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ABSTRACT

The aim of this study was the conversion of theetiandermal proteins as a natural product that has
antimicrobial power used for tissue repair and wdunealing. After dehairing, fleshings, deliming tamimal
tissues (Camelin) and purification, we supplied dixéd the essential oils of Lavandula officinali&calyptus
globules and Eugenia caryophyllata. The productaot®d is a spongy material communicating with opeids
between the fibers. With a light yellow color, ésha remarkable antibacterial power and a very sgranhibitory
activity on all the bacterial strains tested wha@sesrage diameter of the inhibition zones exceeasni5lt is also
characterized by a smell which can be aromaticagéat and spicy or fresh and spicy depending oredisential oil
used.
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INTRODUCTION

The extraction technique of proteins and their arafion as biodegradable products from animal skieswell
known for many years in medicine for the treatmeihtwound and the pathological cavity in the bonksZ, 3].
However, these products raise always a problem adéntial transmission of an infectious agent, knoam
unknown, despite the severity of manufacturing aadtrol procedures [4]. Some studies have beeriedaaut
actually to eradicate this problem from differentiliotics known by their antibacterial effect [, as it is the case
for the gentamicin compress [7]. At the end of 1880s and in the 1990s this process began to bHenger
regarded as a miracle as it seems to be 40 yedier ebndeed, many bacteria have developed atesis to most
antibiotics and, thus it seems important to findther alternative. Studies have shown that essarilsacould be a
particularly credible application. Antimicrobial tagty of essential oils is known empirically sineatiquity; their
effectiveness as anti infection was scientificalbgablished in vitro and in vivo. They have a geawpectrum anti
infectious including isolated cases of resistafedtion to antibiotics [8]. Thus, our present stuslyooking into the
preparation of an antimicrobial product based anadan dermic protein powered by essential oils.sTieparation
is followed by tests of antimicrobial activity olnet finished product.

EXPERIMENTAL SECTION
Dermic protein preparation

The dermic protein preparation and transformatimtg@dure was carried out from 36 months-aged salggrian
(Timimoine region) mortal remains camelin, in tharmer described below:
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Cleaning: The four parts of the weight of the mortal rensaskin, weighing 5kg, was soaked in 5 to 15% agsieo
sodium chloride solution, containing approximatelg to 1 weight parts of sodium azide as presewatgent for
1000 parts in weight of the given solution, anchfr®.5 to 2% in weight of non-ionic fat, a dispegssind wetting
agent (phenilic ether of nonyl polyoxyethylene jthwa temperature ranging from 18° to 20° for 24iiso in a
fuller, in order to remove impurities and stains.

Removal of hair. hairs are removed with a pelain bath, contaiingeight parts with regards to the lime mortal
remain weight 0.1M, with a temperature from 18°2@% for 48 hours. The PH of the solution must begiag
between 12 and 13.5 in a fuller.

Hypoderm elimination: the subcutaneous tissue is eliminated mechayieeth a defleshing instrument. The
blades of the machine cylinder plane the subcutanéssue, which constitute an alcaline and aydtdted waste,
called ‘carnasse’.

Decalcifying: the defleshed tissue, consisting of 2 partssofiéw weight, is soaked in a bath of a mixturggf of
ammonium sulfate and 0.5g/l of sodium metabisalfithis procedure is required to eliminate thelalegroducts
combined to dermic proteins [9].

The obtained pulp after these operations has dshtdblor. 1 kg of it has been processed accortiribe Piter and
Ries method [10], consisting:

Crushing: frozen from -10°C to -20°C, and finely crushed fagans of a high-speed homogenizing knife. The
temperature of the crushed matter has been kepivBE)°C, by adding ices.

Paste cleaningput in suspension, and shaked up strongly, asdinge time, in order to wash well the paste irbthe
parts of its volume, in acetic acid at 0.5 M, ardtafuged.

Digestion the solid centrifugal has been put in suspengiob-litre acetic acid at 3%, containing 1g ofheic
pepsine for 1000 weight parts tissue, used adrggamatter in 100ml of HCI at 0.01 N, in order tinénate non-
collagenous-type proteins and telopeptids. The ensipn pH has been adjusted at 2.9 by means of He&.
repeatedly shaken suspension is digested for 4&h®be visquous camelin dermic protein solutiors filbered by
a Gldrawing up filter, in order to eliminate norgoided residues.

Precipitation: The camelin dermic proteins visquous filtrate vpmecipitated from the suspension by adding an
aqueous solution of sodium hydroxide at 30% andsged by centrifugation.

Purification: Camelin dermic proteins were purified by dissiolntin acetic acid at 0.5 M, and precipitation byvs
adding of 3% of aqueous sodium chloride.

Dissolution: Purified camelin dermic proteins have been dismblin acetic acid at 0.5M and diluted in water.
Residual sodium chloride present in the proteirsstie®en eliminated by cleaning using an ultrafiltdtrafiltration
was carried on till the chloride ion will be undettble in the eluate, after adding silver nitrdiee concentration of
proteins increases to almost 2%.

Freeze-drying the camelin dermic protein solution was filtea®d poured in glass boxes, and freeze-dried at 0.5
cm in thickness.

Thermal processing the semi-finite product has been heated to 16f@n hour and half in a electrically heated
drying classical oven, in order to improve its apson and resistance against dampness, and teeilized by
irradiation with a dose of 2.5 billion gfrays.

Dermic protein transformations
Feeding It was divided into four parts. Each part is feith essential oil, with a repeated tender shakeafbalf an
hour to allow seepage and fixation of essenti@l, @kcept the last part which remains as a witfesstable 1).

The used oils are: lavender, clove and eucalyes (able 2). The used amounts depend on theeeffitireshold,

where the minimal inhibitive concentration is defihas the lowest oil concentration able to inhétmy bacterial
growth [11]. Finally, the dampened products at 5éterpacked in thermo-sealed polyethylene bags.
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Table 1: Supply Formula of dermal camelin proteins

% essential oil % pur ethanol % of water

1 batch

Eucalyptus globulus 01 25 25

nd

2" batch | 0.1 25 25
Eugénia caryophyllatg

3%batch

Lavandula officinalis 08 25 25

4™ batch

without essential oil 0 25 25

Percentages are relative to the weight of camefrdgiprotein (product)

Table 2: Characteristics and chemical constituentsf essential oils

Essential ol Color Smell Main chemical constituedi | Aspect
Eucalyptus globulus Very pale yelloy fraiche etcépi Eucalyptol 70% Liquid
Eugénia caryophyllata  Light yellow Agréable et égi¢ Eugénol 78% Liquid
Lavandula officinalis Light yellow Aromatique L!nalool 51% Liquid

Linalyl acetate 19%

Biological materials
Bacterial strains: to estimate the anti-microbial activity, we hawsed wild strains and reference strains widely imetany human pathologies.
Tests are performed on five bacteria from Pastestitite (Algeria) (see table 3).

Table 3: bacterial strain

Strain name Reference Gram Family
Staphylococcus aureus ATCC6538 + Microccaceae
Escherichia calis ATCC25922 - Enterobacteriaceae
Pseudomonas Aeruginosa | ATCC10145 - Pseudomonacea€
Klebseilla pneumoniae Sauvage - Enterobacteriacepe
Salmonella heiderlberg Sauvage - Enterobacteriacepe

Anti-bacterial activity assessmertt The anti-bacterial activity assessment of varigtips have been measured by
the aromatogram technique, similar to that of tht#éogram used to test antibiotics [13].

We have used camelin dermic protein discs (projla¢tearious groups of 5mm in diameter, put ongheface of a
Mueller-Hinton gelosed environment. It's a standeed environment according to WHO standard, i.¢himm way
that it allows the growth of many bacteria. Theismvment is aseptically sown by 1ml of suspensibeazh strain,
by using STRIS method. Boxes are pre-dryied befmed [13, 14]. After incubation of knead boxeshia steam
room at 37°C for 24 hours. The effect of the pradsiseen by the formation of an inhibition halowrd the disc.

The reading of the results is made by the meaduteednhibition diameter (in mm), by means of éier rule or a
ruler. HE dilution on the camelin dermic proteirsali always happens in a solvent such as glycolesthy[15],
acetone [16], ethanol at 95% [17]. The principle¢to§ method is always the HE migration by thewdifbn in the
gelose. This technique inspired from that of thigbémgrams, has been generalized to HE [18].

A product is said active if it has an inhibitioradieter greater or equal to 15mm [19].
RESULTS

The transformation of the camelin dermic proteiligveed to obtain a product which has a biodegraelaiplongy
structure, communicating with open spaces betwibenst

The product obtained after deliming has a little white color (Fig.N°1), on the other hand the sémshed
product has a very white color (Fig. N°2). Aftepply and fixation of various types of essentiatpihe color of the
product turns on clear yellow as seen on fig. Nf&h a spicy, fresh aromatic or pleasant spicedlsdepending
on the nature of essential oil used.

The study of the antibacterial power of produc@nfelin dermic proteins) fed by Eucalyptus globuldagénia
caryophyllata, Lavandula officinalis was made bg thethod of spreading on gelose. The measure afidmeeter
of the inhibition zones including the disc of ounguct (5mm) allowed to determine the antimicrolzetivity of

our in vitro products. Table N°4 followed by theagh N°4 show the results of the average antimiataduitivity

tests of the various batch on bacterial strainStaphylococcus aureus, Escherichia coli, Pseudaméeruginosa,
Klebseilla pneumoniae, Salmonella heiderlberg.
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Fig. n°1: camel skin after deliming

Fig. n°2: camelin protein semi finished Fign°3:camelin protein - finished product

Table 4: Test of the product's antimicrobial activty

Zone inhibition moyenne (mm)

Staphylococcus Escherichia Pseudomonas Klebsiellia Salmonella
Batchs . . . .

aureus coli Aeruginosa pneumoniae heiderlber
rst
1" batch  Bucalyptus 55,005 | 444 | 202048 | ++ 15.540.7 + 15,2020  +t 1940.10
globulus
na 2
2 batch  BUGEN| 53 41005 | 44+ | 19:0.11 1740.12 ++ 1740.50 Ht 182041| ++
caryophyllata
rd
8 batch Lavanduld 197,045 | 44+ | 16+0.44 16+0.26 ++ 16.20.8 +H 1620.11] ++
officinalis
rth :
4 _bat(_:h without R ) R R ) R ) R )
essential oil

selon ponce [19] R : résistant, non sensible ghsible(+), trés sensible(++), extrémement sensibie)

25 - 23.4
g 20 - m Staphylococcus aureus
€
c 15. H Escherichia coli
© 15 - .
o = Pseudomonas Aeruginosa
©
§ 10 - m Klebsiellia pneumoniae
B
2 = Salmonella heiderlberg
>
< 5 -
0 1 1 1 I/
1rst batch 2nd batch Eugénia 3rd batch 4rth batch without
Eucalyptus caryophyllata Lavandula essential oil
globulus officinalis

Fig. n°4: Test of the product's antimicrobial activity
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DISCUSSION

We note that the essential oils were easily absbitt® our product. According to (Dorman and Deams,2000)
[20] active essential oils contain secondary méeisimocomponents that are small enough to pass ghrdbe
protein.

We think that the penetration and the fixation s$emtial oils in the product based on camelin demnotein is
caused by NK of proteins which favor the fixation of the essainoil after the transfer of its proton.

The product had a very strong inhibitive activity all the tested bacterial strains with averagaieslof the
diameter of the inhibition zones exceeding 15 mmtha 3rd lot (Lavandula officinalis). The Strairsmained
extremely sensitive for Staphylococcus aureus tdsvdhe 1st lot eucalyptus globulus and the 2ndElegénia
caryophyllata. According to Kalemba and Kunicke #ensibility of a microorganism to essential @pédnds on
the properties of the essential oil and on the maigyanism itself. It is well known that bacteriaa@r (+) are more
sensitive to essential oils, and confirm this pmeeanon (Pool [21]. 2001; Brut [22]. 2004; Becke@8]. 2008).

The first three batches gave a broad-spectrumatéhial activity acting as well on bacteria Grajngs Gram(-).
The antibacterial properties of the main active ponents of essential oil (Eugenol, 1,8-cineole(yxtal),
linalool, Acetata of linalyl) are in part relatealtheir lipophilic character leading to the accuatiain in the bacterial
cell walls [23, 24, 25]. This engenders a distudeaion the functioning and the permeability of thelutar
membranes, a degradation of the cellular wall P, damage to the cytoplasmic membrane and thecoptent
leaks [28, 29, 30]. On the other hand, the 4thtbegeained resistant.

CONCLUSION

In this study we have shown how dermal proteinstEnbtained from a camel skin. These proteinsransformed
into an antimicrobial product which has biodegrddapongy structure with a light yellow color andaromatic, or
pleasant and spicy or fresh and spicy smell depgnain the nature of the essential oil used, inqQdar eucalyptus
(Eucalyptus globulus) the clove (Eugénia caryoptig) and lavender (Lavandula officinalis). The pretdhas a
very strong inhibitory activity on all tested baia strains of Staphylococcus aureusEscherichia coli
Pseudomonas aerugingdélebseilla pneumonigesalmonella heiderlbergvhose average values of the diameter of
the inhibition zones is greater than 15 mm. Thigadicularly true for product supplied by (Lavafalofficinalis).
The results are very promising, the strains renthimeremely sensitive foBtaphylococcus aureuswards the
product supplied by Eucalyptus globulus or Eugeaigophyllata. The product gives a broad-spectratibacterial
activity acting as well on bacteria Gram(+) as Gt is easy to see that the product obtained lwa used for
medical purposes.
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