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ABSTRACT

Cochlospermum planchonii is a plant traditionally used in Togo to treat burn wounds. The present study
aimed at evaluating the effect of the root hydroethanolic extract of Cochlospermum planchonii on the skin burn
wounds. Burns were induced in ICR mice by applying on the skin of the dorsal region a metal stick (0.7 cm
diameter) preheated at 100 °C for 10 seconds. Four (4) groups of 8 mice were formed, Control Group (I); Group
11, 111 and 1V treated respectively with C. planchonii gel 2.5%, 5%, and Brulex® (Zinc oxide 15% cream). The
surfaces of the wounds were evaluated daily by the ImageJ software. Biopsies were performed on day six and
twelve for hydroxyproline assays and histological examinations. On the 12th day, wound contraction rates were
44.12%, 67.82%, 66.68% and 69.32% respectively for Group |, Group Il, Group Il and Group IV.
Hydroxyproline levels on day 12 were significantly higher in samples of animals treated with C. planchonii 2.5%
and 5% (+114,93 £ 1,61 and +120,54 + 7,22 of augmentation respectively, P<0.01 when compared to the control
Group). Histological examination confirmed these observations. C. planchonii root hydroethanolic extract could
be a potentially natural remedy for burn wound.
© 2019 International Formulae Group. All rights reserved.
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INTRODUCTION

Worldwide, burns are responsible for
more than 300.000 deaths annually, including
95.000 children less than 20 years of age with
disparities 11 times higher in low-income
countries (Peden et al., 2008). These data are
most  likely  underestimated because
underdeveloped countries do not have accurate
statistics.

Since prehistory, plants and their by-
products were used to treat wounds (Adjakpa et
al., 2016; Barros et al., 2017). For a while,
several studies have been interested in studying

© 2019 International Formulae Group. All rights reserved.

DOI: https://dx.doi.org/10.4314/ijbcs.v14i9.24

the proprieties of plants to heal burn wounds.
Among these researches, those carried out on
Buchholzia coriacea (lzah et al., 2018), Elaeis
guineensis (Sene et al., 2020), and Sauromatum
guttatum (Said et al., 2019) can be cited.
Cochlospermum planchonii is a plant that has
been the subject of several scientific studies. Its
roots are used in West African pharmacopoeia
to treat several diseases, including hepatic
fever, malaria fever, jaundice, and haemolytic
anaemia (Yakubu et al., 2010). The roots are
traditionally used in Togo to treat burn wounds,
but no scientific study has proven its
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effectiveness.  Previous studies in our
laboratory have shown the presence of
secondary metabolites such as flavonoids,
tannins, carbohydrates, sterols, triterpenes, and
saponosides in the leaves and root
hydroethanolic extracts of this plant (Fankibe et
al., 2020). Elsewnhere, nUMerous
pharmacological properties have been reported,
including: anti-malarial activity in vitro against
Plasmodium falciparum (Benoit-Vical et al.,
2001); anti-inflammatory and
antihyperglycemic properties (Yoda et al.,
2020); hepatoprotective activity (Anaga and
Oparah, 2009), inhibitory activity on
Toxoplasma Gondii (Benoit-Vical et al., 2000),
anti-microbial proprieties (Isah et al., 2013;
Fankibe et al.,, 2020). Our objective in
approaching this work was to evaluate the
healing effect of this plant on skin burns model
in mice.

MATERIALS AND METHODS
Plant material

The roots of  Cochlospermum
planchonii were harvested in Kabou, Bassar
(TOGO) in the month of July 2016. A voucher
specimen was identified and deposited in the
herbarium of Laboratory of Botany and Plant
Ecology under the number TOGO 15501. The
samples collected were dried under air
conditioning in the Laboratory of Physiology
and Pharmacology of the Faculty of Sciences of
the University of Lomé.

Preparation of the hydroethanolic extracts

The dried roots of C. planchonii were
ground to powder and 300 g of each was
macerated in 4 litres of ethanol-water mix (5:5.
viv) for 72 hours. The filtrate was then
evaporated under vacuum at 40 °C using a
rotavapor (Buchi R- 210) (Fankibe et al.,
2020). The extraction yields were calculated
following equation:

Yield (%) = (W1 x 100)/W2

where, W1 is the weight of the extract
residue obtained after evaporation and W2 is
the weight of dried roots or leaves powder
used.

Reagents

P-dimethylaminobenzaldehyde was
provided by VWR International (Haasrod,
Belgium). All other chemicals and reagents
used were of the analytical grade.

Gel preparation

The gel was prepared following
previously described methods (Natas et al.,
2008). 0.50 g of Carbopol (Goodrich, USA)
was dispersed in 49.5 g of distilled water. The
assembly was continuously stirred using a
magnetic stirrer (IKA Magnetic Stirrer 1IKA
Combimag RCT) at 800 rpm for one hour. The
mixture, which was always stirred, was
neutralized by drip addition of a 1 M NaOH
solution. We obtained a translucent gel. Three
types of gel formulations were prepared: the gel
consisting only of Carbopol (1%), the gels
containing 2.5%, and 5% hydroethanolic
extract of C. planchonii.

Animals

Thirty-two females ICR mice (25-35 g)
were used for these experiments. Animals were
raised in the animal house of the Faculty of
Science of the University of Lomé, housed in
standard polypropylene cages and maintained
under  standard laboratory  conditions
(temperature 24-25 °C, relative humidity and a
12t/12 h light-dark cycle). They had free access
to food and water. Principles of laboratory
animal care as described in institutional
guidelines and ethics of Laboratory of
Physiology/Pharmacology of University of
Lomé-Togo (ref: 001/2012/ CB-FDS-UL) were
followed.

Burns wounds induction

The mice were anaesthetized with
formaldehyde and then the back hair was
removed with an electric razor. The burns were
induced by applying for 10 seconds a metal
stick (0.7 cm diameter) preheated at 100 °C.
The burns obtained by this technique are of
deep second degree (Koizumi et al., 2009;
Haghdoost et al.,, 2016). The mice were
randomly divided into four (4) groups of 8 mice
according to the treatments to be carried out.

3276



K. METOWOGO et al. / Int. J. Biol. Chem. Sci. 14(9): 3275-3284, 2020

Group I: represents the mice that were
treated with empty gel Carbopol (control
treatment);

Group II: represents the mice that were
treated with 2.5% C. planchonii mixed in
Carbopol gel;

Group IlI: represents the mice that were
treated with 5% C. planchonii mixed in
Carbopol gel;

Group 1V: represents the mice that were
treated with reference cream Brulex® (zinc
oxide 15%).

After topical application of creams, the
wound was covered with the sterile plain gauze
for 24 hours. Each group of mice was treated
once a day for 12 days, starting from the wound
induction until day 12 post-induction.

Measurement of wound area

The images of the wounds were taken
every day using the same instrument (Sony
DSC-HX60V Digital Camera) and settings,
fixed distance of the camera from the wound
and the same position of rats. Then the photos
were analysed, and the wound area of each
animal was evaluated every day till day 12,
using the Image J 1.48v freeware [(National
Institutes of Health, USA,;
https://imagej.nih.goVv/ij), 2774K, 640MB, <
1%] (Nicoli et al., 2008; Agra et al., 2013). The
healing rates (Tx) were calculated from the
wound surface values using an equation:

TX (%) = [(AO0 — At)/A0] x 100

where A0 is the original wound area,
and at is the area of wounds on days’ X post-
wound induction.

Histological studies

On the sixth day, 3 mice from each
group were anaesthetized with formaldehyde
and sacrificed. Wounds were collected for
histological analysis. On day 12, the remaining
mice in all groups were sacrificed by cervical
dislocation for histological testing and
hydroxyproline assay. The biopsies planned
for the histological tests were stored in 10%
formalin. Skin wound samples were fixed in
10% neutral buffered formalin, processed and
included in paraffin. Five-micrometer skin
sections were cut and stained with

haematoxylin-eosin (H&E). The tissues were
qualitatively assessed under light microscopy
(Olympus BX 51) at 200 x magnification.
Parameters such as granulation,
epithelialisation, vascularisation and
inflammatory cells were highlighted.

Determination of hydroxyproline
Hydroxyproline is an amino acid index
of collagen synthesis. It was measured on day
12 using previously described methods (Darré
et al., 2014). Briefly, fragments were dried in
an incubator at 60 °C for 12 hours. The samples
were then digested in HCI 6 N for 4 hours at
130 °C in glass tubes hermetically closed. The
hydrolysates were completed with 10 ml of
distilled water, and to this volume was
successively added 0.5 mL CuSO4 (0.01M),
0.5 mL of NaOH (2.5 N) and 0.5 ml of H0;
(6%). The solutions obtained were mixed by
vortexing and incubated in an oven at 80 °C for
sixteen minutes. After cooling to room
temperature, 2 ml of H,SO4 (3 N) was added,
and the solutions were vortexed. One (1) mL of
a 5% P-dimethylaminobenzaldehyde solution
was added and the absorbances were read with
a spectrophotometer at 540 nm. Standard
solutions of 1.0, 2.0, 4.0, 8.0, and 16.0 mg/mL
of hydroxyproline were also prepared in
triplicate to make a calibration curve.

Statistical analysis

Results are presented as percentages
and means with standard error of the mean (M
+ SEM). One-way Analysis of variance test
(ANOVA) followed by the Bonferoni was
used. GraphPad Prism 6.05 software (San
Diego, USA) was used. Values of P<0.05 were
considered significant.

RESULTS
Extraction yields

The yields of 27.21% was obtained for
root extract.

Wound healing effect

On first hand, the daily wound surfaces
were monitored and presented in Figure 1A.
Analysis of the variance shows a non-
significant difference between wound surfaces
in all groups up to the 4th day of treatment.
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From day 6 to day 12 significant differences
were found between control mice and those
treated with 2.5%, 5% extract and Brulex®
(P<0.01). The differences in healing observed
between the treatments with 2.5%, 5% extracts
and Brulex® are not significant.

On second hand, wound surfaces were
used to calculate the areas of contraction shown
in Figure 1B. There is an almost zero
contraction rate on the 1st and 2nd day for all
treatments. From the 3rd day, a difference
between treated group and control was noted,
difference which exacerbated on day four. On
the 6th day of observation, the mice treated
with 2.5%, 5% extracts and those of the
Brulex® reference showed a better contraction
compared to the control group, with rates of
44.12%, 67.82%, 66.68%, and 69.32%
respectively for the control Group, extract
2.5%, extract 5% and the Brulex® reference
(Figure 1B) on the 12th day.

Collagen content

According to the  Figure 2,
Cochlospermum planchonii alcoholic extract in
gel favoured the production of collagen as
demonstrated by the hydroxyproline content.
Significant difference was observed between
the hydroxyproline content of the control group
and Group Il, Group Il and Group IV. The
differences observed between mice in Group Il,
Group 111 and Group IV were not significant.

—— Gelcontrol

Gel + C.planchonii 2.5%

Histological study

Histological sections performed on the
sixth day show a fairly elaborate granulation
tissue in mice treated with the hydroethanolic
extract 2.5%, 5% and the reference cream,
while a significant influx of inflammatory cells
is still observed in control mice (Figure 3,
Table 1). On the twelfth day, there is a
significant neovascularization and fleshy bud
in the cuts of mice treated with 2.5%, 5% gel
and control gel. In control mice, there is only a
small neovascularization (Figure 3, Table 2).

On day 6, in the control group (A),
collagen bundles, a significant influx of
inflammatory cells and thrombosis of capillary
vessels were observed (Table 1). For groups I,
Il and 1V, i.e. B, C and D, denaturation of the
collagen bundles, moderate presence of
inflammatory  cells, and  detachment
epithelialization were observed.

On day 12, in the control group (A),
some inflammatory cells were still observed,
with little neovascularisation in a bundle of
collagen fibers. In B, C and D there is an
absence of inflammatory cells,
neoangiogenesis from the capillary vessels
around the burned area, neo- formed collagen
fibers and a fairly large fleshy bud, as shown in
Table 2.
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Figure 1: Effect of topical application of Cochlospermum planchonii in gel on the size of burn wounds

(A) and the rates of contractions correspondent (B).
The values are expressed as Mean + SEM, n = 8. Units: cm? (A) and % (B). **p< 0.01 significant when compared to the Gel
control group.
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Figure 2: Effect of topical application of C. planchonii mixed in Carbopol gel on hydroxyproline
levels on day 12.
The values are expressed as Mean + SEM, n = 8. Units: pg/mg. **p< 0.01 significant when compared to the Gel control group.
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Day 6

Figure 3: Histological sections of skin wounds on day 6 (left) and day 12 (right) Light microscope structure of the burn wounds. H and E staining, magnification x200.
Abbreviations: A = Gel control; B = Gel + C. planchonii 2.5%; C = Gel + C. planchonii 5%; D = Brulex®. F = (Fibroblasts), NV = (Neovessels), E = (Epithelialization) and U = (Ulceration).
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Table 1: Summary of histological observations at the sixth treatment session.

Treatments C Ed IC N F NV E U
Control **% **k%* *%k% *%* * * - ***x
Gel + C. planchonii 2.5% * * * * Hok Hok Hok

Gel + C. planchonii 5% * * * * Hok *k -
Brulex® * * * * K%k *% *kk

Abbreviations: (-) = Absent, (*) = Minimal presence, (**) = Moderate presence, (***) = Marked presence. C = (congestion),
Ed = (Oedema), IC = (Inflammatory cells), N = (Necrosis), F = (Fibroblasts), NV = (Neovessels), E = (Epithelialization) and
U = (Ulceration).

Table 2: Summary of histological observations on the twelfth day of treatment.

Treatments C Ed IC N F NV E U
Gel control - - - - * * * _
Gel + C. planchonii 2.5% - - - - - ok ke — ;
Gel + C. planchonii 5% - - - - *k o - }
Brulex® - - - - *% *k *kk _

Abbreviations: (-) = Absent, (*) = Minimal presence, (**) = Moderate presence, (***) = Marked presence. C = (congestion),
Ed = (Oedema), IC = (Inflammatory cells), N = (Necrosis), F = (Fibroblasts), NV = (Neovessels), E = (Epithelialization) and

U = (Ulceration).

DISCUSSION

Wounds can be defined as injuries
occurring in living tissues that are usually
caused by a cut, blow, burn or other impact,
typically one in which the skin is cut or broken.
Preheated materials applied directly on the skin
are usually used to induce this type of wound
(Cai et al., 2014; Said et al., 2019; Seyhan,
2020). The restoration of the disturbed
functional status of the skin and disrupted
anatomical continuity requires proper wound
healing. In this study, we used two Carbopol
gels containing respectively 2.5% and 5% of
Cochlospermum planchonii hydroethanolic
extract. The rising of wounds contractions
rate’s found after twelve days of treatment,
+53.71%, + 51.13%, +57.11% respectively for
2.5%, 5% and Brulex® (P<0.01 compared to
control mice), indicates clearly that this plant
extract accelerates the restoration of the skin.
Elsewhere, studies carried out using various
plant extracts in gels, ointment or creams gave
similar results. Celosia argentea extract
ointment (10%) for example, induced early
wound closure in the rats when compared with
control group after 21 days (P < 0.001) (Guo et
al., 2016). Sauromatum guttatum extract (2%

w/w), in another study, decreased by 72% the
rate of wound area with topical ointment
prepared in petroleum jelly (Said et al., 2019).

Regarding mechanisms, our previous
data (Fankibe et al., 2020) have reported the
presence of metabolites (flavonoids, tannins,
carbohydrates,  sterols, triterpenes, and
saponosides) in the leaves and root
hydroethanolic extracts of this plant, as also
reported elsewhere (Da et al., 2015; Kallo et al.,
2018). In fact, many studies that have
highlighted the variations in concentration of
secondary metabolites from plant to plant
species as well as in the different parts of a
plant, leaves and roots being the preferential
sites of accumulation of these compounds
(Kantati et al., 2016). Polyphenolic
compounds, in particular have well known
antioxidant activities (Pandey and Rizvi, 2009;
Cory et al.,, 2018; Tailé et al., 2020). The
accelerated wound healing observed in this
study would then be linked to the
phytochemical composition of the plant. In
addition, Fankibe et al. (2020) have reported
antimicrobial activities of leaves and roots of C.
planchonii hydroethanolic extracts against four
common pathogenic bacteria isolated from
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wounds (Staphylococcus aureus, Escherichia
coli, Pseudomonas aeruginosa, and Klebsiella
pneumonia). Since infection installation is the
most common and inevitable impediment to
wound healing (Church et al., 2006; Negut et
al., 2018), wound dressings loaded with
antimicrobial agents have emerged as viable
options to reduce wound bacterial colonization
and infection, in order to improve the healing
process. Tannins in particular, found in C.
planchonii, exhibits antiseptic, anti- microbial
and anti- fungal activities (Aron and Kennedy,
2008). They have the ability to trap free radicals
and inhibit the formation of the superoxide
radicals. Tannins are also generally endowed
with an astringent power that gives them
vasculoprotective and healing properties
(Hennebelle et al., 2004), in addition to their
anti-oxidant and anti-inflammatory activities
(Wang et al., 2002). Antibacterial activity and
antioxidant compounds found in this plant
should explain the ability of Cochlospermum
planchonii to cleanse the wound and allow the
healing process to take place normally.

Conclusion
Our study focused on the efficacy of the
hydroethanolic roots extract of

Cochlospermum planchonii on the healing of
burn wounds in mice. The contraction rate,
hydroxyproline levels and the nature of the
histological tissue obtained after twelve days
of application of the hydroethanolic extracts of
Cochlospermum planchonii, allow us to
conclude that the hydro-alcoholic extract of
Cochlospermum planchonii could be a
potential natural remedy for burn wounds.
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