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Abstract

Radiotherapy, a highly effective way to destroy breast cancer, causes skin adverse effects. A considerable
amount of studies have been conducted to find a way to alleviate or relieve dermal adverse effects of radiation.
The aim of this study was to observe the clinical effect of Elaeagnus angustifolia L. cream to treat radiotherapy-
induced skin destruction in breast cancer patients.Thirty two patients suffering from different stages of
radiotherapy-induced skin reactions were evaluated in a double-blind randomized study; 16 patients in the
treatment group received Elaeagnus angustifolia cream, while the other 16 patients, served as control
group.Two weeks after the treatment, patients in Elaeagnus angustifolia group showed significantly lower skin
reaction grade compared with placebo group. The attitude of the patients of Elaeagnus angustifolia group about
dryness, itching, pain, burning, blisters and sores was significantly improved after two weeks of

treatment.Elaeagnus angustifolia cream may effectively reduce the radiotherapy-induced dermal injury.
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1. Introduction diagnosed cancer and also a major health
The number of people living with, and problem among women in both developing
dying of, breast cancer across the world is and developed countries. In Iran, it seems to

quite shocking. It is the most commonly be more serious, because it affects women at
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least one decade younger compared with their
counterparts in developed countries [1, 2].
Radiotherapy, a highly effective way to
destroy breast cancer, causes skin morbidity
including erythema, dry desquamation,
itching, and skin breakdown (or moist
desquamation) in the treatment area. Several
standard skin care recommendatios are
currently being made for patients suffering
from radiotherapy-induced skin toxicity, such
as washing the treated area with tepid water
and a unscented soap, using slip-on and light
cotton clothes, limiting friction, scratching or
rubbing the area, keeping it dry and avoiding
from sun exposure, extreme heat, cold,
vigorous cleansers, creams, or any other
irritant agent [3-7]. A considerable amount of
studies have been conducted to find a way to
alleviate dermal adverse effects of radiation,
and nowadays hydrocolloid dressings, gentian
violet, salt water bathing, hydrogen peroxide
[6, 8, 9], Aloe vera [4, 7, 10, 11], trolamine
[3], hyaluronic acid [12], sucralfate [13],
calendula [5], topical corticosteroids [14-16]
and antibiotics [17, 18] are recognized as
relatively effective solutions.

Although many different treatments have

been suggested, any consensus on the

preferred treatments for radiation-induced skin
toxicity has not been reached [19].
Furthermore, in view of the increasing
application of radiotherapy [20] and the
burgeoning cost of managing patients,
effective drugs for treatment of radiation-
induced skin reactions (RISR) are still in great
demand.

In folk medicine, Elaeagnus angustifolia L.
(EA) has had many medical indications such
as: dysentery, nausea, vomiting, jaundice,
asthma and flatulence [21] and it is known for
its analgesic and anti-inflammatory properties
[22]. EA fruits have long been using in Iran as
an analgesic agent for the alleviation of pain in
osteoarthritis [22, 23]. Decoction and infusion
of its fruits are considered as useful for fever,
jaundice, asthma, tetanus and osteoarthritis
[22, 24-27]. A clinical study showed
remarkable efficacy of EA to relieve pain and
inflammation in osteoarthritis [28]. The ripe
fruits of EA have been used to treat amoebic
dysentery [29]. Moreover in  Turkish
traditional medicine, a mixture of EA fruits
and olive oil is administered to gastric
disorders [30].

Available literature shows that the fruits of
EA have anti-pyretic, anti-ulcerogenic, anti-
nociceptive,
antibacterial effect [22, 27, 30-32]. Several

studies have demonstrated that EA fruit extract

anti-inflammatory and

accelerates wound healing in rats [33]. Bucur
et al. have shown that a dermatological
preparation of EA flowers soft extract had a
superior activity than a control on rabbit
scarred skin [34].



In the light of the above, we felt a great
need for a preleminary randomized double-
blinded placebo-controlled clinical trial to
evaluate the possible relieving effects of
Elaeagnus angustifolia fruit on radiotherapy-
induced skin reactions. The current study has
been designed and carried out in women with
breast cancer who received radiotherapy and
suffered from skin toxicity.

2. Material and Method
2.1. Plant Materials

The fruits were collected from Qazvin
province, Iran at the end of May 2011 and
identified by a specialist (M. Kamalinejad) in
the medicinal plants laboratory of Shahid
Beheshti pharmacy school.
The fruits were washed and dried in shade, at
room temperature. 1000 grams of the ground
fruits were sunk in 5000 ml of boiling water
and boiled for 20 min according to a previous
studie [22]. The mixture was filtered. The
aqueous solution was concentrated and dried
on an 85° C water bath.

2.2. Preparation of the Cream

Hydrophilic part (including EA extract,
glycerin, water and tween) and lipophilic part
(including isopropyl myristate, Vaseline and
stearyl alcohol) were separately heated to 75°
C and then were mixed. The mixture was

stirred and allowed to reach room temperature.

2.3. Trial Organization
The trial was designed according to a

double blind, case control study which was
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performed in Shohadaye Tajrish Educational
Hospital (Tehran, Iran) during February 2012
to August 2012. The patients were informed
about the main rationale of the study, and
patient provided a written informed consent
for the participation. The research protocol
was carried out in accordance with the

Declaration of Helsinki and subsequent

revisions, and approved by the ethics
committee of Shahid Beheshti University of
Medical Sciences. The trial was registered in
Iranian Registry of Clinical Trials under code:

IRCT2013092414760N1.

2.4. Study Protocol

Before enrolment, all patients underwent an
initial screening assessment including medical
examination and

history, physical

measurements of vital signs. 32 female
patients (aged 42.1 + 3.1 years) with breast
cancer, who received radiotherapy,
participated in the study. The patients were
randomly divided into two groups (placebo
and EA) using a balanced randomization
method. Age of all patients was above 18
years and their life expectancy was at least 12
weeks. Exclusion criteria included pregnancy,
lactation, infection in the affected area,
connective tissue problems and sensitivity to
EA or any other component of the creams.
Radiotherapy-induced skin reactions in these
patients were monitored during intervention.
To avoid potential interferences with
radiotherapy process, application of the EA
and placebo creams were started after the end

of radiotherapy. Intervention was started after
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radiotherapy courses for two weeks. Patients
applied the cream twice a day (morning and
evening) on the affected area. The patients
were informed to use slip-on clothing and not
to use other creams and topical preparations on

the affected area (Figure 1).

2.5. Outcomes

To assess the efficacy and tolerance,
patients were given a detailed dictionary of
standard terms diaries and asked to note
incidence and severity of symptom and stayed
in contact with the hospital and nursery staff.
General condition of the patients, menopausal
status, age, location of tumor (medial, central
or lateral), location of tumor (left or right),
stage of disease (TNM stages) [35], number of
chemotherapy sessions before radiotherapy,
total radiation dose, radiation doses when skin
reactions started, concurrent medications,
clinical examination and skin reactions grade
were determined as main parameters of the

study. An independent physician assessed the

radiation-induced skin toxicity grade in
accordance with the Canadian Cancer Society
Research Institute criteria. The scores were in
the range of 0 to 4 (0 for normal skin, 1 for
faint erythema, dry desquamation and dry
skin, 2 for moderate to brisk erythema, patchy
moist desquamation mostly confined to skin
folds and creases and moderate edema, 3 for
confluent, moist desquamation other than skin
folds and pitting edema and 4 for ulceration,
hemorrhage, necrosis, infection, cellulitis and
exudation) [6]. In addition, patients were
asked to answer 4-point rating scale questions
about dry skin, itching, pain, burning, sores
and blisters ranging from 0-3 (0: absent, 1:
mild, 2: moderate and 3: severe). At the end of
the study, the attitude of the patients was
assessed using a question which rated from -3
to 2 (-3: completely decreased, -2: markedly
decreased, -1: relatively decreased, 0: no
change, 1: relatively increased and 2:

markedly increased).

45 volunteer female patients with RISR

lScreening assessment

32 volunteers with RISR

v
( Placebo (n=16) ]

Follow up for two weeks

A 4
(Placebo (6 patients completed
the trial)

Balanced Randomization Method

A 4
[ E. angustifolia (n=16) ]

Follow up for two weeks

Y
E. angustifolia (16 patients )
completed the trial)

J

» Skin reaction stage (by physician)
» Patient scoring (Self questionnaire)

» Skin reaction stage (by physician)
> Patient scoring (Self questionnaire)

Figure 1. Trial profile.



Table 1. Distribution of baseline characteristics.

Tumor . Mastectom Chemotherap
: Tumor location .
Age location y y sessions
L R C L M + -
418+ 66. 33. 66.
Placebo 9.9 7 3 334 7 0 100 0 7.7+0.33
E. 513+ 62.
angustifolia 513 50 50 375 5 0 75 25 7.0+0.61

Table 2. TNM staging; Primary Tumor (T); TX: Primary tumor cannot be evaluated, TO: No evidence of primary
tumor, Tis: Carcinoma in situ, T1, T2, T3, T4: Size and/or extent of the primary tumor Regional Lymph Nodes (N);
NX: Regional lymph nodes cannot be evaluated, NO: No regional lymph node involvement, N1, N2, N3: Degree of
regional lymph node involvement (humber and location of lymph nodes) Distant Metastasis (M); MX: Distant
metastasis cannot be evaluated, MO: No distant metastasis, M1: Distant metastasis is present.

T Stage (%)

N Stage (%0) Distant metastasis

(%)
TX TO Tis T1 T2 T3 T4 NX NO N1 N2 N3 MX MO M1
Placebo 0 0 0 3333 3333 3333 0 6666 0 3333 O 0 16.66 83.33
+0.33 +0.33 +0.33 +0.33 +0.33 +0.22 05
E. 0 0 0 500 250 25x0 O 750 0 25#0 O 0 125 875
angustifolia +05 +05

2.6. Statistical Analysis

Values of age and number of chemotherapy
sessions were expressed as mean + SEM, and
data between groups were compared using
Mann-Whitney U test after testing to assess
the distribuition normality. To compare skin
reaction parameters (dryness, itching, pain,
burning, blister and sores) and stage of disease
between two groups, chi square test was used.
A value of P < 0.05 was considered as
statistically significant. Due to the patient’s
complications, non-compliant cases in the
placebo group and ethical issues, it was not

possible to study a larger number of patients.

3. Results and Discussion
3.1. Baseline Characteristics
Twenty two participants completed the

study. The patients who finished the study did
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not modify their diets, drug regimens and life
styles along the study. Any significant
differences were not observed in the baseline
of age, menopausal status, tumor location
(Table 1), TNM stages and having mastectomy
between two groups (P > 0.05). Number of
chemotherapy sessions was significantly lower
in EA group (P < 0.05; Table 2).

3.2. Skin Reaction Grade
Skin

independent physician- before treatment was

reaction grade -assessed by the
not significantly different between two groups
(P > 0.05). Two weeks after the treatment,
patients in EA group showed significantly
lower skin reaction grade compared with

placebo group (P < 0.05).



Salamzadeh J, et al / 1JPS 2017; 13 (2):25-36

3.3. Dryness and Itching

The skin of all patients in the placebo
group was dry and itchy before receiving
placebo. By applying the placebo, dryness and
itching were decreased markedly in 33.33%,
increased relatively in 16.6%, increased
markedly in 33.33% and did not change in
16.6 %.

At the beginning of the study, 87.5 % of
patients in EA group suffered from dry and
itchy skin. After using the EA cream for two
weeks, the symptoms were completely
disappeared in 78.5 %, decreased markedly in
7.14 % and reduced relatively in 14.2 % of the
patients (Figure 2).

= Placebo

100

90 -
80 -
70

60

50
40 +
30 -
20

Dryness & itching (%)

3 2 -1

Socre

EA

increased. While, pain and burning were
decreased markedly in 16.6% and increased
markedly in 83.3% of patients in placebo
group (Figure 3).

3.5. Blister and Sore

In EA group, 62.5 % of the patients were
suffering from blisters and sores. After using
the cream, sores and blisters decreased
completely in 30 %, decreased markedly in 40
% and decreased relatively in (10 %). In 1
person, the severity of the blisters and sores
increased relatively and in 1 other patient
blisters and sores increased markedly. 66.6 %
of the patients in the placebo group, suffered

Figure 2. Attitude of the patients after treatment about dryness & itching (%).

3.4. Pain and Burning

All patients had pain and burning (100 %).
After using EA cream, the pain and burning
were decreased completely in 625 %,
decreased markedly in 18.7 %, increased

relatively in 6.3% and in 12.5% markedly

from blisters and sores, and after using the
placebo cream, blisters and sores in 50%
increased relatively and increased markedly in
the other 50 % (Figure 4). One patient in

placebo group who had no sores or blisters,



developed sores and blisters that increased

gradually during the treatment.
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Figure 3. Attitude of the patients after treatment about pain & burning (%).
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Figure 4. Attitude of the patients after treatment about blisters & sores (%)
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3. 6. Discussion

In the present randomized double-blinded
placebo-controlled preliminary clinical trial,
we have shown that Elaeagnus angustifolia
cream may be able to repair skin reactions
induced by radiotherapy. All the signs of skin
toxicity including pain, burning, itching,
dryness, sores and blisters were significantly
decreased in the EA group compared with
placebo group. Furthermore, according to the
entries of the patient diaries and their
responses to the questions, patients in EA
group were satisfied with the treatment. In the
meantime, our findings clearly show that this
formulation did not cause any adverse effects.

According to previous studies, aqueous
extract of EA has a potent anti-inflammatory
effect [22]. It has been recently shown that EA
extract can attenuate pain and inflammation
caused by formalin in mice. Effectiveness of
extract was comparable with the ability of
indomethacin and dexamethasone [36].
Ahmadiani et al. have reported that 1000
mg/kg (i.p.) of EA fruit extract had the same
efficacy as 300 mg/kg (i.p.) of Sodium
salicylate in reducing chronic pain and
inflammation [22]. Earlier phytochemical
experiments have shown that EA fruits extract
consist of several flavonoids, such as
kaempferol, and terpenoids [22]. It has been
well established that flavonoids and most of
terpenoids have anti-inflammatory effects [37,
38]. Among possible candidates, flavonoids
and terpenoids can also be responsible for
analgesic effects of EA [22, 39]. Past studies

have indicated that aglycone and glycoside

forms of flavonoids would penetrate
considerably into the inflamed tissues, so that
they can penetrate into the deep layers of the
skin very well [40, 41].

Moreover, several series of evidences have
indicated that aqueous extract of EA
accelerates cutaneous wound healing [33].
Moezzi et al. have reported 500 mg/day of EA
extract is equivalent to 500 mg/day of silver
sulfadiazine (1 %) cream in repairing wound
[42].

Antibacterial properties of EA extract can
be another reason for its beneficial effects on
radiotherapy-induced skin reactions [32].

4. Conclusion

In conclusion, the data presented here
imply that applying Elaeagnus angustifolia
cream on the affected area can significantly
cure skin toxicity related to radiotherapy.
More investigations to explore the possible
prophylactic efficacy of this formulation and

involving mechanisms are necessary.
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