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Original Research Article

ABSTRACT

Aims: Cancer is a major public health problem worldwide and in Burkina Faso. This study aimed to
evaluate the cytotoxic and anti-inflammatory properties of ACPHYX and CHRYFA, two medicinal
plant recipes used against inflammatory diseases in traditional medicine in Burkina Faso.

Study Design: The anti-inflammatory and anti-proliferative activity on prostate and cervical cancer
cells of a recipe orients on its possible anti-cancer properties. Then would help to realize
ethnopharmacological evidence study for its validation or not as a phytomedicine against prostate
or cervical cancer.

Place and Duration of Study: The studies were carried out in the laboratories of the Pietro
Anignoni Biomolecular Research Center (CERBA) and the Health Sciences Research Institute
(IRSS/CNRST) from December 2021 to March 2023 in Burkina Faso.

Methodology: An aqueous decoction of ACPHYX recipe and CHRYFA recipe, were made. The
phytochemical groups of interest and the phenolic compound content of the extracts were
determined. The antioxidant test was performed by the DPPH and FRAP methods. The cytotoxic
activity on cancer cells was evaluated by the MTT test. Anti-inflammatory activity was assessed by
pro-inflammatory enzyme inhibition tests (15-lipoxygenase, cyclooxygenases), anti-edema and
antihistamine tests.

Results: ACPHYX decoction showed the best antioxidant activity by DPPH method (IC50 of 12.80
1+ 0.5ug/mL). The chelation capacity evaluated by FRAP method was also better with ACPHYX
decoction (1.94 + 0.296 mmol EAA/g). ACPHYX decoction also showed the best cytotoxic activity
on prostate cancer DU145 cells (175.5 £ 3.79 pg/mL) and cervical cancer HelLa cells (302.5 + 64.36
pg/mL). In vitro, the extracts inhibited 60% edema at 400 mg/kg dose and 79.32% scratching
inhibition at 600 mg/kg dose.

Conclusion: The strongest anti-inflammatory activity in vitro and in vivo was observed with
ACPHYX extract. ACPHYX recipe compared to CHRYFA showed better cytotoxic and anti-
inflammatory properties. Its use could help to treat tumor and inflammatory conditions through
further studies.

Keywords: Acphyx; Chryfa; cytotoxicity; anti-inflammatory; Burkina Faso.

1. INTRODUCTION

According to the studies realized in 2020, about
19.3 million new cases of cancer were recorded
worldwide with a 10 million deaths. It now
appears as a major public health problem in the
world (Sung et al. 2021).

In addition, many studies indicate an exponential
increase of the rate of cancer-related mortality in
Africa for the next 20 years. it could be
exceeding the global average by [1].

In Burkina Faso, the cancer situation is become
a major concern, kind egard the number of
deaths recorded in 2020 [1]. The majority of sub-
Saharan African countries, such as Burkina
Faso, are facing to the diagnostic challenge and
the cancer treating. Today, cervical cancer is the
second most common cancer among women. It
the leading cause of cancer deaths in sub-
Saharan Africa [2] Prostate cancer is also the
second most common malignant tumor among
men [3]. Effective cancer treatment is only
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possible when the disease was early diagnosis
[4]. Unfortunately, the majority of cancers are
diagnosed late. Often at the metastasis stage
which lead to death [5]. Chemotherapy causes
some consequences often high toxicity effects.
The research for new ways of therapy is
necessary. And medicinal plants are remaining
an important source to discovery the new
biomolecules active against cancer. The present
study was to evaluate the anti-inflammatory and
cytotoxic efficacy of two plants recipes named
ACPHYX and CHRYFA wused in traditional
medicine in Burkina Faso for the treatment of
inflammation diseases.

2. MATERIALS AND METHODS
2.1 Biological Materials

The plant material was composed by two plants
recipes, ACPHYX and CHRYFA which gotten
with the healer. The ACPHYX recipe was made
with the plants of Acacia nilotica (L.) Willd. ex
Delile, Phyllanthus amarus (Schumach. &
Thonn), Xylopia aethiopica (Dunal) A.Rich,
Acanthospermum hispidum (DC) and Terminalia
macroptera (Guill. & Perr). CHRYFA recipe was
constituted by the plants of Guiera senegalensis
J.F. Gmel, Chrysanthemum indicum Lin,
Moringa olifera Lam and Faidherbia albida
(Del).

The animal material was DU145 cells from
prostate cancer and HelLa cells from cervical
cancer. These are immortal cancer cells used in
medical research. Female albino mouse of NMRI
strain, weighing between 22 and 25g, provided
by the IRSS animal facility, were also used for in
vivo tests of anti-inflammatory activity.

2.2 Substances and Reagents Related to
Pharmaceuticals

The following products from Sigma-Aldrich and
Cayman were required for the various tests: MTT
(3-(4,5-dimethyl-2-thiazolyl)-2,5-diphenyl-2H
tetrazolium), Trypan blue, L-glutamine, Fetal Calf
Serum (SVF), Acetylsalicylic acid, Trolox, linoleic
acid, lipoxygenase, cyclooxygenases 1&2,
DTNB, Buffer, DiheptanothiolPC, DPPH (2,2-
diphenyl-picrylhydrazine), ABTS [2,2'-azinobis
(3-ethyl benzoin-6-sulphonate)], Trolox,
guercetin, tannic acid, FCR 2N (Folin Ciocalteu
reagent).

2.3 Phytochemistry
2.3.1 Extraction

It's a decoction that was made according to the
healer indication. So, 75 g of powder from each
recipe, ACPHYX and CHRYFA, were mixed in 1L
of distilled water. The mixture was let boiling
during 30 min. The extracts obtained was filtered
and the filtrate was centrifuged at 2000 rpm/min
for 10 minutes. The supernatant was collected in
a crystallizer and lyophilized. The yield (R) of
the extraction was determined (European
Pharmacopoeia 10th edition).

R (%) = (M/Pe) X 100

R, represents the yield (%), M represents the dry
extract's mass (g), and Pe represents the plant
matter sample.

2.3.2 Phytochemical screening

Phytochemical screening of the extracts was
performed by HPTLC on silica gel 60 F254 plates

[6].

- Terpenoids, proanthocyanidins, saponosides
and tannins were eluted by the chloroform/ethyl
acetate/methanol/distilled water (6:18:2,4:2,1,
vivivlv) system. Terpenoids were revealed by
Liebermann Birchard reagent, proanthocyanes
by sulfuric anisaldehyde, saponosides by
sulphuric anisaldehyde reagent (after heating)
and tannins by FeCI3 (2%).

- Flavonoids were eluted by éthyl acetate / formic
acid / acetic acid / water (100 :11 :11: 26, v/v/v)
system. It revealed by reagent of NEU.

2.3.3 Determination of the total
content

phenolic

Total phenolic compounds were determined by
Singleton et al, method [7]. The reaction mixture
was constituted by 0.5 mL of extract, 0.5 mL of
FCR 2N and 15 mL of 20% sodium
carbonate solution. It was incubated at room
temperature during 40 min and the absorbance
read at 760 nm. The white control was distilled
water. A standard curve was plotted with tanic
acid (1-5 pug/mL). The total phenolic
concentration of the extract was determined by
the formula:

Coy,
Tor = C_‘fbh *D
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TPT is the total phenolic content of the extract
expressed as tannic acid equivalent (EAT)/g,
CTube is the concentration in uyg EAT/mL in the
test tube, D the dilution factor and Ci the
concentration in mg/ml in the stock solution.

2.3.4 Determination of total flavonoid content

The flavonoids content determination was
performed according to the Abdel-Hameed et al,
method [8]. Two (2) mL of extract at 1 mg/mL
concentration in methanol were mixed with 2 mL
of 2% aluminum trichloride in methanol. After 40
min incubation and centrifugation at 2000
revolutions/min for 10 min, the absorbance was
measured at 415 nm. The quercetin absorbance
(0...10 mg/mL) was used as reference
compound. The tests were realized in triplicate.

The flavonoids content extract was determined in
guercetin equivalent (EQ) according to the
formula:

A-m,

T, =

A, -m

U

TFlav the flavonoid content of the extract
expressed in ug EQ/mL, A the absorbance of the
extract, AO the absorbance of quercetin, m is the
mass of the extract in mg and mO is the mass of
quercetin in mg.

2.4 Cytotoxic Activity of Extracts on
Prostate Cancer DU145 Cells and
Cervical Cancer Hela Cells

2.4.1 The culture process of DU145 and HelLa
cells

Cell lines were grown in a RPMI or DMEM
medium supplemented with 10% fetal calf serum,
1% penicillin-streptomycin and 1% L-glutamine.
Prostate cancer cell lines were maintained in the
RPMI-1640 environment and cervical cancer cell
lines were maintained in the DMEM environment.
Cells were grown in single-layer culture flasks
held in a wet incubator at 37°C with 5% CO2.
After 24 hours of incubation, the cells adhere and
begin to multiply. Culture medium were renewed
every 48 hours.

2.4.2 Viability testing by the MTT method
The principle has based on the reduction of

soluble vyellow 3-[4,5-dimethylthiazol-2-yl]-2,5-
diphenyl tetrazolium bromide (MTT) in Formazan

purple insoluble by mitochondrial reductases,
non-mitochondrial and plasma from living cells

[9].

Before to start test, cells were counted using 100
ML of suspension and 100 yL of trypan blue
which is a vital dye that only colors dead cells.
Malassez cell was used for counting living cells
under a reverse phase microscope. Cell lines
were seeded in 96-well plates at 10,000 cells into
100uL of culture medium and incubated for 24 h
to ensure adequate adhesion of cells. After 24
hours of incubation, the extracts at different
concentrations (1; 0.5; 0.25; 0.125; 0.0625
mg/mL) were placed in contact with the cells.
The cell and extract mixture were again let in
incubation for 72h. The next step was to reveal at
MTT after 72 hours of incubation. So, a 10 uL
MTT (5 mg/mL) was distributed in each well of
the plate and incubated for 4h. After this, in each
well of the plate, a 100 pL of isopropanol was
added. The reaction mixture was stirred using a
plate shaker for 45 minutes. The number of living
cells is directly proportional to the intensity of the
violet color. After stirring, the plate was read by
the spectrophotometer at 570 nm. The
percentage of growth inhibition was calculated
according to the formula below.

Inhibition(%)

(Sample absorbance — White absorbance)

=100 — 100

(Absorbance control — White absorbance) *

2.5 Anti-inflammatory Activity
2.5.1 Inhibition of 15-lipoxygenase (LOX)

Lipoxygenase inhibition was performed
according to Malterud and Rydland method, with
some modifications (Malterud and Rydland
2000). So, in a 96-well microplate, the following
reaction mixtures were made. An enzyme blank
constituted by 153.75uL borate buffer and
146.25uL LOX solution at a concentration of
820.51 U/mL. The enzyme activity was a mixture
of 3.75uL borate buffer, 146.25uL of LOX
solution and 150 pL of linoleic acid solution at
concentration 1,25 mM. The extract blank was
constituted by 146.25 pL of the concentration
LOX solution 820.51 U/mL, 3.75 uL of the extract
and 150 pL borate buffer. The extract activity
was a mixture of 146.25 uL of the concentration
LOX solution 820.51 U/mL, 3.75 pL of extract
and 150 pL of linoleic acid solution (substrate)
concentration 1,25 mM. Each reaction mixture is
made in triple and at 100 pg. mL concentration of
the extract.
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The reaction mixture absorbance variation was
measured at 234 nm, immediately after the
addition of linoleic acid.

The percentage of lipoxygenase inhibition
calculated follows the formula:

1(%) = 100 x [(DO.enzyme — DO.echantillon)/DO. enzyme]

DOenzyme= DOEn.actif — DOEn.blanc ;
DOechantillon= DOactif Ech — DOblanc Ech

2.5.2 Inhibition of cyclooxygenases (COX-1 et
COX-2)

The cyclooxygenase inhibition by extracts was
assessed using the Cayman’s manufacturer
procedure (Item No. 760111, 2018) Cayman
(Chemical Company, 2018). A reaction mixture
constituted by 10uL of extract, 10uL of prepared
enzyme, 10uL of hemin and 150uL of diluted
buffer. The same mixture is made without the
extract in another well. A blank constituted by
160uL diluted buffer, 10uL of hemin and 10uL of
the solvent dilution of the extract. The plat was
stirred and let to incubate for 5 min. Then 20uL
of arachidonic acid (substrate) and a colorimetric
substrate were added into all wells. The plate
was let in incubation for 2 min before the reading
at 590 nm. The reaction mixtures were made in
triple with salicylic acetic acid as reference. The
following formula has been used to determine the
percentage of cyclooxygenase inhibition by the
extract.

1(%) = 100 x [(AEA — AIA)/AEA]

AEA: Activity enzyme test absorbance; Enzyme
test activity: (Enz Test abs — blank abs);

AIA: Activity inhibition test absorbance; Activity
Inhibition Test: (Abs Inh Test - blank abs)

2.5.3 DPPH free radical test

The anti-free radical activity of extracts was
assessed by Kim et al, method Kim et al. [10].
So, in a 96-well microplate, 20 yL of extract at
different concentrations was added to 200 yL of
DPPH solution (0.077 mmol/L in methanol). The
mixture was incubated in the dark during 30 min.
The absorbance was measured at 517 nm. The
Trolox was used as a control. The blank was
composed of 200 yL DPPH and 20 uL ethanol.
The percentage inhibition calculated according to
the formula.

A0-A1

Inhibition(%) = 0

x100

A percentage inhibition curve of the DPPH was
plotted against the sample concentration. On the
curve, the concentration required to degrade
50% DPPH (ICso0) was determined. ICso: 50%
inhibitory concentration expressed as ug/mL of
extract.

2.5.4 Iron reduction test by FRAP

The extract ability to reduce ferric ion was
determined according to Widowati et al.
technigue Widowati et al. [11]. The FRAP
solution was prepared by the mixing of 300Mm
sodium acetate buffer adjusted at 3.6 pH, 10 Mm
of TPTZ (2,4,6-tris (2-pyridyl) solution -s-triazine)
and 20 Mm of ferric chloride FeClz (10:01:01, v:
v). The 100 pL extract solutions was added to 03
mL FRAP solution. After 30 min incubation, the
mixture absorbance was read at 593 nm against
a standard curve of ascorbic acid (0.025-0.5). All
preparations and analyses were done in

triple. Quercetin was used as reference

substances.

2.5.5 Anti-edema  test in vivo  with
carrageenan

The test was performed according to Winter et al,
method [12]. Groups of six mouse were formed.
Mouse were fasted for 16 hours before the test.
The aqueous extract of ACPHYX at the doses of
200, 400 and 600 mg/kg bw, were administered
orally to the individual mouse batches, one hour
before carrageenan injection at 0.05 mL under
the plantar aponeurosis of the posterior leg. Also,
the control with acetylsalicylic acid (AAS) at a
dose of 100 mg/kg bw and blank (water) were
assessed. The volume of the treated leg was
measured 1 h before carrageenan injection and
again 1, 3 and 5 hours after carrageenan
injection. The volume variation of the treated leg
allowed to evaluate the anti-inflammatory power
of the substance. The anti-inflammatory activity
was evaluated by reduction percentage of edema
of treated rats compared to white controls using
the following formula:

A— B)
A)

Inhibition(%) = ( «100

A : is the difference in mean volume increase of
mouse paw from the white control; B : is the
mean difference in mouse leg volume increase
from treated lots.

128



Laurent et al.; Ann. Res. Rev. Biol., vol. 39, no. 10, pp. 124-135, 2024; Article no.ARRB.125219

2.5.6 Antipruritic test In vivo

The test was performed according to
Chandrashekhar et al. [13]. Groups of
six mouse were formed. Before the test, the
mouse were unfed for 24 hours. Aqueous extract
of ACPHYX at 200 mg/kg, 400 mg/kg and 600
mg/kg dose were administered orally 1h before
of the 48/80 compound injection. Then 3 mg/kg
dose of 48/80 compound was injected
subcutaneously on the back of the mouse to
cause scratching behavior. Sodium cromoglycate
at 10 mg/kg dose was reference substance
which used. The control batch received only the
48/80 compound. The scratching number of the
whole body were counted for 20 minutes. The
antipruritic effect was evaluated using the
following formula.

(A-B)
(A)

A: Is the average number of scratches in white
mouse that have not been treated; B: is the
average number of mouse scratches in the
batches processed.

Inhibition (%) = «100

2.6 Results Analysis

Statistical analysis of the results was
performed on the basis of statistical processing
using the software Graph Pad Prism version 5.
The  statistical test Oneway  ANOVA
test was used to compare the extract with the
references. Differences considered significant if
P (p-value) is less than 0.05 compared to the
control or reference. The IC50 were plotted by
linear or logarithmic regression with Excel
software.

3. RESULTS

3.1 Phytochemistry

3.1.1 Yield and phytochemical identified

The extraction yields can be found in the Table 1.

Table 1. Extraction yields

Extracts Yield (%)
Acphyx 24.36 £ 0.43
Chryfa 20.09 £ 0.09

Values expressed Mean + S.E.M

Chemical screening revealed the presence of
phytochemical groups of interest in extracts such
as flavonoids, anthocyanins, tannins and
triterpene sterols. These chemical groups are
shown in the Table 2.

3.1.2 Total flavonoid and phenolic contents

The assay determined the total flavonoid and
phenolic content of both extracts listed in
Table 3.

3.2 Cytotoxic Activity of Extracts on
Cancer Cells

3.2.1 Cytotoxic activity on prostate cancer DU
145 line

The inhibitory effect of ACPHYX and CHRYFA
decoctions on prostate cancer line cells DU145
at different concentrations was presented in the
Fig. 1. The results analysis showed for ACPHYX
an inhibitory concentration 1Cso = 175.5 + 3.79
pg/mL against a 1Csp = 423.0 + 45.60ug/mL for
CHRYFA.

Table 2. Phytochemicals group identified

Chemicals group Acphyx Chryfa
Polyphénols/tannins + +
Flavonoids + +/-
Stéroids/terpénoids + +
Caroténoids + +
Chlorophylles + +
Saponosides + +
Anthracénosides O] +/-
Anthocyanins + +
Alkaloids salts O] )
Cardénolides ) )
Cumarines and derivatives ) )
Reducing compounds/sugars + +

+ = Presence ;( -) =undetected; +/- = Signs
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Table 3. Total flavonoid and phenolic content

Extracts Phenolic content (ug/mL) flavonoid content (ug/mL)
Acphyx 233.73 £ 4,22 *** 25,17 £ 1.43"s
Chryfa 84.40+£0.11 28.14 £ 0.14

Values expressed Mean + S.E.M, *P = .05; ** P = .01 is considered significant compared to other extracts;; *** P
=.001 compared to other extracts; ns= is considered non-significant compared to other extracts,

DU 145

100- o
-o- Décocté ACPHYX

80- -= Deécocté CHRYFA

% Inhibition

0 500 1000 1500
concentration pg/mL

Fig. 1. DU145 cells line inhibition at different concentrations of ACPHYX and CHRYFA extracts
during 72h

Hela

100
-~ Décocté ACPHYX

80- -# Décocté CHRYFA

60+

% Inhibition

0 500 1000 1500
concentration pg/mL

Fig. 2 Hela cell line inhibition at different concentration of ACPHYX and CHRYFA extracts
during 72h

3.2.2 Cytotoxic activity on the HelLa line of 3.3 Anti-inflammatory Activity
cervical cancer

The effect of ACPHYX and CHRYFA extracts on
the HelLa cells line of cervical cancer was

presented in the Fig 2. The results analysis R
showed an ICso = 302.5 #64.36 pg/mL for Enzyme inhibiton percentage by  both

ACPHYX extract and ICso = 864.3 + 70.29 uyg/mL  extracts at 100g/mL concentration is reported in
for CHRYFA extract. Table 4.

3.3.1 Inhibition of 15-lipoxygenase (Lox) and
cyclooxygenases (COX1 & COX2)
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Table 4. Percentage (%) of inhibition (Inh) of enzymes

Extract (n=3) %Inh COX-2 %Inh COX-1 %Inh 15-LOX
ACPHYX 48.77+ 1.61 ** 47.52+ 1.75** 39.09+6.81 **
(100 pg/mL)

CHRYFA 20.5 + 2.41** 29.75+ 0.01 ** 16.81+0.240**
(100 pg/mL)

AAS (10ug/mL) 16.58+1.45 - -

Values expressed Mean + S.E.M; **P = 0.01 is considered significant compared to other extracts;***P =.001
compared to other extracts; ns is considered insignificant compared to other extracts, AAS: Acetyl Salicylic acid

Table 5. 50% Inhibitory concentration (ICso) of extracts

Extract (n=3) ICso (Mg/mL)
ACPHYX 12.80 £ 0.5***
CHRYFA 51.95 £ 7.49%**
Trolox 6.19+0.04

Values expressed Mean + S.E.M; **P = .01 is considered significant to control (Trolox);
***pP = 001 versus reference (Trolox); ns= is considered non-significant to Trolox.

3.3.2 Anti-radical effect on DPPH 3.3.3 Iron reduction by FRAP

The results contained in the Table 5 of the DPPH  The activity of reduction of the ferric ion (Fe3*)
anti-radical test of the extracts showed very into ferrous ion (Fe?*) of the two extracts in the

appreciable 50% inhibitory concentration. Fig. 3.
FRAP
40001
[5) 3000+ Kkk
[&]
Z o
B E
<
+
% &
L = 2000+
S £
> £
S £
]
(@3 1000- e e e e " "
e e
e e e
)
e e
e e e
o P
X~ .
& D
& N

Extracts (1mg/mL)

Fig. 3. Antioxidant effect of extracts evaluated by the FRAP method
Results are expressed in umol ascorbic acid equivalent/mg (umol EAA/mg) and represent the Mean + ESM from
three duplicate experiments **P = .01 is considered significant in relation to the control (Rutin); ***P =.001 versus
the reference (Rutin); ns= is considered not significant in relation to rutin.
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h=]
=2
1

edema volume mm’®
_r= =
ha =
1 [

Water

&

t i

200 ma/ka
—— 400 mg/kg
600 mg/kg

2

Time (hours)

Fig. 4. The effect of ACPHYX DA on mouse leg edema caused by carrageenan compared to
AAS (Acetyl Salicylic Acid)
***pP = 001 is considered significant in relation to the control; ns= is considered not significant in relation to the

control. N=6
150
o
[ b
£
U ........
® 100-
[E]
oy
- |E=
1 ns
£ 1= R .
u _____ -"i L] T ] L]
5 S L o S
e ol ol ol ol
- qf(& q‘(& q‘é:b q‘(&
<N S S &

Dose (mg'kg)

Fig. 5. Scratching inhibition effect of ACPHYX and T compound (sodium cromoglycate).
**p =01, **P =.001 considered significant Vs sodium cromoglycate. ns= is considered not
significant Vs sodium cromoglycate. N=6

3.3.4 Anti-edema effect

The anti-inflammatory activity evaluated by the
carrageenan edema inhibition test by DA
ACPHYX gave the results shown in the Fig. 5.
Volume inhibition of edema was observed as
dose-dependent. However, it is still lower than
that of AAS.

3.3.5 Anti-allergic effect
The ACPHYX extract showed a dose-dependent

inhibition of scratching. The results are shown in
the Fig. 5.

4. DISCUSSION

The phytochemical screening showed the
presence of an interesting chemical group such
as flavonoids, sterols, triterpenes, carotenoids,
saponosides and anthocyanins in both the
extract from the ACPHYX and CHRYFA recipes.
The same phytochemical groups were found in
extracts of Acacia nilotica [14] Acanthospermum
hispidum [15] Guiera senegalensis [16] which are
component plants of these recipes. The phenolic
compound content in ACPHYX extract was
significantly higher than CHRYFA extract. This
could be justified by the presence of the Acacia
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nilotica plant in the ACPHYX recipe, which is
knowing that a rich phenolic compound plant
[17].

The antiradical activity by DPPH method showed
a strong antioxidant activity of the extracts.
ACPHYX extract showed better anti-radical
activity compared to the CHRYFA extract.
ACPHYX extract was also presente better
activity than Phyllanthus amarus (40 pg/mL) and
Xylopia aethiopica (2278.89+104  ug/mL)
according to Chandan et al. [18] and Ataba et al.
[19] which are the component plants of ACPHYX.
This strong anti-radical activity of ACPHYX and
CHRYFA extract reflects their capacity to protect
the body against excess free radicals causing
inflammatory diseases.

Antioxidant activity by FRAP method revealed
the capacity of ACPHYX and CHRYFA extracts
to reduce ferric ion. ACPHYX extract showed a
better reducing power than CHRYFA. It is also
better than Terminalia macroptera (81.17+ 0.5
MM ET/mL), the component plant of ACPHYX
recipe according to Sombié et al. [20]. But it less
powerful than reference compound rutin. This
iron-reducing capacity of the extracts could be
explained by their richness in polyphenols and
flavonoids [21].

The pro-inflammatory enzymes inhibition such as
lipoxygenase and cyclooxygenases by extracts
was very appreciable. ACPHYX extract showed
a better inhibition of pro-inflammatory enzymes
than CHRYFA extract almost 50%. ACPHYX
inhibition activity on lipoxygenase is close that to
Acanthospermum hispidum, which showed 49.02
+ 1.7 % inhibition [22]. But higher than Acacia
nilotica (36.05% * 2.89 and 56.48 + 0.29) on
cyclooxygenases [17] which are the component
plant of ACPHYX recipe. This strong inhibitory
activity of pro-inflammatory enzymes by
ACPHYX mean a potential anti-inflammatory
property. The anti-inflammatory property could
be explained by its high content of phenolic
compounds, which are cyclooxygenases and
lipoxygenases inhibitors [23]. The CHRYFA
extract showed a low inhibitory power 30% on
the pro-inflammatory enzymes.

The ICso results show that the extracts get
cytotoxic activity on HelLa cells of cervical cancer
and DU 145 cells of prostate cancer. The highest
activity was obtained with ACPHYX extract on all
of cells lines tested at 500 uyg/mL. But CHRYFA
extract showed low activity on all of cells lines
cancer. So, for the two lines studied, DU 145

cells were the most sensitive (175.5 = 3.79
pg/mL for decoction ACPHYX and 423.0 + 45.60
pg/mL for decoction CHRYFA), compared to
Hela cells. This cytotoxic activity of the extracts
could be explained by the presence of phenol
compounds which get antitumor properties [24].
For each extract, the viability of DU 145 and
Hela cells decreased as the concentration of the
extracts increased.

The results of in vivo anti-edema test of ACPHYX
extract showed an effective anti-edema property.
The extract inhibited edema development at 50%
for 400 mg/kg (59.64%) dose. The extract effect
is more significant at the second phase of
inflammation. This means that the extract would
act by the leukotrienes or prostaglandins
production  blocking by lipoxygenase or
cyclooxygenase inhibition. The values of
lipoxygenase and cyclooxygenase inhibition
percentage in vitro of ACPHYX extract could
corroborate this mechanism action in vivo. The
effect of Acetyl Salicylic Acid (ASA) are more
important than ACPHYX edema inhibition
(85.05%). The phenolic compounds of ACPHYX
extract may be responsible for this anti-edema
property [25]. The anti-edema effect of ACPHYX
recipe appears better than Acacia nilotica, which
inhibition is 68.73 + 0.01% at 600 mg/kg dose
[17] and Terminalia macroptera (56.53%
inhibition) [26].

The antipruritic activity of ACPHYX extract was
better by his scratching inhibition at 79.32% for
600 mg/kg dose. Flavonoids, tannins inhibit the
release of histamine induced by the compound
48/80 [13]. Flavonoids and tannins presence in
the extract could justify this antipruritic efficacy of
ACPHYX recipe [27].

5. CONCLUSION

This study showed that ACPHYX and CHRYPHA
extracts get cytotoxic, anti-inflammatory, and
antipruritic  (antihistaminique) properties. The
strongest anti-inflammatory activity in vitro and in
vivo was observed with ACPHYX extract. It also
presented the best cytotoxic activity on prostate
cancer DU 145 cells and on cervical cancer
HelLa cells. These results would be justifying the
use of ACPHYX in inflammatory and tumour-
related diseases.
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