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With regards to previously speculated hematinic/hematopoietic potentials of
Justicia carnea, the present study set out to evaluate the effect of the
administration of the aqueous leaf extract of Justicia carnea on the
immunoglobulins levels in two sets of rats (non-lead intoxicated and lead-

intoxicated rats). Forty (40) male Wistar rats were obtained and randomly
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distributed into eight (8) groups of 5 rats each as follows: Group 1 served as
negative control/received 1ml of distilled water daily; Group 2 served as
positive control/treated with 10mg/kg.bw of lead acetate (Pb); Groups 3 to 5
received 400, 600 and 800mg/kg body weight of agueous leaf extract of
Justicia carnea respectively daily and Groups 6 to 8 received 400, 600 and
800mg/kg bw extract + 10mg/kg.bw Pb respectively daily. At the end of 6
weeks of treatment, blood samples were harvested from the study animals
via cardiac puncture after sedating them with 80% chloroform for laboratory
analyses. The result of the present study indicated that immunoglobulins (1g)
G, M and A had significant (p<0.05) increases across all extract treated rats.
In conclusion, this study has shown that extract possess humoral immunity
enhancing potential. However, extrapolating from the present study, the
frequency/consumption of the high dose of the extract should be checked in
its ethnobotanical application as to prevent any possible consequent
undesirable effects of autoimmune conditions.
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the high rates of illiteracy, scarcity of adequate
orthodox medications and the fear of their side
effects on chronic usage, a large chunk of the
population of low-income countries have continued
to rely on herbal therapies [4,5,6].

Introduction

It has been submitted that hematological disorders
are common in low-income countries and that they
have a considerable impact on the morbidity and
mortality of individuals in such populations with the
attendant negative effect on the growth and
development of their countries [1,2,3]. In addition,

Thus, in line with the foregoing, the leaf extract of
Justicia carnea (J. carnea) has been severally

Corresponding author [= A
Dr. Mpakaboari Tonye Bekinbo aﬁ :

DOI: https://doi.org/10.23921/amp.2023v7i1.00070
Print ISSN: XXXX-XXXX

Online ISSN: 2456-8422

Department of Human Physiology, Faculty of Basic Medical Sciences, ==

Federal University, Otuoke, PMB 126,
Yenagoa, Bayelsa State-562103, Nigeria.

Phone: +234-8125687461

Email: mp.bekins@gmail.com

Copyright © 2023. Quench Academy of Medical Education and
Research (QAMER).

This is an open access article licensed under a
Creative Commons Attribution 4.0 International
B

License.
1


https://orcid.org/0000-0003-1206-3546

Immunoglobulin stimulatory-property of Justicia carnea extract in male Wistar rats

Ojeka SO et al |

reported not only to be edible, safe and rich in
beneficial nutrients with no traceable evidence of
biologic toxicities but also possesses antianemic
potentials [7,8]. Justicia carnea belongs to the
family, Acanthanceae. The genus Justicia is of
Scottish origin. It is a flowering plant that is widely
cultivated in Tropical Africa and in Nigeria, Justicia
carnea, has been identified as a medicinal plant
that serve as a quick blood tonic and other related
disorders [9,10,11].

More so, the ethnobotanical application of J.
carnea in the treatment or management of several
other ailments and disease conditions, including
anemia, dyslipidemia, amongst others, is well
documented in Nigeria [7,12]. The general
indication of these earlier reports is that the J.
carnea plant may be of high therapeutic value in
the treatment of hematological, lipid and oxidative
stress related abnormalities with perhaps no
adverse effects on the endogenous/biological
system [13,14]. Virtually all of the aforementioned
therapeutic potentials of J. carnea are attributed to
the abundant combination of rich phytochemicals
such as saponin, flavonoids, alkaloids, phenols,
steroids amongst others [15,16,17,18].
Conversely, as emphatic and beneficial as the
foregoing preliminary reports on J. carnea on
hematological related disorders, not much
attention has been given to its possible effects on
the basic aspects of immune physiology in
mammalian models.

Again, a close link is said to exist between immune
physiology complexities and infections which are a
major cause of illness and death in our population
[3]. More so, considering the fact that, the reported
rich phytochemical constituents of the J. carnea
plant [12] and their respective effects (like
phenolics, etc.,) possess anti-cancer, anti-
inflammatory, anti-allergic and estrogenic effects
[15], the present study set out to evaluate the
effect of the administration of the leaf extract of
Justicia carnea on immunoglobulins (Ig) A, E, M
and G (which constitute a basic aspect of immune
physiology) levels in male Wistar rats exposed to
lead acetate.

Materials and methods
Research design

The present study was experimental/laboratory-
based and used only animal model, male Wistar
rats, obtained and housed in the Animal House of
the Faculty of Basic Medical Sciences, University
of Port Harcourt, Port Harcourt, Rivers State,
Nigeria. The animals weighed between 160g and
200g and were maintained in the 12-hour
light/dark cycle under room temperature and about
ambient humidity. They were acclimatized to the
new setup for 14 days before the commencement
of experimentations; and were also allowed

access to rat feed and tap water ad libitum. The
guideline for the care and use of experimental
animals was strictly followed [19]. Ethical approval
for the study was obtained on the 20" of
December, 2022 from the Central Ethics
Committee for Research Management and
Development, University of Port Harcourt, Nigeria
with reference number:
UPH/CEREMAD/REC/MM86/022.

Plant materials

The leaves of Justicia carnea were collected from
a private garden located in Port Harcourt, Rivers
State, Nigeria. A specimen of the Justicia carnea
leaves were authenticated at the herbarium
section of the Department of Plant Science and
Biotechnology, University of Port—Harcourt and
herbarium number, UPH/C/096, issued.

Aqueous extraction of Justicia carnea leaves

The aqueous extraction of the Justicia carnea
leaves was preferred for this study over ethanol or
methanol extraction due to the fact that the most
widely and frequently ethnobotanical applications
of the plant is via aqueous extraction chosen [8].
Justicia carnea leaves were air dried under shade
to prevent the ultraviolet decomposition of volatile
and light sensitive photochemical constituents of
the plant. After the leaves got well dried, they were
pulverized into fine powder. The obtained dried
powder of the plant was then extracted using the
cold maceration method of Sankeshwari [20]. Two
hundred grams (200g) of the blended powder were
dissolved in 1lliter of water in a 2L conical flask.
After 72 hours of periodic macerations, the mixture
was filtered using the whatman number 1 filter
(Whatman England) and cotton wool to isolate
plant sample parcels. The rotary evaporator and
water bath at 40°C respectively were used to drive
off the remaining water and the recovered semi-
solid extract was then kept in sterile screw-capped
container, properly labeled and refrigerated at 4°C.

Dosage preparation of test samples

The dosages of 400, 600 and 800mg/kg b.w were
adopted by the present study based on the report
of Anthonia et al [8], who reported the LDso of the
Justicia carnea leaves to be above 5000mg/kg. It
is important to state here that the doses of
600mg/kg and 800mg/kg of the extract and
10mg/kg of the lead acetate (Pb(C2H303)2) were
determined using  standard mathematical
computations. Again, the administration of
10mg/kg of lead acetate (Pb(C2H302)2) in the
study models via their drinking water commenced
for two weeks prior to the commencement of the
administration of the extracts and continued
through the entire period of administration.
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Study protocol

Following the acclimatization of the 40 male Wistar
rats, they were randomly distributed into eight (8)
groups of five (5) rats each and were labeled as
follows:

e Group 1. served as negative control and
received only 1ml of distilled water daily.

Group 2: served as positive control and were
treated with lead acetate (Pb) + 1ml of distilled
water daily for 6 weeks.

Group 3: received 400mg/kg body weight (b.w)
of aqueous leaf extract of Justicia carnea
(ALEJC) for 6 weeks.

Group 4: received 600mg/kg b.w ALEJC for 6
weeks.

Group 5: received 800mg/kg b.w ALEJC for 6
weeks.

Group 6: received 400mg/kg b.w ALEJC + Pb
for 6 weeks.

Group 7: received 600mg/kg b.w ALEJC + Pb
for 6 weeks.

Group 8: received 800mg/kg b.w ALEJC + Pb
for 6 weeks.

Harvesting of samples from study animals

At the end of the treatment duration, using the
method of cardiac puncture, the study animals
were harvested of blood samples for laboratory
analyses after sedating them with 80% chloroform
soaked in a cotton wool inside a desiccator. About
5ml of blood was taken per rat and put into
properly labeled appropriate sample bottles before
the automated analyses of the immunoglobulins
levels using the method used by Amah-Tariah et al
[21].

Method of Data Analysis

The data obtained from the present study were
subjected to statistical analyses using the
Statistical Package for Social Sciences (SPSS)
version 21.0. Statistical significance was
determined using one-way analysis of variance
(ANOVA) followed by Post-Hoc multiple
comparison test and p< 0.05 was considered
statistically significant. The values were expressed
as mean * standard error of mean (SEM).

Results

Figure 1 shows the result on the effect of
administration of aqueous leaf extract of Justicia
carnea (ALEJC) on immunoglobulin (1g) G levels in
male Wistar rats. The changes in the IgG levels,
apart from groups 3 and 6 with no significant
(p>0.05) difference, all other test groups showed
significant (p<0.05) elevations in their IgG levels
compared to that of group 1. These increases
were highest in groups 4 and 2 respectively.

Figure 2 shows the result on the effect of
administration of aqueous leaf extract of Justicia
carnea (ALEJC) on IgM levels in male Wistar rats.
The result indicated marked (P<0.05) elevation in
IgM levels of groups 6, 7 and 8 had significant
(p<0.05) elevations compared to groups 1 and 2
(although the elevation in group 6 was not
significant compared to that of group 2). These
increases were greatest in groups 7 and 8. Groups
4 and 5 had remarkable (p<0.05) reductions with
respect to group 2. On the other hand, groups 6, 7
and 8 had elevated IgM values when compared to
groups 4 and 5.
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Figure 1. Effect of aqueous leaf extract of Justicia carnea (ALEJC) on immunoglobulin G levels in male

Wistar rats

(Note: Values represent mean + SEM, n=6; 3Significant at p<0.05 compared to Group 1; ®Significant at p<0.05 when compared to

group 2; °Significant at p<0.05 when compared to group 3; “Significant at p<0.05 when compared to group 4; ®Significant at p<0.05

when compared to group 5; 'Significant at p<0.05 when compared to group 6; 9Significant at p<0.05 when compared to group 7.)
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Figure 2. Effect of aqueous leaf extract of Justicia carnea (ALEJC) on immunoglobulin M levels in male
Wistar rats
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Figure 3. Effect of aqueous leaf extract of Justicia carnea (ALEJC) on immunoglobulin A levels in male
Wistar rats
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Figure 4. Effect of aqueous leaf extract of Justicia carnea (ALEJC) on immunoglobulin E levels in male
Wistar rats
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Figure 3 shows the result on the effect of
administration of aqueous leaf extract of Justicia
carnea (ALEJC) on IgA levels in male Wistar rats.
On the changes in IgA levels, groups 2, 4, 5, 7 and
8 showed marked (p<0.05) elevations when
compared to group 1. And only groups 5, 7 and 8
indicated significant increases in the IgA levels
compared to that of group 3.

Figure 4 shows the result on the effect of
administration of aqueous leaf extract of Justicia
carnea (ALEJC) on IgE levels in male Wistar rats.
The IgE level varied non-significantly (P>0.05) in a
non-uniform manner across the various doses
except that of group 4 that was significantly
(P<0.05) reduced when compared to all other
groups. Similarly, group 8 was markedly reduced
(P<0.05) when compared to that of 3.

Discussion

Antibodies, also known as immunoglobulins, are
crucial for defending against infectious agents;
various disease conditions manifest when these
glycoproteins are lacking [22]. Immunoglobulins
are released into the tissue space where they bind
and neutralize their target antigens [23]. They are
also known to be able to kil or destroy
microbes/foreign invaders using 3 possible
mechanisms namely neutralization, opsonization,
and complement activation [24]. Considering their
highly complex and specific roles, the search for
natural agents that beneficially regulate them
remain very important. Thus, the present study
has made some useful explorations using J.
carnea plant on a mammalian model, Wistar rats,
and discussed them in the following paragraphs.

The result of the present study on the effect of
administration of aqueous leaf extract of J. carnea
(ALEJC) on immunoglobulin (lg) levels in male
Wistar rats, revealed significant IgG, IgM and IgA
elevations in both lead-intoxicated and 600 and
800mg/kg ALEJC treated animals. The 600mg/kg
ALEJC treated animals (group 4) were observed to
have markedly reduced level of IgE; this decrease
was dissimilar with IgE levels of groups 3 and 5
(treated with 400 and 800mg/kg ALEJC) thus
making it surprising to note. Deductively, the use
of higher doses of ALEJC in mammalian models
should be checked considering this tendency to
reduce IgE levels in the study animals.

It is known that changes in the levels of
immunoglobulins are mainly influenced by the
absence or presence of invading pathogens or
foreign particles and by certain medications
[25,26,27]. The effect of increasing doses of
ALEJC on IgG, IgM (specifically in the ALEJC and
Pb co-treated groups), IgA appears to be directly
proportional. This finding is in line with an earlier
submission by Yamada et al [28] which stated that,
by influencing different immune  system

components, herbs can strengthen the body and
boost resistance to infections whether used as
food or medicine. Thus, the ALEJC investigated by
the current study may be renowned for its possible
capacity to improve immunological performance,
perhaps through stimulating innate immune
responses. The finding of the present study on the
immunoglobulins can be said to be unique in the
sense that similar findings from previous studies
are scarce or non-existent. With such a possibility,
it will also be necessary to suggest that, a finger
print identification of the actual active ingredient(s)
possibly responsible for this effect on the IgG, IgM
and IgA levels be carried out in further study (ies).
This will, of course, be wuseful in the
standardization of the possible therapeutic agent
from the ALEJC. Consequently, it may be
important to state that ALEJC may possess a
stimulatory effect on 1gG, IgM and IgA levels.
Again, this finding has also shown the need for
caution in the consumption of increasing doses of
the ALEJC in mammalian models in order to
prevent unbeneficial immunostimulations and its
associated complexities. This is because, being an
integral portion of the adaptive immune system
[29,30,31], unchecked elevated levels of these
immunoglobulins may over time result in
autoimmune disorders. Meanwhile, the observed
properties of the ALEJC may be helpful to
immunodepressed conditions.

Conclusion

Considering the elevations in the levels of IgG,
IgM and IgA in both lead-exposed and non-lead-
exposed rats at higher doses of ALEJC; it is
indeed suggested that the ALEJC possess the
potential to elicit immunostimulatory effect on the
humoral immunity. This property of the ALEJC
truly call for further investigation of the actual
active ingredients of the plant as to understand if
they could become possible immunostimulatory
candidates derived from natural source.
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