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ARTICLE

Effect of Cedar (Ziziphus spina-christi) topical solution in mild to moderate acne
vulgaris: a randomized clinical study

Rasoul Shakibaa,b, Mohammad Ali Nilforoushzadehc, Fataneh Hashem-Dabaghiana,b, Bagher Minaii Zangiid,
Ali Ghobadia,b, Laila Shirbeigie, Jale Aliaslf, Mahdad Shakibag and Roshanak Ghodsa,b

aResearch Institute for Islamic and Complementary Medicine, Iran University of Medical Sciences, Tehran, Iran; bSchool of Persian Medicine,
Iran University of Medical Sciences, Tehran, Iran; cSkin and Stem Cell Research Center, Tehran University of Medical Sciences, Tehran, Iran;
dDepartment of Histology, Faculty of Medicine, Tehran University of Medical Sciences, Tehran, Iran; eDepartment of Traditional Medicine,
School of Traditional Medicine, Tehran University of Medical Sciences, Tehran, Iran; fTraditional Medicine Clinical Trial Research Center,
Shahed University, Tehran, Iran; gSchool of Pharmacy, International Campus, Tehran University of Medical Sciences, Tehran, Iran

ABSTRACT
Background: Acne is the most prevalent skin disease in the world and antibiotics as its standard
treatments have limited and also adverse effects. Cedar (Ziziphus spina-christi) has medicinal properties
like antibacterial activity and is used topically for treatment of some kinds of skin problems in Persian
medicine. The aim of this study was to evaluation the efficacy of topical cedar solution of
acne vulgaris.
Methods: Eighty patients aged between 15–45 years with mild to moderate acne vulgaris were con-
ducted in this randomized, double blind trial. The participants were allocated to receive the topical
cedar solution plus clindamycin 1% or topical placebo plus 1% clindamycin solution for six weeks.
Patients were evaluated at the beginning of the study, second, sixth and eighth weeks after interven-
tion for the acne severity index (ASI) and total acne lesions counting (TLC). Data was analyzed by
SPSS software with Mann–Whitney U test.
Results: From 105 subjects 68 people completed the study (33 persons in cedar group and 35 per-
sons in placebo group). The mean and standard deviation of the age was 26.1 ±7.5 years and 22 sub-
jects (32.4%) were male. TLC and ASI in the sixth and eighth weeks in cedar group were significantly
less than in placebo group (p< 0.001). Topical cedar solution had no serious side effects.
Conclusion: The topical cedar solution plus clindamycin 1% was more effective and safe than placebo
plus 1% clindamycin for the treatment of acne vulgaris.
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Introduction

Acne is the most common skin disease affecting up to 95% of
adolescents (1) and 9.4% of the global population with a range
of potential damages and related costs (2). Acne is a multifac-
torial inflammatory disease affecting the pilosebaceous follicles
of the skin (3). The manifestations of inflammatory acne are in
the form of red papules, pustules and nodules or cystic lesions,
non-inflammatory lesions are called comedones (4). Four factors
are believed to play a key role in the development of acne
lesions: excess sebum production, disturbed keratinization
within the follicle, colonization of the pilosebaceous duct by
Propionibacterium acnes and the release of inflammatory media-
tors into the skin (5). In addition, studies have suggested that
neuroendocrine regulatory mechanisms, diet, genetic and non-
genetic factors all may contribute to the acne pathogenesis
(6,7). It has high prevalence in adolescents and causing side
effects such as hypertrophic and atrophic scars and prolonged
pigmentation which has irreparable damage on self-confidence
and social character (8), moreover, the prevalence of depression
among these patients is reported high (9). There are several
treatment methods for acne vulgaris including topical medica-
tions, oral antibiotics and isotretinoin, hormonal antiandrogens,
laser and photodynamic therapy (1,10,11). Actually, current

standard treatment are retinoid and anti-microbial drugs (11). It
is shown that antibiotic resistance has been rising and these
treatments have many side effects (10,12,13). Although isotreti-
noin has some therapeutic effects it can also cause several side
effects such as skin irritation, xerosis, photophobia, elevated
liver enzymes, decreased appetite, headaches, depressed mood,
acne flare and teratogenicity (14,15). Therefore, the use of other
effective alternatives therapy such as herbal medication
is necessary.

Nowadays, herbal medicines are popular, because people
believe these drugs have natural origin and also fewer side
effects (16). Cedar (Ziziphus spina-christi) has medicinal proper-
ties and is used topically for treatment of some skin problems
in Persian Medicine (17). This plant has anti-inflammatory and
antibacterial activity (18–21) against P. acnes, therefore it can be
considered as an appropriate treatment for acne vulgaris (22).
The aim of this study was to determine the efficacy of cedar top-
ical solution on reducing mild to moderate acne vulgaris symp-
toms in the facial area.

Material and methods

This randomized, parallel group, double blind trial conducted in
patients with acne vulgaris from May 2018 to March 2019.
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Inclusion criteria were aged between 15 to 45 years, both
men and women that suffered from mild to moderate acne vul-
garis in the face. Exclusion criteria were pregnancy, breastfeed-
ing, polycystic ovary syndrome, using acnegenic medicines (e.g.
corticosteroids, hormonal and antipsychotic medicines), skin
allergy and other types of acne.

This study was approved by the ethics committee of the Iran
University of medical sciences [session no.
IR.IUMS.FMD.REC1396.9221309202]. All the participants were
fully aware and informed about the goals and details of the
study through an information sheet and received informed con-
sent from them. This study was registered in the Iranian registry
of clinical trials [registration no. IRCT20171112037409N1].

Plant collection and extraction

The medicinal plant was authorized by a botanist in the Faculty
of Pharmacy, Tehran University of Medical Sciences (Tehran,
Iran). Z. spina-christi leaves were washed and placed in a mech-
anical grinder just prior to extraction. The powder was extracted
by maceration with a hydroalcoholic mixture (70:30) for 72 h.

Randomization

Block randomization was used to allocate patients into two
groups. Blocks of 4 (AABB, ABAB, BABA, BBAA, ABBA, BAAB) were
selected randomly to create the randomization list. Sequentially
numbered opaque sealed envelopes were used for randomiza-
tion concealment. The drug and the placebo were administered
to the patients in similar packages and the same dose (containers
were equal in weight and similar in appearance).

Interventions

Patients who came to Behesht traditional medicine outpatient
clinic of Iran University of Medical Science, Tehran, Iran and had
inclusion criteria divided into cedar and placebo
groups randomly.

The cedar group received topical clindamycin 1% and topical
cedar solution after a quarter and the placebo group received
topical clindamycin 1% and topical placebo solution after a
quarter, twice daily for sixth weeks. Patients were evaluated in
four stages including: at the beginning of the study, second,
sixth and eighth weeks after intervention.

Subjects randomly received a package containing a solution
of cedar or placebo, which were exactly similar in physical prop-
erties, shapes, colors and odors. Both the patient and researcher
had no information about the contents of the treatment and
were blinded to the assigned treatment groups during the study.

Outcome measurements

For evaluation of the percent change of non-inflammatory,
inflammatory and total (non-inflammatory plus inflammatory)
lesions in the intervention, the number of inflammatory lesions
(papules, pustules and nodules) and non-inflammatory lesions
(open and closed comedones) were counted by a blinded
researcher at the baseline, second, 6th and 8th week.

Percentage of changes in each lesion was estimated by this
formula: (number of lesion at the beginning of the study, minus
the number of lesion at the end of the study), multiplied by 100
divided by the number of lesion at the beginning of the study.

Percent change: (ASI1-ASI4)�100/ASI1
Percent change: (TLC1-TLC4)�100/TLC1

For evaluation of the effect of intervention in subjects, the
acne severity index (ASI) and total acne lesions counting (TLC)
are determined.

Acne severity index (ASI) score was estimated by this
formula: 0.25� comedone number þ 2 � pustule num-
berþpapule number

The TLC count was calculated as:

TLC ¼ Papules numberþ pustules numberþ comedones number

þ nodules numbers

Sample size

To determine the sample size, data was used from a pilot study
for 10 subjects in each group. Considering the first type error of
0.05, the power of study was 80% and the effect size of 0.7 for
ASI and TLC, the sample size was calculated 32 for each group,
which was calculated by considering 20% drop-out rate, the
sample size was considered 40 patients in each study group.

Statistical methods

Data were analyzed by SPSS software (SPSS Inc. Version 17.0.
Chicago, IL, USA). Quantitative variables were described with
mean and standard deviation and qualitative variables with per-
cent of frequency. The normal distribution of ASI and TLC was
evaluated by the Kolmogorov–Smirnov test. Due to the non-nor-
mal distribution of these variables in two groups at different
times of the study, Friedman’s nonparametric test was used to
examine the changes in these two variables during the study.
The mentioned variables at any time from the study were com-
pared with the Mann–Whitney U test in two groups.
Mann–Whitney U test was used to compare ASI and TLC
between groups. To determine the amount of change between
these two variables from beginning to end of the study in each
group, the percentage of changes from the beginning to the
end of the study was calculated by Mann–Whitney U test.

Results

A total of 105 patients with mild to moderate acne vulgaris
were evaluated (Figure 1). Finally, 68 patients participated and
completed the study (33 patients in cedar group and 35
patients in the placebo group), during the 6-weeks study dur-
ation, none of the patients dropped-out the study. The mean
and standard deviation of the age was 26.1 ± 7.5 years. Twenty-
two subjects (32.4%) were men and 46 persons (67.6%) were
women, 23 subjects (33.8%) were married and the 45 people
(66.2%) were single. The two groups were similar in terms of
age (p¼ .41), weight (p¼ .67) and sex (p¼ .79).

The inflammatory and non- inflammatory lesions were
decreased significantly during the intervention in both groups
(p value< .001). The percent change of non-inflammatory and
inflammatory lesions in cedar group was more than placebo
group (p< .001). The recurrence of non-inflammatory lesions
was equal between groups (p¼ .74), but the recurrence of
inflammatory lesions was significantly higher in the cedar group
(p¼ .001). The number of skin inflammatory and non-inflamma-
tory lesions and their percentage changes were shown in
Table 1.
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In the Friedman test, changes in TLC and ASI in cedar and
placebo groups were significant (both p value< .001) (Table 2).
TLC decreased significantly in both groups during the interven-
tion period (p< .001), Comparison of the two groups in terms
of percentage reduction in TLC showed that cedar group
responded significantly better than placebo (p< .001) (Table 2).
Recurrence after treatment was similar in both groups (p¼ .06).

For ASI, cedar group responded better, (p< .001), and recur-
rence was similar in both groups (p¼ .08) (Table 2).

In addition, Percentage changes in TLC, ASI, comedon and
inflammatory lesion during the intervention period (Figure 2)
and after discontinuation of treatment in both groups were

showed in (Figure 3). The Figure 4 shows photograph of two
subjects who received the cedar and placebo in the baseline
and end of the study (at 8th week).

During the study, side effects were infrequent and mild, only
three subjects reported irritation and itching, there was no sig-
nificant difference between the cedar and placebo groups.

Discussion

In this study we evaluated the effect of cedar (Ziziphus spina-
christi) topical solution on acne vulgaris. The results showed
that the decreasing in ASI and TLC scores in cedar group was

Assessed for eligibility (n=105) 

Excluded (n= 25) 

(n=18) 

(n=5)

Analysed (n=35) 

 Excluded from analysis (give reasons) (n= 0) 

Lost to follow-up (due to personal reasons) 
(n=5) 

Allocated to placebo group (n=40) 

reasons) (n= 0 ) 

Lost to follow-up (n=2) (due to personal 
reasons)  

Discontinued intervention (n=5) (2 person due 
to pregnancy and 3 person due to irritation and 
a little itching) 

Allocated to ceder group (n=40) 

reasons) (n= 0) 

Analysed (n=33) 

 Excluded from analysis (give reasons) (n= 0)

Allocation 

Analysis 

Follow-Up

Randomized (n= 80)

Enrollment 

Figure 1. Flow chart diagram.

Table 1. Comparison the inflammatory and non-inflammatory lesions in cedar and placebo groups.

Variable Group
Beginning
(mean ± SD)

Second
week

6th week end
of the intervention

(mean ± SD) p�
8th week

(mean ± SD)

Percent change
(from beginning
to 8th week)
(mean ± SD)

Percent change
(from 6th week
to 8th week)
(mean ± SD)

Non Inflammatory
lesions (comedone)

Cedar 7.33 (1.9) 6.39 (1.6) 4.73 (1.7) <.001 7 (1.9) 30.41 (26.2) �7.03 (23.6)

Placebo 8.09 (3.3) 7.4 (3) 6.83 (3) <.001 7.2 (3.4) 11.35 (17.7) �5.32 (16.8)
p�� .48 .12 .001 .001 <.001 .74

Inflammatory lesions
(Papulesþ pustules
þ nodules)

Cedar 21.36 (5.7) 16.75 (5) 10.66 (6.9) <.001 12.3 (7.5) 42.97 (22.7) �17.38 (21.8)

Placebo 20.37 (5.6) 18.17 (5.5) 15.77 (5.8) <.001 16.97 (6.3) 17.35 (14.4) �8.15 (8.7)
p�� .42 .38 <.001 <.001 <.001 .01

�
Friedman test.��
Mann–Whitney.
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significantly higher than the placebo group. The reduction of all
types of lesions (papule, pustules, and comedones) was signifi-
cantly higher in cedar group than placebo group.

The pathogenesis of acne vulgaris is multifactorial and it is
thought to include the following items androgen-mediated
stimulation of sebaceous gland activity, follicular hyperkeratini-
zation, colonization of the P. acnes and inflammation (12).
Proliferation of P. acnes in the pilosebaceous ducts triggers the

inflammatory response with a discharge of the proinflammatory
cytokines, interleukin-1B (IL-1 b), IL-8, granulocyte macrophage
colony stimulating factor (GM-CSF), tumor necrosis factor a
(TNF-a) and complement deposition (23). P. acnes, causes local
inflammation by producing neutrophil chemical agents. As a
result, neutrophils are attracted to acne lesions and constantly
release free radicals and inflammatory mediators such as react-
ive oxygen species (ROS) (23). In recent years, a special attention
has been paid to oxidative stress on the treatment of acne vul-
garis (24).

According to the available medical evidence, Z. spina-christi
has chemical components including carbohydrate, soluble
starch, tannins, flavonoid, anthraquinone, terpernoid, cardiac
glycoside, saponin glycoside and alkaloids (25). Natural

Table 2. Comparison of total acne lesions counting (TLC) and acne severity index (ASI) in cedar and placebo groups.

Variable Group
Beginning
(mean ± SD)

Second
week

(mean ± SD)

6th
week

(mean ± SD) p�
8th
week

(mean ± SD)

Percent change
(from

beginning to
8th

week)
(mean ± SD)

Percent change
(from 6th week

to 8th
week)

(mean ± SD)

TLC Cedar 28.67 (7.1) 23.15 (6.2) 15.39 (8.1) <.001 17.3 (9) 46.98 (20.8) �13.18 (17)
Placebo 28.45 (7.6) 25.5 (7.4) 22.6 (7.8) <.001 24.17 (8.7) 21.34 (10) �6.65 (6.9)
p�� .63 .4 <.001 <.001 <.001 .06

ASI (mean ± SD) Cedar 61.39 (15.5) 50.42 (13.2) 34 (16) <.001 30 (17.7) 44.81 (19.6) �12.7 (17.7)
Placebo 62.2 (1.5) 56 (17.9) 50.25 (18.5) <.001 53.8 (21.1) 19.94 (10.2) �6.48 (8.7)
p�� .7 .44 <.001 <.001 <.001 .08

�
Friedman test.��
Mann–Whitney U test.

Figure 2. Percentage changes in ASI, TLC, comedon and inflammatory lesions
during the intervention period in in cedar and placebo.

Figure 4. Photographs of two subjects in cedar and placebo group before and
after treatment (8th weeks).

Figure 3. Percentage changes in ASI, TLC, comedon and inflammatory lesions
after discontinuation of treatment in in cedar and placebo.
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flavonoids has biological effects, including antioxidant, anti-
inflammatory and antibacterial activities (26).

Flavonoids inhibit the enzymes which are involved in ROS
production, namely microsomal monooxygenase, glutathione S-
transferase, mitochondrial succin oxidase, NADH oxidase (25).
Lipid peroxidation is a chain reaction initiated by free radicals
that affect unsaturated fatty acids in the cell membrane and
eventually cause to be damaged them (27). Flavonoid play an
important role in protecting cellular lipid against oxidative stress
damage by various mechanisms. Free metal ions can induce the
formation of ROS and induces DNA damage (28). Flavonoids is
able chelate trace metals through interaction with the catechol
moiety in the B-ring, 3-hydroxyl, 4-oxo groups in the heterocyc-
lic ring, and 4-oxo, 5-hydroxyl groups between the heterocyclic
and the A-rings, decreasing the availability of these metals to
participate in the generation of free radicals (25,29). According
to the decline in the immune system and natural antioxidants
in various diseases, the use of antioxidants as free radical scans
is essential to eliminate ROS to reduce the cellular damage
caused by acne inflammation (30).

As a result, cedar with flavonoid components and antioxidant
properties in combination with clindamycin 1% is likely to have
been more successful in this pathway on reducing acne lesions
than standard treatment alone.

Inflammation is caused by tissue damage, microbial patho-
gen infection and chemical stimulation. then immune cells
begin to move from the blood vessels and release mediators
(31). Flavonoids may specifically affect the function of enzymatic
systems that are involved in the production of unexpected proc-
esses, in particular tyrosine and serine threonine protein kinases.
More effect of flavonoid is on the biosynthesis of protein cyto-
kines that mediate adhesion of circulating leukocytes of damage
sites. Some flavonoids can inhibit the production of prostaglan-
dins (29). Moreover, flavonoids with antibacterial effect might
be a treatment option for bacterial colonization which is
involved in the pathogenesis of acne.

Flavonoids antimicrobial action may be related to their ability
on inactivate microbial adhesions, enzymes, cell envelope trans-
port proteins and disruption of microbial membranes (29).
Study showed flavonoids may incorporate or form hydrogen
bond with the stacking of nucleic acid bases and cause inhib-
ition of DNA and RNA synthesis in bacteria (29). Some kinds of
flavonoids disrupt the DNA replication and inhibit growth of
bacteria. Based on earlier studies on active constituents of
cedar, unsaturated fatty acids represent the major components
(83.5%). As a matter of fact antibacterial activity of Z. spina-
christi can be caused by its unsaturated fatty acids components
(32). The results of study showed that ethanolic and methanolic
extracts from the cedar leaves, inhibited the growth of various
species of Gram-positive and negative bacteria (18).

In an experimental study evaluated the anti-inflammatory
and protective effects of Z. spina-christi fruit extract against
acetic acid induced colitis in rats. Their results showed cedar
has anti-inflammatory and antioxidant properties (33). In
another study the anti-inflammatory activity of Z. spina-christi by
electromobility shift assay (EMSA) and Western blot analysis was
reported (20). The antioxidant activity might be due to the pres-
ence of polyphenols in seed and fruit extracts. The free radical
scavenging property of Z. spina-christi may be considered as a
mechanism of action of this plant (34). As a result, cedar with
anti-inflammatory, antioxidant and antibacterial properties can
be effective on acne lesions (23). The study limitations were

short term follow up and the small sample size. The strengths
of this study were the use of cedar plant as an indigenous and
native species in Iran, which is available and inexpensive and
did not cause significant complications on topical use. The pre-
sent study seems to be the first clinical study to examine the
topical effects of cedar on acne. Authors suggested that another
study with a larger sample size should be done for evaluating
the effect of Z. spina-christi on acne vulgaris. There were no ser-
ious side effects by cedar solution.

Conclusion

This study showed that topical Cedar (Z. spina-christi) solution
plus clindamycin 1% more effective than the placebo plus 1%
clindamycin in mild to moderate acne vulgaris and can be rec-
ommended in treatment of acne vulgaris. According to studies
carried out on cedar, antibacterial, anti-inflammatory and anti-
oxidant properties of this plant have proven (34). It can be used
as a natural source of antioxidants to prevent the progression
of many diseases such as acne vulgaris.
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