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Summary

This study has revealed the importance of natural herbal products to control antibiotics resistant
bacteria which are being a threat to human and animal health and focused on antibacterial potential
of aqueous infusion of Dandelion alcoholic cold extract against Pseudomonas aeruginosa. The
experimental studies include (18) healthy mice were randomly divided in to 6 equal groups, all 5"
group injected with P. aerugenosa 10°CFU/ ml (0.05 ml) except 6 group which injected with
phosphate buffer saline (control negative). 1% group killed after 48hr of injection, 2nd group treated
with otucalm, 3" treated with Dandelion cold alcoholic extract, 4" group treated with Dandelion
locally and lactobacillus acidophilus orally, 5" group injected with bacteria (control positive) and
killed after the end of the experiment. The result showed that the 4" group was the best group show
the highly sensitive effect in vitro and no clear pathological lesion and increase the immunity and
health of animal in vivo compare with other groups. Dandelion showed nontoxic effect and non-
combination with other drugs and significantly increased the ability of P. aerugenosa isolated from
otitis media it’s more pathogenic than bacteria isolated from others organs in the same animals.
Keywords: Otitis media, Dandelion, Otucalm, P. aeuginosa.

Introduction Potassium, Copper, Choline, Calcium, Boron
Pseudomonas aeruginosais a major and Silicon (6). The root has been used for the
infectious agent that causes otitis media, treatment of variety of liver and gallbladder
pneumonia,  septicemia, enteritis, burn problems. Other historical uses of and leaves
infection and sudden death. This bacterium is include the treatment of breast disease, water
also a leading cause of nosocomial infection in retention, digestive problem, joint pain, fever
human (1-3). Otitis media refers to and skin disease and have antiseptic
inflammation of middle ear when infection inflammatory action. The most active
occurs, the condition is called acute otitis constituents appear to be eudesmanolide and
media, or ear infection. Acute otitis occur germacranolide other ingredients include
when a cold, allergy, or upper respiratory taraxol, taraxerol and taraxasterol, along with
infection including ear, nose, sinuses, larynx or stigmasterol, beta-sitosterol, caffeic acid and
voice box and throat. The presence of bacteria p-hydroxy phenylactic acid (7).
or virus lead to the accumulation pus, Otucalm is combination eardrops have more
inflammation and mucus behind the eardrum, than one active ingredient and are generally
blocking the Eustachian tube. designed to treat multiple aspects of otitis
P.aerugenosa is commonly resistant to media or to otitis external. Analgesic ear drops
antibiotics (4 and 5). Therefore, these studies are used to reduce or eliminate pain generally
suggest treating bacteria with others treatment in association is normally use, combination of
like plant extract, probiotic bacteria compared Antipyrine and Benzosanin (8).
with recent treatment otucalm. Lactobacillus acidophilus was regarded as
Dandelion is type of plant, the common a major group of probiotic bacteria (9 and 10).
Dandelion, enemy of suburban lawns, is an The probiotic concept has been defined by (11)
unusually nutrition’s food. It’s leaves contain to mean a live microbial feed supplement
substantial levels of vitamins A, C, D and B which beneficially affects the host animal by
complex as well as Iron, Magnesium, Zinc, improving it intestinal microbial balance (12).

Various substrates like lactose, biogenic
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amines and allergenic compound into short-
chain fatty acids and other organic acids and
gases (13). Synthesize enzymes, Vitamins,
Antioxidants and Bacteriocins (14) in
probiotic bacteria. The aim of this study is to
reveal the importance of natural herbal
products to control antibiotics resistant
bacteria which are being a threat to human and
animal health and focused on antibacterial
potential of aqueous infusion of Dandelion
alcoholic cold extract against Pseudomonas
aeruginosa.

Materials and Methods

For isolation of P. aerugenosa from ear
otorrhea, samples were collected by ear swab
of mice infection were spread on specific
media (Pseudomonas agar) and incubated at
37°C for 24hr. Isolates were identified on the
basis of colony pigment, Gram staining,
catalase activity, oxidase and gelatin positive
test (2).

Eighteen White Balb/C mice from both
sexes were used. Animals were randomly
divided in to six equal groups. The animal
prepare to injection by fixed the animal on the
table with low ether anesthesia and irritation
the ear by needle, then inject with suspension
of P. aerugenosa 10° CFU/ml, Bacterial
suspension containing 10 CFU/ml live
attenuated P. aerugenosa (15) by standard plat
count (16). The first group was injected with
0.05 ml suspension of P. aerugenosa then
killed after 48 hr (control positive). The 2™
group was treated with otucalm drops after
48hr of infection for 10 days. The 3™ group
was treated with dandelion (cold extract) after
48hr of infection for 10 days. The 4™ group
was treated with Dandelion extract topically
and Lactobacillus acidophilus 3X108 CFU/ ml
orally, it were prepared suspension obtained
from Agriculture College in 3X10® CFU/mI
live attenuated (17). The 5™ group was killed
by anesthetized then anatomically incision
collection of internal organs then kept in 10%
formalin for histopathological after the end of
the experiment (control positive without
treatment). The 6™ group was injected with
phosphate buffer saline (control negative).

Histopathological examination ear canal
section were done after the infection of the 1%,
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5Mand 6™ groups; and after treatment of 2",
3" and 4" groups to show the pathological
changes and effect of treatment (18).

Otucalm is ear drop, analgesic and
antiseptic composition. (PHARCO
Pharmaceutical -Alexandria, Egypt).
Phenazon 5 % W/W. Chlrbutol 1 % W/W.
From Pharmaceuticals Alexandria. Discs of
antibiotics include: Gentamicin, Doxycyclin,
Cephalexin,  Erythromycin,  Amoxicilin+
Clavulunic Acid, Carbenciline, Ampicilin,
Trimethoprim and Azithromycin (19 and 20).
(Bioanalyse®) Susceptibility Discs For Invitro
Diagnostic Use.

Prepared the cold alcoholic extract of
Dandelion plants (National Center for
Complementary and Alternative Medicine).

Collection of the plant: The right location
and time for collecting of plant very important
(after the flowers are gone but before first frost,
avoiding roadside growth in healthy soil. Rinse
or wash the plant with normal saline 1-3 times
to clean the plant material and remove any dirt,
stones or insects. The plant was chopped into
pieces of aboutl/4 inch in size using a knife
and cutting board being careful not to sever
them. Then dry the plant for a way of the light
in the air, then was kept the plant in blender
until obtained fine powder, 150 gm of plant in
flask was kept and added 450 ml of alcohol
70% Ethanol, put the flask in freeze (-20 C°)
for 9 days after that put it on a magnetic stirrer
for 20 minutes, filter the extract by gauze then
filter paper (240mm) in size then kept in oven
for 37C° for 3 days to preparation of dose
concentration (3gm dissolved in 10 ml alcohol
70% to obtained 300 mg/ml Dandelion extract
(for Invitro experiment)(21) .

For Invivo Experiment Dandelion extract is
usually an herbal in liquid made of final extract
alcohol and glycerin is generally using for
externally ear drop (22).

The data were analyzed using one way
analysis of variance (ANOVA) and data
subjected according to (23).

Results and Discussion

The results of inhibition effect of otucalm
drops, Dandelion cold alcohol extract and
Lactobacillus acidophilus in growth of P.
aerugenosa Invitro was showed the effect of
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Dandelion cold alcohol extract best of others
treatment in this experimental that showed the
heights value in its inhibitory effect (23.3 mm)
zone of inhibition then followed by otucalm
effect which showed significant inhibitory
effect (21.3 mm) of P.aerugenosa growth
while the Lactobacillus acidophilus showed
the lowest significant effect with (15.6 mm) of
inhibition zone( table, 1 and Fig. 1).

The result showed the sensitivity effect of
P. aerugenosa for Azithromycin which gave
25 mm of zone inhibition and resistance for
Gentamycin, Amoxicillin+Clavulanic acid,
Doxycyclin, Cefalexin, Erthromycin,
Ampicillin, Carbenicillin and Trimethoprin
(table, 2).

The clinical signs of experimental infection
post 48 hr of infection showed discharge of
exudates from ear (otorrhea), swallowing of
face, dyspnea, depression facial edema,
circling or totting of head (torticollis) and
weight loss (Fig. 2), compare with control
group which injected with phosphate buffer
saline.

The histopathological section showed
purulent exudate consist from dead neutrophil
in middle ear cavity with focal thickness of
mucosa may be due to inflammation (Fig. 3),
edema and inflammation cell mainly
neutrophil are infiltrate in sub epithelial layer
of external ear. (Fig. 4). Also inflammation cell
around blood vessels of external ear, in other
section hyper cellularity of fibrin network
deposition in monolayer cavity of temporal
bone (Fig. 5).

Market mononuclear cell infiltration in
adipose tissue of ear (Fig. 6), congestion of
blood vessels with neutrophil around. Also
infiltrated reaction were seen around the hair
follicle and between muscles fiber of external
canal were seen in and inflammation cells
between muscle fiber (Fig. 7 and 8).

The result of treatment by suspension of
Dandelion cold alcoholic extract the
examination of ear infected by P. aerugenosa
which treated after 48 hr of infection and
treated for 10 days the external ear showed no
clear pathological signs and mice showed
healthy appearance. Histological section show
no clear pathological lesion except little
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mononuclear cell infiltration between hair
follicle of external canal (Fig. 9).

The result of otucalm drop treatment after
48 hr of infection and for 10 days the animals
became healthy and no clear clinical signs
were appeared.

Histopathological,  there are  few
mononuclear cell were recorded between hair
follicle, sweet gland of auricle of external
gland and adjacent to deposit tissue of external
canal, also in breast thickness in cell
membrane may be due to proliferation of canal
tissue as well as few inflammation cell
infiltrated in middle canal (Fig. 10), the others
parts of ear showed no clear lesion were
reported.

The result of Lactobacillus acidophilus
orally and Dandelion extract topically
treatment after 48hr of ear infection for 10 days
appeared the best group which shows the effect
of treatment macroscopically and
histopathological. The result of clinical signs
of ear infection with Lactobacillus acidophilus
orally and Dandelion extract topically show no
pathological clinical signs and the animal
became healthy.

The result of control groups which injected
with P. aerugenosa without treatment and
exterminate after 10 days the clinical signs of
animals showed depression, weakness, dry
hair, loss of appetite and some animal die. The
histopathological examination showed fibrin
proliferation and mononuclear cell in external
canal and between fibrous connective tissue of
membrane of pernal ear (Fig. 11), the others
part of ear showed no clear lesion.

The result of clinical signs of all groups
were showed acute clinical signs of otitis
media which characterized by otorrhea, face
edema and pain. This result agreed with (24
and 25), who reported that edema, discharge
of ear and pain may be due to Eustachian tubes
equalize pressure inside and outside of ear the
reason of pain. Edema in this study due to
pressure of fluid on sensory nerves and
accumulation of fluid may be pressure on tube
Eustachian, this makes its easier for fluid to get
trapped in the middle ear and caused edema
this results was agreed with (2). Also the
pathogenesis of P. aerugenosa which cause
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pressure of fluid behind the ear drum, usually
bringing on relief from pain (26).

The histolopathgical section were showed
purulent exudates consist from dead neutrophil
in middle ear cavity with focal thickness of
mucosa due to inflammation cells mainly
neutrophil were infiltrate in sub epithelial layer
of external ear, edema and hyper cellularity of
fibrin network deposition in monolayer cavity
of the temporal bone. On the other hand P.
aerugenosa may provide the following
benefits factors for infection, because the
ability to stick to cells, production of proteins
and toxin A those damage tissue, have
protective outer coat, minimal food
requirement and resistant to many antibiotics
(4). Inflammatory changes similar to those
observed in human middle ear infection and
acute inflammatory cell infiltration was seen at
7 day and 14 day gradually decreasing to
chronic  inflammatory  changes  with
fibroplasias at 60 days (27).

Bone resorption was observed at 7 and 14
days, changing to a bony deposition at 30 days.
This results was agreed with (28) who raising
the possibility that P. aeruginonsa in otitis
media is specific variety that displays
particular characteristics.

This evidence was in agreement with other
studies (28 and 29) who showed P. aerugenosa
adhesion to the epithelium which was
significantly increase for external otitis and
otitis media by increase deoxyribonuclase
production and significantly  decrease
production of pyocin and alginate .

In this study the result suggested that
treatment of antibiotic was led to reduce the
susceptibility of this isolate due to the period
of treatment type of antibiotic, not complete of
treatment period. Furthermore, resistance of P.
aerugenosa to various antibiotics (30). The
outbreak of P. aerugenosa infection and
resistant to antibiotics lead to invasion of
bacteria and act as immunosuppression by the
progressive for all organs of body and some of
animals die (31 and 32). This evidence was
supported by the observation mentioned by
(33), who was explained that p. aerugenosa
has high virulent due to secretes several toxins
and enzymes those enhance it virulence, three
well characterized protease: two elastse and an

278

alkaline it’s been widely proved that P.
aerugenosa has remarkable effect of immune
system because of protease which act
synergistically to cleave connective tissue
degraded by P. aerugenosa. Protease includes
elastin and collagen those agree with studies
that showed the protease may be mediate
Hageman factor activation, immunoglobulin
and complement degradation and cytokine in
activation (34).

The results of studied treatment studies in
laboratory animals in-vivo and agar well
diffusion method plats in-vitro suggested that
alcoholic extract of Dandelion showed the
highest value in its inhibitory effect on P.
aerugenosa growth in-vitro. Dandelion has
played antiseptic effect due to the root has one
of the terpenoid alcohols that’s agree with
studies showed the antibiotic action an herbal
formula known as fuzhengquxic was just as
effective as the antibiotics gentamycin in 75
cases. This agreed with the study that suggest
no negative effect of Dandelion in combination
with pharmaceutical drugs in rat found that
2gm/kg B.W. of Dandelion with drug
ciprofloxacin greatly impaired absorption of
this antibiotic due to minerals contents of
dandelion (35 and 36). Other plants were used
in treatment of otitis media like: Belladonna,
Calendala, lavender and others plants which
act as integrative therapies (37).

Growth Invivo this plant
inflammatory effect, among the most
important compound are sesquiterpene
lactones believed to have ant-inflammation
and anti-cancer effect, phenylpropanoids have
inflammation —modulating effect (38). The
ethanol extract of the dried Arial part have
been shown in rodents studies to reduce
inflammation and inhibit angiogenesis though
which constituents were responsible for this
effect were not investigated (39). Also
Dandelion is very safe to enhance the immune
response to upper respiratory tract infection
and as topical compress to treat abscess and
mastitis. The pathological effect in histological
section showed no clear lesion, the study
suggest that Dandelion may help in relive fluid
retention (edema) and treatment inflammatory
condition (40). The effect of potassium to
relive the fluid accumulation because of leaf of

has anti-
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Dandelion is a good source of potassium
(100gm of dandelion contained 297mg of
potassium (26 and 41).

In this study otucalm drop show the
inhibitory effect Invitro and Invivo in growth
of bacteria and repaired tissue damage, the
study suggest that otucalm has analgesic action
due to phenazone and antiseptic properties due
to chlorbutol. Is a potent antiseptic agent with
prominent antibacterial and antifungal
properties, so it relieved pain and
discomforting the ear. This evidence was in
agreement with other studies showed the
analgesic effect otucalm reduce pain generally
IS association with otitis media (42).

Probiotic bacterial effect study suggest that
Lactobacillus  acidophilus ~ may  has

antibacterial effect or eradication rates of
bacteria (43). Numbers of mechanism work to
prevent harmful bacteria from growing on and
attaching to epithelium cell and secretion of
antimicrobial agents such as bacteriocins and
organic acids (44). This agree with others
studies used of honey and probiotic to reduce
colonization of many pathogens include P.
aerugenosa (45). Some studies showed the
probiotic prophylaxis may prevent
colonization and delay the onset of
pseudomonas infection (46). In this study
Lactobacillus increase immunity by increase
lymphocyte cell and splenomegaly that agree
with study showed lactobacillus acidophilus
enhancing immune response like IgG and
secretary IgA and IgM (47 and 48).

Table, 1: Show the inhibition effect of Dandelion cold alcoholic extract and Lactobacillus

acidophillus, Outocalm against P. aerugenosazon.
Lactobacillus
Acidophillus

Cold extract
of

Dandelion
23 24 23

Bacteria

23.33 *
0.2722

Pseudo.
aerugenosa

Table, 2: Inhibitory effect of some antibiotic disc against P. aerugenosa zone bacteria.
P. aerugenosa
zone inhibition

Number Antibiotic disc
Azithromycin(Azm)15mcg
Gentamycin(CN)10mcg
Amoxicilin + Clavulanic
acid(Amc)30mg
Doxcycline(Do)30mcg
Cephalexin(Cl)30mg
Erythromycin(E)15mcg
Carbenicilin(Py)100mcg
Ampicilin(Am)10mg
Trimethoprin (Tmp)

S: Sensitive

w N

© 0o~ 0N

Figure, 1: Show the inhibitory effect of dandelion,
lactobacillus and outocalm against Pseudomonas
aerugenosa. D: dandelion, L: lactobacillus, O:

Otucalm and C: control (alcohol).

16 15 16 15.66 %

I: Intermediate

279

Mean +
S =
21 22 21 2133 %

0.2722 0.2722

Standard of S.I.R.
according to (4)

S.I.R.

25mm S 20 of sensitivity
7mm R 12 of resistance
Zero R 13 of resistance
8mm R 13 of resistance
Zero R 14 of resistance
Zero R 13 of resistance
Zero R 13 of resistance
Zero R 13 of resistance
Zero R 10 of resistance

R: Resistance

Figure, 2: Show swallowing of face and torticollis.
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Figure, 3: Ear of animal at 48 hr. post infection Figure, 4: Histological section show odema and

show purulent exudates in the middle ear cavity neutrophil infiltration in sub epithelial layer of
—> and focal thickness in the mucosa = external ear. H &E stain 40X.
H& E stain 40X.

“‘h ’;:. /,, " ot 7 ie 7 e .

Figure, 5: Histological section show inflammation Figure, 6: Histological section shows market
cell aggregation around blood vessel of external molecular cell infiltration in a deposition tissue of
ear in other section hyper cellularity of fibrin ear. H & E stain 40X.

network deposion in monolayer cavity of temporal
bone. H &E stain 40X.

m »_. ¥

Figure, 7: Histological section show inflammation Figure, 8: Histological section of skin show

cell (Neutrophil) between muscle fiber. H&E stain inflammation cell around the hair floccules. H &
40X. E stain 40X.
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Figure, 9: Section in ear of animal treated with
dandelions extract at 48 hr of infection show little
inflammation cell infiltration around hair
floccule. H& E stain 40X.
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