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Therapeutic Effects of Nigella Sativa Linn (Black Cumin) on Candida albicans
Vaginitis
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Background: Monilial Vaginitis is one of the most common gynecological problems among women all over the world causing 10 million
consultations annually. Although the global prevalence of vaginitis is not clear, it has been reported that this infection becomes about
twice more. The first cause of vaginitis in the Europe and the second cause in the United States are infections related to Candida albicans.
Generally, the important cause of vaginitis is Candida albicans. Popular drugs regarding Candida albicans Vaginitis are topical ones such as
Azoles. These drugs are known to cause severe adverse effects and high rate of relapse, in contrast some antifungal effects of Nigella Sativa
L. without causing any adverse effect have been reported.

Objectives: The aim of this study was to determine the effect of Nigella Sativa Linn capsule in the treatment of Candida albicans vaginitis.
Patients and Methods: This study was a randomized clinical trial, triple-blind, placebo controlled study performed on 100 women in Iran.
Gynecological and microbiological evaluations were performed before and after the treatment. There were not statistically significant
difference in signs and symptoms of monilial vaginitis before the treatment (P> 0.05). Nigella Sativa Linn capsule and clotrimazole vaginal
cream for the study group and placebo capsule and clotrimazole vaginal cream for the control group were prescribed for seven days. Data
was obtained by interview and observation and analyzed with Chi-square, t-test, Mann-Whitney, Fisher-exact-test and McNemar tests.
Results: There was a statistically significant difference in vaginal itching, discharge, irritation, vulvovaginal redness and inflammation
after the treatment between the two groups and much more in the study group (P < 0.001). However, the culture and wet mount (with
KOH) results showed much improvement in the study group after treatment.

Conclusions: The use of Nigella sativa L. capsule with clotrimazole vaginal cream was found more effective than clotrimazole vaginal
cream alone, in most common symptoms and signs of this vaginitis. Therefore, Nigella Sativa L. capsule is suggested for the treatment of
Candida albicans Vaginitis.
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1. Background

Vaginitis is the most common gynecological problem
among women seeking the treatment and causing 10
million physician visits annually (1). Although the global
prevalence of vaginitis is not clear, it has been reported
that this infection becomes about twice more (2). This
infection is the first cause of vaginitis in Europe and the
second cause in the United States (3). Candidiasis is the
second common vaginal infection. Approximately 75% of
all women experience it at least once (4) and 40 - 50% of
women may experience twice in their life; whereas, 5% of
them complain of recurrence of candidiasis vulvovagi-
nitis (5). About 25 - 45% of patients have candida albicans
vaginitis in Iran (6).

Currently, antifungal drugs are used for prevention and
treatment of candidiasis that cause some drug-resistant
species and encourage researchers to search for botani-

cal drugs (7). Instead of Candida albicans infections, oth-
ers are increasing that do not respond to treatment with
common drugs such as clotrimazole and fluconazole (8).
The vaginal cream clotrimazole 1% has some adverse ef-
fects including depression, painful urination, increase
of hepatic enzymes, irritation and dermatitis. It has not
been teratogen in animals, but was shown to be embryo
toxic. Therefore, it is better to use with caution during
pregnancy and breast-feeding (9). Herbal medicine has
fewer adverse effects, less drug resistance, lower price
and people tolerate them easier. A lot of medicinal plants
are found in developing and developed countries (10).
Nigella Sativa Linn is a member of Ranunculaceae fam-
ily, which grows in Asia and the Middle East. It has been
used as food and natural drug (11). The ingredients of
Nigella Sativa are Thymoquinone, Thymohydroquinone,

Copyright © 2015, Infectious Diseases and Tropical Medicine Research Center. This is an open-access article distributed under the terms of the Creative Commons
Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in
noncommercial usages, provided the original work is properly cited.



Adiban Fard F et al.

Dithymoquinone and Thymol (12). The process of inflam-
mation balances with lipo-oxygenizes (13) and Nigella’s
Thymoquinone inhibits the cycle of oxygenize (14, 15).
Some pharmacological effects of Nigella Sativa L. include
antimicrobial, anti-inflammatory, immune stimulation
and anti-cancer properties (16).

2. Objectives

The aim of this study was to determine the effect of Ni-
gella Sativa Linn capsule in the treatment of Candida albi-
cans vaginitis.

3. Patients and Methods

This study was a two-group study and triple-blind clini-
cal trial blinded for investigator, drug producer and pa-
tients. The study protocol was approved with the ethical
code (116/3705) and written consent was obtained from
patients. The study was explained to patients, ensuring
them to maintain their information and referring them
if there were adverse effects or drug sensitivity. Patients
did not know whether the capsules contained Nigella S.
or placebo; vaginal cream clotrimazole was used for the
both groups. Women were at reproductive age who com-
plained for genital infections referring to Nader Clinic of
Shahid Beheshti University of Medical Science in Tehran,
Iran as a referral and governmental center from October
2013 to February 2014. Samples were chosen by conve-
nience sampling and then allocated by stratified permu-
tation blocks into the two groups of 44 women. By con-
sidering 10 - 15% potential loss of follow-up, 50 women in
each group were allocated using the following Equation;

Equation 1.

2
<z1,% zp<1—p>+zi+ﬁ P1(1—P1)+P2(1—P2)>
(P—P,)?

n=

P/=0.90

P,=0.70

@=0.05 »Z =196

B=0.2 —7,=0.84

n,=n,=44

Expected Power = 80%

Including: A and B (treatment with clotrimazole vagi-
nal cream and Nigella S. capsule for the study group and
vaginal cream clotrimazole and placebo capsule for the
control group).

Inclusion criteria were:

-Women who aged 18 - 44 years.

-Having a symptom and sign of vulvovaginitis candidia-
sis and positive results for lab tests

- Not used antibiotics 14 days before the study

- Not used vaginal drugs 48 hours before the study

- Not used vaginal douche or quietuses 24 hours before
the study

- Not used immunosuppressive drugs

- No trichomonal vaginitis, bacterial vaginitis or cervi-
citis and PID

- Not pregnant or breastfeeding

- Not having monilial vaginitis for four times or more
than one year before the study

- Not premature menopause or mental retard

- Not having medical diseases such as diabetes, weak-
ened immune system, thyroid disease and anemia

-Not using IUD and OCP

- Not using capsule two times or more

-Not menstruated and no abnormal uterine bleeding

The research was explained by one observer for patients
who had all the inclusion and none of the exclusion crite-
ria with positive results for candidiasis culture. After get-
ting written consent from patients and filling checklists
for signs, symptoms (content validity, Kappa 95%) and de-
mographic information, sample was taken in lithotomy
position after sterilizing speculum from the vaginal for-
nix. Discharge specimen was put on two slides by swap.
One slide was wet with a drop of KOH solution 10% for
Whiff test and observing hypha of Candida albicans using
microscope with 40 x magnifications (calibrated). The sec-
ond slide was wet with a drop of normal saline and put un-
der microscope (40 x) to see clue cells of bacterial vagino-
sis and flagella of trichomonal vaginitis (Kappa 95%). The
other swap was put into normal saline tube for culture test
by Chromagar (Merck, Germany), transferring to laborato-
ry and preparing after 48 hours (Kappa 95%). pH was deter-
mined by pH paper (Merck, Germany). Exclusion criteria
were positive results for whiff test, not observing hypha
and observing clue cell or flagella. The disease was proved
with positive symptoms, signs and laboratory tests. Posi-
tive culture in Chromagar confirmed the diagnosis. For
treatment, vaginal cream clotrimazole was prescribed
seven nights in the both groups and Nigella capsule (500
mg) was prescribed for the study group twice a day, seven
nights and placebo capsule (500 mg) was prescribed for
the control group twice a day, seven nights. The second vis-
it (2 - 7 days after the treatment) repeated as the first one,
also patients were asked for any adverse effects. Successful
treatment was considered with negative results for hypha
slide and culture test. Statistical analysis was performed
using SPSS software version 20.0 for windows (SPSS Inc.,
Chicago, USA). Quantitative data was presented with Mean
+ Standard Deviation (SD) and analyzed with McNemar,
Chi-square, t-test, Fisher-exact-test and Mann-Whitney sta-
tistical tests. P value less than 0.05 was considered statisti-
cally significant.

4.Results

Age, weight and educational level were baseline vari-
ables. The populations mean age and weight were 30 - 31
years and 60 - 65 kg (Table 1)

There was no significant difference (P = 0.66) between
the two groups in educational level according to Chi-
square test and most of them had diploma. Socioeco-
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nomic situation was an intervening variable measured by
four variables including job (Chi-square, P = 0.28), hous-
ing-index (Chi-square, P=0.54), income (Fisher exact test,
P=0.15) and number of family (t-test, P= 0.80). There was
no significant difference between the two groups.

There was no significant difference (P> 0.05) between the
two groups before and after the treatment in symptoms
including vaginal itching, discharge, vulva irritation, dys-
uria and dyspareunia, according to Chi-square test. How-
ever, vaginal itching, vaginal discharge and vulva irritation
were different between the two groups after treatment (P
< 0.001) and decreased more in the study group. Accord-
ing to McNemar test, significant differences were observed
in the both groups before and after the treatment (P <
0.05) and according to Chi-Square test, significant differ-
ences were observed between the groups in vaginal itch-
ing, discharge and vulva irritation (P < 0.001). This showed
that symptoms were improved after the treatment; how-
ever, improvement in the study group was more than the
control group in three above-mentioned symptoms. The
symptoms did not worsen in two groups (Table 2).

Table 1. Comparison of Mean Individual Characteristics in the
Study and Control Groups

Groups Nigella Group Placebo Group Independent
n=50 n=50 t-test
Mean +SD Mean + SD t Df P
Age 30.82+6.58 30.66 = 6.61 012 98 0.90
Weight 63.34 £12.86 63.26+10.93 0.03 98 0.97
Height 160.44 £ 4.70 160.42+4.48 0.02 98 0.98

Table 2. Comparison of Distribution of Symptoms in the Study
and Control Groups 2

Group Symp-  Nigella Sativa Group Placebo Group
toms (before) (After) (After)
+ - +
Itching
+ 2(4) 44 (88) 13(26) 32(64)
0(0) 4(8) 1(2) 4(8)
Discharge
+ 1(2) 47(94) 18 (36) 27(54)
0(0) 2(4) 1(2) 4(8)
Irritation
+ 1(2) 28(56) 13(26) 5(10)
0(0) 21(42) 7(14) 25(50)
Dysuria
+ 4(8) 7(14) 7(14) 4(8)
0(0) 39(78) 1(2) 38(76)
Dyspareunia
+ 8(16) 8(16) 6(12) 4(8)
_ 0(0) 34 (68) 0(0) 40 (80)

a All Values are Presented as No. (%).
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Inflammation and redness in vulve, pustular papular
wound in vulve, abnormal cervix, inflammation and red-
ness in grain and pustular papular wound in grain had
no significant differences between the two groups (P >
0.05) before and after the treatment. However, inflamma-
tion and redness in vulve was different in the two groups
after the treatment (P < 0.001) and decreased more in the
study group. According to McNemar test, significant dif-
ferences were observed in the both groups before and
after the treatment (P < 0.05) and signs were improved
after the treatment. According to Chi square test, signifi-
cant differences were observed between two groups re-
garding inflammation and redness in vulve (P = 0.002).
The signs did not worsen in the two groups (Table 3).

Table 3. Comparison of Distribution of Signs in the Study and
Control Groups 2

Group Signs (before) Nigella Sativa  Placebo

Group (After) Group (Af-

ter)

+ + -
Inflammation and Redness
in vulve
+ 1(2) 44(88) 11(22) 38(76)
- 0(0) 5(10) 0(0) 1(2)
pustular papular wound in
vulve
+ 0(0) 15(30) 1(2) 17(34)
- 0(0) 35(70) 0(0) 32(64)
Abnormal cervix
+ 0(0) 9(18) 0(0) 6(12)
- 0(0) 41(82) 0(0) 44(88)
Inflammation and redness
in grain
+ o(0) 1(2) 1(2) 4(8)
- 0(0) 49(98) 0(0) 45(90)
pustular papular wound in
grain
+ o(o) o(o) o(0) 1(2)

0(0) 50(100) 0(0) 49(98)

2 All Values are Presented as No. (%).

Wet mount with KOH, culture test with Chromagar, wet
mount with normal saline and pH test had no significant
differences (P> 0.05) between the two groups before the
treatment. Wet mount of patients with normal saline had
always negative results before and after the treatment, so
there was no statistical analysis. pH of patient’s discharge
was always positive and natural before and after the
treatment, so there was no statistical analysis. According
to McNemar test and Chi-Square, significant differences
were observed between the both groups before and after
the treatment for wet mount with KOH and Chromagar
culture (P < 0.001); wet mount with saline and Chro-
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magar culture improved after the treatment in the study
group more than the placebo group (Table 4).

Table 4. Comparison of Distribution of lab Tests in the Study
and Control Groups @

Groups Lab tests Nigella S. Group Placebo Group
Before After Before After
Wet mount (KOH)
+ 50(100) 1(2) 50(100) 25(50)
- 0(0) 49(98) 0(0) 25(50)
Chromagar Culture
+ 50(100) 1(2) 50(100) 19(38)
- 0(0) 49(98) 0(0) 31(62)

2 All Values are Presented as No. (%).

5. Discussion

The rising prevalence of candida albicans antibiotic re-
sistance increased the need for new and safe drugs for the
treatment of vulvovaginitis candidiasis. However there
are some in vitro and in vivo researches on Nigella Sativa
Linn and its medicinal effects, there is no study about the
effect of this herb on candida albicans vaginitis in hu-
man.

The results of demographic variables are in agreement
with the present study. Wallimg’s study (17) in the United
States showed that most candidiasis vaginitis samples
were not pregnant, which does not agree with the present
study. The difference may be because of pregnancy age in
Iran, which is lower than Western countries. According to
education level of patients that was diploma, Simbar et
al. (18) in their study obtained the mean education year
of test group as 9.05 * 4.37 and for control group as 9.52
+3.61, which was lower than diploma; the difference may
be due to improved education level.

In the current study, all symptoms decreased in the two
groups and both treatments improved the symptoms,
but more improved in the study group, compared to the
placebo group in symptoms including vaginal itching
and vaginal discharge and equal effect on other symp-
toms in both group was observed. The result showed
that improvement of all signs was the same in the two
groups and both treatments improved the symptoms,
but more in the study group compared to placebo group
in the inflammation and redness in vulve and a same re-
sult achieved in other signs. Comparison of differential
mean in number of symptoms and signs after the treat-
ment showed that improving in the symptoms of vul-
vovaginal candidiasis in Nigella group was a decrease
of 2.68 units (P < 0.001), however, it was 1.24 units in the
placebo group, which means that Nigella could improve
the symptoms two times more than placebo. According
to McNemar test, significant differences were observed
in the both groups before and after the treatment for
wet mount with KOH and Chromagar culture (P < 0.001),

however, Chi-Square test showed significant differences
between the two groups after the treatment (P < 0.001).
Wet mount with KOH and Chromagar culture improved
after the treatment in Nigella group more than the place-
bo group. The result of this article emphasized the Nige-
lla’s mechanism. Although there is no research about the
therapeutic effect of Nigella Sativa L. on Candida albicans
vaginitis in humans, some herbal drug such as honey,
cinnamon and Myrtus were more effective than clotrima-
zole.

This study can produce scientific evidence for using in
traditional medicine; also, can be a base for further stud-
ies to develop effective anti-fungal drugs (strong points).
We could not prepare oil capsules of Nigella Sativa (weak
point). Finally, regarding the findings of this study, this
drug can be used with confidence for treatment of can-
didiasis vaginitis in patients who tend to treatment with
herbal medications or cases resistance to clotrimazole.
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