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ABSTRACT

The objective of this study was to investigate the effect of Peristrophe bicalveulata on lipid levels
and activity of angiotensin-converting enzyme in kidneys, lungs and heart of fat-fed cbese Wistar
rats. The angiotensin-converting enzyme inhibition pattern of Peristrophe bicalyculata was also
studied. Apparently healthy male Wistar rats were grouped into: control group, fat-fed control,
standard control (atorvastatin at 70 mg kg™) and low dose (100 mg kg™') and high dose
(260 mg kg™!) extract groups, after confirmation of the lethal dose (LD,,). All rats, except those in
the contral group were fat-fed until cbesity was confirmed (BMI>0.3) and treatment given for
4 weeks. From our results, serum and liver levels of Total Cholesterol (TC), Triacyglyceral (T(G3) and
Low Density Lipoprotein increased significantly (p<0.05) in obese rats compared to the control rats;
while High Density Lipoprotein (HDL) significantly decreased. Administration of atorvastatin and
the extract significantly (p<0.05) reduced TC, TAG and LDL levels and increased HDL in serum
and liver. The activity of Angiotensin Converting Enzyme (ACE) in kidneys, lungs and heart of
obese rats was significantly (p<0.05) higher than that of rats in the control group. The extract
reduced ACE activity in the lungs, kidneys and heart by 97, 98 and 96%, respectively, which was
20, 30 and 15 folds that of the standard drug. Studies on the inhibition pattern of the extract
showed that Peristrophe bicalyculata inhibits ACE by competing with the substrate for the active
site, exhibiting a competitive type of inhibition. The K  of ACE increased from 0.25 to 2.5 mM at,
1% concentration and 5 mM at 2% with an unchanged V__, and k, value of 1.1 mg mL™. In
conclusion, this study has confirmed that the aqueous extract of Peristrophe bicalyeulata may be
useful in the reduction of cardiovascular disease risk.
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INTRODUCTION

Changes in life style which accompanies industrialization has a significant impact on the health
of people, with obesity becoming one of the greatest health threats of the century. Obesity occurs
due to an imbalance between energy intake and expenditure; with genetic, metabolic and
behavioural components playing a significant role. It 1s a major contributor to the inereasing
incidence of type II diabetes, cardiovascular disease, hepatic and skeletal muscle insulin resistance,
as well as some forms of cancer (Ya-ni ef al., 2010; Eckel ef al., 2006). Consumption of high levels
of dietary fat is thought to be a major factor in promoting obesity in humans as well as in animals
{Bray and Popkin, 1998). Obesity results in excessive fat accumulation which alters cholesterol,
triglyceride and other lipid levels in the plasma and tissues and contributes to elevation of blood
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pressure. Reports by Kannel ef al. (1993) show that 78 and 65% of essential hypertension in men
and women, respectively, 1s due to obesity. The major contributory mechanisms of obesity-related
hypertension include hyperinsulinemia, hyperleptinemia, hypercortisolemia, renal dysfunction,
altered vascular structure and function, enhanced sympathetic and renin-angiotensin system
activity (Tuck et al., 1981; Rocchini et al., 1989).

Obesity 1s associated with the activation of the renin-angiotensin system (RAS) (Tuck, 1992).
Reports have demonstrated a relationship between plasma angiotensin II levels, plasma renin
activity (PRA) and activity of Angiotensin-Converting Ezyme (ACE) with BMI in humans
{(Licata ef al., 1994; Cooper et al., 1997). In addition, the renin-angiotensin-aldosterone system is
markedly activated in cbesity. Components of the renin-angiotensin-aldosterone system are known
to be affected by changes in weight. ACE is responsible for the conversion of angiotensin I to
angiotensin II, a potent vasoconstrictor that plays a vital role in regulation of blood pressure.
Furthermore, ACE catalyses the degradation of bradykinin, a vasodilator. Inhibition of RAAS has
been an important strategy for the treatment of hypertension (Schmieder ef al., 2007) and as a
result, ACE inhibitors have found a role as one class of antihypertensive drug. They are not only
useful for blood pressure control, but could also provide beneficial action against early risks
associated with cardiovascular disorders by preventing the generation of angiotensin II
(Linz ef al., 1999).

FPeristrophe biclyeulata is belongs to the family Acanthacea. It is found in the Sahel part of
Mauritania to Niger and the Northern part Nigeria and distributed throughout tropical Africa and
India. It 1s used in the treatment of different ailments in South-Western Nigeria. It has been
reported to have analgesic, anti-inflammatory and antibacterial properties (Rathi ef al., 2003).
Mansurah (2011) reported the hypolipidemic effect of the plant on poloxamer-407-induced
hyperlipidemic rats. The antihypertensive and ACE inhibitory effect of the plant in 2-K-1-clip
hypertensive rats have also been demonstrated (Abdulazeez et al., 2010). The result of these
findings provokes interest in determining the effect of FPeristrophe bicalyculata on lipid levels and
activity of ACE using fat-fed obese rats as animal models, as well as determining the inhibition
pattern of the extract.

MATERIALS AND METHODS

Reagents: HEPES Sodium salt, hippuryl-L-histidyl-L-leucine Sclution (HHL), Captopril, ACE

from rabbit lungs and citric acid were purchased from Sigma Chemical Co. (5t. Louis, MO, TUSA).
All other chemicals used were of analytical grade.

Collection and identification of plant sample: The leaves and stems of Ferisirophe
bicalyeulata used for this research were obtained from Ibadan, Oyo state, Nigeria in the month of
February, 2010. The plant was identified and authenticated by the botanist in the herbarium of
Ahmadu Bello University, Zaria, Nigeria with a voucher number 2863,

Preparation of plant sample and extraction: The plant was air-dried in the laboratory and
made into powder by grinding. One-hundred gram of powdered plant material was added to 500
mL of distilled water and left to stand for 48 h. The extract was sieved using a muslin cloth and
then filtered under suction pressure with a Whatman’s filter paper. It was then concentrated under
reduced pressure using a rotary evaporator (Buchi, Switzerland) and lyophilized (Christ Alpha 1-2
LD, Germany) to obtain the aquecus extract.

Another 500 g of the powdered plant was extracted in n-hexane (defatting) using Soxhlet
apparatus, before extracting with methanol (70%). The process was repeated until all soluble

229



Am. J. Biochem. Mol. Biol., 3 (2): 228-239, 20158

compounds had been extracted as judged by loss of colour of the filtrate. The extract was then
suction filtered, concentrated under reduced pressure using a rotary evaporator (Buchi,
Switzerland) and lyophilized. The methanol extract was then dissclved in distilled water (1000 mlL)
and partitioned in ethyl acetate and n-butancl using separating funnel, to obtain methanol, ethyl
acetate, butanol and water fractions which were concentrated and lyophilized.

Determination of ACE inhibitory effect of P. bicalyculata: The assay for ACE inhibitory
activity was determined using the Cushman and Cheung (1971) with some modifications on the
assay conditions. Briefly, the inhibitor sclution (extract) was added te 0.1 M potassium phosphate
buffer (pH 8.3), which consists of 5 mM hippuryl-histidyl-leucine (HHL), 0.1 M potassium
phosphate and 0.3 M NaCl (pH 8.3). Then the enzyme, ACE was added to the mixture and
incubated at 37°C for 30 min. The reaction was terminated by adding 0.25 mL of 1 M HCI and then
1.5 mL ethyl acetate was added to extract the hippuric acid formed by the action of ACE. After
removal of ethyl acetate by heat evaporation, the residual Hippuriec Acid (HA) was dissolved in
1 mL of deionized water and absorbance of the solution taken at 228 nm to determine the hippuric
acid concentration. The inhibition will be calculated from the equation:

Fc—E
Inhibition (%)= -~ %100
Ec— Eb

where, Es is the absorbance of the reaction mixture (absorbance of HA generated in the presence
of ACE inhibitor component), Ee is the absorbance of the buffer (the absorbance of HA generated
without ACK inhibitors), Kb is the absorbance when the stop sclution was added before the reaction
occurred (the absorbance of HA generated without ACE, corresponding to HHL autolysis in the
course of enzymatic assay), The inhibitory activity is the amount of inhibitor solution needed to
inhibit the original ACE activity by 50% (IC,,).

Acute toxicity studies: Acute toxicity tests to determine the Lethal Dose (LLD,,) was carried out
as described by Lorke (1983). The aqueous extract Feristrophe bicalyculata was found to be
non-toxic to the rats even when administered at 5000 mg kg™,

Experimental design: All experimental protocol were assessed and approved by the Animal Care
and Use Committee of Ahmadu Bello University, Zaria. Thirty-five apparently healthy, recently
weaned, wistar rats weighing about 100-120 g were purchased from the National Institute of
Trypanosomiasis Research (NITR) Kaduna state and housed in well ventilated cages in the amimal
house of Department of Biochemistry, Ahmadu Bello University, Zaria, Nigeria. They were allowed
to acclimatize for 2 weeks before commencement of experiment. The rats were divided into 5 groups
of 7 rats each:

Group 1: Control group: Given standard diet, without treatment

Group 2: Fat-fed control: Given high fat feed, without treatment

Group 3: Standard control: Given high fat feed, treated with atorvastatin (70 mg kg™)

Group 4: Low dose: Given high fat feed, treated with aqueous extract of P. bicalyculata at
100 mg kg™*

Group 5: High dose: Given high fat feed, treated with aqueous extract of P. bicalyculata at
250 mg kg™
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The rats were fed for 8 weeks with standard and high fat diet prepared as described by
Martins et al. (2004). Animals were allowed free access to water and food, freshly provided daily.
Body weights of all animals were assessed once weekly throughout the 8 weeks of dietary treatment,
until obesity was confirmed. Obesity was determined by the Lee index calculated by the cube root
of body weight (g)x10/nasc-anal length (mm), for which a value >0.3 was classified as obese
(Campos ef al., 2008). The obese rats were then treated orally with the extract and standard drug
{atorvastatin) for another 4 weeks.

Sample collection: At the end of the experiment, rats were sacrificed under anaesthesia and
blood collected by cardiac puncture. The kidneys, heart and lungs were also collected, cleaned of
fatty tissues and blot dried. They were homogenized at 4°C in cold trizma-HCI buffer (pH 7). The
homogenate was centrifuged at 5000 g for 15 min at 4°C and the supernatant used for the assay
of ACE activity. The blood was allowed to clot and serum separated using pasture pipette into clean
and labeled sample bottles for determination of lipid parameters.

Determination of ACE Activity: The ACE activity was determined as described by
Cushman and Cheung (1971). Organs were homogenised in cold Trizma-HCI] buffer (pH = 7.8)
(Sigma) and centrifuged at 4°C for 15 min and 5000 xg. The supernatants were used for the assay.
Briefly, the sample (0.2 mL) was added to ACE solution (50 pl) and the reaction started by adding
0.2 mL of 5 mmol L™ hippuric histidyl leucine. This was incubated at 37°C for 15 min. The reaction
was terminated by adding 0.25 mL of 1.0 N hydrochloric acid and then 2.0 mL ethyl acetate to
extract the hippuric acid formed by the action of ACE. This was centrifuged at 3600xg for 2 min
and 1 mL of upper layer transferred into a microcentrifuge tube and heated by dry bath at 100°C
for 15 min to remove ethylacetate by evaporation. The resulting hippuric acid was dissolved in 3.0
mL of distilled water and the absorbance read at 228 nm using a spectrophotometer (Jenway 6100,
Dunmow, Essex, [JK)). Activity in tissues was expressed in units which corresponded to 1 pmol of
hippuric acid released by enzymatic hydrolysis of HHL per minute per milligram of tissue.

Determination of the inhibition pattern of Peristrophe bicalyculala extract on ACE: To
investigate the inhibition pattern of the extract on ACE, known quantities of the extract were
added to each reaction mixture containing the substrate (HHL) and ACE. The ACE inhibitory
activities were measured with different concentrations of the substrate and the kinetics of ACE in
the presence of the extract determined using Lineweaver-Burk plots (Cheng ef al., 2009).

Determination of serum and liver lipid profiles: Liver lipids were extracted according to the
method of Folch ef al. (1957). Serum and liver lipid profiles were determined using a reagents kits
{Randox Laboratories Ltd., County Antrim, United Kingdom).

Statistical analysis: The results were analyzed for statistical significance by one way ANOVA
using the SPSS statistical program and post hoc test (LSD) between groups. All data were
expressed as MeantSEM. The p-values <0.05 were considered significant.

RESULTS
ACE inhibitory activity of extracts of Peristrophe bicalyculata: Results of the ACE
inhibitory activity of all the extracts are presented in Table 1. The standard drug, captopril
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Table 1: Angiotensin-converting enzyme inhibitory effect of extracts of P. bicalyculata

Samples ICs, (g mL ™Y
Captopril 2.3140.17=
Aqueous extract 11.84+0.88°
Hexane extract 24.38+1.95%¢
Methanol extract 34.82+3.58¢
Ethyl acetate fraction 34.32+2.06¢
Water fraction 15.16+3.82F
Butanol fraction 20.26+1.40%

Values (Mean+SEM) with different supersecript letters are significantly at p<0.05 different
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Fig. 1. Effect of aquecus extract of Peristrophe bicalveulata on lungs, kidney and heart ACE
activity of fat fed obese Wistar rats (n = 35)

inhibited ACE activity at a concentration (2.31£0.17 pg mL™) significantly (p<0.05) lower than the
extracts. The concentration at which the aqueous extract (11.84+0.88 pug mL™") inhibited the
enzyme was not significantly different from that of the water fraction (15.16+£3.82 ug mL™%), but
it was significantly (p<0.05) lower than the concentration obtained for the butanol fraction
(20.26+1.40 pg mL™" and the hexane extract (24.38+1.95 ug mL™"). However, the ethyl acetate
fraction and methanol extract, with IC,, of 34.83242.06 and 354.82+3.58 ug mL™, respectively,
inhibited the enzyme at the highest concentrations, which were not significantly different from
each other.

Effect of aqueous extract of P, bicalyculata on ACE activity in tissues of fat-fed obese
Wistar rats: From the results obtained (Fig. 1), induction of obesity significantly increased
(p<0.05) lung ACE activity (2.14+0.03 umol min™' mg™') compared to rats in the control
group (1.90+£0.11 pmeol min~! mg~ Y. The extract at 100 and 250 mg kg™ 'significantly (p<0.05)
reduced lung ACE activity (0.06+0.01 and 0.12+0.05 umol min™ mg™!, respectively) compared
to obese rats (2.1440.03 umecl min ™' mg™ and rats given atovastatin (1.2340.08 pmol min™' mL™).

Administration of the standard drug, atorvastatin, significantly (p<0.05) reduced kidney ACE
activity than that of untreated obese (2.1320.04 umol min™! mg™) rats. However, kidney ACE levels
in rats given the extract at 100 and 250 mg kg™ (0.04+0.02 and 0.07+0.02 pmol min™' mg™,
respectively) was  significantly  lower  than  rats given the standard drug
(1.2320.09 pmol min™ mg™'). There was a significant increase (p<0.05) in heart ACE
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Table 2:Effect of aqueous extract of Perisirophe bicalyculata on serum lipid profile of fat-fed obese Wistar rats

Atorvastatin (mg kg™%)

Parameters (mmol 1.=%) Control group Fat-fed obese rats 70 100 250

TC 2.99+0.10% 5.25+0.87° 2.83+0.08® 3.12+0.46° 1.74+0.50°
TG 0.72+0.322 3.890+0.68¢ 2.06+0.13° 2.77+0.40¢ 2.37+0.07
HDL 1.18+0.45 0.43+.0.11* 1.54£0.42°¢ 0.66+0.09% 0.950.09%
LDL 2.1340.78° 6.61+5.57° 2.16 £0.05° 3.50+£0.872 2.66+0.978

Values (Mean+SEM) with different superscript letters along the same row are significantly at p<0.05 different, n = 35

activity of fat-fed cbese rats (2.1740.11 pmol min™' mg™) compared to rats in the
contrel group (1.8320.07 pmol min™! mg™) and all other groups. Heart ACE activity was
significantly lowered in rats given 100 (0.08+0.03 umol min ' mg ) and 250 mg kg
(0.07+0.03 umol min™" mg™") extract compared to obese rats (2.1740.11 umol min™" mL™"} and rats
given the standard drug (1.2340.09 wmel min™' mL™Y.

Effect of aqueous extract of Peristrophe bicalyculata on serum lipids of fat-fed obese
Wistar rats: Induction of obesity significantly (p>0.05) increased serum levels of Total Cholesterol
(TC), Tracylglycerols (TG, Low Density Lipoprotein (LDL) and decreased High Density
Lipoprotein (HDL) compared to rats in control group and all other treated rats. The levels of TC,
HDL and LDL of rats in the control group was not significantly (p>0.05) different. from those
treated with atovastatin. Rats treated with the extract at 250 mg kg™ (1.74£0.50 mmeol L™") had
significantly lower TC level than those given Atorvastatin (2.8320.08 mmol L) and those in the
control group (2.994+0.10 mmel L"), TC level in rats administered with the extract at 100 mg kg™
(3.1240.46 mmol LY was significantly (p<0.05) higher than those given at 250 mg kg™, showing
a dose-dependent response.

Atorvastatin (2.0640.13 mmol L™ reduced TG levels significantly (p<0.05) when compared to
fat-fed obese rats (3.8940.68 mmol L"), but was significantly (p<0.05) higher than that of control
rats (0.7240.32 mmol L. 1. There was no difference in levels of TG in rats administered atorvastatin
and those given the extract at 250 mg kg™ (2.37+0.07 mmol LY.

Serum LDL levels of obese rats (8.61+£5.57 mmol L) was significantly (p<0.05) higher than
control rats (2.13+0.78 mmol L") and all other treated groups. However, the difference was not
significant when control rats were compared to rats given atorvastatin (2.18+£0.05 mmol L™ and
the extract at 100 (3.50+0.87 mmol L™ and 250 mg kg1 (2.66+£0.97 mmol L.

The extract increased (p<0.05) HDL levels (in a dose-dependent manner) when compared to
HDL levels of fat-fed obese rats {0.43+£0.11 mmol L™"), but this increase was significantly lower than
that of rats given the standard drug (1.54£0.42 mmol L™ and those in the control group
{1.1840.45 mmol ™) (Table 2).

Effect of aqueous extract of Peristrophe bicalyculata on liver lipids of fat-fed cbese wistar rats.
Induction of obesity in rats increased TC, TG and LDL, while HDL level decreased significantly
{(p=<0.05) as shown on Table 3. TC levels decreased significantly (p<0.05) in obese rats administered
with atorvastatin (7.80+£0.07 mmol L™!) and the extract at both doses and the difference was not
significant, although significantly lower than rats in the contrel group (1.3640.17 mmol L71). The
TG and LDL level of rats treated with Atorvastatin and the extract also decreased significantly
when compared to fat-fed obese rats, but the values were significantly (p<0.05) higher than rats
in the control group.
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Table 3: Effect. of aqueous extract of Peristrophe bicalveulata on liver lipid profile of fat-fed obese Wistar rats

P, bicalyculata

Atorvastatin
Parameters (mmol L) Control group Fat-fed obese rats (70 mg kg™ 100 mgkg?* 250 mg kg!
TC 1.36+£0.172 16.94+1.03° 7.80+£0.07" 9.34+0.620 8.20+0.70°
TG 0.68+0.28% 10.23+0.76° 4.92+0.22% 5.88+0.15" 5.20+0.45°
HDL 0.70+£0.07* 0.26+.0.05* 0.61+0.05° 0.54+0.04° 0.74 +0.10°
LDL 1.09+0.272 17.63+0.41¢ 9.44 +0.15° 11.72+0.39° 9.91 +0.75"

Values (MeandSEM) with different superscript letters along the same row are significantly at p<0.05 different, n = 35
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Fig. 2: Lineweaver—Burk plots for the inhibition of angiotensin-converting enzyme by aqueous
extract of Peristrophe bicalyculata

Liver lipid levels of HDL of rats in the control group {0.7020.07 mmol L), those treated
with atorvastatin {0.61£0.05 mmol L™ and the extract at both doses (0.54+0.04 and 0.7420.10
mmol L7t for 100 and 250 mg kg™, respectively) was not significantly different from one each other,
but significantly (p<0.05) lower than that of fat-fed cbese rats,

Determination of ACE inhibition pattern: The inhibition kinetics of the aquecus extract of
Peristrophe bicalyculata was analyzed by Lineweaver-Burk plots as shown as Fig. 2. Our result
shows that the inhibitory pattern of FPertstrophe bicalyeulata 1s competitive with respect to HHL.
The extract inhibits ACE activity by competing with the substrate for the active site. Also
Peristrophe bicalveulata exhibited a dose-dependent inhibitory effect on ACE, as it increased the
K, of ACE from 0.25 to 2.5 mM for 1% extract and 5 mM for 2% extract while the V _ remained
unchanged (0.063 nmole min~' mL™). The K, was found to be 1.1 mg mL™".

DISCUSSION

Effect of the aqueous extract of P. bicalyculata on tissue ACE activity of obese rats:
Angiotensin-converting enzyme, a decapeptidyl peptidase, is widely distributed not only in the
cardiovascular system, but also in wvarious non-cardiovascular tissues, such as the vascular
endothelial cells of the lung, distal tubular epithelial cells and human alveolar macrophage
{(Sharifi ef al., 2003). The results of the present study shows elevated levels of ACE in kidneys, lung
and heart of fat-fed cbese rats. This agrees with reports by Sharifi ef al. (2003) that ACE activity
increases in all diseases that involve proliferation of endothelial cells, including diabetes, cbesity
and hypertension. Also, Abdulazeez ef al. (2010) demonstrated that serum and tissue ACE activity
were significantly elevated in two-kidney-one-clip hypertensive rats. According to Barton ef al.
(2000) obesity increases the risk of cardiovascular diseases, including hypertension, by altering the
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endothelin and Renin Angiotensin Aldosterone System (RAAS), while Chan ef al. (2005), reported
that an increase in ACE activity in the obese condition is due to the activation of sympathetic
nervous system by adipose tissue derived hormones which result in production of renin that convert
Angiotensinegen to Angiotensin I, which is then converted to angiotensin II by ACE. Thus, from
our results it is evident that increased ACE activity in chese rats may be due, in part, to alteration
in RAAS.

The significant reduction in tissue ACE activity observed when rats were given aqueous
extracts of Peristrophe bicalyculata agrees with Abdulazeez ef al. (2010), who reported that
administration of the aqueous extract of Peristrophe bicalyculata, significantly reduced serum and
tissue ACE activity in hypertensive rats and suggested that the extract may contain ACE
inhibitor(s), which inhibit the synthesis of Angiotensin II from Angiotensin [ or degrade
bradykinin. Our present result further proves the presence of an inhibitor, which is active in the
aqueous extract of Peristrophe bicalyculata.

The significant reduction {(p<0.05) in ACE activity in rats given the aqueous extract when
compared with the group given 70 mg kg™! atorvastatin indicate that the extract contains potent
ACE inhibitors. However, atorvastatin, known to inhibit HMG-CoA reductase, prevent the
production of cholesterol and retards or even reverse progression of coronary artery disease, might
have reduced ACE activity based on the fact that it causes weight loss. This is because, it has been
demonstrated that ACKE activity reduces with weight loss (Kngeli ef al., 2005). This is however,
inconclusive since the effectiveness of atorvastatin is dose-related.

Effect of the aqueous extract of P, bicalyculatae on lipoprotein levels in liver and serum
of obese Wistar rats: The increase in TC, TG and LDL cholesterol levels in serum of fat-fed obese
rats agrees with studies by Ono ef al. (2006) and Xia et al. (2010) who reported that high fat diet
increases lipoprotein levels. Mosa-Al-Reza et al. (2012) reported elevated TC, TG and LDL with a
decreased HDL level in fat-fed rats. It is also well established that one of the main risk factors of
atherosclerosis is hyperlipiderma (Genest Jr. et al., 1992), as an atherogenic profile includes
elevated serum TC, LDL and TC levels and reduced concentrations of HDL (Nishina ef af., 1993).
Thus, the result of the present study is in accordance with various reports that cbesity increases
the risk of cardiovascular diseases (Haslam, 2007). Alsc, the increase in hepatic TC and TG in the
fat-fed rats observed in the present study correlates with studies by Shefer et al. (1992), who
reported a 2-fold increase in hepatic cholesterol in rats relative to control when both were fed a
high-fat atherogenic diet containing cholie acid. Also, diets supplemented with cholesterol and cholic
acid has been shown te markedly increase liver weights (two-fold), hepatic triglycerides (3.7 fold)
and cholesterol (12 fold) concentrations in geese (Kder, 1999). Inclusion of saturated fatty acids in
the diet has alsc been shown to produce hypercholesterclemic effect in rats (Zulet ef al., 1999).

Inereased LDL cholesterol with decreased HDL cholesterol usually increases the serum total
cholesterol. This is because the plasma clearance of cholestercl is often impaired when HDL levels
are low. Triacyglycercls levels have also been found to increase with increase in plasma cholesterol.
Atherogenicity therefore develops when LDL cholesterol, triacylglyeercls and total cholesterol are
elevated relative to plasma HDL. Elevated HDL-cholesteral improves the transportation of
cholesterol from the plasma to the liver for biotransformation and excretion, thereby preventing
atheroma formation and blood vessel occlusion (Ojiakor and Nwanjo, 2005).

The inhibition of HMG-CoA reductase by the standard drug, atorvastatin, causes a decrease
in TC, TG and LDL, while HDL 1s increased (Chan et al., 2002; Mansurah, 2011) as seen in our
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current study. In the current study, the elevated serum and liver TC, TG and LDL levels in obese
rats were markedly decreased when rats were given aqueous extract of Peristrophe bicalyculata,
showing its lipid-lowering effect. Peristrophe bicalyculata has been reported to lower TC, TG and
LDL cholesterol in P-407-induced hyperlipidemic rats (Mansurah, 2011). Although, the mechanism
of the plant is unknown, it is possible it may have inhibited lipoprotein lipase (Wassan ef al., 2003;
Megalli et al., 2008) or increase fecal excretion of bile acids and cholesterol (Moriceau ef al., 2000;
Soppimath et al., 2001).

Inhibitory pattern of Peristrophe bicalvculata: Our result shows that the inhibitory pattern
of Peristrophe bicalyculata is competitive with respect to the substrate, HHL. This shows that the
extract inhibits ACE activity by competing to the substrate for the active site. Research from
various studies on the ACK inhibition types of different peptides or compounds has shown that they
may exhibit non-competitive (Nakagomi ef al., 2000; Saiga et al., 2006) or mixed non-competitive
inhibition (Hou ef al., 2003). However, our result agrees with reports of Wu and Ding (2001) and
Gouda et al. (2006) that most ACE inhibitory peptides and compounds are competitive inhibitors.

In conclusion, this study has demonstrated that the aqueous extract of Peristrophe bicalveulata
is hypolipidemic. It also inhibits ACE activity in obese condition, thus, it may be useful in the

management of hypertension.
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