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Abstract

Introduction: ACPHYX is a recipe of five medicinal plants commonly utilized in Burkina Faso for treating respiratory conditions. 

Objectives: The present study objective was to examine the anti-inflammatory and antihistaminic properties of ACPHYX in its 
hydroethanolic macerated (MHE) and aqueous (MA) forms.

Methods: ACPHYX recipe powder was subjected to hydroalcoholic and aqueous maceration. The antioxidant activity of the extracts 
obtained was evaluated through DPPH and FRAP tests following phytochemical screening. In vitro anti-inflammatory activity was 
assessed through pro-inflammatory enzyme inhibition tests (COX1, COX2 and LOX) and in vivo through the carrageenan anti-ede-
ma test. The antihistaminic activity was assessed in vivo through the antipruritic test.

Results: The chemical screening revealed the presence of polyphenols, carotenoids, sterols/triterpenes, anthocyanins, saponosides 
and reducing compounds. The dosage demonstrated a high content of polyphenols and flavonoids in the extracts. The inhibition of 
DPPH radical by MA found an IC50 13.07 ± 1.18 µg/mL. Its ferric ion reducing capacity was been 1.76 ± 0.2 mmol EAA/ml. The
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inhibition percentage of LOX have been 33.36 ± 1.09% for MHE and 24.09 ± 0.99% for MA. The COX-1 inhibition percentage were 45.04 
± 4.09% and 35.54 ± 2.34% for MA and MHE. For the COX-2, inhibitions percentage were 13.47 ± 1.07% and 35.54 ± 2.34% respectively 
for MHE and MA. The MA showed better anti-inflammatory activity in vitro than MHE. The MHE showed better effect antiedema with 
79.90% of edema reduction at 600 mg/kg dose. But it better less to reference compound AAS (85.05% of edema reduction at 100 mg/
kg dose). At the same dose 600 mg/kg of MHE, the number of scrapes was reduced at 71.11%. So, a better antihistaminic effect of the 
extract.

Conclusion: The anti-inflammatory and antipruritic or antihistaminic properties of ACPHYX extracts were attributable to its phyto-
chemical groups. These properties have the potential to alleviate the inflammatory and antihistaminic manifestations associated with 
respiratory ailments

Keywords: Anti-Inflammatory; Antihistaminic; ACPHYX Recipe

Abbreviations

MHE: Hydroethanolic Macerated; MA: Aqueous Macerated; COX1: Cyclooxygenase 1; COX 2: Cyclooxygenase 2; LOX: Lipoxygenase; EAT: 
Tannic Acid Equivalent; EQ: Quercetin Equivalent; AAS: Acid Acetylsalicylic 

Introduction 

Acute respiratory infections (ARI), a primary cause of illness and death among young children in developing countries, are estimated 
to result in more than 238 million cases annually, with 50% of these deaths occurring in sub-Saharan Africa [1]. The latest estimates from 
the World Health Organization indicate that respiratory infections (ARIs) are responsible for 18.1% of child mortality rates globally [2]. 
In accordance with the 2022 Population Health Status Report, respiratory infections (ARIs) represent one of the leading causes of mor-
tality in healthcare facilities within Burkina Faso. However, the emergence of the Coronavirus Disease of 2019 (COVID-19) pandemic in 
December 2019 has demonstrated a comparable level of pathogenicity, with 373.229.380 confirmed cases of SARS-CoV-2 infection and 
5.658.702 associated deaths as of January 2022, on a global scale [3]. To the same date, 20.624 confirmed cases and 368 deaths were re-
corded in Burkina Faso, according to data provided by Corus [3]. SARS-CoV-2 (severe acute respiratory syndrome coronavirus 2), known 
as COVID-19, causes exaggerated inflammation and acute respiratory distress syndrome, which can lead to death [4]. Today, treatment 
options for this new severe pneumonia remain limited. To combat and prevent this disease, using natural remedies to boost immunity 
or inhibit the virus could be an alternative solution. Many countries in the world, including Burkina Faso, have recourse to traditional 
medicine. This study aimed to evaluate the anti-inflammatory and antihistaminic activities of a healer plant recipe, specifically designed 
for the treatment of certain respiratory ailments. The plant recipe, designated as ACPHYX, comprises five distinct plants: Acanthospermum 
hispidum, Phyllanthus amarus, Terminalia macroptera, Acacia nilotica, and Xylopia aethiopica

Materials and Methods

Materials

Plant material

The plant material was the dry powder of a traditional healer’s recipe. This formula, called ACPHYX, is composed by five (05) medicinal 
plants, as follows: Acanthospermum hispidum DC, Acacia nilotica (L.) Willd. Ex Delile, Phyllanthus amarus Schumach. Xylopia aethiopica 
(Dunal) A. Rich and Terminalia macroptera Guill. & Perr.
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Animal material

The mice utilized in this study were of the NMRI variety, with an average weight of 20 grams. These animals were procured from the 
Department of Medicine, Traditional Pharmacopoeia, and Pharmacy (MEPHATRA/PH).

Reagents and solvents

Dichloromethane, ethanol, methanol, distilled water, hydrogen peroxide, nitric acid, hydrochloric acid, Ciocalteu Folin Reagent (FCR), 
sodium carbonate, aluminum trichloride, DPPH (2,2-diphenyl-1-pycrilhydrazyl), sodium acetate, TPTZ (2,4,6-tris(2-pyridyl)-s-(5)tri-
azine), ferric chloride, lipoxygenase, ascorbic acid, vanillin sulfuric acid, Ferric Chloride 5%, Carrageenan, Sodium Chloride, Ultrapure 
Water, Hemin, Cyclooxygenase 1 and 2, Potassium Hydroxide, Colorimetric Substrate, Arachidonic Acid, Linoleic Acid, Compound 48/80, 
Trolox, Rutin, Indomethacin, Quercetin, Acetylsalicylic Acid, Sodium Cromoglycate.

Methods

Phytochemical screening

The extracts, aqueous macerate and hydroethanol 90° macerate, used for phytochemical screening were prepared according to the tra-
ditional instructions. After 24 hours of maceration, the aqueous extract was freeze-dried, and the hydroethanol extract was concentrated 
using a Rotavapor and then oven-dried. Phytochemical screening was performed by tube test [5] and thin layer chromatography (TLC) [6].

Total phenols determination

Total phenolics were determined by the method of Singleton., et al. [7]. The reaction mixture consisted of 0.5 mL extract, 0.5 mL FCR 
2N and 1.5 mL 20% sodium carbonate solution. After incubation for 40 min at room temperature, the absorbance at 760 nm was meas-
ured with a spectrophotometer (Agilent 8453), whose software calculates the concentration of polyphenols in the extracts. In the white 
control tube, the extract was replaced by distilled water. A standard curve was plotted with tannic acid (1-5 µg/mL).

The total phenolic concentration of the extract was calculated by formula:

T_Pt=C_t/C_i ×D

Tpt: Total phenolic content of extract in tannic acid equivalent (EAT)/g,

Ct: Concentration in mg EAT/mL in the assay tube,

D: Dilution factor, 

Ci: Concentration in mg/mL in stock solution.

Total flavonoids determination

The flavonoids were quantified using the method previously outlined by Abdel-Hameed [8]. A solution of the extract at a concentration 
of 1 mg/mL in methanol (2 mL) was mixed with 2% aluminium trichloride in methanol (2 mL). Following a 40-minute incubation period 
in the dark, the absorbance was measured at 415 nm using a spectrophotometer (Agilent 8453). The white control tube consisted of 2 
mL methanol. The absorbance of quercetin (0 to 10 mg/mL), used as a reference compound, was measured under the same conditions. 
The tests were carried out in triplicate. The quantity of flavonoids in the plant extract was determined according to the following formula:

TFlav=(A⨯m0)/(A0⨯m)

TFlav: Flavonoid content of extract by mg EQ /mg, 

A: Absorbance of extract, 

A0: Absorbance of quercetin.
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Antioxidant activity

Anti-free radical test 

The antiradical activity of the extracts was evaluated on DPPH (2,2-Diphenylpicrylhydrazine) free radicals by Kim., et al. [9] method. 
A series of concentrations of the extract were made from a stock solution of 1 mg/mL. A mixture of 20 µL of each extract concentration 
with 200 µL of DPPH solution (0.04 mg/mL) was made in the wells of the 96-well microplate. Trolox was used as a reference compound. 
Following a 30-minute incubation period, the absorbance was read to spectrophotometer at 490 nm. The percentage inhibition was de-
termined using the following formula:

% Inhibition=(A0-A1)/A0 ×100

A0: The absorbance of the negative control; A1: The absorbance of the sample.

A curve showing the percentage inhibition of DPPH was plotted as a function of sample concentration. The concentration required to 
degrade 50% DPPH (IC50 in μg/mL) was determined on the curve.

Ion ferric reducing test (FRAP) 

The capacity of the extracts to reduce ferric ions assessed according the technique described by Widowati., et al. [10]. The FRAP 
solution is prepared by a mixture of 300 mM sodium acetate buffer adjusted to pH 3.6, a 10 mM TPTZ (2,4,6-tris (2-pyridyl) -s-triazine) 
solution and a 20 mM ferric chloride (FeCl₃) solution in the proportions 10: 01:01. A volume of 100 µL of the extract was combined with 
3 mL of FRAP solution. Following a 30-minute of incubation, the absorbance of the mixture was determined at 593 nm and comparison 
with an ascorbic acid standard curve. All preparations and analyses were conducted in triple. Rutin and quercetin were used as reference.

Anti-inflammatory activities

Inhibition test of 15-lipoxygenase (LOX)

The test was conducted according the method described by Malterud and Rydland [11]. In a 96-well plate, the following reaction mix-
tures were prepared. An enzymatic negative control, consisting of a mixture of 153.75 µL borate buffer and 146.25 µL lipoxygenase (400 
U/mL). The enzyme activity was a mixture of 3.75 µL borate buffer, 146.25 µL lipoxygenase and 150 µL linoleic acid (1.25 mmol). The 
negative control of the extract was consisted by a mixture of 146.25 µL of lipoxygenase, 3.75 µL of the extract and 150 µL of borate buffer. 
For the extract activity, the mixture was composed by the 146.25 µL of lipoxygenase, the 3.75 µL of the extract and the 150 µL of linoleic 
acid. Each reaction mixture was prepared in triplicate in the microplate. The absorbance was read at 234 nm, immediately following the 
linoleic acid addition. The LOX inhibition percentage by the extract was calculated following the formula:

% Inhibition=(DOenzyme-DOsample)/DOenzyme×100

DO enzyme = DO Enzyme actif - DO Enzyme Blanc 

DO échantillon = DO échantillon actif - DO échantillon blanc.

Inhibition test of cyclooxygenases (COX 1 and COX 2)

The extracts capacity to inhibit COX-1 (ovine) and COX-2 (human recombinant) was evaluated according the instructions provided by 
the manufacturer Cayman Chemical (1180 E. Ellsworth Rd., Ann Arbor, MI, USA, n°76015). So, 10 µL of COX-1 or COX-2 were added to a 
mixture consisting by 150 µL of buffer (pH 8.0), 10 µL of hemin and 10 µL of extract with a concentration of 100 µg/mL. For enzyme ac-
tivity, a mixture containing just the enzyme was prepared too. The mixtures were incubated during 5 min at room temperature before the 
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addition of the 20 µL of the colorimetric substrate. The reaction was then initiated upon the addition of adding 20 µL of arachidonic acid. 
Following a two-minute incubation at 37°C, the absorbance was read at 590 nm using a spectrophotometer. Each mixture was performed 
in triplicate and acetylsalicylic acid used as a control at a concentration of 10 µg/ml concentration.

% Inhibition=(AEA-AIA)/AEA×100

AEA: Enzyme activity absorbance test 

AIA: Inhibition activity absorbance test.

Anti-edema test with carrageenan 

The test was performed according to the method described by Winter., et al. [12]. Before testing, all mice were fasted for 16 hours. MHE 
extract was administered orally at different doses (200, 400 and 600 mg/kg) to different groups of mice. Acetylsalicylic acid (ASA) was 
administered at a dose of 100 mg/kg body weight as a positive control. Water as a blank control. One hour after administration, the initial 
volume of the right hind paw of each mice was measured. 

Then edema was induced by injecting 50 µl of carrageenan under the plantar fascia of the paw. Edema volume was measured at 1, 3, 
and 5 hours after carrageenan injection. The variation of the volume of the treated leg allowed to evaluate the anti-inflammatory power 
of any substance. The anti-inflammatory activity was evaluated as a percentage reduction in edema in treated rats compared to white 
controls using the following formula:

% Inhibition=(A-B)/A×100

A: Represents the mean difference in volume of paw enlargement observed in mice in the white control group. B: Represents the mean 
difference in volume of paw enlargement observed in mice from the treated batches.

Antihistaminic test

The antihistaminic or antipruritic test was conducted according to the modified protocol of Chandrashekhar., et al. [13]. Before testing, 
the mice were fasted during 24 hours. A dose of 3 mg/kg of Compound C48/80 was administered in subcutaneous at the base of the neck 
on the back of mice to induce scratching behaviour. Sodium cromoglycate (reference substance) and MHE were administered orally one 
hour before the administration of the compound. The doses administered to the different groups of mice were 10 mg/kg for reference 
substance and 200 mg/kg, 400 mg/kg, 600 mg/kg for the extracts. The negative control group received only distilled water. The number 
of scratches on the whole body was counted for 20 minutes. The antipruritic effect was determined by the inhibition percentage of the 
number of scratches according to the following formula:

% grattage= (NbRT -NbRTt)/(NbRT )×100

NbRT: Number of scrapings in the control batch

NbRTt: Number of scrapings in the test batch.

Analysis of results

The results were subjected to statistical analysis using Excel software and GraphPad Prism version 5 software. one-way ANOVA test 
was employed to compare the extract to the reference. A difference is deemed statistically significant if the P-value is less than 0.05 in 

comparison to the control or reference. 
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Results
Phytochemical Screening

Phytochemical screening made it possible to highlight an identify the presence or absence of certain chemical compounds, as indicat-
ed in the table 1 below. 

Chemical groups Extracts
Polyphenols +
Carotenoids +

Alkaloids -
Steroid triterpene glycosides +

Flavonic glycosides +
Anthracenosids -

Cardenolides or cardiotonic heterosides -
Coumarin -

Anthocyanosides +
Saponosides +

Reducing compounds +

Table 1: Chemical groups identified in ACPHYX extracts.

-: Absence; +: Presence

Total flavonoid and phenolic contents 

Phenolic and flavonoids compound content in the ACPHYX extracts showed in the accompanying table 2.

Extracts (n = 3) Total Phenolic (µg EAT/mg) Total Flavonoids (µg EQ/mg)

MHE 161.42 ± 6.89 18.13 ± 0.70
MA 147.93 ± 9.52 9.50 ± 0.22

Table 2: Phenolic and flavonoids compounds content. 

Values are expressed as mean ± SEM, * p < 0.05; ** p < 0.01; ***p < 0.001 is considered significant about MA.

Antioxidant activity

The antioxidant capacity of ACPHYX extracts evaluated by the FRAP and DPPH methods were presented in the figure 1 below.
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Anti-inflammatory activities

Inhibition effect on pro-inflammatory enzymes (LOX, COX 1 and COX2)

The results show that ACPHYX extracts exert an inhibiting effect on pro-inflammatory enzymes, specifically LOX, COX 1 and COX2. 
The most activity was observed with MHE. But it is less than 50% inhibition. The activity on LOX was 33.36 ± 1.09%, (Figure 2) and on 
COX1, COX2 respectively 35.54% ± 2.34 (Figure 3).

Figure 2: LOX inhibitory activity of ACPHYX extracts compared with indomethacin at a concentration of 100 µg/mL. Legend: ***p ˂ 
0.001 vs. Ind (Indometacin). n = 3.
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Figure 3: Inhibition of COX1 a and COX2 by extracts of ACPHYX (100 µg/mL) and T (AAS 10 µg/mL). 

***: p˂0.001: is considered significant compared to AAS.

Anti-edema effect

The anti-edema efficacy of MHE was evaluated through in vivo by the carrageenan test. A dose-dependent reduction of edema vol-
ume was observed. But it remained less than that of AAS (Figure 4).

Figure 4: MHE of ACPHYX effect on carrageenan-induced mice paw edema compared with AAS. ***p ˂ 0.001 Vs AAS; n = 6.
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Antihistaminic effect

MHE was observed to exert a dose-dependent inhibitory effect on scratching behaviour. The results presented in the figure 5 below. 

Figure 5: MHE of ACPHYX effect on scratching number compared to T (sodium cromoglycate).  
**p ˂ 0.01, p ˂ 0.001 versus sodium cromoglycate. n = 6.

Discussion

The phytochemical screening permitted to identify the presence of interest phytochemical groups in the ACPHYX extract. These 
groups included flavonoids, carotenoids, anthocyanins, saponosides, triterpenes and tannins. The flavonoid content of the extracts was 
comparatively low to phenolic content. The results are comparable to those obtained by Boly., et al. [14] on Acacia nilotica, a plant con-
stituting the recipe. The absence of detection of certain compounds can be attributed to the extraction method or the solvent used.

 The ACPHYX extracts showed a capacity to trap the DPPH° radical and reduce ferric ions. This indicates that these extracts have anti-
oxidant properties. Similar results were obtained for certain plants in the recipe, such as Acacia nilotica and Acanthospermum hispidum, 
respectively, according to the work of Traoré., et al. [15] and N’Do., et al. [16]. The antioxidant activity of MA is superior to that of MHE. 
This antioxidant activity could be attribute to the phytochemical groups such as flavonoids and tannins that have been identified in the 
extract, known for their antioxidant properties [17,18]. 

LOX inhibition assay showed that MHE extract exhibited better activity compared to MA. The COX 1 and 2 inhibition assays also in-
dicated that MHE exhibited superior efficacy compared to MA. Bayala., et al. [19] revealed that Acanthospermum hispidum, a constituent 
of ACPHYX, has lipoxygenase inhibitory properties Bayala., et al. [19]. The results obtained were 49.02% ± 1.7. This value is better than 
those obtained by Boly., et al. [14], who revealed that the aqueous extract of Acacia nilotica presented an 18.33% ± 1.9 inhibition of LOX, 
36.05% ± 2.89 of COX 1 and 6.48 ± 0.29 of COX 2. The inhibitory effect of pro-inflammatory enzymes of the extracts (LOX and COX) can 
be attributed to the presence of polyphenols, including flavonoids and tannins [14]. Polyphenols directly attenuate signaling pathways 
involved in inflammation, such as those mediated by NF-κB or induced by oxidative stress [20].
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Additionally, they modulate signalling pathways associated with cyclooxygenase, lipoxygenase, and prostaglandin metabolism [21]. 

The results of the anti-edema test indicate that MHE extract has anti-edema properties. Indeed, the extract inhibited the develop-
ment of edema at more than 50% to 400 mg/kg dose at the fifth hour and to 600 mg/kg dose at the third hours. The effect of the extract 
is most significant from the second phase of inflammation, the production of leukotrienes and prostaglandins. 

The anti-edema properties of the extracts may be attributed to sterol and triterpene too [14,22]. It is well established that sterols act 
as potent anti-inflammatory agents, inhibiting prostaglandin production [23]. 

The antihistamine or antipruritic activity of the extracts evaluated by the incidence of scratching behavior following the subcutane-
ous injection of compound 48/80. 

The MHE extract showed a notable reduction in the number of scratching. The occurrence of Scratching is associated with the release 
of the chemical mediator histamine as a result from to mast cell degranulation.

But the effect is less good than of the reference compound. Flavonoids have the ability to inhibit the histamine release induced by 
compound 48/80 [13,24]. So, the presence of flavonoids, saponins and tannins in the extract could be responsible for this antipruritic or 
antihistamine activity

Conclusion

The present study showed that the hydroethanolic extract of ACPHYX recipe has anti-inflammatory and antihistamine properties. 
These pharmacological properties of the extracts can be attributed to the presence of various chemical compounds, including phenolic 
compounds, saponins, sterols and triterpenes.

The traditional use of ACPHYX recipe in the treatment of respiratory disorders can be encouraged.
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