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ABSTRACT
Background and Aim: Amunututu- Malabar Spinach (Basella alba) is one of the vegetable
plants used in the traditional treatment of anemia in Saki-West Local Government Area of
Nigeria due to its haematopoetic phytochemical and phytonutrient constituents. Hepatitis B
surface antigen in the plasma is an indication of inflammation of the liver caused by Hepatitis B virus infection. This work was designed to determine possible anti-anaemic and antiinflammatory nutritional values of raw liquid content of Basella alba. Methods: Thirty-seven
(37; Female-16; Male-21; aged 14- 76 years) anaemic patients receiving treatments in eleven
herbal homes in Saki-West Local Government area - Nigeria with a haematocrit of 19.0 ±
2.0% were initially recruited. Thirteen (13; Female – 3; Male- 10) anaemic mono-infected
HBsAg seropositive patients were studied. Twenty (20; Feale-9; Male- 11) volunteers of the
thirty-seven anaemic patients not infected with any of Plasmodium, HBV, HCV, HIV and M.
tuberculosis were also studied. 50 (Female-25; Male-25) age matched volunteers who were
neither anaemic nor infected with any of Plasmodium, HCV, HIV, HBV and M. tuberculosis
were studied as control. Plasma IL-6, IL-10. TNF-α, HBV, HCV and HIV were determined by
ELISA technique while identification of M. tuberculosis and Plasmodium spp., was carried
out by fluorescence and Geimsha-Thick film microscopy. Results: There was a significant
increase in TNF-α and a significant decrease in Haematocrit, IL-6 and IL-10 in mono-infected
HBsAg seropositive anaemic patients before the administration of raw liquid extract of Basella alba compared with normal control subjects (p<0.05). After the administration of raw
liquid extract of Malabar Spinach there was a significant decrease in TNF-α and a significant
increase in Haematocrit, IL-6 and IL-10 in these patients when compared with the value before the supplementation (p<0.05). There was also a significant increase in the value of haematocrit in mono-infected HBsAg seropositive anaemic patients and anemic patient without infectious agents when values before supplementation was compared with the results
obtained after the administration of raw liquid extract of Basella alba (p<0.05). Conclusion:
Basella alba has possible haemopoetic and anti-inflammatory bioactivities.
Key words: IL-6, IL-10, TNF-α, Haematocrit, Anaemia, HBsAg seropositive patients, Malabar
Spinach (Basella alba).
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INTRODUCTION

Correspondence

Malabar Spinach (Basella alba) known as Amunututu in Yoruba language is rich in Vitamins A and C,
iron, Vitamin-B6 (pyridoxine), potassium, manganese, magnesium and copper, riboflavin, folic acid
and calcium. It contains ß-carotene, lutein, zea-xanthin, phenolic phytochemicals and has antioxidant
activities.[1]
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Anaemia is a clinical condition whereby the haemoglobin concentration is less than 130 to 140 g/L (13
to 14 g/dL) in men and below 120 to 130 g/L (12 to
13 g/dL) in women. Haematocrit (volume percentage (vol %) of red blood cells in blood) is normally
47% +-5% for men and 42% +-5% for women.[2]
Anaemia is a clinical condition in which the number

of red blood cells or their oxygen-carrying capacity
is insufficient to meet physiologic needs, which vary
by age, sex, altitude, smoking and pregnancy status.
It is characterized by low haematocrit.[3] There are
three main causes and types of anemia. They include
anaemia due to blood loss that could occur in ante
and postpartum hemorrhage, trauma, gastrointestinal bleeding; decreased red blood cell production
such as in vitamin B12 deficiency, thalasaemia, neoplasm of the bone marrow and increased red blood
cell breakdown in sickle cell anaemia, infections and
autoimmune diseases.[4]
Interleukin 10 (IL-10) is an anti-inflammatory cytokine that down regulates the T helper cells that
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stimulate B- cells for antibody production and activate cytotoxic T lymphocytes for the destruction of pathogens. It inhibits production of proinflammatory cytokines such as TNF-α.[5] TNF-α is an inflammatory
cytokine involved in systemic inflammation and acute phase reaction.
It is produced by CD4+ lymphocytes, NK cells, neutrophils, mast cells,
eosinophils and neurons.[6] TNF-α induces fever, apoptotic cell death, cachexia which involves loss of weight, muscle atrophy, fatigue, weakness
and significant loss of appetite, inflammation and to inhibit tumorigenesis and viral replication.[7] Interleukin 6 (IL-6) can function as both a
pro-inflammatory cytokine and an anti-inflammatory myokine. IL-6 is
a glycoprotein growth factor that regulates the proliferation and maturation of blood cell.[8] Smooth muscle cells in blood vessels produce IL-6 as
a pro-inflammatory cytokine. IL-6 acts as anti-inflammatory cytokine by
inhibiting the effects on TNF-alpha and IL-1. IL-6 also activates IL-1RA
and IL-10 for anti-inflammatory activities.[9]
Symptoms of anaemia include weakness fatigue, poor concentration
shortness of breath on exertion, palpitations, angina, intermittent claudication of the legs, heart failure and pallor.[10] Hepatitis B surface antigen
(HBsAg) seropositive patients are those individuals infected with Hepatitis B virus.[10] The virus upon infection stimulates immune response
including inflammatory process and the release of hepatitis B surface antigen into the blood circulation. Hepatitis B surface antigen in the blood
circulation is an indication of hepatitis B as a result of presence of HBV
in the hepatocytes.[11]
This work is therefore designed to determine changes in plasma IL-6, IL10, TNF-α and blood haematocrit in the traditional treatment of anaemia in HBsAg seropositive patients using raw liquid content of Amunututu- Malabar Spinach (Basella alba) to be able to evaluate possible
anti-anaemic and anti-inflammatory nutritional values of raw liquid
content of Basella alba.

MATERIALS AND METHODS
Study Area
Eleven herbal homes in Saki-West local government area of Oyo StateNigeria. Saki West is a Local Government Area in Oyo State, Nigeria. Its
headquarters are in the town of Saki. Saki, Nigeria is located at the extreme end of Oyo state. It has a Ressetlement center of 2nd Mechanised
division of Nigerian Army, The Oke-Ogun Polytechnic, Baptist Medical
Centre, Muslim Hospital, Baptist School of Nursing, School of Medical
Laboratory Technology, Oyo State Hospital and a Technical college. Saki,
Nigeria is also one of the largest cities in Oyo state. It shares border with
Kwara state and Burkina Faso.

Study Design and Study Population
Thirty-seven anemic patients out of which 16 were females and 21 were
males aged between 14 to 76 years, receiving traditional treatments in
eleven herbal homes in Saki-West Local Government area - Nigeria with
a Pack Cell Volume of 19.0 ± 2.0% were initially recruited. Thirteen anemic HBsAg seropositive patients who were not co-infected with Plasmodium, HCV, HIV and M. tuberculosis were studied in which 3 were
females and 10 were males. Twenty (20; Feale-9; Male- 11) volunteers of
the thirty-seven anaemic patients recruited who were not infected with
any of Plasmodium, HBV, HCV, HIV and M. tuberculosis were also studied. 50 (Female-25; Male-25) age matched volunteers who were neither
anaemic nor infected with any of Plasmodium, HCV, HIV, HBV and M.
tuberculosis were studied as control subjects. Plasma IL-6, IL-10. TNF-α,
HBV, HCV and HIV were determined by ELISA and immunobloting
techniques while identification of M. tuberculosis and Plasmodium sp.,
was carried out by fluorescence and Geimsha-Thick film microscopy.
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Biological samples
Five milliliter of venous blood samples was obtained from each subjects
into Lithium heparinized anti-coagulated bottle to determine plasma
IL-6, IL-10. TNF-α, Plasmodium, HBV, HCV and HIV infections while
sputum samples were obtained from each subject for identification of M.
tuberculosis.

METHODS
Preparation and Administration of raw liquid extract of
Malabar Spinach (Basella alba) Amunututu in Yoruba
language
Fresh leaves were plucked and confirmed by Oyo State Agricultural Development Programme, Saki-Nigeria. The leaves were washed, drain and
squeezed without adding any liquid substance. Seventy milliliters of the
raw liquid extract was administered orally to the patients. This process
was repeated 3 times in a day for 2 weeks by the herbal Practioners monitored by the researchers

TNF-alpha ELISA
Plasma TNF alpha was determined in the subjects using Abcam’s ELISA
kit. A monoclonal antibody specific TNF alpha has been coated onto
the wells of the microtiter strips provided. Samples, including standards
of known TNF alpha concentrations, control specimens or unknowns
are pipetted into these wells. During the first incubation, the standards
or samples and a biotinylated monoclonal antibody specific for TNF alpha are simultaneously incubated. After washing, the enzyme Streptavidin-HRP, that binds the biotinylated antibody is added, incubated and
washed. A TMB substrate solution is added which acts on the bound
enzyme to induce a colored reaction product. The intensity of this colored product is directly proportional to the concentration of TNF alpha
present in the samples.

IL-10 ELISA
Plasma IL-10 was determined in the subjects using Abcam’s kit. A monoclonal antibody specific for IL-10 has been coated onto the wells of the
microtiter strips provided. Samples, including standards of known IL10 concentrations, control specimens or unknowns are pipetted into
these wells. During the first incubation, the standards or samples and a
biotinylated monoclonal antibody specific for IL-10 are simultaneously
incubated. After washing, the enzyme Streptavidin-HRP, that binds the
biotinylated antibody is added, incubated and washed. A TMB substrate
solution is added which acts on the bound enzyme to induce a colored
reaction product. The intensity of this colored product is directly proportional to the concentration of IL-10 present in the samples.

IL-6 ELISA
Plasma IL-6 was determined in the subjects using Abcam’s kit. This entire complex (capture antibody/analyte/detector antibody) is in turn immobilized via immunoaffinity of an anti-tag antibody coating the well.
To perform the assay, samples or standards are added to the wells, followed by the antibody mix. After incubation, the wells are washed to
remove unbound material. TMB substrate is added and during incubation is catalyzed by HRP, generating blue coloration. This reaction is then
stopped by addition of Stop Solution completing any color change from
blue to yellow. Signal is generated proportionally to the amount of bound
analyte and the intensity is measured at 450 nm. Optionally, instead of
the endpoint reading, development of TMB can be recorded kinetically
at 600 nm.
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Laboratory Identification of Plasmodium spp.Laboratory diagnosis of
malaria was carried out by Microscopy using Geimsha-Thick film method as described by Cheesbrough, (2002).[12]

Anti-HCV ELISA Assay
This was assayed using Anti-Hepatitis C Virus Core Antigen antibody
Abcam kit.

HIV ELISA Test
HIV test was carried out using Genscreen™ ULTRA HIV Ag-Ab Biorad
Kit.
The Genscreen™ ULTRA HIV Ag-Ab is an enzyme immunoassay based
on the principle of the sandwich technique for the detection of HIV antigen and of the various antibodies associated with HIV-1 and/or HIV-2
virus in human serum or plasma.

HBsAg ELISA Test
This was assayed using Diagnostic automation/ Cortez Diagnostics, INC
kit by ELISA method
Principle: The HBsAg ELISA Test kit employs an antibody sandwich
ELISA technique where monoclonal antibodies unique to HBsAg,
are pre-coated on polystyrene microwells strips. The serum or plasma
sample is added together with a second antibody, the horseradish peroxidase (HRP) conjugate and directed against a different epitope of
HBsAg. Throughout the time of incubation, specific immunocomplex
that may have formed (indicating presence of HBsAg) is captured on the
solid phase. After washing, to eliminate serum proteins and unbound
HRP-conjugate, chromogen solutions containing Tetramethyl-benzidine
(TMB) and urea peroxide are added to the wells. Next, the colorless chromogens are hydrolyzed by the bound HRP-conjugate to a blue-colored
product while in the presence of the antibody-antigen-antibody (HRP)
sandwich immunocomplex. Halting the reaction with sulfuric acid, the
blue color then turns yellow. The color intensity is gauged proportionally
to the amount of antigen captured in the wells and to the amount in the
sample, respectively. The wells remain colorless if the HBsAg result is
negative.

Identification of Mycobacterium tuberculosis in sputum
using fluorescence microscopy (auramine-rhodamine
staining) Principle
The specimen is illuminated with light of a specific wavelength (or wavelengths) which is absorbed by the fluorophores, causing them to emit
light of longer wavelengths (i.e., of a different color than the absorbed
light). The illumination light is separated from the much weaker emitted fluorescence through the use of a spectral emission filter. Typical
components of a fluorescence microscope are a light source (xenon arc
lamp or mercury-vapor lamp are common; more advanced forms are
high-power LEDs and lasers), the excitation filter, the dichroic mir-

ror (or dichroic beam splitter) and the emission filter . The filters and the
dichroic beam splitter are chosen to match the spectral excitation and
emission characteristics of the fluorophore used to label the specimen
(Spring, 2008).[13] In this manner, the distribution of a single fluorophore
(color) is imaged at a time. Multi-color images of several types of fluorophores must be composed by combining several single-color images
(Spring, 2008).[13]
Most fluorescence microscopes in use are epifluorescence microscopes,
where excitation of the fluorophore and detection of the fluorescence are
done through the same light path (i.e. through the objective). These microscopes are widely used in biology and are the basis for more advanced
microscope designs, such as the confocal microscope and the total internal reflection fluorescence microscope.

Ethical Considerations and Clearances
This work was approved by ethical and research committee of Baptist
Medical center Saki-Nigeria before the commencement of this work. Informed consent was also obtained from each of the patient and control
subjects.

Method of Statistical Analysis
The results obtained were subjected to statistical analysis using SPSS 18.0
to determine mean, standard deviation, probability, student “t” test and
level of significance was fixed below 0.05.

RESULTS
There was a significant increase in TNF-α and a significant decrease
in Haematocrit, IL-6 and IL-10 in mono-infected HBsAg seropositive
anaemic patients before the administration of raw liquid extract of Amunututu- Malabar Spinach (Basella alba) compared with normal control
subjects (p<0.05; Table 1,2; Figure 1). There was a significant decrease in
TNF-α and a significant increase in Haematocrit, IL-6 and IL-10 in mono-infected HBsAg seropositive Anaemic patients after the administration of raw liquid extract of Amunututu- Malabar Spinach (Basella alba)
compared with the value before the supplementation (p<0.05; Table 1,2;
Figure 1).
There was also a significant increase in the value of Haematocrit in mono-infected HBsAg seropositive anaemic patients and anemic patient
who were not infected with the infectious agents (Plasmodium, HCV,
HIV, HBV and M. tuberculosis) before and after treatment compared
with the result obtained after the administration of raw liquid extract of
Amunututu- Malabar Spinach (Basella alba) (p<0.05; Table 1-3; Figure
1).
However, there was no significant difference in the value of in TNF-α,
IL-10 and IL-6 in mono-infected HBsAg seropositive anaemic patients
compared with anemic patient not infected with the infectious agents
(Plasmodium, HCV, HIV, HBV and M. tuberculosis) and control after

Table 1: Mean and Standard deviation of plasma IL-6, IL-10, TNF-α and Haematocrit obtained in the subjects.
Control(n=50)

Mono-infected Anaemic
HBsAg seropositive
patients (n=13) before
treatment

Mono-infected Anaemic
HBsAg seropositive
patients (n=13) after
treatment

Anemic patient
without infectious agents
(n=20) before treatment

Anemic patient
without infectious
agents (n=20) after
treatment

Haematocrit (%)

40 ± 5.0

19.0 ± 2.0

28.0 ± 2.0

20.0 ± 1.0

29.0 ± 2.0

IL-6 (pg/ml)

3.2 ± 0.2

2.0 ± 0.1

3.0 ± 0.2

3.1 ± 0.1

3.0 ± 0.2

IL-10 (pg/ml)

4.5 ± 0.2

3.3 ± 0.2

4.0 ± 0.1

4.3 ± 0.2

4.4 ± 0.1

TNF-α (pg/ml)

2.5 ± 0.3

3.9 ± 0.2

2.8 ± 0.1

2.7 ± 0.2

2.6 ± 0.1
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Table 2: Comparative analysis of Mean and Standard deviation of plasma IL-6, IL-10, TNF-α and haematocrit obtained in mono-infected anaemic
HBsAg seropositive patients and normal control.

Haematocrit (%)

‘t’

IL-6 (pg/ml)
IL-10 (pg/ml)
TNF-α (pg/ml)

Mono-infected Anaemic
HBsAg seropositive patients
(n=13) before treatment
Vs.
Control

Mono-infected Anaemic
HBsAg seropositive patients
(n=13) after treatment
Vs.
Control

Mono-infected Anaemic HBsAg seropositive patients
(n=13) before treatment
Vs.
Mono-infected Anaemic HBsAg seropositive patients
(n=13) after treatment

-3.8996.

-2.228

-3.18198.

‘p’

0.03*

0.0778

0.043*

‘t’

-5.367

-0.7071

-4.4721

‘p’

0.02*

0.276

0.023*

‘t’

- 3.90434.

-2.04265.

-3.1305.

‘p’

0.03*

0.089

0.04434*

‘t’

3.8829.

0.94868.

4.91935.

‘p’

0.030*

0.221457

0.02*

*Significant

Table 3: Comparative analysis of Mean and Standard deviation of plasma IL-6, IL-10, TNF-α and haematocrit obtained in mono-infected anaemic
HBsAg seropositive patients and Anemic patient without infectious agents.

Haematocrit
(%)
IL-6 (pg/ml)
IL-10 (pg/ml)
TNF-α (pg/ml)

Mono-infected HBsAg
seropositive Anaemic patients
before treatment (n=13)
Vs.
Anemic patient without
infectious agents (n=20) before
treatment

Mono-infected HBsAg seropositive
Anaemic patients after treatment
(n=13)
Vs.
Anemic patient without infectious
agents (n=20) after treatment

Anemic patient without infectious agents
(n=20) before treatment
Vs.
Anemic patient without infectious agents
(n=20) after treatment

‘t’

-0.45

-0.35

-4.02

‘p’

0.35

0.38

0.03*

‘t’

-7.78

0.00

0.45

‘p’

0.008*

0.5

0.35

‘t’

-3.54

-2.82

-0.45

‘p’

0.04*

0.05

0.35

‘t’

4.24

1.41

0.45

‘p’

0.03*

0.15

0.35

*Significant

administration of raw liquid extract of Amunututu- Malabar Spinach
(Basella alba) (p>0.05; Table 1, 3; Figure 1).

DISCUSSION
There was a significant increase in TNF-α and a significant decrease in
Haematocrit, IL-6 and IL-10 in mono-infected HBsAg seropositive anaemic patients before the administration of raw liquid extract of Basella
alba when compared with normal control subjects. Significant increase
in TNF-α and a significant decrease in IL-6 and IL-10 is an indication of
inflammation and acute phase response as infection of hepatitis B virus
affects the liver causing inflammation.[14,15] TNF-α is an inflammatory
cytokine that stimulate acute phase response in the liver upon inflammation such as viral hepatitis. Its plasma level rises to induce to inhibit
viral replication which induces cell death and fever.[16] IL-6 can act as
both anti and inflammatory cytokine. It is produced by smooth muscles
in blood vessels. It inhibits production of TNF-α, stimulates acute phase
protein synthesis and activates IL-10 for antibody production and for
64

Figure 1: Comparative description of Mean and Standard deviation of
plasma IL-6, IL-10, TNF-α and haematocrit obtained in the subjects.
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anti-inflammatory responses. Hence the decrease in plasma IL-6 and IL10 in hepatitis B virus infection is complicated by anaemia possibly due
to loss of appetite or diminishes haemopoetic functions of the liver as
liver is the main site of red blood cell production.[8,17-19]
There was a significant decrease in TNF-α and a significant increase
in Haematocrit, IL-6 and IL-10 in mono-infected HBsAg seropositive
anaemic patients after the administration of raw liquid extract of Malabar Spinach compared with the value before the supplementation. In
mono-infected HBsAg seropositive anaemic patients and anemic patient
without infectious agents before supplementation, there was also a significant increase in the value of haematocrit when compared with the
results obtained after the administration of raw liquid extract of Basella
alba.
Significant decrease in TNF-α and a significant increase in Haematocrit,
IL-6 and IL-10 could be attributed to the phytochemical and phytonutrient constituents of Malabar spinach as the vegetable leaves is very rich in
Vitamin A, Vitamin C, iron, soluble fiber and calcium but low in calories.[1] These findings can also be associated with the fact that Malabar
spinach has antioxidant and anti-inflammatory bioactivities.[20] In addition these findings could be linked with the fact that fresh leaves of
Malabar spinach are rich in carotenoid pigment anti-oxidants which include ß-carotene, lutein, zea-xanthin which act as protective scavengers
against oxygen-from free radicals and Reactive Oxygen Species (ROS).
These substances play a vital role in healing, aging and various disease
processes. Furthermore, the vegetable is an excellent source of iron, Bcomplex vitamins like folate, vitamin-B6 (pyridoxine) and riboflavin required for red blood cell (RBC’s) production.[1,20]

CONCLUSION
This work revealed anti-anaemic and anti-inflammatory nutritional values of raw liquid content of Basella alba and that anaemia may be a complication of Hepatitis B.
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