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ABSTRACT

Alafia barteri is valued for its effectiveness in the traditional medicine system in Nigeria and other African
countries, though its anti-arthritic activity is yet to be evaluated. This study is to evaluate the anti-arthritic potential
of the aqueous and ethanol leaf and root extracts of Alafia barteri plant in Wistar rats using the CFA-induced
arthritis model. 75 healthy adult male Wistar rats weighing between 200g and 2509 were completely randomized
into fifteen groups (A-O) of five rats each. The test groups were treated by administering the extracts at 200mg/kg,
200mg/kg and 400mg/kg. Arthritis induction was done by intra-dermal injection of 0.1ml of Complete Freund’s
Adjuvant (10mg/kg of heated-killed Mycobacterium tuberculosis in 1ml paraffin oil) into the right hind paw of rats
and administration was done for 28days. Arthritis was assessed by measuring the paw thickness with the use of a
digital vernier calliper. Body weights and biochemical parameters (serum tumor necrosis-alpha and rheumatoid
factors) in the arthritic rats were also measured. Data of study obtained were analyzed using one way analysis of
variance (ANOVA), followed by Turkey’s post hoc test. From the results of this study, the aqueous leaf and root
extracts of Alafia barteri caused a significant reduction (p<0.05) in paw thickness and increase in body weight of
the rats. Serum tumor necrosis factor (TNF)-alpha and rheumatoid factor were decreased in arthritic rats, which is
suggestive of its anti-inflammatory effect caused by the root and leaf aqueous and ethanol extracts of Alafia
barteri.
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INTRODUCTION

Rheumatoid arthritis (RA) is a systemic, autoimmune
and a destructive joint disease caused by inflammation in
the synovial tissue. It is one of the most common chronic
inflammatory disorders and one of the leading causes of
disability worldwide (Yoshizaki et al., 1998,Waljee and
Chung, 2011, Xin et al., 2019). Its prevalence rate ranks
first in the autoimmune connective tissue diseases and
the average global incidence is about 0.5-1.0% between
the ages of 40-60 years old ( Eric and Lawrence, 1996,
Xin et.al.,2019).

According to Adelowo et al., (2010), rheumatoid arthritis
could be a significant medical condition among
Nigerians. Its true incidence in Nigeria remains unknown
but its crude incidence in an urban city has been
estimated to be 12.3% with a female-to-male ratio of
2.4:1 and mean age of 46.9 years (Ali et al., 2016,
Aderemi et al., 2018). Nigerians who suffer RA have
also been observed to have high titres of Rheumatoid
factor and anti- CCP (anti-cyclic citrullinated peptide)
levels (Ishola et al., 2015, Hamid and Aiyelaagbe, 2017,
Atilade et al., 2018,).

Recent studies have shown the key role played by
inflammatory response in the development and
progression of RA asthe cytokines (IL-1B, IL-6, and
TNF-0) have been reported to be involved in the whole
process of RA (Xin et al., 2019). A large infiltration of
immune cells such as CD4" T cells, B cells, macrophages
and neutrophils into the inflammed joint compartment
coupled with significant production of reactive oxygen
species (superoxide, hydrogen peroxide and hydroxyl
radicals) have also been reported to mediate the
progression of joint destruction in RA (Xin et al., 2019,
Aderemi et al., 2018, Waljee and Chung, 2011).

Despite the shift towards the use of synthetic medicine
and sophisticated drugs, plant-based remedies still play
an important role in the world’s medicine (Newman et
al., 2000). Therefore, treating arthritis with plant-derived
compounds which are accessible and do not need
laborious pharmaceutical synthesis coupled with little or
no side effects seems attractive.

Alafia barteri Oliver (Apocynaceae) commonly called
Alafia chewing stick and guinea fowl’s crest, “agbari-etu
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and ibo-agba (yoruba), ota nza(igbo)”(local names) is a
vigorous climbing shrub native to the West and Central
Africa, stretching from Guinea Bissau to Cameroon,
Congo and Nigeria (Irvine, 1961). It is valued for its
effectiveness in the traditional medicine system in
Nigeria and other African countries (Ishola et al., 2015,
Hamid and Aiyelaaghe, 2017, Atilade et al., 2018,
Adekunle and Okoli, 2002).

The decoction of root and leaves of the plant is also
taken internally or applied externally to treat toothache
and eye infections (Sofidiya et al., 2014) and the fiber
from the stem of the plant serves as tying material for
roofs. The leaf extracts were found to have antibacterial
and antifungal activities (Adekunle and Okoli, 2002,
Hamid and Aiyelaagbe et al., 2011), anti-plasmodial
activity (Lasisi et al., 2016); anti-diabetic activity
(Atilade et al., 2018). Its root extract also possessed
analgesic activity (Ishola et al., 2015), while the stem
extract of the plant has also been reported to show anti-
proliferative activity (Hamid et al., 2017). Aderemi et
al.(2018) has also reported its effect on spermatogenesis
and steroidogenesis.

This present study is to ascertain the anti-arthritic
potential of the aqueous and ethanol leaf and root
extracts of Alafia barteri in male Wistar rats using the
complete Freund’s Adjuvant Model.

MATERIALS AND METHODS

Plant Material

The whole plant material of Alafia barteri was collected
from Abatadu village in Ikire, South West, Nigeria in the
month of February, 2018. Botanical identification and
authentication was carried out by Dr. A. Kadiri at the
Department of Botany, University of Lagos, Lagos,
where a voucher specimen was deposited with the
herbarium file number: LUH 5517.

Extract Preparations

Fresh leaves were plucked and root barks were air dried
for a week and pulverised using the blender. 250g of the
powdered leaves and chopped root bark were macerated
in 1.5 litres of ethanol for 72h with occasional stirring
(ethanol extract). 2509 of powdered leaves and root bark
were soaked in distilled water for 48h (aqueous extract).
Both mixtures were filtered respectively with Whatman
No 1 filter paper and concentrated with the oven and
rotary evaporator at reduced pressure and at room
temperature till a constant weight was obtained.

Reagents Used

Complete Freund's Adjuvant (FCA) from Sigma
Chemicals Co., ELISA kits of TNF-a and Rheumatoid
Factor(RF) were purchased from Ray Biotech,
diclofenac and cerebrex were obtained from a reputable
pharmaceutical company, Lagos, Nigeria. All others
reagents and chemicals used were of analytical grade.

Experimental Animals

Seventy five (75) healthy adult male Wistar rats
weighing between 200g and 250g were obtained from
the Laboratory Animal Centre of College of Medicine,
University of Lagos, Lagos. The animals were housed in
clean plastic cages, had free access to feed and water,
and were allowed to acclimatize to the laboratory
conditions for 7 days preceding the experiment. The
animals were completely randomized into fifteen groups
(A-O) of five rats each. Groups A and B represented the
non-arthritic and arthritic control, group C was treated
with the standard drug, 2mg/kg bwt, celecoxib, groups
D-F received 100,200 and 400mg/kg of Alafia barteri
aqueous leaf extract, groups G-l received 100,200 and
400mg/kg of Alafia barteri ethanol leaf extract, groups J-
L received 100,200 and 400mg/kg of the aqueous root
extract, while groups M-O received 100,200 and
400mg/kg of ethanol root extract. All groups were
induced and treated with the extracts, except the normal
control group which received distilled water.

Arthritis Induction

Induction was done according to the method of Modal et
al.,(2016) by intra-dermal injection of 0.1 ml of
Complete Freund’s Adjuvant (10 mg/kg of heated-killed
Mycobacterium tuberculosis in 1ml paraffin oil) into the
right hind paw of rats after which administration took
place for 28 days. Body weights were measured with the
weighing balance and arthritis was assessed by
measuring the paw thickness over a period of 28 days
with the use of a digital vernier calliper. The percentage
inhibition of right paw thickness was calculated by the
formula: (VC —-VT) x 100/VC where, VC represents the
paw thickness of control group and VT represents the
paw thickness of the test group (Madhavi et al.,., 2015,
Nishat and Syeda, 2016).

The animals were sacrificed on the 29" day by cervical
dislocation under anesthesia and blood samples were
collected by ocular puncture into Lithium heparin bottles
for biochemical analysis. Centrifugation of blood
samples was carried out at 4000rpm for 15min to obtain
serum, which was analyzed with the ELISA kits for
tumor necrosis factor (TNF)-alpha and rheumatoid factor
(RF) respectively, at the Nigerian Institute for Medical
Research,Yaba, Lagos, Nigeria.

Statistical Analysis

Data of the study obtained were expressed as mean +
SEM (n = b). Statistical analysis of the values was
performed using one-way ANOVA followed by
Turkey’s multiple comparison test. GraphPad prism
software (USA) version 6.02 was used for this analysis.
P value < 0.05 was considered to be statistically
significant.

RESULTS

The ethanol leaf extract had the highest yield compared
to the aqueous leaf and root extracts after extraction as
presented in Table 1. On induction with Complete
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Freund’s Adjuvant, a loss in body weight was observed
in all rats, which was restored on administration of the
aqueous leaf and root extracts of Alafia barteri (Table 2).
The standard drug celecoxib was seen to cause an
increase though not significant (p> 0.05).

Table 3 shows the effect of the extracts on paw diameter
during the period of administration. The Complete
Freund’s Adjuvant administration in the arthritic induced
rats resulted a significant (P< 0.05) increase (swelling) in
the paw of rats as seen on day 7.Treatment with the leaf
and roof extracts however caused a significant reduction

in the inflamed paws on days 21 and 28, with the ethanol
leaf extract having the highest percentage inhibition
(51.14%).

A rise in serum TNF alpha levels was also observed on
induction, however, treatment with the extracts had no
significant reduction in their levels.(Figures 2 and 3).
Rheumatoid factor levels increased on arthritis induction
as seen in the arthritic control rats(Fig. 3), while both the
standard drug, celecoxib and Alafia barteri extracts
respectively caused a significant reduction in its serum
levels of TNF and RF.

Table 1: Percentage yield of leaf and root aqueous and ethanol extracts of Alafia barteri.

Aqueous leaf 7.48 £ 0.46%
Ethanol leaf 11.06 £.57%
Adqueous root 7.34 £ 0.73%
Ethanol root 10.53 £ 0.65%

Table 2: Body Weights of rats administered with aqueous and ethanol leaf and root extracts of Alafia barteri for

28 days
Treatment Group Dose Day 1 Day 14 Day 28
A(NAC) Distilled Water 109.80+4.13 119.50+5.81 141.80+7.00*
B(AC) Distilled Water+1ml CFA 103.00+5.15 104.00+5.37 103.50+6.46
C 2mg/kg celecoxib +0.1ml CFA 95.80+4.97 111.20+6.79 120.60+7.52
D 100mg/kg aqueous leaf extract +0.1ml CFA 108.00+6.05 120.2046.38 135.0048.17*
E 200mg/kg aqueous leaf extract +0.1ml CFA 111.60+4.68 | 126.20+2.01* | 135.80+3.34*
F 400mg/kg aqueous leaf extract +0.1ml CFA 103.80+6.46 120.00+5.89 132.80+5.81*
G 100mg/kg ethanol leaf extract +0.1ml CFA 102.60+5.32 113.20+4.43 124.20+3.80*
H 200mg/kg ethanol leaf extract +0.1ml CFA 103.00+5.55 119.50+3.12 128.30+3.68*
I 400mg/kg ethanol leaf extract +0.1ml CFA 100.50+2.22 112.30+4.63 125.30+5.51*
aqueous and ethanol root extract of Alafia barteri for 28 days
J 100mg/kg aqueous root extract +0.1ml CFA 106.00+4.59 118.2045.21 125.2046.21*
K 200mg/kg aqueous root extract +0.1ml CFA 101.40+3.61 113.40+4.25 124.00+4.30
L 400mg/kg aqueous root extract +0.1ml CFA 108.80+3.09 121.00+7.47 134.00+9.76*
M 100mg/kg ethanol root extract +0.1ml CFA 112.80+7.86 122.00+8.12 133.75+9.00*
N 200mg/kg ethanol root extract +0.1ml CFA
0 400mg/kg ethanol root extract +0.1ml CFA
Results represent Mean + SEM: Values that carry superscript (*) are significantly different from the arthritic control
(P<0.05)
Table 3: Effect of aqueous and ethanol leaf and root extracts of Alafia barteri on paw diameter of Wistar rats.
Trg:grg;nt Dose Day 0 Day 7 Day 14 Day 21 Day 28
A(NAC) Distilled Water 2.04+0.004 | 2.04+0.004 | 2.04+0.004 2.04+0.004 2.04+0.004
B(AC) Distilled Water+1ml CFA | 2.04+0.007 | 4.25+0.31 5.27+0.19 5.50+0.15 5.69+0.19
2mg/kg celecoxib +0.1ml 4.60£0.21 4.1740.19 3.9440.17%***
¢ CFA 2040007 | 4.74£0.33 | 45719, 24.18% 30.76%
100mg/kg aqueous leaf 4.99+0.29 4.1940.29 3.76£0.27****
D extract +0.1ml CFA 2.020.006 | 5.46+0.24 5.31% 23.82% 33.92%
200mg/kg aqueous leaf 4.11+0.08* 3.59+0.14**** | 3.05+0.10****
E extract +0.1ml CFA 2040007 | 4.7620.11 | 755 1y 34.72% 46.39%
400mg/kg aqueous leaf 4.17+0.19* 3.5940.11%*** | 2.91+(0.15****
F extract +0.1ml CFA 2042001 | 4.78:0.20 | "5 gno4 34.72% 48.86%
100mg/kg ethanol leaf 3.74+0.22* 4.09£0.16 3.66£0.23****
G extract +0.1ml CFA 2.0420.007 | 4.5620.14 | 59 5304 25.64% 25.68%
200mg/kg ethanol leaf 4.47%0.29 3.9140.23**** | 3.24+0.20****
H extract +0.Lml CFA 203:0.009 | 4.74x0.33 | 45 1895 28.91% 43.06%
I 400mg/kg ethanol leaf 2.03+£0.007 | 4.61+0.25 3.63+0.13* 3.1940.09%*** | 2 78+0.17****
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extract +0.1ml CFA 31.12% 42.00% 51.14%
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Results represent Mean + SEM: Values that carry superscript (*) are significantly different from the arthritic control

(P<0.05)
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Figure 1: Serum TNF-alpha of arthritic rats administered aqueous and ethanol leaf extracts of Alafia barteri
(Values are expressed as mean + SEM, p< 0.05).
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Figure 2: Serum TNF-alpha of arthritic rats administered aqueous and ethanol root extracts of Alafia barteri
(Values are expressed as mean + SEM, p< 0.05).
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Figure 3: Serum Rheumatoid factor of arthritic rats administered aqueous and ethanol leaf extracts of Alafia

barteri (Values are expressed as mean + SEM, p< 0.05).

DISCUSSION

In the anti-arthritic study, the activity of A. barteri leaf
and root extracts was evaluated against CFA-induced
arthritis. Freund’s Complete Adjuvant consists of
inactivated and dried Mycobacterium, which effectively
stimulates cell mediated immunity and ultimately leads
the immunoglobulin production. CFA-induced arthritis
remains one of the oldest experimental animal models
used to mimic human rheumatoid arthritis and it is
mostly used in anti-arthritic studies (Roubenoff et al.,
1997). Celecoxib, a non-steroidal anti-inflammatory drug
was used as the standard drug for comparison due to its
frequent use in the treatment of arthritis (Kore et al.,
2013, Rall and Roubenoff, 2004, Madhavi et al., 2015).

It is well documented in literature that weight loss and
cachexia (body wasting due to chronic illness) cachexia
which leads to the decreased physical activity, muscle
strength and decreased daily performance are common
features in rheumatoid arthritis. These effects have been
found to be as a result of raised cytokines levels which
affects metabolic rate and protein breakdown. (Eric and
Lawrenece, 1996, Yoshizaki et al., 1998, Erukainure et
al., 2015, 2020, Igietseme et al., 2014, Ukwade et al.,
2014).

A significant finding of the present study is the effect of
AB treatment on body weight changes of arthritis
induced rats. The arthritic control rats were observed to
have reduced weight gain pattern over the treatment
period when compared with the standard drug and
extract treated arthritic rats which is similar to that
previously reported by Roubenoff et al., 1997). The body
weight gain on the plant extract administration may be
due to its ability to increase or restore the absorption of
nutrients showing effective management of rheumatoid
cachexia.

Prostaglandins are generated in primary inflammatory
phase of arthritis and auto antibodies are generated in
secondary immunological state. Release of various
inflammatory mediators including cytokines (IL-1B and
TNF-a), interferons and prostaglandins are responsible
for the initiation of pain followed by limb and joint
swelling, bone deformation and joint disability (Eric and
Lawrenece, 1996).

The results of this study (Table 3) showed a significant
increase in paw diameter on induction of arthritis with
CFA which reflected the status of arthritis. Arthritis
induced rats were treated with AB extracts and a
significant reduction in paw diameter on the 21st and 28"
day was observed. This may be as a result of decrease in
the production of inflammatory mediators as also seen in
igure 1 showing anti-inflammatory activity of AB
extract.

CONCLUSION

Data of the present study indicate that anti-arthritic
potential of aqueous and ethanol leaf and root extracts of
Alafia barteri which was seen in its ability to reduce paw
inflammation and serum TNF levels. Further studies on
the isolation of the active ingredients of the extracts
responsible for the anti-arthritic effect would be required
in the future.
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