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The effects of aqueous leaf extract (crude) of Landolphia owerrience on some
biochemical parameters in adult male and female Albino rats were investigated.
Administration of the plant leaf extract was by gavage at a dose level of 20 mg/kg,
30 mg/kg and 40 mg/kg body weight in 0.5 ml saline respectively, daily for 21 days.
Institution:
The concentration of ALT and AST were non-significantly increased as the dose
Department of Biochemistry,
increased. Alkaline phosphatase (ALP) level also increased non-significantly, but not
Faculty of Biological and
dose dependent. Protein level also significantly increased in a dose dependent
Physical Sciences Abia
State University, PMB 2000, fashion. Hemoglobin concentration increased significantly, while lipid peroxidation
level decreased non-significantly as the dose increased. The non-significant increase in
Uturu, Nigeria.
liver enzyme concentrations in this study showed that the Landolphia owerrience leaf
extract may not be toxic to the rat liver, while the low lipid peroxidation levels showed
that it may have antioxidant activity.
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(Hwang et al., 2002).

INTRODUCTION
Landolphia owerrience is a wild plant usually

Alanine aminotransferase [ALT] activity rises in

found growing wild in Africa and Madagascar. The plant

viral and toxic hepatitis and the degree and time course

belongs

of

to

the

family

Apocynaceae

and

it

is

its

elevation

parallel to

those of Aspartate

distinguished by a corolla tube which is usually

aminotransferase [AST] activity. An elevated ALT and

thickened above the anthers. It produces glabrous fruits,

alkaline phosphatase [ALP] activity also occurs in

which is characterized by dense inflorescence (Person,

cirrhosis, extra hepatic biliary obstruction and hepatic

1962; Burkill, 1994). Other species of the genus include

metastasis, while inconsistent elevations occur in acute

Landolphia hirsute and Landolphia kirki. The wild plant

myocardial infarction and skeletal muscle disease

is rich in nutritional content as its composition parades

(Jensen and Freese, 2009).

rare food nutrients especially the vitamins, carotene and
minerals (Ebi and Ofoefule, 1997).

Diseases like severe burns, severe renal disease
and chronic hepatitis and sarcoidosis cause rapid loss of

In South East of Nigeria, the extract from

plasma protein and hemoglobin. Lipid peroxidation plays

Landolphia owerrience is used in the folklore treatment

a role in carcinogenesis and arteriosclerosis and by

of venereal disease, colic diseases, teeth cleaning, curing

extension prevents damage to cells that result into

and control of diabetes. The latex is drunk or used as an

disease condition (Hsieh et al., 2009).

enema for intestinal worms, and in treatment of arrow
poison.

Preliminary

crude

plant

leaf

extract

of

Landolphia owerrience is used for folklore treatment and

Landolphia owerrience have shown that it contains

management of various ailments: venereal disease, colic,

active cardio glycosides, saponins, tannins, flavonoids

diabetes, worm expulsion and teeth cleaning. This

and steroids and also shows antimicrobial activities

present study was conducted to investigate the effect of

(Iwu

of

the plant leaf extract on the stability of the liver, vis-à-vis

Landolphia owerrience among other plants has shown

its effect on liver enzymes [ALT, AST and ALP], serum

that

protein levels, hemoglobin and lipid peroxidation.

the

The

extract

antimicrobial
inhibits

tests

the

on

1993).

photochemical

Since

screening

Escherichia

coli,

Bacillus subtilis, Candida albicans and Aspergillus niger
and the activities were linked to the presence of steroids,

MATERIALS AND METHODS

tannins and glycosides in the plants (Ebi and Ofoefule,

Plant Material

1997; Okeke et al., 2001)

The leaves of Landolphia owerrience were

The liver is the central organ that co-ordinate and

collected from the University campus where it is grown

modulates most biochemical activities in the body. The

as ornamental plant; in January 2012. The plant was

metabolic activities of the liver are essential for

authenticated and taxonomically identified at the

providing fuel to the brain, muscle and other peripheral

Department of Plant Science and Biotechnology, Abia

organs (Chang et al., 2004). Most compounds absorbed

State University, Uturu, Nigeria. Voucher specimen of

by the intestine go through the liver, which enables it to

the plant was deposited at the Departmental herbarium.

regulate the

The plant leaves were washed with distilled water to

level of metabolites

in the

blood

(Lehninger, 2005). The liver plays a central role in the

remove dirt and contaminants, and then sun dried.

regulation of lipid metabolism, detoxification and

Plant Extract

biotransformation of foreign compounds to more soluble
forms
411

for

further

breakdown

and

excretion

The dry leaf samples were milled into a fine
powder using Arthur milling machine. 20g of the milled
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leaf sample was soaked in 200ml of distilled water, and

catalyzed reaction. The assay procedure for ALT and

the mixture was left to stand for 48hrs with occasional

AST are the same, except that for ALT, alanine citrate is

stirring. Filtration was done with a muslin bag. The

added.

concentration of the extract was determined to be

2, 4 dinitrophenyl-hydrazine is read at 540nm on a

27.2mg/ml.

spectrophotometer.

Animals

ALP

The

c o l o r a t io n

produced

w it h

Sexually matured adult albino rats (32 males and

Alkaline phosphatase was determined using

32 females) of 6 weeks old and weighing between 185 to

Randox diagnostic kits following the principle described

200g were used for the investigation. The animals were

by Neuman and Van Vreedenal, (1967). The assay is

kept in the laboratory under constant temperature

based on the action of alkaline phosphatase (ALP) on

(24±4°C) for at least one week before and throughout the

phenyl phosphate to liberate phenol and phosphate.

experimental work. The animals were randomly divided

The

into four groups of eight males and eight females each

4-aminoantipyrene

and housed in standard cages. The animals were allowed

ferrocyanide that absorbs at 540nm.

for food and water ad libitum. Approval for animal

Total Protein

phenol

released
in

forms
the

a

chromogen

presence

with

of potassium

studies was obtained from the Animal Ethics Committee

Total serum protein was determined by the

of College of Health Sciences, Abia State University,

Lowry method (1951). 1ml of each unknown protein

Uturu.

solution (serum) was taken into 3ml of Biuret reagent.
Group one animals served as control, and

The mixture was warmed for 15min at 37oC and allowed

received (0.5ml) of normal saline which is the vehicle for

to cool. The absorbance of each test tube was read at

the extract, while groups two, three and four received

540nm.

20 mg/kg, 30 mg/kg and 40 mg/kg body weight of the

Hemoglobin

plant extract respectively in 0.5ml sterile saline. The

Hemoglobin was determined according to the

extract was administered once daily for 21 days.

method described by Dacie and Lewis, 1990.

Collection of Blood Sample

Lipid peroxidation

The

animals

were

sacrificed

under

light

Lipid peroxidation was determined by the

chloroform anesthesia, and blood collected from the

method of Wallin et.al., (1993). Blood samples (0.5ml)

liver. The blood sample was centrifuged for 10min at

were transferred to a test tube and 0.1ml of Triton X-100

3000rev. to obtain a clear supernatant (serum) which was

was added and mixed properly. Next, 3ml of 30% TCA

stored at -20°C until assayed for biochemical parameters.

and 1ml of 0.6% TBA were added. The contents were

Biochemical effects

shaken properly and the suspension was filtered. The

ALT and AST

clear filtrate (3ml) was mixed with 2ml of 0.6% TBA

Assay of ALT and AST was done using Randox

and heated for 15min in a boiling water bath. The

diagnostic kits. Determination was based on the principle

mixture was allowed to cool and 2ml of chloroform was

described by Reitman and Frankel, (1957). The method

added. The mixture was centrifuged at 10,000g for

is based on the determination of pyruvic acid as a

15min and the absorbance was read at 535nm. Lipid

product

peroxidation products were extrapolated by a standard

of

the

reaction

catalyzed

by

alanine

aminotransferase or as a product of decarboxylation of

curve.

the oxaloacetate produced by aspartate aminotransferase
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dose of the extract compared with the control (Table 1).

Statistical Analysis
Data obtained were subjected to two-way
analysis of Variance (ANOVA) followed by Dennett’s

The males had non-significantly (p≤0.01) higher alkaline
phosphatase activity compared to the females.

test to determine the statistical significance of the various

Table 2 shows the variations in total protein level

changes in the parameters measured. SPSS software was

in the test animals compared to control. Protein

used to analyze data. Values were considered significant

concentration increased significantly (p≤0.05) compared

when p ≤ 0.01

to control. There is no significant difference (p≤0.05) for
the variation in protein concentration for the male and
female albino rats. The effect of the plant extract seems

RESULTS AND DISCUSSION
ALT

concentration

significantly

increased

to be dose dependent as increase in protein concentration

(p≤0.01) in the test animals compared to control.

is observed with increase in dose of extract administered.

(Table 1). There is also a non significant increase

Hemoglobin

(p≤0.01) in ALT concentration for the male animals

significantly in the test animals compared to the control

compared to the female animals as the dose of

(table 3). The increase is dose dependent. There was no

administered extract increased. The effect of the plant

significant

extract seems to be dose dependent as the enzyme

concentration between the male and female test animals.

concentration increased with increase in dose of plant

Lipid

extract administered.

significantly in the test animals compared to the control.

concentration

(p≤0.01)

peroxidation

increased

difference
levels

in

(p≤0.01)

hemoglobin

decreased

(p≤0.01)

Table 1 above also shows the variation in AST

(Table 4). There are no significant (p≤0.01) difference in

concentration in the test animals compared to the control.

values for the male and the female rats. As the dose of

A significant increase (p≤0.01) is observed in the

administered extract increased there were significant

elevation of AST in test animals as the dose increased.

(p≤0.01) reductions in lipid peroxidation values.

The effect of the plant extract seem to be dose dependent
as there was

significant difference in enzyme

It is well known that the liver is the first target
organ in toxicological prospects regarding its role in

concentration as the dose increased. There were no

detoxification,

biotransformation

and

excretion

of

significant (p≤0.01) differences in enzyme concentration

xenobiotic. After enteric uptake of injurious materials, it

observed for the male and female test animals.

is the first organ to be exposed to such hazards via the

The alkaline phosphatase activity in the test animals

portal circulation (Ross and Kasum, 2002). The marker

increased (p≤0.01) non-significantly with increase in enzymes assayed are specifically located in some cell;
Table 1: Liver enzymes conc. (U/L)
Animal
(n=5)

Group 1

Group 2

Group 3

Group 4

Conc. of
extract

Control

20mg/kg

30mg/kg

40mg/kg

Sex

M

F

M

F

M

F

M

F

ALT

19.2±0.26

16.2±0.44

19.5±0.35

16.4±0.11

19.6±0.01

16.5±0.04

19.6±0.52

16.5±0.32

AST

16.3±0.05

13.3±0.21

16.4±0.25

13.5±0.13

16.5±0.06

13.5±0.71

16.5±0.04

13.6±0.46

ALP

23.4±0.06

20.5±0.29

23.6±0.02

20.6±0.16

23.6±0.24

20.6±0.93

23.5±0.16

20.7±0.46

*Values are mean ± SD of triplicate determinations M =Male, F=Female
413
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Table 2: Total Protein conc. (mg/dl)
Animal
(n=5)
Conc. of
extract
Sex
Σ

Group 1

Group 2

Group 3

Group 4

Control

20mg/kg

30mg/kg

40mg/kg

M
10.25±0.2

F
9.6±0.7

M
14.5±0.4

F
13.5±0.1

M
15.0±0.05

F
14.7±0.5

M
16.4±0.3

F
15.7±0.6

*Values are mean ± SD of triplicate determinations M =Male, F=Female
however, they can leak into the serum or other parts as a

between 13.5±0.13 and 13.6±0.4 for females (Table 1).

result of injury to the cell where they are located

The slight increase in AST concentrations seems to be

(Adesokan and Akanji, 2003). The measurement of the

dose dependent, as elevations occurred as the plant

various enzyme activities in the tissues and body fluids

extract dose increased. Normal activity of AST is

play a significant role in disease investigation, diagnosis

1-15u/l, but in this study AST elevation was observed to

and detection of tissue cellular damage (Malomo, 2000).

be from 16.3±0.05u/l and 13.3±0.01u/l for male and

The ALT concentration was elevated in all the test

female animals respectively between 16.4.0±0.25 and

animals (Table 1). The increase in ALT concentration

16.5±0.04 for males and between 13.5±0.13 and

were non-significant (p≤0.05) compared to the control.

13.6±0.04

The effect of the plant extract also seems to be dose

concentration of the plant extract. ALP showed

dependent, as the increase in plant extract concentration

non-significant (p≤0.05) increase compared to control.

resulted in slight increase in enzyme concentration.

Elevation of ALP is found in large number of disorders

There were significant (p≤0.05) differences in ALT

such as biliary cirrhosis. Although it is found both in the

variation for the male and female animals, as dose of the

liver and the bile, it leaks into the blood stream in a

plant extract increased. An elevated ALT level occurs in

manner similar to that of ALT and AST. ALP is found in

cirrhosis, extra hepatic biliary obstruction and hepatic

other organs such as bone, placenta and intestine

metases (Effraim et al., 2003). Inconsistent elevations

(Ranjna, 1996).

also occur in acute myocardial infarctions and skeletal

The

for

females

plant

leaf

administered

extract

did

the

not

various

change

muscule disease. Normal activity of ALT is 1-20u/l, but

significantly any of the liver enzymes including ALT,

in this study values ranged from 19.5±0.35u/l to

AST and ALP. This result showed that the leaf extract of

19.6±0.52 for males and 16.4±0.11u/l to 16.5±0.03u/l for

L .owerrience does not have any apparent toxicity on the

females

liver of rats. Green leafy plants are usually associated
AST concentration was also non-significantly

with hepatoprotective properties (Weber et al., 2003;

(p≤0.05) elevated from 16.3±0.05u/l and 13.3±0.01u/l

Oboh, 2005; Roy et al., 2006, Iweala and Obidoa, 2010).

for the male and female control animals respectively,
between 16.4±0.25u/l and 16.5±0.04u/l for the males and
Table 3: Hemoglobin concentration (g/dl)
Animal
(n=5)
Conc. of
extract
Sex
Σ

Group 1

Group 2

Group 3

Group 4

Control

20mg/kg

30mg/kg

40mg/kg

M
9.8±0.50

F
9.5±0.41

M
11.7±0.54

F
11.0±0.31

M
12.1±1.05

F
12.4±1.12

M
12.8±0.73

F
12.5±0.65

*Values are mean ± SD of triplicate determinations M =Male, F=Female
Journal of Research in Biology (2012) 2(5): 410-417
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Table 4: Lipid peroxidation level [TBARS] (mg/ml)
Animal
(n=5)
Conc. of
extract
Sex

M

Σ

5.02±0.25

Group 1

Group 2

Group 3

Group 4

Control

20mg/kg

30mg/kg

40mg/kg

F

M

4.50±0.21

F

4.52±1.01

M

4.17±0.14

3.83±0.21

F
3.62±0.15

M

F

3.38±0.35

3.24±0.02

*Values are mean ± SD of triplicate determinations M =Male, F=Female
Total protein levels were also significantly

(p≤0.01) in the test animals compared to control. (Table

elevated (p≤0.05) (Table 2) from 10.25±0.2mg/l and

4). The biological consequences of lipid peroxidation

9.6±0.7mg/l

animals

include structural damage to membranes and essential

respectively between 14.5±0.4mg/l and 16.4±0.3mg/l for

biomolecules. It is an underlying cause of degenerative

the males and between 13.5±0.1mg/l and 16.7±0.6mg/l

diseases (Koba et al., 2002). In this study the plant

for the females. The effect of the plant extract is also

extract had significant effect on lipid peroxidation and

dose dependent, and the increase in protein concentration

may not alter essential functions of cells that may lead to

with increase in dose is significant (p≤0.05). Essentially,

death (Hsieh et al., 2009). The reduction in lipid

all the albumin and fibrinogen of the plasma protein and

peroxidation could be attributed to the presence of

about 50 to 80% of the globulins are formed in the liver.

antioxidant phytochemicals including flavonoids and

The leaves of L. owerrience plant are rich in protein,

anthocyanidins in the L. owerrience whose phenolic

essential amino acids and mineral elements (Ebi and

structure favour their reaction with free radicals and

Ofoefule, 1997). The serum protein of the experimental

reactive oxygen species (ROS) (Miller and Ruiz-Larrea,

rats was significantly increased which is a reflection of

2002). This reaction with ROS protects lipids from

the digestibility and hence availability of protein

peroxidation and by extension prevents damage to cells.

co nst ituent s

owerrience

The reduction of lipid peroxidation by flavonoid prevents

(Ross and Kasum, 2002).The elevation of serum protein

DNA damage, a critical event in most disease. (Cai et al.,

could enhance the overall physiological function of the

1997; Subashree et al., 2009; Mohd-Esa et al., 2010;

animals (Iweala and Obidoa, 2010).

MohanaSundaram et al., 2011).

for

the

of

Hemoglobin

male

leaves

and

of

female

L.

significantly

Ethno-medicine practitioners’claims that it is

increased (p≤0.05) in the animals (Table 3). The plant

effective to use the plant extracts either crude aqueous

extract most probably had no adverse effect on the red

extract or the alcoholic extract for the treatment and

blood

of

management of various diseases. They claim it as

L. owerrience which include flavonoids and phytosterol

effective in treating and managing venereal disease, colic

(Iwu, 1993) are possible candidates that increase white

disease, and control of diabetes and as enema for

blood cells. The mineral and vitamin contents of

intestinal worms. The strong activity of the ethanolic

L. owerrience (Ebi and Ofoefule, 1997) include

extracts against known etiologic agents of diseases

haematinic factors such as iron which play a major role

traditionally treated with L. owerrience

in the synthesis of haemoglobin (Alada, 2000; Tindal,

preparations provides scientific justification for the use

1965). This could explain the increase in haemoglobin

of the herb in ethnomedical practice in Nigeria.

cells.

The

concentration

phytochemical

constituents

root of similar

seen in the experimental rats.
Lipid peroxidation levels significantly decreased
415
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