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Abstract

The objective of this study was to study antibacterial activity against
Propionibacterium acnes of Lysiphyllum strychnifolium (Craib) A. Schmitz leaves extract
products. The L. strychnifolium (Craib) A. Schmitz leaves were extracted by maceration
technique using 50% ethanol as a solvent. The antibacterial activity against P. acnes was
determined by disc diffusion method. In addition, minimum inhibitory concentration
(MIC) and minimum bactericidal concentration (MBC) of the extract were performed by
broth microdilution method. The result showed that the extract inhibited P. acnes with
the inhibition zone of 17.8 + 2.1 mm. The MIC and MBC values of the extract against P.
acnes were 6.25 and 50 mg/mL, respectively. Then, the extract was further developed as
cosmeceutical products in two dosage forms consisting of creams and gels. After that,
each product was tested for antibacterial activity against 7. acnes using disc diffusion
method. The result revealed that the cream showed a greater inhibition zone against P.
acnes than the gel did. In conclusion, the L. strychnifolium (Craib) A. Schmitz leaves
extract cream possessed ability to use as alternative anti-acne cosmeceutical product in
the future.
Keywords: Lysiphyllum strychnifolium (Craib) A. Schmitz. Propionibacterium acnes.
cosmeceutical product, antibacterial activity
1. Introduction

Acne is a skin disease which affecting personality and self-confidence especially
in adolescence. Acne is caused by inflammation of pilosebaceous unit in the area of face,
neck. back, and chest. In addition, several factors can cause acne such as
hyperkeratinization, over production of fat and bacterial pathogen especially
Propionibacterium acnes. The standard treatment of P.acnes is using topical antibiotic
and oral antibiotic in cases of mild to moderate acne and severe acne, respectively [1].
However, this regimen leads to antibiotics-resistance strain of P.acnes. The previous
studies demonstrated the using of herbal plant extract for inhibition of P, acnes such as
T'rachyspermum ammi (L.) Sprague extract [2]. Therefore. herbal plants have the
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potential to be developed as cosmeceutical product for treatment of P. acnes infection.
The Lysiphyllum strychnifolium (Craib) A. Schmitz also known as Ya Nang Dang is a
herb that generally found in Thailand. In Thai traditional medicine, the leaf and root can
be used for detoxification and relief of constipation. Analysis of phytochemicals in this
plant showed that it contained flavonoid compounds namely catechin and myricetin
including phenolic compounds namely gallic acid, syringic acid and p-cumaric acid [3].
These phytochemicals possess the antibacterial activity. Therefore, this study was to
study antibacterial activity against P. acnes of Lysiphyllum strychnifolium (Craib) A.
Schmitz leaves extract products and propose an alternative product for treatment of acne
caused by P. acnes infection.
2. Materials and Methods
2.1 Extraction of Lysiphyllum strychnifolium (Craib) A. Schmitz leaves

The Lysiphyllum strychnifolium (Craib) A. Schmitz leaves were washed and dried
in the hot air oven at 50 °C for 10 hours. The dried leaves were cut into small pieces and
macerated in 50% ethanol in the ratio of 1:10 (w/v) and shaking for 8-10 hours per day.
After 3 days of maceration, the extract was vacuum-filtered and the residues of leaves
were macerated in the same aforementioned methods in 3 times. The extract was pooled,
evaporated using rotary evaporator and stored at 4 °C for further experiments. The
percentage yield of the L. strychnifolium (Craib) A. Schmitz leaves extract was calculated
as shown in equation 1.
The percentage yield = (weight of the extract / weight of the leaves) x100...equation 1
2.2 Determination the antibacterial activity of L. strychnifolium (Craib) A. Schmitz
leaves extract against P. acnes by disc diffusion method

The P. acnes DMST 14916 was obtained from Department of Medical Science.
Ministry of Public Health, Thailand. The pathogen was cultured on brain heart infusion
(BHI) agar in anaerobic conditions at 37 °C for 72 hours. Eight hundred milligram extract
was diluted with 1 ml of 95% ethanol. The 6 mm paper disc was impregnated with the
extract and left for 30 minutes. The impregnated disc was placed onto the BHI agar
containing P. acnes. The positive control was standard 10 pg of Norfloxacin and
Ampicillin disc (Oxoid). The negative control was blank disc impregnated with 95%
ethanol. After 72 hours of incubation in aforementioned conditions. the zone of inhibition
around the disc was measured by using vernier caliper [4, 5]. The experiment was
performed in triplicate.
2.3 Determination of P. acnes susceptibility to L. strychnifolium (Craib) A. Schmitz
leaves extract by broth microdilution method

The broth microdilution method was used to determine the minimum inhibitory
concentration (MIC) and minimum bactericidal concentration (MBC) of the extract
against P. acnes. The thioglycollate fluid medium was supplemented with 10% dimethyl
sulfoxide to dissolve the extract. The initial concentration of the extract before 2-folded
dilution was 800 mg/ml. Fifty microliter of 2-folded serial dilutions of the extract were
prepared in a 96-well plate. Fifty microliter of P. acnes culture was added into each well
to make a final concentration of approximately 10’ CFU/mL. The P. acnes cultured in
broth and broth alone were used as positive and negative growth control, respectively.
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The plate was incubated in anaerobic condition at 37 °C for 72 hours. The MIC value was
defined as the lowest concentration of the extract that inhibited visible growth of the P.
acnes. To determine the MBC value, 10 pL of broth was removed from each well and
spotted onto BHI agar. After incubation at 37 °C for 72 hours, the number of surviving P.
acnes was counted. The lowest concentration where less than 0.1% of the initial
inoculum survived was defined as a MBC value. The experiment was performed at least
triplicate.
2.4 Determination the antibacterial activity against P. acnes of Lysiphyllum
strychnifolium (Craib) A. Schmitz leaves extract products

The suitable formulas of cream base and gel base were prepared. According to
Table 1. the cream was performed using beaker method. The ingredients in oil phase (0)
were heated to 70 degree Celsius in a beaker. On the other hand, the ingredients in water
phase (w) were heated to 70 degree Celsius in the other beaker. The oil phase was poured
into the water phase and continuing stirred. When the cream temperature was cooled to
45 degree Celsius. the extract and paraben concentrate were added and mixed well. For
the gel, ethylene diamine tetra-acetic acid was dissolved in water. Carbopol 934 was
dispersed in the solution of ethylene diamine tetra-acetic acid and stirred.
Triethanolamine was added to neutralized until the dispersion was accomplished to pH
5.5. Finally, glycerin, paraben concentrate and the extract were added and mixed well.
Both preparations were accelerated stability test by freeze thaw cycling method. The
objective of freeze thaw cycling was to roughly determine the physical and biological
stability of the preparations. One cycle of freeze thaw cycling consisted of 24 hours
storage at 4 degree Celsius and switching to 24 hours storage at 45 degree Celsius.
Antibacterial activity against P. acnes of both preparations was performed in triplicate by
disc diffusion method before the first cycle and after the fifth cycle. Briefly, the 6 mm
paper disc was impregnated with either the cream or the gel and left for 30 minutes. The
procedure of disc diffusion method was performed as mention in 2.2 by using 95%
ethanol as a negative control.

3. Results and discussion
3.1 Antibacterial activity of L. strychnifolium (Craib) A. Schmitz leaves extract
against P. acnes '

The percentage yield of the L. strychnifolium (Craib) A. Schmitz leaves extract
was 28.87%. The concentration of the extract in the impregnated disc was approximately
800 mg/mL. The results in Table 2 showed that the extract could inhibit P. acnes with the
inhibition zone of 17.8 + 2.1 mm which larger than that of standard norfloxacin (10.5 =
0.2 mm).The broth microdilution method was carried out to investigate further for MIC
and MBC of the extract against P. acnes and the result revealed that MIC and MBC
values were 6.25 mg/mL and 50 mg/mL, respectively. Kraithep et al. (2017) determined
antibacterial activity of L. strychnifolium (Craib) A. Schmitz stem extract against
Streptococcus mutans and found that the ethanol and the aqueous extract showed the
MIC and MBC of 0.25 mg/mL and 0.50 mg/mL, respectively. Therefore. our results have
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evidenced antibacterial activity of L. strychnifolium (Craib) A. Schmitz. extract against
anaerobe Gram positive bacteria [6]

Table 1 Formulation of L. strychnifolium (Craib) A. Schmitz leaves extract cream and

gel
Ingredients L. strychnifolium (Craib) A. L. strychnifolium (Craib) A.
Schmitz leaves extract Schmitz leaves extract Gel
Cream (100 g)
(100 g)
Cremophor A25" (o) 20¢g -
Cremophor A6" (o) 20g -
Light liquid paraffin (o) 60¢g -
Stearyl alcohol (o) 20g -
Cetyl alcohol (o) 2.0¢g B
Paraffin wax (o) 25¢g -
Isopropyl myristate (0) 6.0¢g -
Propylene glycol (w) 8.0¢g -
Ethylene diamine tetra-acetic acid (w) 0.lg 0.1g
Paraben concentrate 1.0g 1.0g
Carbopol 934" - 1.0g
Glycerin = 50¢g
Triethanolamine - gstopHS5.5
L. strychnifolium (Craib) A. Schmitz 25¢g 2.5g
leaves extract
Purified water (w) 65.9 90.4

Table 2 Antibacterial activity of L. strychnifolium (Craib) A. Schmitz leaves extract
against P. acnes by disc diffusion method

Inhibition zone (mm)

Path Lysiphyllum
aagen strychnifolium Norfloxacin Asnoiillin Negative control
(Craib) A. Schmitz s e (s5% ethanol)
leaves extract
P. acnes 1'7.8+2:1 10.5+0.2 31.9+2.3 No inhibition zone

3.2 Determination the antibacterial activity against P. acnes of L. strychnifolium
(Craib) A. Schmitz leaves extract products

Antibacterial activity of L. strychnifolium (Craib) A. Schmitz leaves extract cream
and gel against P. acnes before and after freeze thaw cycling was summarized in Table 3.
The results showed that the cream demonstrated a higher inhibition zone than the gel did.
It might cause by the formulation of the cream that consisting of 6% isopropyl myristate
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as emollient. Because, Tsuji and Robertson (1973) reported that isopropyl myristate was
able to reduce P. aeruginosa population [7]. Therefore, antibacterial activity of isopropyl
myristate might increase the anti P. acnes activity of L. strychnifolium (Craib) A. Schmitz
leaves extracts and hence leading to a large inhibition zone of the cream. In addition, the
inhibition zone of each preparation after freeze thaw cycling was larger than that of
before freeze thaw cycling. This phenomenon might cause by viscosity decreasing of the
cream and gel that was observed after freeze thaw cycling. The less viscosity of the
preparations might support the diffusion of the extract in the agar that led to a greater
clear zones [8].

Table 3 Antibacterial activity of L. strychnifolium (Craib) A. Schmitz leaves extract
cream and gel against P. acnes before and after freeze thaw cycling by disc diffusion
method

Inhibition zone (mm)

Disc L. strychnifolium (Craib) A. Schmitz leaves L. strychnifolium (Craib) A. Schmitz

extract cream leaves extract gel
Before freeze After freeze thaw Before freeze After freeze thaw
thaw cycling cycling thaw cycling cycling
The preparation 2403 £3.83 34.27+0.15 1833 1.11 26.43 + 5.61
Negative 4 o o A —— e
control (95% No inhibition Mo iniibition so6e No inhibition No inhibition
ethangl) zone zone zone

4. Conclusions

The Lysiphyllum strychnifolium (Craib) A. Schmitz leaves extract could inhibit 2.
acnes. The cream containing the extract showed the better antibacterial activity against P,
acnes than the gel. The results suggested that this developed cream could be used for
alternative treatment of acne caused by P. acnes infection.
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