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1. Introduction

ABSTRACT

Objective: To investigate the weight losing, antihyperlipidemic and cardioprotective effects of
the alkaloid fraction of Hunteria umbellata (H. umbellata) seed.

Methods: Adult female Wistar rats (weight range: 120-150 g) were randomly divided into 4
and 5 treatment groups in the normal and triton-induced hyperlipidemic models, respectively.
and were daily treated for 14 d before they were humanely sacrificed under inhaled diethyl
ether anesthesia. About 5 mL of whole blood was obtained by cardiac puncture from each
treated rat, from which serum for lipids assay was subsequently separated. Tissue samples of
livers of treated rats were harvested and processed for histopathological analysis.

Results: Repeated daily oral treatments of normal rats with 25 and 50 mg/kg/day of alkaloid
fraction of H. umbellata resulted in significant (P<0.05 and P<0.001) and dose-dependent
weight loss, and decreases in the serum triglyceride, total cholesterol and low density
lipoprotein cholesterol, while significantly (P<0.001) increased the serum levels of high
density lipoprotein cholesterol fraction. Similarly, oral pre-treatments with 25 and 50 mg/
kg/day of alkaloid fraction of H. umbellata for 14 d before induction of hyperlipidemia with
triton WR-1339 significantly (P<0.01, P<0.001) and dose-dependently attenuated increases
in the average body weights, serum levels of triglyceride, total cholesterol and low density
lipoprotein cholesterol while also significantly (P<0.01, P<0.001) and dose-dependently
attenuated significant (P<0.001) decrease in the serum high-density lipoproteincholesterol
levels when compared to the untreated control values. However, the results obtained for
50 mg/kg of alkaloid fraction of H. umbellata in both normal and triton WR-1339-induced
hyperlipidemic rats were comparable to that recorded for 20 mg/kg of simvastatin. Similarly,
oral pretreatments with 25 and 50 mg/kg/day of alkaloid fraction of H. umbellata significantly
improved the histological lesions of fatty hepatic degeneration induced by triton WR-1339
treatment.

Conclusions: Overall, results of this study showed that repeated oral treatments with 25 and 50
mg/kg/day of alkaloid fraction of H. umbellata elicited weight losing, antihyperlipidemic and
cardioprotective effects in triton WR-1339 induced hyperlipidemic rats that were mediated via
de novo cholesterol biosynthesis inhibition.
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in adverse metabolic effects on blood pressure, cholesterol,
triglycerides (TGs) and insulin resistance. Risks of coronary
heart disease, ischemic stroke and type 2 diabetes mellitus
increase steadily with increasing body mass index (BMI), a ratio
of body weight (kg) relative to height squared (m”). Raised BMI

also increases the risk of cancers (of breast, colon, prostate,
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endometrium, kidney and gall bladder), osteoarthritis, hypertension,
coronary heart disease, stroke, type 2 diabetes mellitus,
hyperlipidemia, sleep apnea, obesity hypoventilation syndrome,
cholelithiasis, infertility and menstrual disorders[2].

In 1980, the global prevalence of obesity (BMI 30 kg/m®) was
estimated to be 5% for men and 8% for women and by the 2008,
these figures have doubled. Also, in 2008, 35% of the adult
population (aged 20 years and above) were overweight (BMI 25
kg/mz) (34% men and 35% women)[3]. Indeed, the prevalence
of overweight and obesity were the highest in the World Health
Organization (WHO) Regions of the Americas (62% for overweight
in both sexes, and 26% for obesity) and the lowest in the WHO
Region in South East Asia (14% overweight in both sexes and 3%
for obesity). In the WHO Region for Europe and the WHO Region
for the Eastern Mediterranean and the WHO Region for the Americas
over 50% of women were overweight. For all three of these regions,
roughly half of overweight women are obese (23% in Europe, 24%
in the Eastern Mediterranean, 29% in the Americas). In all WHO
regions, women were more likely to be obese than men. In the WHO
regions for Africa, Eastern Mediterranean and South East Asia,
women had roughly double the obesity prevalence of men[4].

Hunteria umbellata (K. Schum.) Hallier f. (H. umbellata) (locally
known as “Abeere”) (family: Apocynaceae) is tropical rainforest
tree which is popularly used for the local management of diabetes
mellitus and obesity[5-7]. In African folk medicine, water decoction
made from the dry seeds of H. umbellata is employed in the local
management of diabetes and obesity[5.7.8]. The crude aqueous extract
of the plant have been reported to possess antihyperglycemic(7.8],
anti-obesity and anti-hyperlipidemic[9], anti-inflammatory and
antioxidant[10] with the crude alkaloid fraction found to be its
principal antihyperglycemic, anti-inflammatory and antioxidant
agent[10,11]. The aqueous seed extract of the plant has also been
reported to be relatively safe when administered orally[12,13].

The present study was aimed at investigating the weight losing,
antihyperlipidemic and cardioprotective potentials and mechanism(s)
of 25 and 50 mg/kg/day alkaloid fraction of the H. umbellata seeds
in normal and triton WR-1339-induced hyperlipidemic rats for 14 d.

2. Materials and methods
2.1. Plant materials

Eight fresh mature fruits of H. umbellata were collected from
the deciduous forest of Odorasanyin District of Ijebu-Igbo in Ogun
State, Nigeria, in the month of June, 2010. From these, 3 kg of fresh
seeds were harvested, rinsed in tap water and air-dried at room
temperature (25 + 1) ‘C for 1 month, protected from direct heat and
sunlight. Plant identification and deposit of voucher specimen were

done as earlier described by Adeneye and Adeyemil7].

About 2 kg of the dried seed was pulverized into fine powder
using Laboratory Hammer Mill at the Department of Plant
Sciences, College of Agriculture, University of Kentucky,
USA. The powdered sample was kept in a thick water-proof
and air-proof transparent white polythene bag and stored in the

refrigerator at 4 °C.

2.2. Aqueous extraction process

About 60 g of the pulverized H. umbellata seed was completely
cold extracted in 1 L of distilled water after dissolving it in
distilled water and kept in the refrigerator for 72 h. The solution
was continuously stirred using magnetic stirrer for 6 h after which
it was filtered using ®Celite (Analytical filter-aid)-packed filter
funnel. The deep brown filtrate was completely dried in vacuo
using a freeze dryer (LABCONCO ®FreeZone 18 Liter Console
Freeze Dry Systems, LabConco Corporation, Kansas City, MO,
USA) to give a deep brown, sweet-smelling fluffy residue. This
procedure was done more than 10 times and the residues were
pooled into a water-proof and air-proof container and kept in the

freezer to prevent decomposition of the extract.

2.3. Alkaloid extraction from H. umbellata seeds

About 10 g of Hunteria seed water extract in 10 mL of distilled
water (pH=4.2) was repeatedly titrated with 50 mL of 5% aqueous
HCI solution (Aldrich-Sigma, St. Louis, MO, USA) to acidify the
solution to a pH 2. The acidified solution was extracted with ethyl
acetate (150 mL x 3) to remove the neutral compounds in the
acidify Hunteria solution. The acidified Hunteria solution was
then carefully basified with 5% sodium bicarbonate (Na,COj)
(Aldrich-Sigma, St. Louis, MO, USA) solution to a pH 10. Using
a 5 L separating funnel, the mixture was repeatedly extracted
with small portions of ethyl acetate (Aldrich-Sigma, St. Louis,
MO, USA) (150 mLx3) until the extract turned colourless, and
was negative test to the alkaloid detecting (Draggendorff’s)
reagents. The ethyl acetate extract obtained was evaporated to
complete dryness using rotary evaporator coupled with a water
bath (®BUCHI Rotavapor Model R-215, BUCHI Labortechnick
AG, Flawil, Switzerland) preset at 40 °C until a solid residue is left
behind. This procedure was repeated 10 times. Alkaloid fraction
of H. umbellata was pooled into tight-capped container which was

stored in the refrigerator at -4 °C until required for experimentation.

2.4. Spectra studies of alkaloid fraction of H. umbellata

Alkaloid fraction of H. umbellata dissolved in dry deuterated
chloroform (Cambridge Isotope Labs DLM-7) was subjected to high

resolution full mass spectrometry-electron impact ionization mass
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spectra (EI) which were recorded at 25 eV on a JEOL JMS-700T
MStation (magnetic sector instrument) at a resolution of greater than
10000. Samples were introduced via heatable direct probe inlet and

perfluorokerosene was used to produce reference masses.

2.5. Experimental animals

The animal experiment was conducted in the Animal House
Facility of the Lagos State University College of Medicine, Ikeja,
Lagos State, Nigeria and this was done in two phases. A total of
sixty young adult female Wistar rats (weight range: 120-140 g)
were obtained from Bayo Farms, Sango-Otta, Ogun State, Nigeria
in the month of August 2011 after an institutional ethical approval
has been obtained. The rats were acclimatized for 14 d, fed on
standard rat chow and tap water ad libitum. The rats were housed
in a standard rat cages in the Animal House Facility of the Lagos
State University College of Medicine, Ikeja, Lagos State, Nigeria
and maintained at standard laboratory conditions (12/12 h light-
dark periodicity, temperature: 23-26 ‘C; humidity: 55%-65%) as
prescribed by the United States National Institute for Health[14].

2.6. Oral treatments of normal rats

In the first phase of the experiment which involved normal rats,
two days prior to commencement of the experiment, rats were
randomly divided into 4 groups of 6 rats per treatment group
such that the weight differences within and between treatment
groups do not exceed + 20% of the average weight of the rat
population, respectively. The rats were treated with single daily
oral treatments for 14 d as follows: Group I: normal rats + 10 mL/
kg of 5% Tween 20 distilled water; Group II: normal rats + 10
mg/kg of simvastatin dissolved in 5% Tween 20 distilled water;
Group III: normal rats + 25 mg/kg/day of alkaloid fraction of H.
umbellata dissolved in 5% Tween 20 distilled water; Group 1V:
normal rats + 50 mg/kg/day of alkaloid fraction of H. umbellata

dissolved in 5% Tween 20 distilled water.

2.7. Induction of triton-induced hyperlipidemia and their
oral treatments

In the second phase of the study involving 30 adult female rats,
the rats were also treated with daily oral treatment for 14 d before
treatments with intraperitoneal injection of triton WR-1339 as
follows: Group I: 10 mL/kg of 5% Tween 20 distilled water
(p.o.) + 1 mL/kg distilled water (i.p.); Group II: 10 mL/kg of
5% Tween 20 distilled water (p.o.) + 200 mg/kg triton WR-1339
(i.p.); Group III: 10 mg/kg simvastatin in 5% Tween 20 distilled
water (p.o.) + 200 mg/kg triton WR-1339 (i.p.); IV: 25 mg/kg/day

alkaloid fraction of H. umbellata in 5% Tween 20 distilled water
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(p.0.)+200 mg/kg triton WR-1339 (i.p.); Group V: 50 mg/kg/day
of alkaloid fraction of H. umbellata in 5% Tween 20 distilled
water (p.0.)+200 mg/kg triton WR-1339 (i.p.).

One hour after the last dose of simvastatin and alkaloid fraction
of H. umbellata were given on the 14th day, and 200 mg/kg triton
WR-1339 was injected intraperitoneally into Group II-V rats
while 1 mL/kg of distilled water was administered to Group I
rats. Twenty four hours post-triton injection, rats were sacrificed
under light diethyl ether anesthesia and blood samples for serum
analysis were obtained directly from the heart chamber.

Simvastatin (Teva Simvastatin®) was obtained from Teva UK
Limited, Eastbourne, UK while triton WR-1339 was obtained
from Sigma Chemical Company, St. Louis, USA.

2.8. Body weight measurement

In the course of the 14 d oral treatment, body weights of rats
were regularly taken from 1st to 14th day, respectively, with
electronic Mettler weighing balance (Mettler Toledo Type
BD6000, Mettler-Toledo GmbH, Greifensee, Switzerland).
Absolute and percentage of weight changed on the 14th day were
calculated in respect of the initial body weight on the 1st day.

2.9. Bioassays

At the termination of each experiment and at between 07:00
am and 09:00 am, overnight fasted rats had their blood samples
collected directly from the heart chamber under light inhaled
diethyl ether anesthesia. Blood samples were collected into plain
sample bottles and the blood samples obtained were immediately
frozen at -70 °C and centrifuged at 3000 r/min for 20 min to
separate out the serum that was then analyzed for the lipids such
as TG, total cholesterol (TC), high density lipoprotein cholesterol
(HDL-c), low density lipoprotein cholesterol (LDL-c) and very
low density lipoprotein (VLDL-c) using standard diagnostic test
kits (Randox Laboratories, Crumlin, UK) on Automated Clinical
System (Sychron Clinical System®, model: CX5 PRO) (Beckman
Coulter Inc., Galway, Ireland). Serum LDL-c was estimated using
Frieldwann’s equation:

LDL-c=[TC-(HDL-c+TG/5)]

Serum VLDL-c fraction concentration was calculated by
deduction of the sum of HDL-c and LDL-c concentrations from
that of TC and represented by the equation:

VLDL-c=[TC-(HDL-c+LDL-c)]

2.10. Determination of atherogenic index (Al) and

coronary risk index (CRI)

Al was calculated as: LDL-c (mg/dL)/HDL-c (mg/dL)[15,16],
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while the CRI was calculated as: TC (mg/dL)/HDL-c (mg/dL)[9].

2.11. Statistical analysis

Results were presented as mean = SD for body weights,
weight changes (%) and feed intake while that of lipids, Al
and CRI were expressed as mean + SEM of six observations.
Statistical analysis was done using Two-way ANOVA followed
by post-hoc test, Student-Newman-Keuls test, on SYSTAT 10.6.
Statistical significance were considered as P<0.05, P<0.01 and
P<0.001.

3. Results
3.1. Alkaloid extraction

Extraction of alkaloid fraction of H. umbellata from the crude
aqueous extract of H. umbellata seeds left behind a yellow-brown
solid residue weighing 0.81 g with the yield of 8.10% + 0.43%.

3.2. Spectral studies of alkaloid fraction of H. umbellata

Spectral studies of alkaloid fraction of H. umbellata using full
mass spectrometry showed that it contains major molecules of
alkaloid compounds with the molecular weights of 411, 383, 323
and 367 and of significant relative abundance of 100%, 95%,
67% and 47%, respectively (Figure 1). Although other molecules
of higher molecular weights were also presented in alkaloid
fraction of H. umbellata but were relative low abundance (Figure

1).
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Figure 1. Full mass spectrometry of alkaloid fraction of H. umbellata
showed major constituent alkaloid compounds of molecular weights of
411, 383, 323 and 367 and relative abundance of 100%, 95%, 67% and
47%, respectively.
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3.3. Effect of alkaloid fraction of H. umbellata on the average
body weight and weight changes in normal and triton-induced

hyperlipidemic rats

Repeated daily oral treatments of rats with 25 and 50 mg/kg/
day of alkaloid fraction of H. umbellata for 14 d, consecutively,
resulted in significant (P < 0.01 and P < 0.001) and dose-
dependent decreases in the average body weight and weight
changes (%) when compared to the untreated normal (Group
I) rats (Table 1). However, these changes in the body weights
were comparable with that recorded for the group of rats treated
with 20 mg/kg/day of simvastatin (Group II) (Table 1). Similar
results were recorded in triton WR-1339 induced hyperlipidemic
rats treated with 25 and 50 mg/kg/day of alkaloid fraction of H.
umbellata (Table 2).

Table 1

Effect of repeated daily oral treatment with 25 and 50 mg/kg/day of alkaloid
fraction of H. umbellata in the average body weight and weight changes
(%AWY) of normal rats on Days 1 and 14.

Groups Average body weight (g) PAWLt
Day 1 Day 14

1 12730 £5.75 161.80 + 6.71 27.12 + 1.84

1I 129.30 +7.42 146.80 + 10.78% 13.47 +3.36

111 132.20 + 6.27 154.20 + 7.03" 16.67 = 0.99™

v 130.50 + 4.72 144.00 + 4.15% 10.45 + 4.56°

" and ¢ represent significant decreases at P < 0.01 and P < 0.001, respectively,
when compared to Group I values.

Table 2

Effect of repeated daily oral treatment with 25 and 50 mg/kg/day of alkaloid
fraction of H. umbellata in the average body weight and weight changes
(%AW?) of rats on Days 1 and 14 before intraperitoneal injection of triton
WR-1339.

Groups Average body weight (g) P AWt
Day 1 Day 14

1 131.80 +7.33 161.20 +4.75 22.48 +6.12

I 132.50 + 5.43 159.80 + 6.68 21.42 +4.02

1T 133.50 + 7.12 146.00 + 12.465  13.42 £2.57%

v 134.80 = 4.75 154.80 = 5.91™ 15.85 + 2.66"

\ 133.80 = 5.78 139.50 £ 10.43°  12.08 +3.57%

" and © represent significant decreases at P < 0.01 and P < 0.001,

respectively, when compared to Group I values.

3.4. Effect of alkaloid fraction of H. umbellata on the lipid

profile of normal and triton-induced hyperlipidemic rats

Repeated daily oral treatments of rats with 25 and 50 mg/kg/
day of alkaloid fraction of H. umbellata for 14 d, consecutively,
resulted in significant (P < 0.05, P < 0.01 and P < 0.001) and
dose-dependent reductions in the serum TG, TC, LDL-c and
VLDL-c levels while 50 mg/kg/day of alkaloid fraction of H.
umbellata alone caused a significant (P < 0.05) elevation in the
serum HDL-c levels when compared to that recorded for the

untreated normal rats (Table 3). However, in the triton WR-1339
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induced hyperlipidemic rats, intraperitoneal injection of 200 mg/kg
of triton WR-1339 to rats after 24 h resulted in significant (P <
0.001) elevations in the serum TG, TC, LDL-c and VLDL-c levels
as well as significant (P < 0.001) decrease in the serum HDL-c
levels (Group II rats) when compared to untreated normal values
(Group I rats) (Table 4). Oral pre-treatments with 25 and 50 mg/
kg/day of alkaloid fraction of H. umbellata significantly (P <
0.01 and P<0.001) and dose-dependently attenuated increases in
the serum TG, TC, LDL-c and VLDL-c levels as well as decreases
in the serum HDL-c when compared to Group II values (Table 4).
These significant attenuations were comparable to triton-induced
hyperlipidemic rats pre-treated with 20 mg/kg/day of simvastatin
(Group II) (Table 4).

Table 3
Effect of repeated daily oral treatment with 25 and 50 mg/kg/day of alkaloid
fraction of H. umbellata on the lipid profile of normal rats.

Groups TG TC HDL-c LDL-c VLDL-c
(mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL)

I 9483 +2.46 85.50+2.28 46.17+122 22.17+147 17.17+0.79

I 7417 £2.12° 63.17+2.80° 43.33+2.62 1350+ 1.36"  6.33 +0.92°

1 80.50 +2.83" 70.17 £2.65" 48.50+1.12 2233+1.17 1033+ 1.17"

v 69.17 £2.71° 65.17 £2.65° 54.00+2.34" 9.17+1.08°  2.00 +0.26°

a b

, and “ represent significant decreases at P < 0.05, P < 0.01 and P <
0.001, respectively, when compared to Group I values, while * represents
a significant increase at P < 0.05 when compared to Group I values.

Table 4

Effect of repeated daily oral treatment with 25 and 50 mg/kg/day of alkaloid
fraction of H. umbellata on the lipid profile in triton WR-1339 induced
hyperlipidemic rats.

Groups TG TC HDL-c LDL-c VLDL-c
(mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL)

I 9517194 8583197 47.17+1.17 21.50+0.89 17.17+0.75

I 161.50 +1.92° 129.70 + 1.43°  25.00 + 1.69" 70.83 +4.18° 33.83 + 1.76°

59.17 +3.89° 18.83 = 1.60" 18.83 + 1.60'
60.33 + 1.23° 3550 +2.19" 19.17 + 1.68"
69.17 £3.05° 23.67+3.63' 13.33 +2.46'

11 116.00 + 5.03" 100.80 = 4.05"
v 134.30 + 6.24° 115.00 + 4.03°
\ 125.80 +2.14" 105.80 +3.79"

¢ and " represent significant increase and decrease at P < 0.001, respectively,
when compared to Group I values while © and " represent significant decreases
at P < 0.01 and P < 0.001, respectively, when compared to Group II values; “*
represents a significant increase at P < 0.001 when compared to Group II values.

3.5. Effect of alkaloid fraction of H. umbellata on
cardiovascular risk indices (Al and CRI) of normal and

triton-induced hyperlipidemic rats

Repeated oral treatments of normal rats with 50 mg/kg/day
of alkaloid fraction of H. umbellata resulted in significant (P
< 0.001) reductions in the AI and CRI values, effects that were
comparable to that caused by 20 mg/kg/day of simvastatin
(Figure 2). However, in the triton WR-1339-treated rats, oral
pre-treatment with 25 and 50 mg/kg/day of alkaloid fraction
of H. umbellata significantly (P < 0.001) reduced both Al and
CRI values when compared to the untreated triton-induced

hyperlipidemic rats (Figure 3).

2.57

Cardiovascular risk indices

I I 111 v
Treatment groups

m Al BGRI
Figure 2. Effects of 14 d of repeated daily oral treatments with 25 and 50 mg/
kg/day of alkaloid fraction of H. umbellata on the Al and CRI in normal
rats.
¢ and " represent significant decreases at P < 0.05, P < 0.01 and P <
0.001, respectively, when compared to Group I values.
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Figure 3. Effects of 14 d of repeated daily oral pretreatments with 25 and
50 mg/kg/day of alkaloid fraction of H. umbellata on the Al and CRI in
triton WR-1339 induced hyperlipidemic rats.

¢ represents a significant increase at P < 0.001 when compared to Group I
values, while ° andfrepresent significant decreases at P < 0.01 and P < 0.001,
respectively, when compared to Group II values.

3.6. Histopathological effect of alkaloid fraction of H.
umbellata pre-treatment on the hepatic tissues of normal and

triton-induced hyperlipidemic rats

Treatment with 200 mg/kg of triton WR-1339 caused global fatty
degeneration of hepatocytes with central hepatic vein and sinusoidal
congestion (Figure 4) when compared to normal hepatic architecture
(Figure 5). These histological changes were significantly attenuated
by alkaloid fraction of H. umbellata pre-treatment with the most
significant improvement induced by 50 mg/kg of alkaloid fraction
of H. umbellata (Figure 6), in a similar pattern to that observed in

simvastatin pretreated rats (Figure 7).
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Figure 4. A representative section of triton WR-1339-treated rats liver showed
congested central hepatic vein and sinusoids as well as global hepatic fatty
degeneration (hematoxylin and eosin stain, X100 magnification).

Figure 5. A representative section of normal rat liver showed normal hepatic
architecture (hematoxylin and eosin stain, x400 magnification).

Figure 6. A representative section of 50 mg/kg of alkaloid fraction of H.
umbellata-pretreated rat liver showed mildly congested central hepatic vein,

portal triad, sinusoidal congestion and normal hepatocytes (hematoxylin and
eosin stain, X400 magnification).

Figure 7. A representative section of 20 mg/kg of simvastatin-pretreated rat
liver showed congested hepatic portal triad, mild sinusoidal congestion and
normal hepatocytes (hematoxylin and eosin stain, X400 magnification).

4. Discussion

The non-ionic detergent, triton WR-1339 (tyloxapol or an
oxyethylated tertiary octyl phenol formaldehyde polymer), is a
widely used acute experimental hyperlipidemia-inducing agent in
animals[17,18]. It acts by inhibiting lipoprotein lipase activity, thus,
blocking the uptake of triacylglycerol-rich lipoproteins from plasma
by peripheral tissues and resulting in enhanced hepatic cholesterol
biosynthesis through stimulation of HMG-CoA reductase activity,
in addition to causing plasma/serum accumulation of TGs, LDL-c
and VLDL-c[19,20]. Previous experimental data strengthens the fact
that triton WR-1339 physically alters VLDL-c, rendering them
refractive to the action of lipolytic enzymes of blood and tissue[21].
This prevents or delays their removal from blood and secondarily
stimulates the hepatic cholesterol biosynthesis, thus, enhancing
hyperlipidemial22-241. Thus, triton-induced hyperlipidemia is marked
by significant increases in the serum TC, TGs, phospholipids, LDL,
VLDL levels and a decrease in the serum HDL-c level in the triton-
treated rats[24,25]. The fact that single intraperitoneal injection
of 200 mg/kg of triton WR-1339 to the treated rats resulted
in profound hypertriglyceridemia and hypercholesterolemia
(especially with TC, LDL-c and VLDL-c) within 24 h post-triton
administration which is consistent with reports of other studies
is a strong evidence that acute hyperlipidemia was successfully
established[17,26-28]. However, oral pretreatments with 25 and 50
mg/kg/day of alkaloid fraction of H. umbellata for 14 d effectively
attenuated significant increases in the serum TG, TC, LDL-c, and
VLDL-c levels as well as significantly attenuated the decreases in
the serum HDL-c levels in the treated rats, thereby, demonstrating
the antihyperlipidemic activity of alkaloid fraction of H. umbellata.
Literature has shown that a sudden increase in the serum lipid
levels reaching a peak of 2-3 folds within 24 h post-triton WR-1339
injection represents Phase I (synthesis phase) while a significant
decrease in hyperlipidemia afterwards indicates Phase II (the
elimination phase) of cholesterol metabolism[24]. The fact that
there was a significant decrement in the lipid profile of the alkaloid
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fraction of H. umbellata-pretreated hyperlipidemic rats within 24 h
following hyperlipidemia induction with triton WR-1339 suggests
that alkaloid fraction of H. umbellata mediates its antihyperlipidemic
effect via cholesterol biosynthesis inhibitory mechanism which is
related to HMG-CoA reductase and/or lipoprotein lipase inhibitory
activities (established antihyperlipidemic mechanisms for the
standard drug, simvastatin and other statins). Moreover, results of
the present study corroborate that of earlier studies in which the
crude aqueous extract of H. umbellata seeds was reported to control
hyperlipidemia via in vivo inhibition of cholesterol biosynthesis[1.

Another notable finding of this study is the effect of alkaloid
fraction of H. umbellata on both the coronary artery and atherogenic
indices. Hyperlipidemia has been reported to be associated with the
increased the risk of coronary artery disease and atherogenesis[29-
31]. Thus, the profound attenuations of significant increases in both
the coronary artery and atherogenic indices by alkaloid fraction of
H. umbellata pretreatment also demonstrated the cardioprotective
effect of alkaloid fraction of H. umbellata. In addition, the results
presented here were significant since it is the first study designed at
investigating the antihyperlipidemic effect of alkaloid fraction of H.
umbellata in female Wistar rats. Literature has shown that the female
gender increases the preponderance for cardiovascular and coronary
artery disease including hyperlipidemial32,33].

The weight losses recorded in this study are also significant
findings. Repeated oral pretreatments with alkaloid fraction of H.
umbellata for 14 d showed that alkaloid fraction of H. umbellata,
apart from having antihyperlipidemic and cardioprotective effects
also possesses weight losing effect. Literature has shown that
excessive weight gain (obesity) increases the risk of coronary
and cardiovascular diseases while weight loss decreases the
preponderance for cardiovascular desease[34-41]. The fact that
alkaloid fraction of H. umbellata caused significant weight loss in
the treated rats is a strong indication that alkaloid fraction of H.
umbellata has cardioprotective effect, thus, corroborating our earlier
assertion. However, previous studies have reported H. umbellata
possesses weight losing, antihyperlipidemic and cardioprotective
activities[9]. Therefore, results of the present study suggest that
one or more of the compounds in alkaloid fraction of H. umbellata
highlighted in the spectral analysis of alkaloid fraction of H.
umbellata could be responsible for these observed pharmacological
effects.

Overall, the present study has demonstrated that alkaloid fraction
of H. umbellata, at oral doses of 25 and 50 mg/kg/day, elicited
weight losing, antihyperlipidemic and cardioprotective effects in
triton WR-1339-induced hyperlipidemic rats since it was able to
profoundly attenuate hypertriglyceridemia and hypercholesterolemia
as well as attenuated increases in both the coronary artery and
atherogenic indices in the treated female Wistar rats which was
probably mediated via de novo cholesterol biosynthesis.
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