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Evaluation of efficacy, safety and antioxidant effect of Nigella sativa in patients with

psoriasis: A randomized clinical trial

Psériazisli hastalarda ¢érek otunun etkinlik, giivenirlik ve antioksidan etkileri: Randomize bir

klinik ¢alisma
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ABSTRACT

Objective: Various drugs are used for treatment of pso-
riasis such as retinoids, hydroxyurea, methotrexate, and
infliximab with variable benefits, but these drugs are as-
sociated with side effects. The aim of this study was to
evaluate efficacy, safety of topical and oral doses of Nige-
lla sativa (NS) in psoriatic patients.

Methods: sixty patients with mild to moderate plaque and
palmoplanter psoriasis were recruited for the study from
January 2010 to March 2011. The patients were randomly
divided into three groups: Twenty patients (group 1) were
treated with (10% w/w) ointment of (NS), group 2 (20 pa-
tients) treated with crude powder of (NS), 500mg capsule
t.d.s; group 3 (20 patients) were treated with the combina-
tion of ointment and capsule of (NS).PASI score was used
for clinical evaluation of effect, and serum malondialde-
hyde (MDA) as an indicator of oxidative status.

Results: (NS) ointment achieved complete cure of pso-
riatic lesions, excellent and good response in 65% of pa-
tients, with a relapse rate of 31% four weeks after ces-
sation of treatment. Oral doses of (NS) produced good
response in 50% of patients, with a relapse rate of 50%
noticed four weeks after treatment cessation. The com-
bination of (NS) ointment and oral doses achieved com-
plete cure of lesions, excellent and good responses in
85% of patients, with a relapse rate of 18%. (NS) was
well tolerated, no side effects were observed.

Conclusion: (NS) has anti psoriatic effect with the best
effect obtained with the combination of ointment and the
oral dosage form of (NS). J Clin Exp Invest 2014, 5 (2):
186-193
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OZET

Amag: Psoriazis tedavisinde retinoidler, hidroksitre, me-
totreksat ve infliksimab gibi pek ¢ok ilag farkli etkinlikle-
riyle kullanilmistir. Ancak bu ilaglarin yan etkileri vardir.
Bu calismanin amaci, pdriatik hastalarda ¢érek otunun
topikal ve oral dozlarinin etkinlik ve glvenirligini deger-
lendirmektir.

Yontemler: Hafif ve orta plakl ve palmoplantar psériazisli
60 hasta Ocak 2010 ile Mart 2011 arasinda calismaya
alindi. Hastalar rastgele tg¢ gruba ayrildi: 20 hasta (Grup
1) %10’luk ¢orek otu merhemi ile, Grup 2’deki 20 hasta
¢orek otunun 500 mg’lik kuru tozunu iceren kapsdller ile
glnde 3 defa tedavi edildi. Grup 3’teki 20 hasta ise hem
¢orek otu merhemi, hem de kapsdlleri ile tedavi edildi.
PASI skoru etkinligin degerlendirilmesi ve serum malondi-
aldehid duzeyi oksidatif durum belirteci olarak kullanildi.

Bulgular: Corek otu merhemi ile psoriyatik lezyonlarda
%65 oraninda tam dizelme veya miikemmel ve iyi cevap
alindi. Oral ¢orek otu hastalarin %50’sinde iyi cevap ver-
di, ancak tedavi kesilmesinden 4 hafta sonra %50 oranin-
da rolaps gozlendi. Merhem ve oral ¢orek otu kombinas-
yonu ile vakalarin %85’inde miikemmel ve iyi cevap alindi
ve kombinasyon tedavisi sonrasi %18 rolaps oldu. Corek
otu iyi tolere edildi ve herhangi bir yan etki gdézlenmedi.

Sonuglar: Corek otu antipsoriatik etkilre sahiptir ve bu et-
kiler en iyi merhem ve oral formlarinin kombine verilmesi
ile elde edilir.

Anahtar kelimeler: Cérek otu, psdriazis plaklari, antiok-
sidan etki, etkinlik
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INTRODUCTION

Psoriasis is a common distressing, relapsing der-
matological disease with no particular curative topi-
cal or systemic treatment [1]. It affects 1% to 3%
of the world’s population [2]. Although it is consid-
ered a benign disorder, it has a severe impact on
the quality of life. Various drug regimens are used
with variable benefits such steroids which are effec-
tive and rapidly clearing skin lesions but distressing
side effects and relapse of the disease is inevitable
[3]. Other treatments are either expensive or hav-
ing even more severe side effects such as hydroxy-
urea, retinoids, methotrexate, [4] and infliximab [5].
Therefore, investigating safe compounds for the
treatment of psoriasis is tempting. Oral zinc as a
monotherapy or in combination with methotrexate
had been tried in chronic plaque psoriasis with a
promising result [6]. Nigella sativa (NS) has been
shown in few published studies as an effective agent
in the treatment of various dermatological diseases
such as eczema or atopic dermatitis [7,8]. However,
it can be anticipated that (NS) is effective in various
skin conditions since it has antibacterial,[9]immune
modulation, [10,11] antioxidant, [12] and antihista-
minic effects, [13] in addition, to its anti-tumor, cell
cycle regulatory activity,[14] and apoptosis induc-
tion activity [15]. The present study, therefore, was
design to investigate the effectiveness of (NS) in
patients with psoriasis.

METHODS

Eighty six patients with chronic psoriasis consulting
the outpatient clinic at the Department of Derma-
tology and Venereology at teaching hospital during
the period from January 2010 to March 2011 were
recruited for the study. Initial sample size calculation
were based on recruiting this number of patients for
the study to achieve 80% power to detect 25% dif-
ference in PASI score using a formula for one-tailed
unpaired t-test [16]. Sample size was recalculated
after exclusion of patients. Twenty four patients
were excluded from the study; three women were
pregnant or planning for pregnancy, ten patients
had severe psoriasis in which systemic treatment
cannot be stopped, 11 patients were excluded be-
cause they were lost during follow up (three patients
from group 1, eight patients from group 2 and 3).
Sixty patients with mild, moderate plaque and pal-
moplanter psoriasis had completed the study. The
study was an open-label, therapeutic, outpatient-
based and included both males and females in the
age range (5-70) years. The patients were asked to

stop topical or systemic treatments two weeks prior
to the study or can be kept on Vaseline ointment as
emollient agent if required.

The patients were interviewed, detailed history
including age, gender, occupation, residence, dura-
tion of the disease, family history, history of previ-
ous treatment, seasonal variations and smoking
were obtained. The diagnosis was made clinically
by the same dermatologist. The study protocol was
explained to the patients and written informed con-
sents were obtained from all participants. The study
was approved by a local institutional ethical commit-
tee. Sequentially numbered container was prepared
by the principal investigator and used for random-
ization and dividing the patients into three groups:
patients in group 1 (20 patients) were treated with
(10% wiw) ointment of (NS) applied twice daily in
the morning and evening for 12 weeks. The oint-
ment was prepared by mixing 10 gm of the fixed
oil extract of (NS) (extracted by a soxholet method)
with 90 gm white Vaseline in a small container. The
container was then heated in a water bath at 40°C
for 15 min until a liquid homogenized mixture was
obtained. Group 2 (20 patients) were treated with a
crude powder of (NS) (500mg capsule three times
daily) for 12 weeks. The powder was obtained by
mechanically grinding (NS) seeds for 6 minutes us-
ing ordinary grinder, 500mg of the fine powder then
filled in a hard gelatin capsule size (0).

Patients in group 3 (20 patients) were treated
with the combination of ointment (10% w/w) and
capsules (500mg) of (NS) three times daily for 12
weeks.

Patients were seen every two weeks for 12
weeks. At the end of 12 weeks the response to
treatment or appearance of side effects were eval-
uated. Relapse rate was evaluated 4 weeks after
treatment cessation.

Measurement and assessment of response
1- Clinical assessment (PASI-score)

PASI (Psoriasis Area and Severity Index) score was
selected to evaluate the extent of the disease and to
monitor the therapeutic response. PASI score was
monitored before, during and after treatment [17].
Evaluation of the response was made after 4,8 and
12 weeks of treatment and presented as % reduc-
tion of PASI Score from baseline values.

Patients were considered responders if the
reduction in PASI was 50% or more. Relapse oc-
curred after treatment cessation and reported
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only for patients who achieved 50% improvement
or more, then fell below 50% from base line PASI
score values [18]. Response to treatment was di-
vided arbitrarily into four categories: complete cure
when psoriatic lesions completely cleared (100%);
excellent when the % reduction in PASI score was
between 75-99%; good response when the % re-
duction in PASI score was 50-74%; partial response
when the % reduction in PASI score between 25-49
%.No response when the % reduction in PASI score
<25%.

2- Photographic viewing

Photographs were taken every two weeks by a high
resolution digital camera (10.1 mega pixel).

3- Patients satisfaction

Patients satisfaction was evaluated, scored in per-
centage from 1 to 100%. They were labeled not
satisfied if they mentioned a percentage of satisfac-
tion less than 25%, partially satisfied 25-49%, highly
satisfied (50-100%).

4- Indicator of oxidative status: measurement of
malondialdehyde level (MDA)

Oxidative status was evaluated at baseline and at
the end of 12 weeks of treatment by measuring
MDA levels according to the thiobarbituric acid as-
say of Beuge and Aust (1978) [19].

Statistical analysis

The data were entered first to an Excel spreadsheet,
examined, and then transferred into a statistical
package (SPSS version 15) for analysis. Kruskal-
Wallis, a non-parametric test was used for investi-
gating differences between the means of the three
groups. Mann-Whitney U test was used for compari-
son of means between two groups. Chi-square was
used where appropriate. P value less than 0.05 was

considered significant. The data were presented as
mean plus minus standard deviation.

RESULTS

Sixty patients completed the study; twenty eight
(46.7%) of them were males with a mean age of
(35.7+11.9) years, 32 (53.3%) were females with a
mean age of (35.3+12.9) years. Family history of
psoriasis was positive in 20 patients (33.3%). mild
to severe itching was reported in (80%) of patients.
It was mild in (40%) of patients, moderate and se-
vere in (35%), and (25%) respectively.

Twenty two male patients (36.7%) were smok-
er. Anxiety, as an aggravating factor, was reported
in 40 (66.7%) patients. In 25 (41.7%) patients, the
disease increased in severity in summer while 20
(33.3 %) of them reported increased severity during
winter and 15 (25 %) patients reported increased
severity in spring.

Clinical assessment of the response to the
treatments

The mean baseline value of PASI score in the pa-
tients who received ointment of (NS) (10%w/w)
twice daily (group1) was 9.0+3.7. The PASI score
started to decline as the treatment continued, and
at the end of 4, 6, 8, 10 and 12 weeks of treatment
the mean PASI score + SD became 7.2+3.3, 6.6+3,
5.6+2.8, 5+2.5 and 4.3+2, respectively. These val-
ues were significantly different from the baseline
value (Table 1).

The mean baseline PASI score in patients
(group2) on the crude powder capsule of (NS)
(500mg three times daily) was 9.9+3.4, and signifi-
cantly declined to 5.4+2.7 at the end of 12 weeks of
treatment (Table 1).

Table 1. Effect of

treatments on PASI . Group 1 Group 2 — Grogp 3
scores (Mean+SD) Weeks ?Illntment o.f B Cgpsule of' B Combination of omtmen.t and_
at 2, 4, 6,810 and igella sativa (n=20) Nigella sativa (n=20) capsules of Nigella sativa (n=20)
12 weeks. Baseline 9.0+3.7 9.9+3.4 10.9+2.7
2 8.2+3.7 9.2+3.4 9.9+2.5
4 7.243.3 8.2+3.5 7.842.2°
6 6.6+3 7.5+3.3 6.0£2.1°
8 5.64£2.8" 6.8+3.17 5.0£1.8
10 5.0£2.5 6.313 4.41+1.8
12 4.312.0° 54427 4.2+1.7

* Significantly different from the corresponding baseline value (P-value < 0.05).
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The reduction in PASI score in patients on the
combination(ointment and capsules) of (NS) was
slightly more than the reduction observed in the oint-
ment treated group. The mean baseline PASI score
was 10.9+2.7, and declined to 9.9+ 2.5, 7.8+2.2,
6+2.1, 5+1.8, 4.4+1.8 and 4.2+1.7 at the end of 2,
4, 6, 8, 10 and 12 weeks of treatment respectively,
these values were significantly different from the
baseline value P<0.05 (Table 1).

The magnitude of change in PASI score was
calculated as % reduction from baseline PASI score
values and presented in (Table 2).

The mean value of % reduction from base-
line PASI score in patients on the ointment of (NS)
(group 1) at week 4 of treatment was 21.7+11.2%.
This became 39+12% at 8 weeks and 52.6+7.1 at
12 weeks of treatment. Significant differences were

achieved at the 8 and 12 weeks compared to the 4
weeks values (P<0.05).

In patients treated with the crude powder cap-
sule of (NS) (group 2) the mean % reduction from
baseline PASI score at week 4 of treatment was
19.6+7.8% which became, as the treatment contin-
ued, 34.2+11.4% at the end of 8 weeks and 47.5+
11.6% at the end of 12 weeks of treatment. These
values were significantly different from the 4 weeks
values (Table 2).

Better response was noticed in patients on
the combination of ointment and capsules (group
3), the mean % reduction from baseline values of
PASI score at week 4 of treatment was 29+8.7%,
and this became 54.7+7.2% and 62.1+ 13.6% at 8
and 12 weeks respectively. The difference from the
4 weeks values was statistically significant (P<0.05)
(Table 2).

Table 2. % reduction

" baseli | Group 1 Group 2 Group 3
J?EASE}SSGJQ;V:&EZ Weeks  Ointment of Capsules of Combination of ointment and
end of 4.8 and 12 Nigella sativa (n=20) Nigella sativa (n=20)  capsules of Nigella sativa (n=20)
week following treat- 4 21.7+11.2% 19.6+7.8% 29+8.7%
ments (Mean S+D) 8 39+12%" 34.2£11.4%" 54.7+7.2%'

12 52.6+7.1%" 47.5+11.6% 62.1+13.6%"

* Significantly different from the corresponding 4 weeks value (P-value < 0.05).

The clinical response to treatment

At the end of 12 weeks treatment, complete cure of
psoriatic lesions, excellent response and good re-
sponse were noted in 85% of patients on the com-
bination, while it was 65%, 50% in patients on the
ointment and crude powder capsule respectively.
Partial response was observed in 25%, 30% and
10% of patients on ointment, crude powder capsule
and the combination respectively. (Table 3).

The onset of response to treatments

The onset of response was marked after 4 weeks of
treatment with the ointment of (NS), while the same
response was achieved after 8 weeks with capsules
of (NS)). The onset of response was faster in pa-
tients on the combination, in which improvement
became clinically evident 2 weeks after treatment.

The disease relapsed in 31%, 50%, and 18% of
patients on the ointment, capsules, and the combi-
nation respectively. (Table 3)

Table 3. Extent of
response to various
treatments at the end
of 12 weeks of treat-

Response / Relapse

Group 1
Ointment n (%)

Group 3
Combination of ointment
and capsules n (%)

Group 2
Capsules n (%)

ment and relapse after Complete cure

cessation of treatment. Excellent response
Good response
Partial response
No response

Relapse rate

1(5) 0 2 (10)
2 (10) 1 (5) 4 (20)
10 (50) 9 (45) 11 (55)
5 (25) 6 (30) 2 (10)
2 (10) 4 (20) 1(5)

4 (31) 5 (50) 3(18)
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Patient’s satisfaction

High satisfaction was reported by 60%, 40% and
75% of patients treated with the ointment, capsule,
and the combination respectively (Table 4). There

was an association between the level of satisfaction
and the use of the combination treatment but such
association did not achieve statistical significance
(Chi-square = 7.66, df=4, P-value 0.1).

Table 4. Patients satisfaction i -
Satisfaction Groups

Highly satisfied Partially satisfied Not satisfied

Ointment (Group 1)
Capsules (Group 2)

Combination of ointment and

capsules (Group 3)

12 (60 %) 6 (30 %) 2 (10 %)
8 (40 %) 5 (25 %) 7 (35 %)
15 (75 %) 3 (15 %) 2 (10 %)

No association between the level of satisfaction and treatment dosage form (Chi-
square = 7.66, df=4, P-value 0.1).

Side effects
(NS) was well tolerated with no reported side effects

Parameter of oxidative stress (MDA)

The mean baseline serum level of MDA was
1.04+0.23 pmol/L in patients on the ointment of
(NS) (10%w/w) twice daily. The level was signifi-
cantly decreased to 0.78+0.22 ymol/L at 12 weeks
of treatment (P < 0.05).

In patients who received the capsule of crude
powder of (NS) 500mg, the mean baseline serum
level of MDA was 1.09+0.37 umol/L which was
slightly and insignificantly reduced to 1.03+0.4
pmole/L at 12 weeks of treatment.

Patients who received the combination the
mean baseline serum level of MDA was 1.2+0.37
pmole/L, which became 0.86+ 0.33 umol/L at 12
weeks of treatment, the difference from baseline
value was statistically significant (P<0.05) (Table 5).

Table 5. Malondialdehyde) MDA)
level before and after 12 weeks of

treatment

Baseline 12 weeks % change P value
Ointment of Nigella sativa 1.04+£0.23 0.7810.22 25% <0.05
Capsules of Nigella sativa 1.09+0.37 1.03+0.40 5.5% NS
Combination of ointment and 124037 0.86+0 33" 439% <005

capsules Nigella sativa

* Significantly different (P-value < 0.05) from the corresponding baseline value.

Photographic viewing of patient response

Photographs of psoriatic lesions were taken for all
patients before starting treatment and at various

stages throughout the study period. A representa-
tive patient was presented in figure 1, in which clear
improvement in psoriatic lesions is seen.

|~

Figure 1. Photographic viewing of representative patients with psoriatic lesions of the left arm treated for 12 weeks
with the combination (ointment and crude powder capsule of Nigella sativa). (a) before treatment (b), after treatment.
Photographs (c) and (d) are for a representative patient with psoriatic lesion of the leg treated with ointment of Nigella
sativa for 12 weeks (c) before treatment, (d) after treatment
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DISCUSSION

The present study provides an attempt to investi-
gate the effectiveness of a herbal medication, (NS),
which has been shown in some studies as an effec-
tive agent in the treatment of various dermatological
diseases such as eczema, atopic dermatitis, acne
and skin wrinkles [7,8].

In the present work, the ointment of (NS) oil
(10% w/w) achieved complete cure of psoriatic le-
sions and marked remission in (65%) of cases after
12 weeks of treatment. The patients noticed im-
provement four weeks after starting the treatment.
There was a great satisfaction among patients who
were treated with the ointment preparation of (NS)
since the patients found aromatic smell of (NS)
pleasant, in addition, it did not stain and spoil clothes
as other ointment preparations did. Compared with
other routes of administration, the oil of (NS) as
ointment contains more purified and concentrated
constituents that probably, when used topically, de-
livers more active ingredients directly into the lesion
at the site of application. The crude powder of (NS)
in the form of capsules (500mg three times daily)
achieved improvement in psoriatic lesion in fifty per-
cent (50%) of cases started to appear after 8 weeks
of treatment, and showed satisfactory response
at the end of 12 weeks. The onset of action was
slower than treatment with either the ointment or the
combination. Capsules of (NS) were not preferred
by patients since most of them believed that skin
diseases, like psoriasis, are better treated by topical
preparations rather than oral medications. This, in
part, explains poor compliance with a subsequent
low cure rate among patients on oral treatment.
Complete cure of psoriatic lesions achieved in 85%
of patients treated with the combination seems ad-
ditive. The onset of action appeared earlier with the
combination treatment. A comparable effect on pso-
riatic lesion was obtained by principle drugs such as
methotrexate or zinc [6].

Another important aspect of the effectiveness
of (NS) in treating psoriatic lesion is its activity in
palmoplanter psoriasis which is frequently de-
scribed reluctant to treat as topical preparations
have difficulty in penetrating the thick epidermis of
palms and soles. In the present study there were 22
patients who had severe involvement of hands and
feet with no involvement of other parts of the body,
ten of them had been shown as highly responders
to the combination of (NS) ointment and capsules.
This indicates that the ointment of (NS) has the abil-
ity to penetrate the thick epidermis of palms and

soles, thus exerting a direct effect on psoriatic le-
sions.

The study period was extended for 12 weeks
and was completed during the summer season to
eliminate possible seasonal variations related ef-
fects. One limitation to the study, a control group of
psoriatic patients maintained on placebo treatment
for that length of time was not studied for ethical
reasons, therefore evaluation of the effectiveness of
active treatments in respect to placebo effect was
not possible.

In (31%) of patients, the disease relapsed four
weeks after cessation of treatment in patients on the
ointment. Higher relapse rate (50%) was observed
in patients on the capsules. The combination of oint-
ment and capsules is associated with the least re-
lapse rate (18%). In that respect, the combination
has the advantage on other treatments in achieving
better effect and having high remission rate, early
onset of action and the least relapse rate.

In general, the response to treatment is deter-
mined by the dose of the administered drug or sub-
stance. The range of oral doses of (NS) in dermato-
logical or other disease was not fully described. The
selection of (NS) dose for the present study was
based on information from various reports in man
and also by extrapolation from experimental ani-
mals. The dose of (NS) for oral administration was
500 mg three times daily and 10% ointment for topi-
cal use. Although it is frequently reported that (NS)
is safe [20], there are some limitations to increase
the doses since elevation in serum liver enzyme
was reported after oral treatment with (NS) to mice
[21]. In addition, a case report of contact dermati-
tis and recently a case of bullous eruption following
topical application of (NS) oil were reported [22,23].

Malondialdehyde (MDA), formed from the
breakdown of polyunsaturated fatty acid, serves
as a convenient index of peroxidation reaction and
oxidative stress. MDA was declined in psoriatic
patients after 12 weeks of treatment in the three
groups compared to pretreatment levels, the dif-
ferences from the base line were statistically sig-
nificant in two groups of patients (ointment and the
combination groups), p< 0.05.

The mechanism(s) by which (NS) produces
anti- psoriatic effects is not well documented, how-
ever the following mechanisms can be consid-
ered, immunomodulation,[10,11] antiangiogenesis
[24,25], antiproliferative [26], antioxidant [12], anti-
inflammatory [27,28], antibacterial [9], and antihis-
tamine effects [13]. (NS) contains zinc which has
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been shown effective in treatment of psoriasis par-
ticularly those who are zinc deficient or those with
low zinc levels [6]. In addition (NS) contains linoleic
acid which was found low in psoriatic patients. Lin-
oleic acid (unsaturated fatty acid) is an important
constituent of (NS) that inhibits the production of
leukotreine B4 and prostaglandin E2 which are in-
volved in the pathogenesis of psoriasis [29]. It was
found that there is an association between obesity
and psoriasis,[30] in addition, psoriasis was report-
ed to be associated with hyperlipidemia [31]. Thera-
peutic trial with statin found reduced serum lipid and
remarkable reduction in PASI - score in psoriasis
[32]. Thus in patients with psoriasis whether obese
or not, (NS) through its lipid lowering effect [33],
may benefit this group of patients.

In conclusion Nigella sativa (Black Cumin) is
found effective in treatment of plaque and palmo-
planter psoriasis. This effect is in agreement with
the results of a study in which psoriatic lesions is in-
duced in rats and treated with Nigella sativa [34]. Ni-
gella sativa was well tolerated; no side effects were
detected in the range of doses used in the present
study.
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