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Abstract

The study investigated the efficacy of dry hydro-alcoholic extracts obtained from the leaves of Amaranthus hypochondriacus
(AMR), Cynara scolymus (CYN), Plantago lanceolata (PLG), Sambucus nigra (SAM) and Rubus idaeus (RUB) topically
administered, in an experimental model of contact hypersensitivity induced by 2,4-dinitrofluorobenzene (DNFB) in BALB/c
mice. Hypersensitivity was induced by application of DNFB dissolved in a vehicle of acetone: olive oil 4: 1 (AOO 4:1),
initially on the back of animal and then on the left ear. Extracts were suspended in the same vehicle (0.15%) and applied to
the left ear two hours after DNFB. The effect of the extracts was compared with a control group, which received no
allergenic substance, a positive control group (DNFB) treated with vehicle and a reference group (DNFB + DEX) treated
with dexamethasone dissolved in vehicle (0.0375%). Allergic phenomenon was assessed by measuring ear thickness with a
digital micrometer. Ear thickness was determined initially and at different times of the experiment over a period of 32 days.
For the group DNFB was observed a delayed hypersensitivity reaction on days 10, 28, 30 and 32. Topical administration of
dexamethasone reduced the hypersensitivity reactions. AMR and SAM applied topically, did not show efficacy in reducing
allergic dermatitis. PLG, CYN and RUB applied topically, reduced occasionally the delayed hypersensitivity reaction.
Further research will try to establish extraction fractions obtained from PLG, CYN and RUB in order to identify the active
principles useful in the topical treatment of diseases with allergic component.

Rezumat

In aceasta cercetare ne-am propus investigarea eficacitatii extractelor hidro-alcoolice uscate obtinute din frunzele de Amaranthus
hypochondriacus (AMR), Cynara scolymus (CYN), Plantago lanceolata (PLG), Sambucus nigra (SAM) si Rubus idaeus
(RUB) administrate topic, intr-un model experimental de hipersensibilizare de contact, indusa de 2,4-dinitrofluorobenzen
(DNFB), la soareci BALB/c. Hipersensibilizarea a fost indusa prin aplicarea DNFB dizolvat intr-un vehicul format din
acetond:ulei de masline 4:1, initial pe spatele animalelor si apoi pe urechea stanga. Extractele au fost suspendate in acelasi
vehicul (0,15%) si aplicate pe urechea stangd la doud ore dupa DNFB. Efectul extractelor a fost comparat cu un lot martor,
care nu a primit substanta alergena, un lot martor pozitiv (DNFB) tratat cu vehicul si un lot de referinta (DNFB + DEX),
tratat cu dexametazona dizolvata in vehicul (0,0375%). Fenomenul alergic a fost evaluat prin determinarea grosimii urechilor
cu ajutorul unui micrometru digital. S-a determinat grosimea urechilor initial si in diferite momente ale experimentului, pe
parcursul a 32 de zile. Pentru lotul DNFB s-a evidentiat o reactie de hipersensibilizare intarziata in zilele 10, 28, 30 si 32.
Administrarea topicd a dexametazonei a redus aparitia reactiei de hipersensibilizare. AMR, SAM aplicate topic, nu au
prezentat eficacitate in reducerea dermatitei alergice. PLG, CYN si RUB aplicate topic, au redus ocazional reactia de
hipersensibilizare intarziata. Cercetdri ulterioare vor incerca sa stabileasca fractii de extractie obtinute din PLG, CYN si RUB
in vederea identificarii principiilor active utile in tratamentul topic al afectiunilor cu componenta alergica.
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Introduction sensitivity reactions, mainly due to the increase of
IgE antibody type which cause the releasing of
chemical mediators, especially histamine [17].

Conventional treatment of atopic dermatitis is oriented
towards the common symptoms in dermatoses, namely:
pruritus, inflammation and erythema [11, 21]. Thus,
specific corticosteroids, calcineurin inhibitors and coal

Dermatoses are immunologically mediated medical
conditions of the epidermis which are manifested
through urticaria (hives, rash) and eczemas/dermatitis.
The mechanisms involved are anaphylactic reactions
or immediate hypersensitivity and delayed hyper-
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tar are used to treat the inflammation and pruritus
and emollients to restore the natural barrier of the
skin. Other agents without a direct mechanism on
inflammation such as menthol, N-palmitoylethanol-
amine, capsaicine, doxepine and naltrexone are used
for their antipruriginous properties [9, 19].

The topical use of plant products in the treatment of
cutaneous allergic conditions is limited due, on the
one hand, to the insufficient research on their
pharmacological effects and, on the other hand, on
the lack of information on their safety. The common
plant compounds useful in dermatological conditions,
including the treatment of symptoms of urticaria and
dermatitis belong to lipids, phenolic compounds,
iridoids and alkaloids [2]. Topical administration of
plant extracts with polyphenols has been proven
beneficial in the treatment of dermatitis. In this
sense it has been demonstrated that extracts from
Hllicium verum and Camellia sinensis, Houttuynia
cordata and Ulmus davidiana var. japonica directly
applied on lesions induced in animal experimental
models have significantly reduced erythema, oedema,
lichenification and cutaneous lesions, as compared
with the control group [15, 16, 22, 23].

Researches on animal models help us find useful
treatment in pathologies that do not have effective
treatment [1, 3, 12]. Animal experimental models
are widely used in screening of anti-dermatitis agents
such as newly synthesized compounds and plant
extracts. The hypersensitivity, after contact with
allergens observed in experimental animals, is
equivalent to eczema or atopic dermatitis observed
in patients [5]. The animal model relies on cell-
mediated immune response, due to skin cells contact
with the hapten that induces a delayed hyper-
sensitivity reaction, which can be measured and
quantified. Hypersensitivity reaction has two phases:
the initial phase, sensitization to allergen and delayed
phase, challenged phase (swelling, oedema).
Various compounds with allergic potential were used
in animal models (2.,4,6-trinitroclorobenzen, oxazolone,
2,4-dinitrofluorobenzene) [10]. After the study of
specialized literature we noticed that there were
used mainly female mice BALB/c, aged 6-10 weeks
[4, 6,13, 14, 22].

In this research we aimed to investigate the effect
of five dry extracts (Amaranthus hypochondriacus,
Plantago lanceolata, Cynara scolymus, Sambucus
nigra, Rubus idaeus) containing active ingredients
(flavonoids and polyphenols) that may reduce the
hypersensitivity after the contact with compounds
with allergic potential [7, 20, 24].

Materials and Methods

Preparation of extracts
The extracts were prepared from Amaranthus hypo-
chondriacus (AMR), Plantago lanceolata (PLG),
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Cynara scolymus (CYN), Rubus idaeus (RUB) leaves
and Sambucus nigra (SAM) leaves and flowers
using the method described in our previous works
[7, 8, 18]. Briefly, the grounded plant materials
were extracted under reflux with 10 parts of solvent
(water:ethanol 1:1 (v/v)), followed by concentration
and lyophilisation. The dry crude extracts were further
used in the animal experiments.

Animals

Femele 6-8 week-old BALB/c mice (16.29 + 1.69 g,
N = 45) were purchased from INCDMI Cantacuzino
(Bucharest, Romania) and housed under specific
conditions. Standard rodent food and water were
available ad libitum. After arrival, they were allowed
to acclimatize five days before they were used in
the experiment. The temperature was between 21°C
and 24°C and the relative humidity was generally
maintained at 45 - 60%. All procedures were carried
out in accordance with the European Directive
2010/63/UE/22.09.2010 regarding the protection of
animals used for experimental and other scientific
purposes and were approved by Animal Care and
Ethics Committees of the Faculty of Pharmacy,
“Carol Davila” University of Medicine and Pharmacy,
Bucharest, Romania.

Induction of allergic contact dermatitis by 2, 4-di-
nitrofluorobenzene and experimental design
Induction of experimental atopic dermatitis was carried
out as previously described by Gaspari et al., 2001
using DNFB [10].

The active sensitization was induced by topically
applying 20 uL. DNFB (0.5%, v/v) dissolved in acetone
and olive oil (AOQ, 4:1) on the shaved back of the
mice (D0). Six days later, each mouse (except the
control group) was elicited by topically applying
10 uL x 2 DNFB (0.2%, v/v) in AOO the both sides
of left ear, in the following days: DS, D7, D9, D19,
D25, D27, D29, D31. The control animals were
treated with AOO, 4:1 alone.

For topical applications, dexamethasone (DEX)
(75 pg/ear) and plant extracts (300 pg/ear) were
dissolved in AOO (0.0375%, v/v; 0.15%, v/v) and
applied 10 uL x 2 onto the ventral and dorsum of
the left ear two hours after DNFB (D5, D7, D9,
D10 - D31). Twenty-four hours later, the ear swelling
was appraised by measuring the right and left ears
in their thickness (measured by using an engineer's
electronic micrometer). Ear thickness was determined
initially and at different times of the experiment
over a period of 32 days (DO, D6, D8, D10, D18,
D20, D25, D26, D28, D30, D32).

The control group (Control) received no treatment,
the mice were treated with vehicles (AOO) (n = 5).
Mice from the following groups were sensitized and
challenged with DNFB, and received different
treatments. DNFB group (DNFB) was without any
treatment (n = 5). DEX 75 pg/ear in AOO (n = 5)
was applied as a positive control treated animals
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(DNFB + DEX). Vegetal extracts were administered
with 300 pg/ear: DNFB + AMR (n = 5); DNFB +
CYN (n=5); DNFB + PLG (n = 5); DNFB + SAM

(n = 5); DNFB + RUB (n = 5). The experimental
design is briefed in Table 1.

Table 1
Stages in the experimental design

Sensitization
phase

Days after
sensitization

Elicitation
phase

Topical applications

Measuring the right

of treatment and the left ears

Statistical analysis

Data were showed as mean + SE (standard error) of 5
animals per group. We have established distribution
in the groups using the D'Agostino & Pearson test.
Mann-Whitney test or Kruskal-Wallis followed by
Dunn's test was used for assessing significance between
control group, DNFB group and extracts treated
groups.

All results were considered statistically significant when
p < 0.05. Results were statistically processed using
GraphPad Prism 5 for Windows (GraphPad Software,
San Diego, California, SUA, www.graphpad.com).

Results and Discussion

For the control group there were no changes in the
thickness of the left ear. Thus, the vehicle used,
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AOO did not modify the parameter (ear thickness),
which evaluated the swelling due to the allergic
reaction of 2,4-dinitrofluorobenzene (Figure 1).

After measuring the thickness of the left ear for
DNFB group, there were higher mean values compared
to baseline and control groups. Statistical significance
occurred on the 10™ day (146.25%, p < 0.05 vs.
baseline and 153.48%, p < 0.01 vs. control group),
the 28" day (151.25%, p < 0.05 vs. baseline and
153.66%, p < 0.05 vs. control group), the 30™ day
(375%, p < 0.001 vs. baseline and 5%, p < 0.01 vs.
control group) and the 32™ day (231.25%, p < 0.001
vs. baseline and 234.86%, p < 0.05 vs. control group).
This highlights the hypersensitivity reaction induced
by DNFB on days 10, 28, 30 and 32 (Figures 1 and 2).
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Figure 1.
Evolution of left ear thickness hallmark of swelling and vascular permeability in DNFB-induced allergic contact

dermatitis mice
Data are showed as mean (n =5 per group). AMR - Amaranthus hypochondriacus extract, Plantago lanceolata extract, -, CYN - Cynara
scolymus extract, RUB - Rubus idaeus extract, SAM - Sambucus nigra extract, DNFB - 2 4-dinitrofluorobenzene, DEX — dexamethasone.

Following topical administration of DEX (75 pg/20
uL), no significant changes were recorded regarding
the thickness of the left ear compared to baseline
and to the control group. Compared with DNFB group
(positive control), DEX delayed the hypersensitivity
reactions, statistically significant effect on the 10™
day (-156.96%, p < 0.01); the 28™ day (-151.25%,
p < 0.05); the 30™ day (-375%, p < 0.01) and the
32™ day (218.15%, p < 0.01). These results confirm
the efficacy of topical corticosteroids applied to

phenomena of hypersensitivity due to contact with
allergens (Figures 2 and 3).

Following topical application of the extracts (AMR,
PLG, CYN, SAM and RUB) at a dose of 300 mg/
20 uL, there were statistically significant increases
in the thickness of the left ear compared with
baseline thickness and thickness measured in the
control group on days 10, 20, 28, 30 and 32
(Figures 1 and 2).
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Figure 2.

Effects of DEX and vegetal extracts on the ear swelling and vascular permeability in DNFB-induced allergic

contact dermatitis mice
Data are showed as mean = standard error (S.E.) (n = 5 per group) ("p < 0.05; *p < 0.01 vs. control; *p < 0.05; **p < 0.01 vs. DNFB).
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Compared with DNFB group (positive control) these
vegetal extracts reduced the delayed hypersensitivity
reaction: CYN (-46.12%, p < 0.01 - day 28); PLG

(46.25%, p < 0.05 - day 28; -13.46%, p < 0.05 - day
30); RUB (-111.85%, p < 0.05 - day 30) (Figure 3).
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Figure 3.

Effects of treatment with DEX and vegetal extracts on contact hypersensitivity induced by DNFB
Data are expressed as percentage vs. DNFB group (*p < 0.05; **p < 0.01).

The experimental results show a possible potential of
dry extracts of Cynara scolymus, Plantago lanceolata
and Rubus idaeus in use as a topical treatment in
diseases with allergic component (Figures 2 and 3).

There were no significant differences between the
right and left ear thickness in the groups treated with
vegetal extracts. Only for the group DNFB + DEX
were recorded decreases in the right ear thickness
compared with their original size (statistically
significant at days 26, 28, 30 and 32). This was
correlated with decreasing body weight, which only
occurred in this group. Vegetal extracts used did
not cause changes in body weight.

Conclusions

We assessed the potential of the vegetal extracts of
Amaranthus hypochondriacus, Plantago lanceolata,
Cynara scolymus, Sambucus nigra and Rubus idaeus
as a therapeutic benefit on allergic contact dermatitis.
Repeated application of DNFB induced ear swelling
and ear erythema, which are the stamps of skin
inflammation. However, treatment with DEX
suppressed the increase in ear thickness induced by
DNFB.

Vegetal extracts of Plantago lanceolata, Cynara
scolymus and Rubus idaeus (300 pg/20 pL), applied
topically, occasionally reduced the delayed hyper-
sensitivity reaction. This may attempt to further use
extraction fractions of these extracts in order to
identify the active principles useful in reducing
allergic dermatitis.

Extracts of Amaranthus hypochondriacus and
Sambucus nigra (300 pg/20 pL), applied topically,
did not show efficacy in reducing allergic dermatitis.
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