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Abstract

1. Background
Allergic diseases are a major problem for health systems because of the lack of accurate diagnosis
and complete treatment for them. Urticaria is one of the major forms of these diseases that
specifically affect the quality of life (QOL) [1]. Clinical features of urticaria are transient skin
rash with itching and redness that can create swelling for 24 to 72 hours in the dermis and
hypodermis [2]. More than 20% of the world’s population is affected by acute urticaria and more
than 1% suffers from chronic urticaria (CU) during their lifetime. The incidence of acute urticaria
is higher among young people, while CU mostly occurs in middle-aged women [3,4]. 40%
of CU occurs with angioedema. Despite various proposed mechanisms, the exact mechanisms
involved in the pathogenesis of urticaria are still unknown. The activation of mast cells causing
histamine release, the infiltration of CD4+, T lymphocytes, monocytes, neutrophils, eosinophils,
and basophils are the already well-known pathogenesis of this disease. Based on cutaneous late-
phase reactions in CU, both T-helper 1 and T-helper 2 cells, it seems to be activated with the
production of IFN- γ by the former cells and IL-4 and IL-5 by the latter [5–7]. However, due
unsatisfactory response to anti-histamines in all patients, researchers are studying other factors
involved in the pathogenesis of urticaria including the dysfunction of neuroimmunendocrine and
autoimmunity [8–10].

The first suggestion for the treatment of urticaria is non-hypnotic antihistamines of which
cetirizine are the most commonly used. Other interventions have been used as well, including
corticosteroids, immunosuppressives, anti-leukotrienes, anti-receptor IgE antibodies, interferons,
plasmapheresis, phototherapy, and intravenous immunoglobulins [9,10].

However, because of their unsatisfactory efficacy and side effects, investigations for new
treatments seem necessary. Persian medicinal plants are valuable sources as new treatments
for various disorders [11,12]. Fumaria vaillantii Loisel commonly known as earth smoke is

BACKGROUND: Chronic urticaria (CU) is one of the common allergic diseases whose 
conventional treatments have failed to desirably manage it. Fumariavaillantii is used in Persian 
medicine to treat CU. The anti-inflammatory and anti-histaminic effects of chemical 
components of Fumaria such as fumaric acid and caffeic acid were confirmed. Dimethyl 
fumarate reduces the pro- inflammatory contribution and monomethyl fumarate can increase 
IL-4, an anti-inflammatory interleukin, or can decrease IFN- γ, an inflammatory factor. The 
current study assesses the efficacy and tolerability of Fumaria vaillantii versus cetirizine in the 
management of CU. METHODS: The formulation and standardization of Fumaria syrup were 
done in Tehran University of Medical Sciences. Patients were randomized to twice- daily 
treatment with Fumaria syrup or cetirizine syrup (n=39 in each group) for four weeks. The 
efficacy assessment included Urticaria Activity Score (UAS) and Chronic Urticaria Quality of 
Life Questionnaire (CU-Q2oL) and the safety evaluations included Common Terminology 
Criteria for Adverse Events Questionnaire. RESULTS: The fumaric acid content in 5 ml of 
Fumaria syrup was calculated to be 0.12 mg. The results of clinical trial showed that UAS was 
significantly higher in the Fumaria group than in the cetirizine group, after the first week of 
follow-up (p<0.001), but no significant difference was demonstrated between the two groups 
on week 4 (p=0.57). One month after the research was finished, the UAS score of the cetirizine 
group was significantly higher than that of the Fumaria group (p<0.001). After finishing the 
interventions, difference of CU-Q2oL was not significant between the two groups; however, the 
QOL score was significantly lower in the Fumaria group (p<0.001) at 8th week. About adverse 
events, the incidence of somnolence in the Fumaria group was significantly lower than in the 
cetirizine group (p<0.001). CONCLUSIONS: Fumaria vaillantii demonstrated its effects on CU 
later than cetirizine, but led to more permanent effects, better quality of life, and lower 
incidence of adverse events as compared to cetirizine. More clinical trials with higher 
populations are needed to achieve more conclusive results.
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a perennial medicinal plant from the Papaveraceae family. Its major chemical constituents
are benzylisoquinoline alkaloids, flavonoids and organic acids like fumaric acid [13] .
Various pharmacological activities have been attributed to the Fumaria species including anti-
inflammatory, anti-histaminic, uremic pruritus treatment, anticancer [14,15], modulation of
gastric acidity, antibacterial, antioxidant [16], treatment of the liver, gastrointestinal diseases and
eczema [17]. The efficacy of Fumaria has been emphasized for the management of skin diseases,
especially urticaria, in Persian medicine (PM) [18]. Thus, the aim of this single-blind, randomized,
controlled trial is to compare the efficacy and tolerability of a dosage form made from Fumaria
vaillantii with cetirizine in CU treatment.

2. Methods

(a) Patients
10-70 years old male and female patients suffering from CU were recruited for the study.
Patients were excluded from the study if they had undesirable conditions including uncontrolled
cardiovascular, respiratory, hematological, urinary, immune system and connective tissue
diseases, history of severe angioedema, seizure and intraocular pressure [19], sensitivity to
cetirizine or Fumaria, or had received topical or oral corticosteroids in the previous seven
days or antihistamines in the previous five days before randomization. Similarly, patients were
excluded in case of annoying adverse events, unwillingness to continue to participate, or failure
to follow-up regularly. Pregnant women and nursing mothers were also excluded from the trial.

(b) Study design and therapeutic intervention
This study was a single center, single-blind, randomized, parallel group, phase III clinical trial
of primary prospective-interventional studies with quantitative data, which was performed on
human samples This trial was approved by the Ethics Committee of Tehran University of Medical
Sciences (N# IR.TUMS.REC.1394.1292) and was registered at the Iranian Registry of Clinical Trials
(N# IRCT2015112825275N1). CU patients who were referred to the Specialized Skin Clinic of
Persian Medicine, faculty of Tehran University of Medical Sciences (TUMS), from March 5, 2016
to March 5, 2017 were recruited for the study after meeting the inclusion criteria. They were
randomly included in the study after full familiarity with the study and obtaining a written
consent form from them. Then, a patient’s basic data according to the guideline for CU [20],
including the patient’s name, address, telephone number, gender, age, duration of disease, job,
history of previous allergic diseases (asthma, allergic rhinitis, atopic dermatitis, and psoriasis),
home and occupational exposures, family history of atopy, the patient’s vital signs, severity of
the condition and quality of life were recorded in a questionnaire set (day 0). The patients were
divided by blocked randomization method into either one of two treatment groups: Fumaria or
cetirizine. The randomization process was done by a third person, who was not involved with
the patients. The syrups were poured in containers with the same shape, color and with identical
packaging. The intervention was carried out by the researcher, while the researcher were blinded
to the group and medication.

The Fumaria vaillantii syrup (prepared by Persian Medicine Pharmaceutical Department
professors of Tehran University of Medical Sciences) and the cetirizine syrup were prescribed
twice daily in the in fasting (6 A.M and 6 P.M), each time as 10 cc, for four weeks. The patients
were recommended to avoid spicy and canned food containing preservatives, which had effects
in the development of urticaria [21]. The patients were visited at the end of the first and the fourth
week of the trial and by phone at the end of the third week. A fallow-up visit was scheduled one
month after the end of the project.

Eghbalian et al. Biomedical Research and Therapy 2018, 5(6):2389-2401
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(c) Formulation and standardization of Fumaria syrup
In this section, we used the Medicinal Plants Consort checklist. The dried aerial parts of Fumaria
vaillantii Loisel. (Voucher No. PMP-335, herbarium of the faculty of pharmacy, Tehran University
of Medical Sciences) was weighted accurately (25 g), grinded and macerated in distilled water
(150 ml) for 24 hours at room temperature. The herbal extract was filtered (20 mesh) and was
heated gently (40◦C) to become more concentrated. Separately, a sufficient amount of distilled
water (350 ml) was heated to 85◦C. Then, sugar (200 g) was added. In order to achieve a
thick syrup with suitable viscosity, the process of heating was continued. Then, the warm
thickened syrup was filtered (20 mesh) immediately. As soon as the temperature of the syrup
reached 40◦C, the concentrated herbal extract was added to the syrup. The whole mixture was
gently heated (40◦C) until the syrup volume reached to 240 ml. Then, the heating was stopped.
After complete cooling, the syrup was transferred to a dark pet (Type-3 bottle container). After
obtaining the standard equation of fumaric acid and analyzing the syrup sample, the syrup was
standardized according to its fumaric acid content by using cation-exchange high-performance
liquid chromatography with UV detection (at 210 nm). A mobile phase of sulfuric acid 0.003 N
was used. The performance of the HPLC system was isocratic. In order to obtain the standard
calibration curve of fumaric acid, five diluted concentrations of standard fumaric acid were
prepared and injected into the HPLC apparatus. In order to prepare a sample of Fumaria syrup
for injection into the HPLC system, 1 ml of the syrup was placed in a 5 ml volumetric flask and
diluted with distilled water. After the complete dissolution of the syrup, the solution was filtered
with a special syringe filter before sample injection.The analysis of each sample was repeated
thrice. The identification of the peak of fumaric acid related to the syrup sample was carried out
by comparing its retention time with the standard ones Figure 1. By placing the surface area of
fumaric acid in the standard calibration equation of fumaric acid, the concentration of fumaric
acid in the sample solution was calculated. Finally, the fumaric acid content in 5 ml of Fumaria
syrup was calculated to be 0.12 mg.

Figure 1. Fumaric acid chromatogram of the Fumitory extract sample.

(d) Efficacy assessment
The primary endpoints to measure the effectiveness were the change from baseline Urticaria
Activity Score (UAS) and the change in baseline Chronic Urticaria Quality of Life score (CU-
Q2oL). UAS was defined as the sum of the hive number (without urticaria = 0, less than 20 = 1,
21-50 = 2, more than 50 = 3) and the itch score (no itching = 0, itching but not annoyingly = 1,
itching, annoying but not impeding daily activities and sleep = 2, itching, painful and interfering
with daily activities and sleep = 3). The total score of UAS would equal to 0-6. The total scores of
UAS during each week turn to a score between 0 and 42 that was called a weekly benchmark or
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UAS-7, which was validated in a recent study to track CU severity [22]. A larger value suggested
more severity of symptoms. A daily UAS form was completed by the patients every evening. The
change of UAS-7 was calculated at the end of weeks 1, 4 and 8.

In addition, the standardized Persian version of QOL in CU questionnaire was used to assess
the patients’ QOL at the end of weeks 4 and 8. Its validity and reliability, with the original in
Italian, was approved and published under the supervision of Doctor Nima Rezaei [23]. This
questionnaire had 23 questions categorized into three groups, which assessed the effectiveness
of CU during 15 recent days on the patients’ QOL. The groups included disease symptoms (four
questions), the patients’ activities (six questions), and social aspects (10 questions). The patients
needed to select an option of not at all, low, moderately, high, and very high (between 0 and 4)
for each question. The sum of the resulting scores came to a number between 0 and 92. A higher
value was the sign of more negative impact of the disease on the QOL. The baseline scores of the
UAS and QOL were assessed by the investigator on day 0.

(e) Safety assessment
Safety in this study was assessed by evaluated vital signs (blood pressure, body temperature,
heart rate, and respiratory rate) and adverse events according to the Common Terminology
Criteria for Adverse Events Questionnaire (CTCAE). The possible adverse events of medications
were evaluated and the researcher investigated the number, the severity, and the relationship of
these adverse events with prescribed drugs.

(f) Statistical analysis
A sample size of 37 patients per group was calculated to provide a statistical power of 80% at
a two-sided level of significance of 5%, considering a minimum acceptable treatment difference
of 4 in the score of quality-of-life and a standard deviation of 6, based on a previous study [24].
Assuming an approximately 5% attrition of patients from the study, the final sample size was
calculated to be 39 patients in each arm.

The incidence of adverse events was compared between the groups by Fisher’s exact test. The
continuous variables and the categorical variables were compared between the groups by two
independent samples of t-test and Chi square. The changes of UAS and the scores of QOL in each
group were analyzed by using an ANOVA model. Paired samples t-test was used to compare the
continuous variables before and after interventions in individual groups Efficacy analyses were
performed to compare the two groups by an Analysis of Covariance (ANCOVA) model.

All the statistical analyses were performed with Statistical Package for Social Sciences (SPSS)
version 18. All the reported p-values were two-sided and p <0.05 was considered to be statistically
significant. Intention to treat (ITT) was applied in the analysis.

3. Results

(a) Study Population
March 5, 2016 to March 5, 2017, 120 CU patients referred to Skin Clinic of Persian Medicine of
TUMS were assessed and 78 patients were randomized and allocated to one of the two treatment
groups. There were 39 patients in the Fumaria group and 39 patients in the cetirizine group.
42 patients were excluded from the study for not meeting the inclusion criteria (n=35) and for
declining to participate (n=7). Three patients were lost during follow-up, including one in the
Fumaria group due to an incidence of stomach pain and two in the cetirizine group, with one for
biliary stone disease and one for unwillingness to continue to participate. Finally, 75 patients were
analyzed and completed the study. A flow diagram of the clinical study is shown in Figure 2.

Eghbalian et al. Biomedical Research and Therapy 2018, 5(6):2389-2401
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The baseline characteristics of the two groups are summarized in Table 1. Accordingly, no
significant difference in age, sex, body mass index (BMI), duration of having urticaria and
angioedema, and the baseline UAS and QOL between the two groups was reported.

Table 1. Baselinecharacteristics of chronic uticaria patients

Cetirizine (n=39) Fumaria (n=39) p-value
Age (year), Mean±SD 40.41±12.1 36.67±12.3 0.18*
BMI (kg/m2) 25.6±2.5 25.8±3.3 0.71*
duration of having urticaria (year) 4.7±5.4 5.1±6.0 0.76*
Sex, N (%) 0.34†
Men 12(30.8%) 16(41%)
Women 27(69.2%) 23(59%)
Angioedema, N (%) 15 (38.5%) 12 (30.8%) 0.47†
UAS baseline 4.72±0.91 4.5±1.17 0.33*
CU-Q2oL baseline 51.74±13.5 49.56±21 0.58*

SD: Standard Deviation, BMI: BodyMass Index, UAS: Urticaria Activity Score, CU-Q2oL:
Chronic Urticaria Quality of Life Questionnaire
∗Independent samples t-test was used, Chi square test was used.

Figure 2. CONSORT Flow Diagram of Clinical Trial Study of the Effects of Fumaria vaillantii on chronic urticaria.
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(b) UAS
The results showed that the UAS was significantly higher in the Fumaria group than in the
cetirizine group after the first week of follow-up (p<0.001), but significant difference was not
seen between the two groups at week 4 (p=0.57). At 8th week (one month after finishing the
intervention), the UAS score of the cetirizine group was significantly higher than that of the
Fumaria group (p<0.001).

Also the mean UAS-7 score at 4th week versus the first week decreased from 14.03±7.8 to
10.27±8.9 (p<0.001) in cetirizine group and decreased from 20.24±10.2 to 8.74±8.2 (p<0.001) in
Fumaria group. Also, the mean UAS-7 score at 8th week versus 4th week, increased from 10.27±8.9
to 24.54±7.5 (p<0.001) in cetirizine group and decreased from 8.74±8.2 to 8.53±8.8 (p=0.79) in
Fumaria group Figure 3 and Table 2.

Table 2. Comparison of UAS scores in different times among two groups of uticaria patients

Variable Cetirizine (n=39)
Mean±SD

Fumaria (n=39)
Mean±SD

p-
value

Baseline UAS (0-6) 4.72±0.91 4.5±1.17 0.33*
Uw1 (0-42) 14.03±7.8 20.24±10.2 <0.001†
Uw4 (0-42) 10.27±8.9 8.74±8.2 0.57†
-value (Uw1&Uw4)# <0.001 <0.001
Uw8 (0-42) 24.54±7.5 8.53±8.8 <0.001†
-value (Uw4&Uw8)# <0.001 0.79

*Independent samples t-test, Adjustedfor Baseline UAS using ANCOVA.
# Paired samples t-test
Baseline UAS: UAS of entrancedate to study (0-6)
Uw1: UAS-7 of the first week of the study (0-42)
Uw4: UAS-7 of the fourth week of the study (0-42)
Uw8: UAS-7 of the fourth week after finishing the intervention (0-42)

Figure 3. Changes in UAS between cetirizine and Fumaria groups during adjusted for baseline UAS.
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(c) Quality of life
The results showed that after finishing the intervention, there was a lower CU-Q2oL in the
Fumaria group, but this difference was not statistically significant (p=0.06). Four weeks after
finishing the intervention, the QOL score was significantly lower in the Fumaria group (p<0.001).

The mean QOL score at the end of 4th week decreased from 51.74±13.5 to 23.5±12.1 (p<0.001)
in cetirizine group and decreased from 49.56±21 to 17.5±15.7 (p<0.001) in Fumaria group. Also the
mean QOL score at the end of 8th week versus 4th week, increased from 23.5±12.1 to 44.6±15.0
(p<0.001) in cetirizine group and increased from 17.5±15.7 to 20.3±17.2 (p=0.003) in Fumaria
group Figure 4 and Table 3.

Table 3. Comparisonof QOL scores in different times between cetirizine and Fumaria groups

Variable Cetirizine (n=39)
Mean±SD

Fumaria (n=39)
Mean±SD

p-
value

Baseline CU-Q2oL 51.74±13.5 49.56±21 0.58*

-value (baseline &
w4)#

<0.001 <0.001 -

CU-Q2oLw4 23.5±12.1 17.5±15.7 0.06†
CU-Q2oLw8 44.6±15.0 20.3±17.2 <0.001†

-value (W4&W8)# <0.001 0.003 -

*Independent samples t-test, Adjusted for baseline CU-Q2oL using ANCOVA, #paired samples
t-test.
CU-Q2oLw4: CU-Q2oL of the fourth week of the study
CU-Q2oLw8: CU-Q2oL of the fourth week after finishing the intervention

Figure 4. Changes in QOL’s score between cetirizine and Fumaria groups during the time.
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(d) Adverse events
The incidences of adverse events in the two groups are shown in Table 4. In the cetirizine group,
the most common adverse events were somnolence and fatigue, respectively. 16 subjects (41%) in
the cetirizine group complained of somnolence (grade 1: 11 patients, and grade 2: 5 patients), and
no patient in the Fumaria group complained of somnolence. Accordingly, there was a significantly
lower incidence of somnolence in the Fumaria group than in the Cetirizine group(p<0.001). The
incidences of other adverse events between the two groups did not demonstrate significant
difference. In the Fumaria group, one patient reported nausea and another complained of stomach
pain.

Table 4. Incidence of adverse events between two groups of Uticaria patients

Citirizine (n=39) Fumaria (n=39) p-value†
Somnolence, N (%) <0.001
No 23(59%) 39(100%)
Grade 1 11(28.2%) 0(0%)
Grade 2 5(12.8%) 0(0%)
Fatigue, N (%) 0.11
No 35 (89.7%) 39 (100%)
Grade 1 4 (10.3%) 0 (0%)
Nausea, N (%) 1
No 38(97.4%) 38 (97.4%)
Grade 1 1 (2.6%) 1 (2.6%)
Flatulence, N (%) 1
No 38(97.4%) 39 (100%)
Grade 1 1 (2.6%) 0 (0%)
Gastrointestinal pain, N (%) 0.5
No 39 (100%) 38 (97.4%)
Grade 1 0 (0%) 1 (2.6%)

(e) Vital signs
During the study, none of the patients reported of any disruption in the vital signs or any life-
threatening adverse event.

4. Discussion
Urticaria is a common skin disease whose cause is idiopathic in three-quarters of the patients [25]
and none of the available conventional medicines can successfully manage the disease [8,26].
In a case series (2013), 104 case reports of allergic reactions to a variety of antihistamines were
listed, with the highest sensitivity rate assigned to cetirizine and the most allergic reaction was
urticaria with or without angioedema [27]. A study by Guevara et al. reported various side effects
for cetirizine, including somnolence (over 60%), fatigue (over 40%), nausea, headache, impaired
vision, dizziness, diarrhea, constipation and abdominal pain [24]. Based on these problems, the
use of complementary and alternative medicines such as Persian medicine is recommended. In
Persian medicine, many topical and oral medications have been suggested for the treatment of
urticaria (Sherry in PM) [28,29].

In this clinical trial, the effect of Fumaria syrup, a Persian medicine remedy, was compared
with cetirizine syrup on CU. Recommended daily dose of fumaria as infusion is 2-4 g [30]. The
daily intake of fumaria by syrup in this study was about 2 g per day. The daily intake of cetirizine
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was 20 mg per day in this study. Recommended daily dose for cetirizine is between 10 to 40 mg
depending on severity of disease symptoms [31].

Based on the initial results from this study, both Fumaria and cetirizine syrups reduced the
symptoms of CU. The onset of cetirizine’s effect was earlier than that of Fumaria and caused a
significant change in the symptoms of patients in the first few days, while the therapeutic effects of
Fumaria appeared over time in the patients. At the end of the fourth week, almost the same effects
could be seen from both syrups. A month after drug withdrawal, the symptoms in the cetirizine
group were similar to the time before receiving the drug, but in the Fumaria group, the symptoms
still showed a significant decrease in many patients. The delayed and constant effects of medicinal
plants on CU have also been confirmed by other studies [32]. Also, in terms of improved QOL,
both syrups made a significant improvement in the QOL of patients. However, one month after
stopping of medication, the QOL of patients in the Fumaria group was significantly better than
in the cetirizine group. Therefore, compared to cetirizine syrup, Fumaria syrup led to reduced
symptoms of hives, especially in the long term and further improved the QOL of the patients. In
this study, there were no life-threatening side effects and the incidences of adverse events were
higher in the cetirizine group. 16 people complained of somnolence in the cetirizine group. The
severity grade was 2 in five patients, which was significantly higher than that in the Fumaria
group.

The anti-inflammatory and anti-histaminic effects of Fumaria were confirmed in an animal
model. Based on experiments performed in 2007, the oral intake of alcoholic extract of Fumaria
after carrageenan and histamine induced hind paw edema, clearly and dose-dependently, was
effective in improving acute inflammations in exudative and proliferative phases and chronic
inflammations [33].

One of the major chemical components of Fumaria is fumaric acid. Dimethyl fumarate (DMF)
is a potent anti-inflammatory medication for psoriasis and it has also been shown to suppress
inflammation in other chronic inflammatory diseases. DMF is metabolized to fumaric acid, which
enters the citric acid cycle and thereby inhibits inflammatory processes. DMF reduces the pro-
inflammatory contribution of several cell types including T lymphocytes, mononuclear blood
cells, dendritic cells, endothelial cells, and keratinocytes [34]. Some studies have shown that
monomethyl fumarate can increase IL-4, an anti-inflammatory interleukin, or can decrease IFN- γ,
an inflammatory factor [15]. Also, caffeic acid (a phenolic component), narceimine, narlumidine,
adlumidine, and protopine nitrate in Fumaria vaillantii exhibit anti-inflammatory activities [35,36].

The accepted effects of Fumaria on liver dysfunction (the main cause of CU in PM) confirm
that it can be helpful in CU treatment [29,37,38]. To this, Shamsi et al. (2005) evaluated the effects
of Pitkirya capsules, a combination of six plants including Fumaria, with placebo on 108 patients
with CU in a triple-blind clinical trial. In that study, all the disease symptoms showed significant
reduction in the drug group as compared to the placebo group. In addition, other than 14 cases
of mild drowsiness, no other side effects were reported, without any change in the laboratory
tests [39].

According to the results of this study, it seems that Fumaria, an herb with no harmful adverse
events in permissible therapeutic doses, with anti-inflammatory activity would improve CU
symptoms.

5. Conclusions
Fumaria vaillantii, a Persian medicine remedy, initially demonstrated its effects on CU later than
cetirizine, but led to more permanent effects, better quality of life, and lower incidences of adverse
events as compared to cetirizine. More clinical trials with higher populations are needed to
achieve more conclusive results.
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