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Anti-inflammatory and anti-oxidant activities of  Secamone afzelii 
(Rhoem) Ascleipiadaceae 

Department of Pharmacognosy, Faculty of Pharmacy & Pharmaceutical Sciences, College of Health Sciences, Kwame Nkrumah University 
of Science and Technology, Kumasi, Ghana 

Secamone afzelii is used traditionally in Ghana mainly as a wound healing agent.  This study re-
ports the anti-inflammatory and antioxidant properties of S. afzelii. The anti-inflammatory activity 
was determined by the carrageenan-induced paw oedema method in 7 day old chicks and antioxi-
dant property by the 2,2–diphenyl-1-picrylhydrazyl (DPPH) free radical scavenging, total antioxi-
dant and total phenol content determinations. In doses of 30, 100 and 300 mg kg-1, the methanol 
extract of the leaves reduced carrageenan-induced oedema by 24.70%, 33.41% and 44.26% respec-
tively. The leaf extract exhibited free radical scavenging activity with an IC50 of 16.73 µg mL-1 com-
pared to ascorbic acid which gave an IC50 of 2.01 µg mL-1. In the total phenol content determina-
tion, the leaf extract was found to contain 56.86 mg g-1 calculated as tannic acid equivalent of the 
dry weight of extract. The extract also demonstrated remarkable antioxidant effect in the total anti-
oxidant capacity determinations and had an 87% correlation with the amount of phenolic content 
present. 
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INTRODUCTION 
Sub-Saharan Africa is endowed with several medici-
nal plants with a plethora of historical information 
for their use in the management of many disease 
conditions (Lawal et al., 2014). Several scientific re-
ports have also justified the biological activities that 
are traditionally stipulated for these medicinal plants 
(Agyare et al., 2012, Fleischer et al., 2013, Kyei et al., 
2012, Mensah et al., 2011, Mensah et al., 2001) In 
recent years, there has been a phenomenal increase 
in research on medicinal plants used in the in man-
agement of inflammatory conditions (Agyare et al., 
2013, Amponsah et al., 2013, Boakye-Gyasi et al., 
2013, Woode et al., 2008) due to severe adverse side 
effects associated with conventional drugs for the 
management of inflammation (steroidal and non-
steroidal anti-inflammatory drugs). With all efforts 
therefore geared towards finding suitable herbal 

remedies for these conditions, studies on Secamone 
afzelii Rhoem (Asclepiadaceae) a creeping woody 
climber whose aerial parts are appreciated as a me-
dicinal in West Africa (Irvine, 1961) cannot be 
overlooked. In Ghana, Nigeria and Sierra Leone, 
the leaves are taken as an infusion, laxative, anti-
spasmodic, analgesic and to treat colic, diarrhoea, 
urinary tract and sexually transmitted infections. 
The latex of the leaves is used as a poultice to ma-
ture boils and to heal wounds, skin inflammation 
and breast abscesses. Ground leafy twigs in Shea 
butter is applied topically to treat nasopharyngeal 
and respiratory tract infections in children 
(Kémeuzé, 2010, Burkill, 1985). 
  
Previous studies have shown that Secamone afzelli 
has in vitro antimicrobial activity  and the plant 
extract is able to protect cells against damage by 
free oxygen radicals (Houghton et al., 2005, Mensah 
et al., 2007). The total extract also showed effective 
free radical scavenging activity in non-enzymatic 
lipid peroxidation in liposomes which was attribut-
ed to α-tocopherol extracted from the leaf (Mensah 
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et al., 2004). This study investigates the anti-
inflammatory property of the leaf extract of S. afzelii 
using animal models and relates its free radical scav-
enging and total antioxidant capacity by determining 
the total phenolic content. 
 
MATERIALS AND METHODS 
Plant Collection and Extraction  
The leaves of Secamone afzelii were collected from the 
Physique garden of the Faculty of Pharmacy and 
Pharmaceutical Science, Kwame Nkrumah Universi-
ty of Science & Technology, Kumasi, Ghana in Oc-
tober 2013, authenticated and the voucher specimen, 
SAS2013 deposited in the herbarium of the Pharma-
cognosy Department. Two hundred grams (200 g) of 
the leaves were air dried for 3 days, milled with a 
mechanical grinder and cold macerated with 500 mL 
of methanol for 72 hours. The resultant extract was 
filtered and concentrated to a dark green syrup ex-
tract (SA) using a rotary evaporator (R114, Buchi) at 
temperatures not exceeding 45ºC. The percentage 
yield was 10.4 % w w-1. 
 
Anti-Inflammatory Assay 
 
Animals 
Day old cockerels (Gallus gallus) were obtained from 
Akate Farms, Kumasi, Ghana and were housed in 
stainless steel cages (34×57×40 cm) at a population 
density of 10 to 12 chicks per cage. The chicks were 
fed on chick mash obtained from GAFCO, Tema, 
Ghana and water ad libitum. Temperature was kept at 
29°C and overhead incandescent illumination was 
maintained on a 12 hour light-dark cycle. Chicks 
were experimented at 7 day-old and were randomly 
divided into groups of 5 throughout the study. 
 
Experimental design 
The various groups of animals comprised the posi-
tive control, negative control and treatment groups.  
Normal saline which was the vehicle for reconstitut-
ing the extracts was administered to the negative 
control, the positive control received 10, 30 and 100 
mg kg-1 body weight of diclofenac or 0.3, 1 and 3 mg 
kg-1 body weight of dexamethasone and the experi-
mental groups received the S. afzelii extract at 30, 
100 and 300 mg kg-1 body weight. The vehicle and 

the extracts were administered orally (p.o) whiles the 
standard drugs (diclofenac and dexamethasone) 
were administered intraperitoneally (i.p). 
 
Carrageenan-induced foot oedema in the 
chicks 
The carrageenan-induced foot oedema model of 
inflammation in the chick described by Roach and 
Sufka (2003) with some modification (Boakye-
Gyasi et al., 2013, Roach and Sufka, 2003) was used 
to investigate the anti-inflammatory property of 
Secamone afzelii leaf extract. The foot volume was 
measured by water displacement plethysmography 
as described by Fereidoni et al (Fereidoni et al., 
2000) and carrageenan (10 μl of a 1% suspension in 
saline) injected sub-plantar into the right footpads 
of the chicks. Follow up foot volume measure-
ments were then done. Oedema component of in-
flammation was quantified by measuring the differ-
ence in foot volume before carrageenan injection 
and at an hourly time interval for 5 hours. All ex-
perimental protocols were in compliance with the 
National Institute of Health guidelines for the care 
and use of laboratory animals and were approved 
by the Department of Pharmacology, Faculty of 
Pharmacy and Pharmaceutical Sciences, KNUST 
Ethics Committee. 
 
Antioxidant Assays 
 
2,2–diphenyl-1-picrylhydrazyl (DPPH) free rad-
ical scavenging activity: This assay was per-
formed by the method described by Blois, (1958). 
Different concentrations of the extract (100 – 6.25 
µg ml-1) and ascorbic acid (25 - 0.78 µg ml-1) were 
used in the assay. The reaction mixture consisted 
1ml of each concentration of extract and 3ml of 
DPPH (20 mg L-1). The mixtures were allowed to 
stand for 30 minutes and absorbance was measured 
at 517 nm. Ascorbic acid and blank methanol were 
taken through the same procedure to serve as posi-
tive and negative controls respectively. The per-
centage of DPPH scavenged was calculated using 
the following equation: 
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Where A0 = absorbance of negative control, A1 = 
absorbance of different concentrations of extract/
ascorbic acid. 
 
Total antioxidant capacity (TAC) 
Total antioxidant capacity of the extract was deter-
mined as described by Prieto et al., (1999). Different 
concentrations were prepared for both ascorbic acid 
(25 - 0.78 µg mL-1) and extract (100 - 6.25 μg mL-1). 
The reaction mixture consisted of 1ml of plant ex-
tract or standard drug with 3 ml of reagent solution 
(0.6 M H2SO4, 28 mM Na2HPO4, and 4 mM ammo-
nium molybdate). The mixtures were incubated at 
95ºC for 90 minutes and the absorbance determined 
at 695 nm. The negative control (methanol only) and 
positive control (ascorbic acid) were treated in the 
same manner as extracts. The total antioxidant ca-
pacity was expressed in terms of ascorbic acid equiv-
alent of the extract (mg g-1 of dry mass). 
 
Total phenol content (TPC) determination:  
Total phenol content of the extract was determined 
using the Folin-Ciocalteu’s reagent method (Slinkard 
and Singleton, 1977). Extract (1 ml of 100 - 6.25 µg 
mL-1) in methanol was separately mixed with 1 ml 
Folin-Ciocalteu’s reagent (1 ml; diluted 1:10 with 
distilled water) and 1ml of aqueous Na2CO3 (2% w v
-1, 1 ml) and incubated at room temperature (28ºC) 
for 2 h. Absorbance was then read at 760 nm using 
tannic acid as a reference standard. Methanol was 
processed in the same way and used as blank. The 

total phenol content was expressed as mg g-1 of 
tannic acid equivalents (TAEs). 
 
Statistical analysis 
The raw scores for foot volume increase at each 
hour (T1, T2, T3, T4 and T5) for each animal was 
normalized as the percentage difference from the 
initial foot volume at time zero (T0) and was deter-
mined as follows: 

 
These values were then averaged for each treatment 
group and the total foot volume for each treatment 
group calculated in arbitrary unit as the area under 
the curve (AUC). Percentage inhibition of oedema 
for each treatment group was determined as fol-
lows: 

 
Differences in AUCs were analyzed by one way 
analysis of variance (ANOVA) followed by Student
- Newman Keuls’ post test.  P < 0.05 was consid-
ered statistically significant. 
 
RESULTS AND DISCUSSION 
Secamone afzelii Rhoem (Asclepiadaceae) is used 
widely in the sub-Saharan region for the treatment 
of pain, abscess, boils and wounds among others. 
One major factor underlying most of these diseases 
is inflammation and associated oxidative stress. In 
this work, the anti-inflammatory property of the 
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Figure 1a: Time course curve for progression of 
inflammation for SA (300, 100, 30 mg kg-1)                                                                            

Figure 1b: Total oedema response for SA (300, 
100, 30 mg kg-1) calculated as AUCs 
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leaves of S. afzelii was investigated in order to give 
scientific justification to the reported traditional us-
es. The total phenol content, total antioxidant capac-
ity as well as and free radical scavenging ability were 
also investigated. Phytochemical screening of the 
powdered bark of S. afzelii, revealed the presence of 
bioactive components specifically flavonoids, triter-
penes and coumarins which confirms previous 
works done (Mensah et al., 2004, Mensah et al., 2007, 
Zabri et al., 2008). 
 
The anti-inflammatory activity was evaluated using 
the carrageenan-induced paw oedema method in 
chicks. Carrageenan-induced paw oedema in labora-
tory animals was first introduced by Winter (Winter 
et al., 1962) and has been used widely to screen new 
and potential anti-inflammatory drugs. In this exper-
iment, subcutaneous injection of 1% carrageenan 
caused a time dependent increase in foot volume 
which began approximately after one hour of ad-
ministration and peaked at the third hour. It began 
to reduce slowly throughout the 5 hour period of 
the experiment (Figure 1a-3a) indicating the body’s 
owns ability to fight inflammation. However, there 
was an observable decrease in foot volume which 
occurred at a faster rate compared to the negative 
control after ingestion of SA (30-300 mg kg-1) whose 
effect was dose-dependent. The highest dose of SA 
gave a 44.26% inhibition of carrageenan induced 
oedema (Figure 1b) followed by SA 100 mg kg-1 
(33.41%) and SA 30 mg kg-1 (24.70%). The highest 

effect given by the extract was however lower than 
that of standard drugs used. The standard drugs 
used, diclofenac (Figure 2b) and dexamethasone 
(Figure 3b), showed significant inhibition (p<0.001) 
of oedema at all doses. The highest dose of diclo-
fenac (100 mg kg-1), however gave a better anti-
inflammatory effect (71.5±9.3%). 
 
According to Vinegar et al, the development of the 
carrageenan induced inflammation is due to the 
release of cytoplasmic enzymes and serotonin from 
mast cells and the increase of prostaglandin release 
to the inflamed area (Vinegar et al., 1987). While the 
anti-inflammatory activity of diclofenac is mediated  
chiefly  through  inhibition  of  the  cyclooxygenase  
pathway (COX  1  and COX  2), particularly prosta-
glandins and that of dexamethasone is mediated 
through their suppressive effects on the inflamma-
tory cytokines and on other lipid mediators of in-
flammation (Enomoto, 2007), the exact mechanism 
by which Secamone afzelii reduces inflammation is 
not known. It is however possible that the extract 
may inhibit the release of inflammatory mediators 
released during carrageenan-induced inflammation.  
 
The antioxidant activity of the methanolic extract 
of S. afzelii leaves was also examined by the DPPH 
assay, total antioxidant capacity (TAC) and total 
phenol content (TPC) determination. DPPH is a 
stable nitrogen-centred free radical with a deep vio-
let colour and absorption maxima at 517 nm. It is 
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Figure 2a: Time course curve for progression of 
inflammation for diclofenac (100, 30, 10 mg kg-1)                                                                           

Figure 2b: Total oedema response for diclo-
fenac (100, 30, 10 mg kg-1) calculated as AUCs 
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Figure 3a: Time course curve for progression of 
inflammation for dexamethasone (3, 1, 0.3 mg 
kg-1)                                                                            

Figure 3b: Total oedema response for dexame-
thasone (3, 1, 0.3 mg kg-1) calculated as AUCs 
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tration of SA extract and ascorbic acid (AS) 

Drug EC50 (µg mL-1) 

Secamone afzelii 16.73 

Ascorbic acid 2.018 

Table 1: EC50 of SA and ascorbic acid in the 

DPPH free radical scavenging assay 

decolorized when it accepts an electron from the 
antioxidant compound to form DPPH-H. The 
amount of residual DPPH is quantitatively meas-
ured from changes in UV absorbance at 517 nm 
(Blois, 1958).  The methanolic extract (SA) caused a 
dose dependent decrease in DPPH absorbance, with 
an EC50 of 16.73 µg mL-1. This effect was lower 
than that of the standard drug, ascorbic acid which 
had an EC50 of 2.01 μg mL-1 (Figure 4; Table 1). 
 
The phosphomolybdate method was used to evalu-
ate the total antioxidant capacity (TAC) of the ex-
tract. The TAC was expressed as the number of 
equivalents of ascorbic acid in mg g-1 of the dry 

mass of extract. It is based on the reduction of Mo 
(VI) to Mo (V) by the antioxidant agent (i.e. 
Secamone afzelii or ascorbic acid) and the formation 
of a green phosphate complex (Athukorala et al., 
2006). An increased amount of complex com-
pound formed causes an increase in absorbance 
and indicates better antioxidant capacity. The re-
sults of the experiment indicated that Secamone 
afzelii has antioxidant activity which increases with 
increasing concentration. The highest TAC record-
ed for S. afzelii leaves was 112.86 mg g-1 (ascorbic 
acid equivalent). The total anti-oxidant capacity 
increase with increasing concentration of the ex-
tract (Figure 5). 
 
The presence of phenolic compounds and flavo-
noids in plants has been associated with their anti-
oxidant action in biological systems (Chanda and 
Dave, 2009). Due to their structural chemistry, 
plant phenols act as hydrogen or electron donors 
to stabilize the unpaired radical (Rice-Evans et al., 
1997). During the inflammatory process, the exces-
sive production of reactive oxygen metabolites by 
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Figure 5: Total antioxidant capacity of S. afzelii 
measured as ascorbic acid equivalent in mg/g at 
different concentrations of extract. 
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different concentrations of extract. 
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phagocytic leucocytes causes tissue injury which in 
turn augments the state of inflammation and lead to 
chronic inflammatory states. Antioxidants, which 
scavenge these reactive oxygen metabolites, have 
been found to complement the anti-inflammatory 
process, enhance tissue repair and promote wound 
healing (Wu et al., 2006, Vinegar et al., 1987).  From 
the results, Secamone afzelii contains phenols. The 
TPC was 56.86 mg g-1 of dry mass of extract ex-

pressed as the number of equivalent tannic acid. As 
concentration of the extract increase, there was an 
observable increase in absorbance corresponding to 
an increase in phenolic content (Figure 6). A linear-
ity graph of TPC against TAC was also obtained to 
show the relationship between the phenol content 
of the extract and its antioxidant capacity (Figure 
7). From the linearity graph, 88.7% of its antioxi-
dant activity is due to the presence of phenols and 
the remaining 12% from other components of the 
plant. The antioxidant activity of the extracts may 
therefore  partly contribute to its anti-inflammatory 
activity because inflammatory tissue injuries are 
mediated by reactive oxygen metabolites from 
phagocytic leucocytes that invade the tissue 
(Zaikov, 2000). The antioxidant activity of the plant 
may support its traditional use in Ghana as a 
wound healing agent. 
 
CONCLUSION 
The anti-inflammatory activity observed for S. 
afzelii gives some scientific justification for its use in 
the treatment of inflammatory conditions and 
wounds. The presence of phenolic matter and anti-
oxidant activity is further confirmed and may be 
involved in the wound healing process of the plant. 
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