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Background: Leptadenia hastata (L. Hastata) is a plant used for various diseases in Nigeria. 
This study evaluated the protective effects of L. Hastate on the haematological and biochemical 
alterations in adrenaline-induced hypertensive rats.

Methods: Twenty-five rats were divided equally into five groups (A-E). Groups A-D were 
given 0.5 mg/kg adrenaline, groups A and B were treated with 100 and 200 mg/kg the extract of 
L. Hastata, respectively, while groups C and D were treated with 5 mg/kg amlodipine (standard 
control) and normal saline (untreated control), respectively. Group E were given distilled water 
(normal controls). The adrenaline was injected intraperitoneally while the extract was given 
orally once daily for seven days.

Results: Treatment with 100 and 200 mg/kg of the extract significantly reduced the elevated 
serum albumin, ALP, ALT, AST, chloride, sodium and creatinine, cholesterol and LDL 
concentrations compared with the untreated hypertensive rats. The bicarbonate level, WBC 
and RBC counts, mean cell hemoglobin and packed cell value were higher in rats treated 
with the extract compared with the untreated hypertensive rats. The mean cell value, HDL, 
triglyceride, urea, potassium, total and direct bilirubin concentrations in experimental groups 
were not significantly different from those in the controls (P<0.05).

Conclusion: Our results suggest that treatment of the hypertensive rats with the extract of 
L. Hastata protects against renal, hepatic and cardiac damages, thus it could be considered 
as a natural anti-hypertensive agent. Further studies are required to identify the bioactive 
constituents and the mechanism(s) of action.
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Introduction

ardiovascular diseases, such as hyperten-
sion, arteriosclerosis and heart disease, 
are prevalent in developed countries, with 
increasing numbers of people showing 
the associated symptoms [1]. High blood 

pressure is a common disorder in developing countries, 
such as Nigeria, which if not effectively treated, results 
in a greatly increased probability of coronary thrombosis, 
stroke and renal failure [2]. Hypertension can be caused by 
many factors, including increases in the volume of body 
fluid, increased blood vessel walls resistance, and other fac-
tors that elevate blood pressure [3].
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Treatment of hypertension reduces cardiovascular 
risks, and this has been a major focus of campaigns 
aimed at reducing the associated morbidity and mortal-
ity [4]. Because of the high incidence of the morbidities, 
many new drugs have been introduced which may pro-
vide high efficacy but are not without side effects. Natu-
ral products particularly from medicinal plants provide 
a large diversity of safe bioactive agents against some 
diseases [5]. Recently, attention has been paid to herbal 
products, which are traditionally used as potential thera-
peutic agents in the prevention and management of car-
diovascular disease [6].

The edible plant, L. Hastata (Asclepiadaceae) with 
creeping latex stems, glabrescent leaves, glomerulus and 
racemes flowers, is known in some West African coun-
tries for its various health applications [7]. This plant is 
mostly used in Nigeria among Higgi’s in the north east 
and the Hausa’s in the north central areas as the source 
of spices, sauces, and medicinal purposes by local tradi-
tional healers. The leaf extract from L. Hastata has been 
used to treat onchocerciasis (river blindness), a parasitic 
tropical disease in Mali [8]; scabies in Chad [9]; hyper-
tension, catarrh (excessive inflammatory discharge of mu-
cus in the nose or throat), and skin diseases in Nigeria [10].

Phytochemical study on L. Hastate leaves has found 
phenolic glycosides, tannins, flavonoids, proanthocyani-
dins, alkaloids and saponins in this plant [11]. Generally, 
certain enzymes and biochemical parameters, including 
creatinine, are important biomarkers of myocardial isch-
emia due to hypertension [6]. To the best of available 
knowledge, there is no report in the literature on the anti-
hypertensive property of L. Hastata leaves extract. The 
purpose of this study was to investigate the effect of L. 
Hastata extract on the biochemical and haematological 
parameters in adrenaline-induced hypertensive rats.

Materials and Methods

Sample Collections: Fresh samples of leaves from 
L. Hastata plant were collected in Bosso, Minna, Niger 
state, Northern Nigeria.

Chemicals and Reagents: The biochemical assay kits 
for AST, ALT, ALP, total proteins, albumin, urea, cre-
atinine and electrolytes were purchased from Randox 
Liquizyme (Crumlin, UK). The kits for total cholesterol, 
triglycerides and HDL assays were obtained from Agape 
Diagnostics Ltd. (Cham, Switzerland).

Experimental Animals: Twenty five adult rats weigh-
ing 120.78±5 grams were obtained from the Animal 

Holding Unit, School of Life Sciences, Federal Univer-
sity of Technology, Minna, Nigeria. They were kept and 
used in compliance with the internationally accepted 
principles for the handling and use of laboratory animals 
as contained in the Canadian council on Animal Care 
Guidelines and the Review Protocol.

Sample Extraction: The leaves were thoroughly 
washed under tap water to remove the contaminants af-
ter which they were cut into pieces, dried for 2 weeks at 
37° C and finally grounded. A 50 g of the ground plant 
material was extracted with 200 ml of chloroform, using 
Soxhlet apparatus and the resulting extract was concen-
trated on a rotary evaporator.

Experimental Design: The 25 rats were divided into 5 
groups (A-E) of 5 rats each and were assigned as follows:

Group A: Rats receiving normal saline only (normal).

Group B: Untreated, adrenaline-induced hypertensive rats. 

Group C: Rats receiving adrenaline (0.5 mg/kg) and 
amlodipine (5 mg/kg) (standard)

Group D: Rats receiving adrenaline (0.5 mg/kg) and the 
extract (100 mg/kg). 

Group E: Rats receiving adrenaline (0.5 mg/kg) and the 
extract (200 mg/kg). 

The extract was given to the rats orally, but adrena-
line and amlodipine were administered intraperitoneally 
once daily for seven consecutive days.

Collection of Blood and Serum: After the study pe-
riod, the animals were sacrificed under ether anaesthe-
sia and the blood was collected into EDTA bottles for 
haematological analyses. Another set of blood samples 
was collected in EDTA-free bottles, and were allowed to 
cloth followed by centrifugation at 3000 rpm for 10 min-
utes [12, 13]. The plasma samples were collected and 
kept in a freezer (-20° C) until further analyses. 

Analyses of Biochemical Parameters: Parameters, 
such as transaminases [14] total proteins [15], albumin 
and bilirubin [16], urea, creatinine and electrolytes from 
the serum samples were assayed, using standard pro-
tocols [17, 18]. The serum concentrations of total cho-
lesterol, triglycerides and HDL were assayed by enzy-
matic and colorimetric methods, using commercial kits 
according to the manufacturer’s guidelines. VLDL was 
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estimated as TG/5 and LDL was calculated using Frie-
dewald formula [19] as follows: 

LDL (mg/dl) = TC − (HDL + VLDL).

Analyses of Haematological Parameters: The hema-
tological parameters were determined for Hemoglo-
bin (Hb), Packed Cell Value (PCV), Red Blood Cells 
(RBC), White Blood Cells (WBC), Mean Corpuscular 
Volume (MCV) and Mean Corpuscular Hemoglobin 
Concentration (MCHC), using an automated hemato-
logic analyzer (SYSMEX KX21, Japan) based on the 
methods described by Dacie and Lewis [20].

Statistical Analyses: The data were statistically ana-
lyzed as the Means±SD. One-way analysis of variance 
and Duncan’s multiple regression test were used for 
group comparisons at the P<0.05 significance level. 

Results 

Haematological Parameters: The WBC and RBC 
counts, mean hemoglobin concentration, and packed cell 
value were significantly lower (P<0.05) in adrenaline-in-
duced hypertensive but untreated rats compared with the 
normal controls. Treatment of rats with the extract L. Has-
tata and amlodipine significantly increased (P<0.05) the 
concentrations of the haematological parameters compared 
with those in the untreated controls. However, the mean 
cell values were similar in all experimental groups com-
pared with that in the controls (Figure 1).

Electrolytes, Urea and Creatinine: The serum chloride, 
sodium and creatinine concentrations were significantly 
higher (P<0.05) in adrenaline-induced hypertensive but 
untreated rats compared with the normal controls. Treat-
ment of rats with the extract and amlodipine significantly 
decreased (P<0.05) the concentrations of chloride, sodium 
and creatinine compared with those in the untreated con-
trols. The serum bicarbonate concentration was lower in 
the adrenaline-induced hypertensive but untreated rats 
compared with both the treated groups and the normal con-
trols. The serum urea and potassium concentrations were 
similar in all experimental groups compared with the con-
trols (Figure 2).

Biochemical Parameters: The serum albumin, ALP, 
ALT and AST levels in adrenaline-induced hypertensive 
but untreated rats were significantly higher compared 
with those in the normal controls. Treatment of rats 
with the extract and amlodipine significantly decreased 
(P<0.05) the levels of these parameters compared with 
the untreated controls. The serum total proteins concen-
tration was significantly lower (P<0.05) in the adrena-
line-induced hypertensive but untreated rats compared 
with those in the treated and control rats. The serum total 
and direct bilirubin levels were similar in all experimen-
tal groups compared with the controls.

Lipid Profile: HDL-cholesterol and triglyceride con-
centrations in rats treated with 100 and 200 mg/kg of the 
extract were not significantly different (P<0.05) from those 
in the untreated and normal control groups. Total choles-
terol and LDL concentrations were significantly higher 

 

 

 

 

 

0

10

20

30

40

50

60

70

WBC RBC MCV MCHC PCV

HE
M

AT
OL

OG
IC

AL
 P

AR
AM

ET
ER

S 

Normal

Standard

Untreated

Chloroform 100mg/kgbw

Chloroform200mg/kgbw

a a a a a

b b a b bb b b b
a

b  b   b b 

a

b  b
b

c

0

20

40

60

80

100

120

140

160

Cl- HCO3- Na+ K+ UREA CREATININE

Se
ru

m
e 

El
ec

tr
ol

ite
s  

(m
m

ol
/L

)

Normal

Standard

Untreated

Chloroform 100mg/kgbw

Chloroform 200mg/kgbw

b

a  a a a a a  a a a a

b     b b
c

a

a  a a a

a
b b    bc

Figure 1. Effect of the extract of L. Hastata leaves on the hematological parameters in adrenaline-induced hypertensive, un-
treated rats. 

Keys: WBC: White blood cells; RBC: Red blood cells 

MCV: Mean corpuscular volume; MCHC: Mean corpuscular hemoglobin counts; PCV: Packed Cell Value 

Bars with different superscript alphabets were significantly different (c>b>a).
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in adrenaline-induced hypertensive but untreated rats com-
pared with the extract and amlodipine treated, and normal 
control groups.

Discusion

 Medicinal herbs have been used as traditional medi-
cines in Nigeria. Most herbs are relatively inexpensive 
and readily available, and have few adverse effects [7]. 
The present study examined the effects of L. Hastata ex-
tract on the biochemical parameters in adrenaline-in-
duced hypertensive rats. The finding demonstrated that 
the induced hypertension stimulated hypercholesterol-
emia and hyperlipidemia, increased the liver enzymes, 
plasma electrolytes, and decreased the haematological 
parameters in rats. 

The evaluation of serum enzyme biomarkers provides 
reliable indicators of the functional integrity of the liver 
and the treatment outcomes [21]. In the present study, the 
elevated levels of serum AST and ALP activities in the 
untreated rats were the indications of plasma membranes 
and hepatic cells impairments, which adversely hamper 
amino acids and carbohydrate metabolism, and impact 
the ATP production [22]. The administration of L. Hastata 
extract and amlodipine caused a significant restoration of 
the plasma membranes and liver functional integrity as 
evident by decreases in ALP and AST activities. The re-
sults suggest that the extract might partially protect vari-
ous tissues, including liver cells, from the adrenaline-
induced hypertension [23].

Table 1. Effect of the extract of L. Hastate leaves on the biochemical parameters in hypertensive rats

Group
Means±SD

Albumin 
(mg/dL) TB (mg/dL) DB (mg/dL) ALP (U/L) ALT (U/L) AST (U/L) TP (mg/dL)

Normal 3.97±0.1a 13.50±1.4a 3.12±0.3a 26.5±2.8a 42.75±1.1a 97.75±1.0a 6.47±0.2b

Standard 4.17±0.2b 13.50±1.3a 3.2±0.4a 36.78±2.7b 70.25±2.9c 97.05±0.7a 7.02±0.4c

Untreated 5.26±0.1c 14.25±0.8a 3.17±0.4a 40.54±3.4c 73.56±1.0c 106.45±0.2b 5.57±0.8a

Extract 100 
mg/kg 4.75±0.1b 14.50±1.3a 3.20±0.0a 37.53±0.9b 68.89±0.0b 93.56±0.4a 7.15±0.0c

Extract 200 
mg/kg 4.93±0.0b 14.50±1.2a 3.30±0.0a 28.78±5.2a 75.78±0.6c 101.65±0.3a 6.85±0.0b

ALP: Alkaline Phosphatase; ALT: Alanine Aminotransferase; AST: Aspartate aminotransferase; TP: Total Protein; TB: Total 
Bilirubin; DB: Direct Bilirubin

Values with different superscript alphabets along the columns were significantly different (P<0.05).
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Figure 2. Effect of Chloroform extract of L. Hastata leaves on the electrolyte, urea and creatinine in adrenaline-induced hyper-
tensive but untreated rats

Cl: Chloride Ion; HCO3: Bicarbonate ion; Na+: Sodium Ion; K+: Potassium Ion. Bars with different superscript alphabets were 
significantly different (c>b>a).
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The total proteins, albumin and bilirubin levels repre-
sent the integrity of kidneys and liver [24]. The observed 
decreases in the total proteins concentration in the un-
treated rats could be attributed to decreases in various 
acute phase proteins, globulins and fibrinogen in hyper-
tensive individuals [25]. The decline in total proteins, as 
reported in this study, could lead to impaired tissue hy-
dration, which is injurious to cellular homeostasis. This 
negatively compromises the normal metabolic activities 
of the liver and consequently the health of the animals 
[26]. The significant decline in the albumin concentra-
tion in the untreated rats suggests the impaired liver 
function associated with cardiovascular disease [27].

Electrolyte imbalance and alteration in renin-angiotensin 
system play key roles in the pathogenesis of hypertension 
[28]. Plasma electrolytes, creatinine and urea concentra-
tions are useful clinical indices of renal integrity [29]. Cre-
atinine is a waste product of muscle metabolism while urea 
is a by-product of protein metabolism [21]. As a result of 
renal impairment, the excretion of these metabolites is al-
tered by their accumulation in the blood [29].

The observed significant increase in serum creatinine 
concentration in the untreated rats is suggestive of renal 
impairment. The pathologic conditions must either alter 
the metabolism of creatinine leading to increased synthe-
sis or decreased tubular excretion [12]. Furthermore, the 
significant alterations in the concentrations of sodium, 
bicarbonate and chloride suggest that the integrity of re-
nal tubules had been compromised for the excretion of 
these metabolites in the rats [22]. Treatment of the hy-
pertensive rats with L. Hastate significantly restored the 
normal levels of these metabolites thereby preserving the 
functional integrity of the kidneys in adrenaline-induced 
hypertensive rats. As L. Hastata extract prevented the hy-

percreatinemia, it might also prevent the eventual dis-
ruption of glomerular filtration [28].

 The increased levels in total cholesterol, triglyceride 
and LDL are indications of abnormal lipid metabolism 
and predisposition of the heart to atherosclerosis and 
coronary heart disease [30]. Thus, the assessment of 
lipid profile is crucial in the evaluation of the hypoten-
sive properties of medicinal plants. Consequently, the 
cholesterol and LDL concentrations were significantly 
higher in adrenaline-induced hypertensive but untreated 
rats compared with the rats that were treated with either 
the extract or amlodipine.

The analyses of the hematological parameters provide 
vital information about the effect of toxins on the blood 
[31]. The significantly high levels of WBC and RBC 
counts, mean hemoglobin, and packed cell value follow-
ing the treatment with the extract are indications of its 
beneficial haematopoietic effects [32].

Conclusions

The findings of the present study suggest that the treat-
ment of adrenaline-induced hypertensive rats with the 
extract of L. Hastata leaves protects against renal, hepatic 
and cardiac injuries in this experimental animal model. 
Thus, the extract could be considered a natural prod-
uct with anti-hypertensive properties. However, further 
studies are required to identify the bioactive constituents 
involved and to elucidate the mechanisms of action.

Table 2. Effect of the extract of L. Hastate leaves on lipid profile in hypertensive rats

Group

Means±SD

LDL-cholesterol (mmol/L) HDL-cholesterol 
(mmol/L) Cholesterol (mmol/L) Triglyceride (mmol/L)

Normal 2.45±0.1a 1.475±0.1a 3.77±0.1a 2.93±0.2a

Standard 2.77±0.0a 1.55±0.1a 3.67±0.1a 2.03±0.4a

Untreated 4.625±0.1b 1.55±0.1a 5.95±0.3b 2.95±0.5a

Extract
(100 mg/kg) 2.85±0.1a 1.43±0.0a 3.90±0.0a 2.67±0.4a

Extract (200 mg/kg) 2.85±0.0a 1.725±0.0a 3.75±0.2a 2.45±0.3a

Values with different superscript alphabets along the columns were significantly different (P<0.05)
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