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ABSTRACT

Hypertension is a relatively common disorder thatprobably the most important public health problém
developed countries. It is common, asymptomatexlihg detectable, usually easily managed and uguethds to
lethal complications if left unmanaged. This stedwaluates the body and organ weights changes drtemnsive
rats gavaged with ethanolic root and stem barkawts of Nauclealatifolia. The stem extract produaesignificant
decrease (p<0.05) in the relative liver weight letgroup treated with 300mg/Kg body weight of sextnact,
compared to the normal control. There was a sigaiit decrease (P < 0.05) in the relative heart aeigf rats
treated with 150mg/kg body weight of stem extract #hat of the standard (Captopril) treated, congzhito the
normal control. There was a significant increase<(P.05) in the body weight of rats treated witlOfrtg/kg of stem
extract, compared to the hypertensive control. Alsere was a significant decrease (P< 0.05) betwtbe relative
heart weight of rats treated with 150mg/kg of rertract and that of standard (Captopril) treatedngpared to the
normal control. The body weight of rats treatedhwits0mg/Kg and 300mg/Kg body weight of root extraete
also significantly increased (P < 0.05) compared ttee hypertensive control.These changes showed Nhat
latifoliahave antihypertensive potentials

Keywords: Nauclealatifolia, antihypertensive treatment, baahyg organs weight changes.

INTRODUCTION

Hypertension is a complex condition whose root eaiss largely unknown andis rarely accompanied by an
symptoms, therefore making it difficult to managde. of 2000, nearly one billion people or approxieiat26% of
the adult population of the world had hypertensjan 2].7.1 million Deaths per year may be attritiléato
hypertension [3]. It is common in both developed a@eveloping countries[1]. However, rates vary redty in
different regions with rates as low as 3.4% (memd 6.8% (women) in rural India and as high as 68(8%n) and
72.5% (women) in Poland [2]. Hypertension is areimtittent or sustained elevation in systolic blqoessure
(above 110 mm Hg) or diastolic blood pressure (abo® mm Hg) or a systolic and diastolic pressuren?® Hg
above the individual's baseline pressure. [20, ighHblood pressure is said to be present if itdassistently at or
above 140/90 mmHg. This requires the heart to waakder than normal to circulate blood through theod
vessels. Hypertension can be described into twestyprimary and secondary. Primary hypertensian tigoe of
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high blood pressure with no obvious underlying roaellcause while secondary hypertension are caugedhier
conditions affecting the kidneys, arteries, heareondocrine system. Although mild to moderate higresion is
usually asymptomatic, accelerated hypertension siso@ated with headache, somnolence, confusionalvisu
disturbances and nausea and vomiting [5]. Despitefact that our understanding of the pathophygiplof an
elevated arterial pressure has increased in 9095%b of cases, the etiology (and thus potentialéygrevention or
cure) is still largely unknown. Consequently, insnoases, the hypertension is treated non- spaityfiesulting in
a large number of minor side effectsand a relatifvdjh non- compliance rate [6, 7, 8]. Although #telogy of
hypertension is directly unknown, there are masl factors such as sedentary lifestyle,[6]obesjty[@nore than
85% of cases occur in those with a body mass igdeater than 25),salt (sodium) sensitivity[10] ohlal intake [9],
and vitamin D deficiency[11, 12]. It is also reldtéo aging and some inherited genetic mutations[Eamily
history increases the risk of developing hypertem$i3]. Renin elevation is another risk factornRes an enzyme
secreted by the juxtaglomerular apparatus of tdedy and linked with aldosterone in a negative lbae# loop
[14]. Also sympathetic over-activity is implicatdd]. Insulin resistance which is a component of abelic
syndrome is also thought to cause hypertension A8tording to [16], low birth weight has recentledn
guestioned as a risk factor for adult essentiakhgmsion. Hypertension is a major risk factordtwoke, myocardial
infarction (heart attacks), heart failure, aneuryssfithe arteries (e.g. aortic aneurysm), perighemtarial disease
and is a cause of chronic kidney disease. Even ratalelevation of arterial blood pressure is asgedi with a
shortened life expectancy. [17]. Severalclasseneatfications, collectively referred to as antihypesive drugs, are
currently available for treating hypertension. Tejority of people require more than one drug tatam their
hypertension. Joint National Committee on High Blderessure,advocates starting treatment with twgsdwhen
blood pressure is >20 mmHg above systolic or >10Hgrabove diastolic targets[18]. Preferred comboretiare
renin—angiotensin system inhibitors and calciumncdeh blockers, or renin—angiotensin system inhibitand
diuretics [19]. Acceptable combinations includecaah channel blockers and diuretics, beta-blockeis diuretics,
dihydropyridine calcium channel blockers and bdtakers, or dihydropyridine calcium channel blockevith
either verapamil or diltiazem.

In Africa and in most Asian countries where the ab#olk medicine is in prevalence, the searchHerbal cures is
but a common practice. [20, Hlauclealatifoligfamily: Rubiaceae) commonly known as pin cushicgetis a
straggling shrub or small tree native to tropicdlida and Asia. Parts of the plant are commonlysprided
traditionally as a remedy for diabetes mellituse Tiant is also used in the treatment of ailmekes halaria [21,
22, 4,23], gastrointestinal tract disorders [24,s#¢eping sickness, prolong menstrual flow [23}édrtension [22,
4] and as a chewing stick [26].

MATERIALSAND METHODS

Collection and preliminary processing of plant materials

The root and stem of pin cushion tree (Nauclealkdif were collected from the Teaching Hospitalmpises of the
University of Calabar, Calabar in Cross River Stigeria. The plant was authenticated by the Diepemt of
Botany, Faculty of Sciences, University of Calal¥dre plant parts were washed thoroughly with tapewand then
rinsed with distilled water. The bark of both thers and root were carefully peeled using a kitckeife. The
peeled bark was chopped into small pieces and dridér shade.

Preparation of extracts

The dried bark was blended into power using anteteblender. The powder was weighed using an etect
weighing balance and soak in 80% ethanol at the cdt1:4 of powder to ethanol respectively. Theximie was
agitated using an electric blender and kept undezgalated temperature of 8@ for 48 hours (2 days). The
extracts were doubly filtered, using a Cheese céottl then a filter paper. The filtrate was conaaett using a
rotary evaporator at a regulated temperature A3C- The extracts were finally evaporated to drynesisag a
Freeze Drier. The percentage yield of the rootstach extracts were 19.9% and 18.3% respectively.

Animals
Sixty rats (males and females) of Wistar albinaistweighing 180-220g were used for this study. Tate were
obtained from the Department of Biochemistry, Facaf Basic Medical Sciences, University of Calabar

The rats were used for sub-chronic toxicity studd antihypertensive screening. The animals wexewvalll one
week acclimatization, after which they were reweidtand housed in plastic cages with plastic botmah wire-
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mesh top (North Kent Co. Ltd), under controlled ieswmental conditions of Temperature (28&}, Relative
Humidity (50+5%) and a 12 hour light/dark cycle.eTanimal facility was adequately ventilated and @hénals
maintained regularly on the commercial rat chowp Teater and food were provided ad libitum throughtine
experimental period.

Experimental Design

The experimental design employed consisted of Sewtistar rats divided into two equal batches;&l 8. Each
batch of 25 animals consisted of 5 groups of 5 patsgroups. Batch A animals received the stemaegtwhile
batch B received the root extract. The animalsroug 1 were the normal rats that served as theraogtoup.
Group two animals were induced hypertensive ratsrceived no treatment and also served as cen@Gobups 3-
5 were all hypertensive rats that were treated Wfimg/Kg extract (group 3), 300mg/Kg extract (grel). The
last group (group 5) were treated with a standatthgpertensive drug (captopril 20mg/Kg). The gredp 2 and 5
were common to the two batches of the experimefgsign. The duration of the experiment was two \weekd all
animals (treated and untreated) were allowed fowbveater ad libitum.

RESULTSAND DISCUSSION

Table 1: Body and organ weights of ratstreated with crude ethanolic stem bark extracts of nauclealatifoliafor 14 days

EXTRACT PARAMETER NC (GP7 | HC (GP6 | T1(GPL | T2 (GP2 | 75 (GP5
B weight 18868 | 15922 | 20068 | 191.30 | 179.74
y weig +17.87 | +264 | 687 | +7.95 | +27.10
L ot 735 5.66 7.06 6.44 6.78
iverweig +0.72 +0.19 +0.46 +0.29 +1.10
o . 351 3.55 351 3.37 3.77
Relative Liver weight | ;"9 +0.10 +019 | +0.10* | +0.17
. . 1.23 1.06 1.28 1.24 1.24
STEM EXTRACT | Kidney weight +0.09 +0.04 +0.07 +0.05 4014
o . 0.65 0.66 064 0.65 0.71
Relative Kidney weightl ) 53 +0.02 +002 | 001 | +0.05
Heart weidht 0.70 052 058 0.62 0.56
eart weig +0.01 +0.04* +0.02 +0.04 +0.07
. . 0.38 032 0.29 033 031
Relative Heartweight |, 53 +002 | +0.01* | 002 | +0.02*

Values expressed as meantSEM, n = 5.
* =P<0.05 compared to the normal control, GP7.
a=P<0.05 compared to the hypertensive control, GP6.
b=P<0.05 compared to the standard treated, GP5.
¢=P<0.05 compared to GP2 treated with 300mg/Kgtefrsextract.

Table 1 presents the result of the body and orgeigivs of activity directed administration of etbha stem
extract of Nauclealatifolia There is a significant decrease at (P < 0.05véen therelative liver weight of rat
treated with 300mg/kg of stem extract (3.37£0.1] that of the normal control (3.51+0.19). This hiipe due to
the effect of the extract on the liver of the tegshtanimal. The increased requirement of the lieehdndle the
xenobiotic load is probably responsible for thicm@ase in relative size, as most of its metabohlteschanneled
towards the detoxification of these xenobiotics [Bere is a significant decrease at (P< 0.05hefrelative heart
weight of rats treated with 150mg/kg of stem ext(@229 +0.01) and that of the standard (Captopriiated (0.31
+0.02) in relation to that of the normal control38 +0.03). The decreased heart weights might leetalthe heart’s
increase activities in hypertensive conditionshwibssible tissue degeneration/atrophy[4]. Thera @gnificant
increase at (P < 0.05) between the body weighatofreated with 150mg/kg of stem extract (200.68B2pand that
of hypertensive control (159.22 +2.64). The incezbbody weight may be due to the recovery effacitetl by the
extracts [3]. Generally, hypertension affects thdys homeostatic and metabolic conditions. Thigldgesult to a
negative energy balance with a consequent significsge in body weight. However, the elicited aoneary effects,

typified by the increased in body weight [7]. Tihisght be a strong pointer to the fact the extraa bnd elicited
antihypertensive properties.
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Tabe2: Body and organ weights of ratstreated with crude ethanolic root bark extracts of nauclealatifolia for 14 days.

EXTRACT PARAMETERS NC (GP7] HC (GP6) T3 (GPB) T4@ | ST (GP5)
— 188.68 | 159.22 | 21896 | 197.46 | 179.74
y weig +17.87 | +2.64 | +10.36° | +10.68 | +27.10
L ot 7.35 5.66 7.74 7.10 6.78
iverweig +0.72 +0.19 +0.62 +0.24 +1.10
o . 351 355 353 3.64 3.77
Relative Liver weight | /;"/q +0.10 +020 | #022 | 017
. . 1.23 1.06 1.38 1.42 1.24
ROOT EXTRACT | Kidney weight +0.09 +0.04 +0.07 4010 4014
o . 0.65 0.66 0.63 072 0.71
Relative Kidney weighti ;) 53 +0.02 +001 | 003 | +0.05
. 0.70 0.52 0.64 0.62 0.56
Heart weight +001 | +0.04* | +0.04 | +0.05 | +0.07
. . 0.38 0.32 0.29 0.32 031
Relative Heartweight | 5 53 +0.02 | +0.02* | +0.02 | +0.02*

Values expressed as meantSEM, n = 5.
* =P<0.05 compared to the normal control, GP7.
a=P<0.05 compared to the hypertensive control, GP6.
b=P<0.05 compared to the standard treated, GP5.

Table 2 presents the result of the body and orgegights of activity directed administration of etbla root extract

of Nauclealatifolia There is a significant decrease at (P< 0.05) éetvthe relative heart weight (0.29 +0.02) of rats
treated with 150mg/kg of root extract and thattahdard (Captopril) treated (0.31 £0.02) in relatio the normal
control (0.38 +0.03).this might be due to the reasgiven for table 1 above. There is a signifidaotease at (P
<0.05) between the body weight (218.96 +10.36)atd treated with 150mg/kg of root extract and thedted with
300mg/kg of root extract (197.46 +10.68) in relatilo the hypertensive control (159.22 +2.64). Thierea
significant increase at (P< 0.05) between the bwdight (218.96 +10.36) of rats treated with 150nggd root
extract and that treated with the standard (Capi@mtihypertensive drug (179.74 +27.10).

The results of the effects of administration of #dracts showed that the extracts possessed petteysive
potential.
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