
marker enzymes which are used to assess the integrity
of the cell membrane, cytosolic activity and cell death
(29, 30). The reduction in heart ALP activity may not
result from disruption of the cell membrane since
there was no corresponding decrease in ALT and AST
activities in the heart. The probable reason for the
reduction in heart ALP activity is the inhibition of the
existing enzyme molecules by components of the
extract or reduction in the synthesis of the enzyme
(29). The observed reduction in heart ALP activity may
lead to less availability of phosphate groups required
for oxidative phosphorylation to generate ATP
molecules which in turn are wused for the
phosphorylation of  some biomolecules like
ethanolamine and choline needed for the synthesis of
phosphatidyl ethanolamine and phosphatidyl choline
(31). Inability to synthesize these two major
membrane phospholipids may affect membrane fluidity
thereby decreasing the permeability of the epithelial
cells (31).
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ACP is a lysosomal marker enzyme (32). The increased
heart ACP activity at the least dose of the extract
administered may be due to the response of the
cellular systems to offset the stress imposed on the
enzyme by exposure to the extract which may result
from the inhibition of the enzyme activity in situ
(29,33,34). This regulatory mechanism might have
been overcome at higher doses (100 and 200mg/kg
body weight), thus leading to the significant decrease
in heart ACP activity at such doses. The same reasons
may be advanced for the trend of results obtained for
heart ALT activity. Heart ALT activity was significantly
increased (P < 0.05) at all doses administered when
compared with control but there was a dose-
dependent decrease in activity from the lowest dose to
the highest dose administered. This suggests that the
strength of the cellular mechanism for offsetting the
stress imposed on the enzyme by the extract is
gradually being depleted. This implies that there may
be a significant decrease in ALT activity at much
higher doses than those administered in this study.
Since AST activity was not also affected the results
thus suggest that the activities of the
aminotransferases were relatively spared than those of
alkaline and acid phosphatases after administration of
the extract.
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The

results of this study suggest that the

administration of the ethanolic extract of D. oliveri
leaves may predispose patients to some cardiovascular
problems which may complicate the health problems
of patients with cardiovascular diseases.
ACKNOWLEDGEMENTS

The authors wish to acknowledge the technical
assistance of S. Lawal, F.T. Egunjobi and E.T. Balogun.
REFERENCES

1.

10.

11.

12.

J.H. Langenhein. In: Tropical forest ecosystems in
Africa and and South America: A comparative
review (Meggers, B.C., Ed.). Smithsonian
Institution Press, Washington, D.C. (1973).

A.H. Gentry. A field guide to the families and
genera of klwdy plants of Northwest South
America (Columbia, Equador and Peru). The
University of Chicago Press, Chicago (1993).

S.J. Record and C.D. Mell. Timbers of Tropic
America. Yale University Press, New Haven (1984).
M. Gilbert. Medicinal importance of Copaiba oil. J.
Pharmacol. 4: 1159-1164 (2000).

M.D. Raffauf. Medicinal potentials of oleoresin. N.
Engl. J. Med. 4: 214-301 (1992).

J.A. Duke and R. Vasquez. Amazonian
Ethnobotanical Dictionary. CEC Press, Boca Raton
(1994).

M. Fleury. Medicinal role of Copaiba balsam. Acta
Botanica Gallica. 144 (4): 473-497 (1997).

R. Verpoorate and P.P. Dahl. Medicinal plants of
Surinam IV. Antimicrobial activity of some
medicinal plants. J. Ethnopharmacol. 21: 315-318
(1987).

A.C, Basile, J.A.A. Sertie, P.C.D. Fratas and A.C.
Zanini. N. Anti-inflammatory activities of oleoresin
from Brazillian Copaifera. J. Ethnopharmacol. 22:
101-109 (1988).

S. Kuldip and P. Ahluwalia. Alteration in some
antioxidant enzymes in cardiac tissue upon
monosodium glutamate (MSG) administration to
adult male mice. Ind. J. Clin. Biochem. 20(1): 43-
46 (2005).

J.Stamler, D.Wentforth and J.D. Neaton. s
relationship between serum cholesterol and risk of
premature death from coronary heart disease
continuous and graded? Findings in 356, 222
primary screenees of the Multiple Risk Factor
Intervention Trial (MRFIT). J. Am. Med. Assoc.
256: 2823-2828 (1986).

M.H. Criqui and B.A. Golomb. Epidemiologic
aspects of lipid abnormalities. Am. J. Med. 105:
485-575 (1998).

Vol 3, Issue 9, Jan- Mar, 2007

13.

14.

15.

16.

18.

19.

20.

21.

22.

23.

24.

25.

26.

PHCOG MAG.

An official Publication of Phcog.Net

O.F. Majekodunmi, I. Zany, I.E. Ohanyaga, L.E. Shi
and J.L. Mclanghin. J. Selective cytotoxic
diterpene from Euphorbia poisonic. J. Medicinal
Chem. 39: 1005-1008 (1996).

S.I. Ogbu, and E.l. Okechukwu. The effect of
storage temperature prior to separation on plasma
and serum potassium. J. Medical Lab. Sci.10: 1-4,
(2001).

E.O. Ngaha, M.A. Akanji, and M.A. Madusolomo.
Studies on correlation between chloroquine -
induced tissue damage and serum changes in rats.
Experimentia. 45: 143 (1989).

P.J. Wright, P.D. Leathwood and D.T. Plummer.
Enzymes in rat urine. Alkaline phosphatase.
Enzymologia. 42: 317-327 (1972a).

. P.J. Wright, P.D. Leathwood and D.T. Plummer.

Enzymes in rat urine. Acid
Enzymologia, 42: 459-462 (1972b).
S. Reitman and S. Frankel. A colorimetric method
for the determination of serum glutamic
oxaloacetic and glutamic pyruvic transaminase.
Am. J. Clin. Pathol., 28: 56-63 (1957).

D.S. Fredrick, R. I. Levy and R. S. Lees. Fat
transport in lipoproteins - An integrated approach
to mechanisms and disorders. N. Engl. J. Med.
276:148 - 156 (1967).

J.J. Albers, G.R. Warmick and M.C. Cheung.
Quantitation of high density lipoproteins. Lipids.
13: 926-932 (1978).

N.J. Jacobs and P.J. Demark. Arch. Biochem.
Biophys. 88: 250-255 (1960).

H.X. Wang and T.B. Ng. Natural products with
hypoglycemic, hypotensive, ypocholesterolemic,
antiatherosclerotic, and antithrombic activities.
Life Sci. 65(25): 2663-2677 (1999).

SG Wannamethee, AG Shaper and S Ebrahim. HDL
cholesterol, total cholesterol, and risk of stroke in
middle -aged British men Stroke. 31: 1882-1888
(2000).

RH Knopp, B Retzlaff, K Aikawa, and SE Kahn.
Management  of  patients with  diabetic
hyperlipidemia. Am. J. Cardiol., 91 (suppl.): 24E-
28E (2003).

C. Pamela and A.H. Richard. Lippincott’s
illustrated reviews: Biochemistry, pp 201, (2001).
A. Wadood, N. Wadood, and S.A. Shah. Effects of
Acacia arabica and Caralluma edulis on blood
glucose levels of normal and alloxan diabetic
rabbits. J. Pakistan Med. Assoc. 39: 208-212
(1989).

phosphatase.

19



Pharmacognosy Magazine
ISSN: 0973-1296

27.

28.

29.

30.

31.

T.B. Ng, C.M. Wong, W.W. Li and H.W. Yeung.
Insulin-like molecules in Momordica charantia
seeds. J. Ethnopharmacol. 15: 107-117 (1986).
C.R. Narayanan, D.D. Joshi, A.M. Mujumdar, and
V.V. Dhekne. Pinitol - a new antidiabetic
compound from tea leaves of Bougainvillea
spectabilis. Curr. Sci. 56 (30): 138-141 (1987).
M.A. Akanji, O.A. Olagoke, and 0O.B Oloyede.
Effect of chronic consumption of metabisulphite
on the integrity of rat kidney cellular system.
Toxicol. 81: 173-179 (1993).

P.J. Wright, and D.T. Plummer. The use of urinary
enzyme measurement to detect renal damage
caused by nephrotoxic compounds. Biochem.
Pharmacol. 23: 65-73 (1974).

A.L. Lehninger. Principles of biochemistry. Worth
Publishers Inc., USA, pp 318-327, 600-602 (1982).

32.

33.

34.

PHCOG MAG.

An official Publication of Phcog.Net

A.J. Collins and D.A. Lewis. Biochem. Pharmacol.,
28: 251-253 (1971).

S. 0. Malomo, O. O. Ale and A.M. Adeodoyin.
Effect of chloroquine on some leukocyte enzymes
during protein energy malnutrition - an in vitro
study. Biosci. Res. Commun. 5: 53-55 (1993).

S. O. Malomo, A.S. Daramola, and E.A. Balogun.
Some serum and tissue enzyme changes in mice
infected with Plasmodium yoelii nigeriensis before
and after administration of  halofantrine
hydrochloride.Nig. J. Biochem. Mol. Biol. 10: 71-
77 (1995).

PHARMACOGNOSY MAGAZINE FEAUTURES
WEB BASED MANUSCRIPT HANDLING SYSTEM AT

www.phcogmag.com
A Pharmacognosy Magazine - Microsoft Internet Explorer E@
File Edit Wiew Favorites Tools  Help !'n'

@ Back -

\ﬂ @ ;‘; /-.‘ Search :..:;‘Favurites 6" - ,' ] i i“

address | @] https /v, pheogmag.comfindex. php/pheogmag et a 5t
A
HOME ABOUT USER HOME SEARCH CURRENT ARCHIVES INSTRUCTION TO OBEN IOGURMAL S SHEHE
SUTHORS Journal Helo
Home = Pharmacognosy Magazine USER
: ‘You are logged in as...
Pharmacognosy Magazine pheog7
® My Profile
Pharmacognosy Magazing (PHCOG MAG. - An official publication of Pheag.Met www.pheog.net) [1ISSH: 0973- ® Sign Out
1296] Published Quarterly, Pharmacognosy Magazine (Phcog Mag) serves the needs of scientists and others
invalved in medicinal plant research and developrent.
JOURNAL CONTENT
Search
PHARMACOGNOSY MAGAZINE - LATEST ISSUE - Yol 2, Issue 5, Jan- Mar, 2006 a1 -
> Search
Table of Contents s T
Editorial by Browse
Editorial - Matural products beaking through ; Peer rewiew process - PHCOG MAG. ® Bylssue
® By Author
-
PHCOG MAG : Researcher’s Profil N e By Title
Dr. W, 1. Hukkeri
PHCOG MAG.: News Col b INFORMATION
- ® ForReaders
PHLDG MAG.: Web Watch v Eorhitan
® For Librarians
PHCOG MAG.: Invited articl bre
Homeopathy - The science of holistic healing @ An Overview
Husain Attarwala, Deepak Bathija, Ayesha Akhil, Blessy Philip, Anitha Mathew and Mueen Ahmed K
K

@jl Done

L T—
B Internet

For more information on manuscript submission, write to submit@phcogmag.com

DOWNLOAD INSTRUCTIONS TO AUTHORS - www.phcogmag.com/instructions.pdf
For latest issue : Visit www.phcog.net/phcogmag

Vol 3, Issue 9, Jan- Mar, 2007

20



