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ABSTRACT

Objectives: Allanblackia gabonensis (Guttiferae) stem bark extract is generally used in Cameroonian traditional
medicine for its beneficial activities as antibiotics, anti-inflammatory, and antinociceptive. However, the claimed
chronic anti-inflammatory and antioxidant effects have not yet been largely elucidated scientifically. The present
study was designed to evaluate the anti-inflammatory and antioxidant effects of A. gabonensis stem bark aqueous
extract on Freund’s complete adjuvant (CFA)-induced arthritis in rats.

Materials and Methods: Arthritis was induced by intradermal injection of CFA (0.1 mL) into the right hind paw
of each rat. Pain relieving effects were measured in the treated animals using an analgesiometer and antioxidant
activity determined by measuring oxidative stress parameters. In addition, the hematological index, serum nitric
oxide (NO), and transaminase activities were evaluated in the experimental animals.

Results: A. gabonensis significantly protected animals against pain from day 15 to 18 and decreased (P < 0.01) the
paw edema from day 12 to the end of the experimentation (day 22). The number of white blood cells increased
while the NO levels in serum and organs decreased in CFA animals as compared to the control group. An increase
in serum transaminases was observed in the CFA group. A. gabonensis at the dose of 200 mg/kg significantly
increased (36.36%) glutathione levels in the spleen in comparison with the CFA group. There was also a significant
increase (P < 0.01) of liver and cardiac catalase in animals receiving extract at 100 and 200 mg/kg.

Conclusion: Our findings revealed the anti-arthritic and antioxidant potential of A. gabonensis and, thus, validate
its traditional claim.
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INTRODUCTION

Freund’s complete adjuvant-induced arthritis in rats is one of the best models of chronic inflammation
with an important pharmaceutical relevance for rheumatoid arthritis (RA)."! RA is an example of
those groups of diseases with chronic systemic disorders and it is considered an autoimmune disease
with destructive inflammatory polyarticular joint potentially leading to a progressive destruction of
articular and periarticular structure.” Inflammatory mediators generally produce joint inflammatory
characteristics and permanent deformity with time if remain untreated.” RA is characterized
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by the synovitis of small and large joints, which may cause
destruction of cartilage and bones leading to significant
disabilities due to erosion of bones surface, if the condition is
untreated.” Polymorphonuclear leukocytes and macrophages
are stimulated, which results in the production of inflammation
mediators including an important amount of superoxide and
hydrogen peroxide.*® Free radicals’ production is important
for normal metabolism, but they can be destructive if their
toxicity is not controlled by intracellular antioxidant defense
mechanisms.”’ The study of antioxidant status during a free
radical challenge can be used as an index of protection against
the development of degenerative inflammatory processes in
experimental conditions for therapeutic procedures.”’

RA is treated with analgesic medications. However, some
analgesics have been withdrawn from the market due to
adverse drug reactions.”®! Research showed that many non-
steroidal anti-inflammatory drugs are known to cause gastric
ulceration. Thus, natural products in general and medicinal
plants are believed to be an important source of new chemical
substances with potential therapeutic efficacy.”

Allanblackia gabonensis belongs to the family Guttiferae and
commonly grows in tropical Africa (Cameroon, Gabon,
Democratic Republic of Congo, etc.) at around 500 and
1750 m of altitude.' A. gabonensis is largely used in traditional
medicine to improve virility in men and to treat infections
such as dysenteries, cold, and toothaches'"'” Population
also uses A. gabonensis to relieve pain, inflammation, and
rheumatism. The previous reports showed its antimicrobial,
antileishmanial,™ and analgesic and anti-inflammatory
properties.'! Phytochemical studies showed that the stem bark
of A. gabonensis contains phytosterols, xanthone derivatives,
epicatechin, and polyphenol [Figure 1].0% Xanthone,
benzophenone, flavonoid, and phytosterol were isolated as
well."¥ Following a successive chromatography of the MeOH
extract of the fruits of A. gabonensis over silica gel and Sephadex
LH-20 done by Nganou et al,'" there was isolation of a new
polyprenylated benzophenone (1) along with the known
kaempferol (2), morelloflavone (3), morelloflavone 7’-O-3-d-
glucopyranoside (4), P-sitosterol 3-O-B-d-glucopyranoside,
and [-sitosterol [Figure 2]. The purpose of this study was to
investigate the anti-inflammatory and antioxidant effects of
A. gabonensis stem bark extract in rats.

MATERIAL AND METHODS
Plant material

A. gabonensis stem bark was collected in June 2007 on the
Kola Mountain at Nkolbisson, Yaoundé/Cameroon and
identified at the National Herbarium of Cameroon where
a voucher specimen N° 23255/SRF/Cam was deposited for
future reference. Pictures of stem and leaves were taken in
2012 at Kola Mountain at Nkolbisson [Figure 3].

Preparation of extract and phytochemistry studies

The air-dried stem bark was powdered, and the extraction
was done by a decoction of 1 kg in distilled water (3 L) for
15 min. After filtration, the filtrate was concentrated in the
oven at 55°C giving a brown residue of 83 g (that is 8.3%
yield). High-performance liquid chromatography confirmed
the presence of phytosterols (antioxidant activities!""),
xanthone (derivatives), epicatechin (antioxidant activities!'”),
and polyphenol derivatives.!'*!

Animals

Albino rats of both sexes, 3 months old and weighing
120-150 g, were used in this study. All the animals were bred
in the animal house of the Department of Animal Biology
and Physiology, University of Yaoundé I, Cameroon. Animals
were housed in cages under standard laboratory conditions
(12:12 light/dark cycle at 25°C + 2°C) with free access to
water and a standard commercial diet.

Experimental design

Rats were divided into five groups of six animals each, and
fasted 12 h before the experiment. Induction of arthritis was
done by the administration of 0.1 mL of CFA intradermically
into the right hind footpad of each rat.

Group 1 served as the normal control, while Groups 2 and
3 received gavage distilled water (negative control) and
dexamethasone (DEXA) starting on day 7 of the experiment
(positive control), respectively. Groups 4 and 5 were treated by
gavage with plant extract at the doses of 100 and 200 mg/kg,
respectively, starting on day 7 of the experiment. On day 22 of
the experiment, animals were fasted for 12 h and, thereafter,
sacrificed by decapitation. For each animal, one aliquot of
blood sample was collected with ethylenediaminetetraacetic
acid (EDTA) for hematological index, and another aliquot was
collected into the dry tube. The latter aliquot was centrifuged
after 2 h; the serum was collected and used for biochemical
parameters. The liver, kidney, spleen, and heart were dissected
out of animals and weighed. A 20% (weight/volume)
homogenate of the liver, spleen, and kidney was prepared
in a Tris-HCI (50 mM pH: 7.4) buffer, centrifuged and the
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Figure 1: Fingerprint of Allanblackia gabonensis, epicatechin
(1), polyphenol derivatives (2, 3), xanthone derivatives (4), and
phytosterol and others (5).
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HOHO

Figure 2: Chemical structures from MeOH extract of the fruits of
Allanblackia gabonensis.

Figure 3: Allanblackia gabonensis (a) leaves, (b) stem, (c) flowers,
and (d) seeds.

supernatant used for biochemical analysis. The heart was
homogenized in Mc Even solution (8.6 g of NaCl, 0.42 g of

KCl, 0.109 g of NaH,PO,, 1 g of CO;HNa, 0.03 g of MgCl,, 2 g
of glucose, all dissolved in 200 mL of distilled water, 0.28 g of
CaCl, dissolved, and added to the solution. The solution was
then completed to 1 L).

Pharmacological activities

Anti-inflammatory activities of A. gabonensis aqueous
extract

Throughout the treatment period, the anti-inflammatory
activity was assessed by the measurement of the right hind
paw volume of all arthritic animals before Freund’s complete
adjuvant inoculation and then 3, 6, 9, 12, 15, 18, and 21 days
after CFA injection. This paw edema was determined using a
mercury plethysmometer.

Measurement of hematological and biochemical parameters

At the end of the experiment day 22, all animals were
sacrificed by decapitation and the blood was collected, one
part in tubes with (EDTA) for hematological tests and the
second part centrifuged after 2 h for biochemical analysis.
Transaminases and bilirubin were estimated using specific
kits (Fortress Diagnostic, Antrim, United Kingdom),
while total proteins and creatinine were determined using
the procedure described by Gornall et all'® and Bartels
and Bohmer,™ respectively. Other biochemical markers
such as cholesterol, superoxide dismutase (SOD), catalase
(CAT), malondialdehyde (MDA), and nitric oxide (NO)
were quantified as described in the literature,”**! reduced
glutathione®**!was evaluated as well.

Statistical analysis

Data were expressed as mean + standard error of the mean
and analyzed with GraphPad Instat Software, comparisons
between different groups were assessed by one-way Analysis
of variance followed by the Dunnetts test. P < 0.05 and
P <0.01 were regarded as statistically significant.

RESULTS

Effect of A. gabonensis aqueous extract on Freund’s
complete adjuvant-induced arthritis paw thickness

[Figure 4] shows measurements of the paw edema of rats with
CFA-induced arthritis which shows a decrease (P < 0.01) of
inflammation in rats treated by DEXA (0.2 mg/kg of body
weight) started on the 15" day. This decrease (P < 0.01)
started on day 12 in rats treated with the plant extract at doses
of 100 and 200 mg/kg. A. gabonensis significantly reduced
inflammation on day 12 at both doses, showing a reduction
of 61.76% and 74.05%, respectively, at 100 and 200 mg/kg.
On day 15, DEXA caused a reduction of 128.89% compared
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to the CFA group. On day 18, DEXA (0.2 mg/kg) and extract
at the dose of 200 mg/kg significantly reduced paw edema,
by 104.17% and 63.33%, respectively. DEXA (0.2 mg/kg) and
A. gabonensis at 100 and 200 mg/kg significantly reduced
paw edema on day 21, respectively, at 264.29%, 72.88%, and
104% in comparison with CFA rats.

Effect of A. gabonensis aqueous extract on relative organ
weight

As noted in [Figure 5], no significant difference was observed
in relative weight among all groups.

Effect of A. gabonensis aqueous extract on blood cells

From [Figure 6], a significant increase in white corpuscles
was observed in CFA group compared to control rats. Red
blood cells and platelets did not significantly change during
the experiment. No significant change was observed in
platelets as compared to control.
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Figure 4: Effect of Allanblackia gabonensis aqueous extract on
Freund’s complete adjuvant-induced arthritis paw thickness
(mL). Each bar represents mean + standard error of the mean,
n = 6. CFA: Rats treated with adjuvant, CFA + Dexamethasone
(DEXA): Rats treated with adjuvant and DEXA, CFA + E 100: Rats
treated with adjuvant and extract at the dose of 100 mg/kg, CFA + E
200: Rats treated with adjuvant and extract at the dose of 200 mg/kg
#P < 0.01 compared to CFA group.
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Figure 5: Effect of Allanblackia gabonensis aqueous extract on
relative organ weight. Each bar represents the mean + standard
error of the mean, n = 6. Control: Rats without any treatment,
CFA: Rats treated with adjuvant, CFA + Dexamethasone (DEXA):
Rats treated with adjuvant and DEXA, CFA + E 100: Rats treated
with adjuvant and extract at the dose of 100 mg/kg, CFA + E 200:
Rats treated with adjuvant and extract at the dose of 200 mg/kg.

Effect of A. gabonensis aqueous extract on transaminase
levels

[Figure 7] presents a significant increase (P < 0.01) of serum
transaminase activity in the CFA group and rats treated
with plant extract at the dose of 100 mg/kg were observed.
A. gabonensis extract at the dose of 200 mg/kg significantly
reduced serum AST compared to CFA rats, the percentage
of reduction was 29.16%. DEXA (0.2 mg/kg) significantly
reduced AST activities at a percentage of 77.74% as compared
to the CFA group.

Effect of A. gabonensis aqueous extract on creatinine
levels

[Figure 8] shows that creatinine levels in the serum of the
CFA group were significantly increased in comparison
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Figure 6: Effect of Allanblackia gabonensis aqueous extract on
blood cells. Each bar represents the mean * standard error of the
mean, n = 6. Control: Rats without any treatment, CFA: Rats treated
with adjuvant, CFA + Dexamethasone (DEXA): Rats treated with
adjuvant and DEXA, CFA + E 100: Rats treated with adjuvant and
extract at the dose of 100 mg/kg, CFA + E 200: Rats treated with
adjuvant and extract at the dose of 200 mg/kg *P < 0.05, compared
to the control group without any treatment.
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Figure 7: Effect of Allanblackia gabonensis aqueous extract on
transaminase levels. Each bar represents the mean + standard error
of the mean, n = 6. Control: Rats without any treatment, CFA: Rats
treated with adjuvant, CFA + Dexamethasone (DEXA): Rats treated
with adjuvant and DEXA, CFA + E 100: Rats treated with adjuvant
and extract at the dose of 100 mg/kg, CFA + E 200: Rats treated with
adjuvant and extract at the dose of 200 mg/kg *P < 0.05, **P < 0.01
compared to the control group without any treatment, #P < 0.05,
##P < 0.01 compared to CFA group.
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with the control group. The extract at 100 and 200 mg/kg
significantly reduced creatinine levels in the kidney when
compared to the control and CFA groups. DEXA has
significantly reduced creatinine levels when compared to the
CFA group, the percentage of reduction was 116.6%. There
were no significant changes in kidney creatinine.

Effect of A. gabonensis aqueous extract on bilirubin levels

[Figure 9] shows that a significant increase (P < 0.01) in the
bilirubin rate was noted in CFA animals compared to the
control group. Bilirubin levels were significantly reduced
(P < 0.05) in rats receiving A. gabonensis at the doses of 100
and 200 mg/kg compared to the control group. A significant
reduction (P < 0.01) was observed in animals that received
DEXA (0.2 mg/kg), describing a reduction of 74.36% in
comparison with the CFA group.
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Figure 8: Effect of Allanblackia gabonensis aqueous extract on
creatinine levels. Each bar represents the mean + standard error of
the mean, n = 6. Control: Rats without any treatment, CFA: Rats
treated with adjuvant, CFA + Dexamethasone (DEXA): Rats treated
with adjuvant and DEXA, CFA + E 100: Rats treated with adjuvant
and extract at the dose of 100 mg/kg, CFA + E 200: Rats treated with
adjuvant and extract at the dose of 200 mg/kg **P < 0.01 compared
to the control group without any treatment. P < 0.05, P < 0.01
compared to CFA group.
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Effect of A. gabonensis aqueous extract on total cholesterol

[Figure 10] shows that no significant differences were
observed in total cholesterol as compared to the control
and CFA groups. An increase of 22.5% was observed in the
CFA group when compared to control. In DEXA and CFA
+ extract at 200 mg/kg, the increase was 20.5% and 20.8%,
respectively, when compared to the control group.

Effect of A. gabonensis aqueous extract on MDA levels

From [Figure 11], a significant (P < 0.01) increase in MDA
levels was observed in the liver and heart of the CFA group
compared to the control animals. A. gabonensis significantly
reduced MDA activity in the liver and kidney at both doses,
describing a reduction of 139.87% at 100 mg/kg and 160.91%
at 200 mg/kg in the liver. The reduction rate was 109.09% at
100 mg/kg, and 86.49% at 200 mg/kg in the kidney.
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Figure 10: Effect of Allanblackia gabonensis aqueous extract on total
cholesterol. Each bar represents mean + standard error of the mean,
n = 6. Control: Rats without any treatment, CFA: Rats treated with
CFA, CFA + Dexamethasone (DEXA): Rats treated with CFA and
DEXA, CFA + E 100: Rats treated with CFA and extract at the dose
of 100 mg/kg, CFA + E 200: Rats treated with CFA and extract at the
dose of 200 mg/kg.
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Figure 9: Effect of Allanblackia gabonensis aqueous extract on
bilirubin levels. Each bar represents the mean * standard error of
the mean, n = 6. Control: Rats without any treatment, CFA: Rats
treated with adjuvant, CFA+ Dexamethasone (DEXA): Rats treated
with adjuvant and DEXA, CFA + E 100: Rats treated with adjuvant
and extract at the dose of 100 mg/kg, CFA + E 200: Rats treated with
adjuvant and extract at the dose of 200 mg/kg **P < 0.01 compared
to the control group without any treatment. *P < 0.05, P < 0.01
compared to CFA group.

Figure 11: Effect of Allanblackia gabonensis aqueous extract on
Malondialdehyde levels. Each bar represents mean + standard error
of the mean, n = 6. Control: Rats without any treatment, CFA: Rats
treated with adjuvant, CFA + Dexamethasone (DEXA): Rats treated
with adjuvant and DEXA, CFA + E 100: Rats treated with adjuvant
and extract at the dose of 100 mg/kg, CFA + E 200: Rats treated with
adjuvant and extract at the dose of 200 mg/kg *P < 0.05, **P < 0.01
compared to the control group without any treatment, *P < 0.01
compared to CFA group.
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Effect of A. gabonensis aqueous extract on CAT levels

From [Figure 12] a significant decrease of CAT was observed
in the CFA group in the kidney and spleen compared to the
control group. A significant increase (P < 0.01) of liver and
cardiac CAT was observed in animals receiving extract at 100
and 200 mg/kg in comparison with the control group and
CFA group. In the kidney, A. gabonensis at 200 mg/kg and
indomethacin (0.2 mg/kg) significantly increased CAT levels
when compared to CFA rats.

Effect of A. gabonensis aqueous extract on glutathione
levels

[Figure 13] shows that a significant decrease (P < 0.05)
of glutathione was observed in the serum, liver, heart,
and spleen in CFA group compared to the control. These
reductions were 22.2%, 41.67%, and 36.92%, respectively.
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Figure 12: Effect of Allanblackia gabonensis aqueous extract on
catalase activity. Each bar represents mean + standard error of the
mean, n = 6. Control: Rats without any treatment, CFA: Rats treated
with adjuvant, CFA + Dexamethasone (DEXA): Rats treated with
adjuvant and DEXA, CFA + E 100: Rats treated with adjuvant and
extract at the dose of 100 mg/kg, CFA + E 200: Rats treated with
adjuvant and extract at the dose of 200 mg/kg **P < 0.01 compared
to the control group without any treatment, P < 0.01 compared to
CFA group.
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Figure 13: Effect of Allanblackia gabonensis aqueous extract on
glutathione activity. Each bar represents the mean + standard error
of the mean, n = 6. Control: Rats without any treatment, CFA: Rats
treated with adjuvant, CFA + Dexamethasone (DEXA): Rats treated
with adjuvant and DEXA, CFA + E 100: Rats treated with adjuvant
and extract at the dose of 100 mg/kg, CFA + E 200: Rats treated with
adjuvant and extract at the dose of 200 mg/kg *P < 0.05, **P < 0.01
compared to the control group without any treatment, *P < 0.01
compared to CFA group.

No significant modifications in the glutathione levels were
observed in the kidney. A. gabonensis at the doses of 100 and
200 mg/kg significantly increased glutathione levels in
the liver, describing the percentages of 33.33% and 30.5%,
respectively. Only the dose of 200 mg/kg of the extract
significantly increased (36.36%) this level in the spleen in
comparison with the CFA group. It was observed a significant
increase of glutathione in the serum and the organs in rats
that received DEXA at 0.2 mg/kg compared to CFA group.

Effect of A. gabonensis aqueous extract on NO levels

From [Figure 14] a significant increase (P < 0.01) of NO
levels was observed in all the explored organs and serum of
animals treated with CFA when compared to control. No
significant changes in NO levels were observed in animal-
received plant extract when compared to control. However, a
significant decrease was observed when compared to the CFA
group. A. gabonensis significantly reduced NO levels in the
serum, kidney, heart, and spleen in comparison with the CFA
group. The reduction in rats that received extract at the dose
of 200 mg/kg was 69.13% in the kidney and 46.74% in the
liver compared to the CFA group. This reduction was 47.39%
for rats that received DEXA compared to the CFA group. In
kidney, the reduction percentage was 48.67% in DEXA rats.

Effect of A. gabonensis aqueous extract on SOD activity

[Figure 15] shows that the administration of aqueous extract
did not cause any significant difference in the liver and heart.
However, a significant decrease (P < 0.01) of SOD was observed
in the kidney and spleen of all rats receiving products.

DISCUSSION

The present study was designed to evaluate the anti-
inflammatory and antioxidant effects of A. gabonensis
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Figure 14: Effect of Allanblackia gabonensis aqueous extract on nitric
oxide levels. Each bar represents mean + standard error of the mean,
n = 6. Control: Rats without any treatment, CFA: Rats treated with
adjuvant, CFA + Dexamethasone (DEXA): Rats treated with adjuvant
and DEXA, CFA + E 100: Rats treated with adjuvant and extract at
the dose of 100 mg/kg, CFA + E 200: Rats treated with adjuvant and
extract at the dose of 200 mg/kg **P < 0.01 compared to the control
group without any treatment, P < 0.01 compared to CFA group.
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Figure 15: Effect of Allanblackia gabonensis aqueous extract on
superoxide dismutase activity. Each bar represents mean + standard
error of the mean, n = 6. Control: Rats without any treatment, CFA:
Rats treated with adjuvant, CFA + dexamethasone (DEXA): Rats
treated with adjuvant and DEXA, CFA + E 100: Rats treated with
adjuvant and extract at the dose of 100 mg/kg, CFA + E 200: Rats
treated with adjuvant and extract at the dose of 200 mg/kg *P < 0.05,
**P < 0.01 compared to the control group without any treatment.

stem bark extract on Freund’s complete adjuvant (CFA)-
induced arthritis in rats. CFA is generally used to evaluate
inflammation at the chronic stage. The swelling was
evident from day 3 to day 6 and started to decline on day
7 after adjuvant injection in rats receiving DEXA and plant
extract at the dose of 200 mg/kg. The maximum reduction
of inflammation was observed at day 12 in rats treated
with plant extract at doses 100 and 200 mg/kg, and those
receiving DEXA on day 15. These results might indicate that
A. gabonensis extract exerts a pharmacological activity on
chronic inflammation which may indicate its interference on
the cyclo-oxygenase pathway.?"!

There is a mild to moderate rise in white blood cells (WBCs)
count in arthritis conditions due to the release of interleukin
(IL)-I8 inflammatory response. This IL-If} increases the
production of both granulocytes and macrophages colony-
stimulating factors.?”?! The increase of WBCs in the CFA
group may be due to the persistence of inflammation in
that group. The migration of leukocytes into inflamed areas
of arthritis rats was partially suppressed by A. gabonensis
aqueous extract and standard drug as reflected by the
decrease in total WBCs, similar results were reported by.?-3!
Granulocytes which accumulate in rheumatoid joints are
known to produce oxygen-derived free radicals during
phagocytosis of bacteria and immune complexes.!”

Transaminase activities were significantly increased in
animals treated with CFA and those cotreated with CFA
and 100 mg/kg plant extract. A. gabonensis at 200 mg/kg
decreased the transaminase levels. No significant changes
were observed in creatinine and bilirubin levels in animal-
received extract.

There is a correlation between a reduction of NO and a
decrease in inflammatory parameters.®” NO production was

decreased by the extract at both doses and this reduction
may be attributed to a variety of mechanisms such as
regulation of the production or activity of inducible nitric
oxide synthase."*

Progress has been made regarding the source of the
oxidative stress and an understanding has been achieved
regarding the role of the signaling cascade that moderates
the resulting inflammatory process.*! Oxidants enhance IL-
1, IL-8, and tumor necrosis factor production in response to
inflammatory stimuli by activating the nuclear transcription
factor, nuclear factor-kappa B. Sophisticated antioxidant
defenses directly, and indirectly protect the host against
the damaging influence of cytokines and oxidants.”™ SOD
provided a potential defense against free radical damage.
Some significant decreases of SOD were observed in the
kidney and spleen comparatively to the control, this decrease
might be attributed to the reduction in the lipid peroxidation
and free radical reaction by the drugs.”” Glutathione and
CAT play a capital role in the detoxification of superoxide
anion H,0,, thereby protecting the cells against oxidative free
radicals.®! CFA decreased the activities of SOD in the kidney
and spleen. Lipid peroxides are formed by auto-oxidation
reactions of polyunsaturated fatty acids found primarily
in cell membranes.’” Oxygen-derived free radicals during
phagocytosis of bacteria and immune complexes, which may
lead to the increase of lipid peroxide formation, are produced
by granulocytes, which accumulate in the rheumatoid
joints.® The extent of lipid peroxidation which is measured
through MDA activity, a pro-oxidant factor that determines
the oxidative damage®! was found to be increased in CFA
group compared to the normal one, this suggests that the
tissues were exposed to an increase of oxidative stress. It
was demonstrated that CFA significantly increased oxidative
stress by decreasing the levels of SOD and CAT causing
an increase in transaminase and alkaline phosphatase as
well." A, gabonensis caused the decrease of MDA in all
the analyzed organs in animals that received extracts and
DEXA. This decrease might be attributed to the presence of
antioxidant components in the extract. The fact that aqueous
extract of A. gabonensis did not affect spleen weight in CFA-
induced arthritis in rats could explain the fact that the anti-
inflammation effect of A. gabonensis was not directly related
to specific immune responses. In this study, the dysfunction
in the antioxidant system is indicated by the decrease in SOD
and CAT activities and the increase of MDA levels in the
CFA group compared to the control.

CONCLUSION

Anti-inflammatory activities coupled with the antioxidant
properties of the aqueous stem bark extract of A. gabonensis
in Freund’s complete adjuvant-induced arthritis in rats
appears to be really promising as arthritis medication. Further
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studies are extended to elucidate the mechanism(s) of action,
responsible for the observed antioxidant and anti-arthritic
activities. Moreover, more detailed preclinical and clinical
studies especially in humans are highly recommended.
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