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ABSTRACT 

Background/Aim: Telogen effluvium (TE) is a scalp disorder characterized by the thinning or shedding of hair result-
ing from the early entry of hair in the telogen phase. Nigella sativa (NS) is a dicotyledonous belonging to the Ranuncu-
lacae family. It has been shown that its major constituent, tymoquinon (TQ), exerts anti-oxidant and anti-inflammatory 
effects by inhibiting pro-inflammatory mediators, such as cyclooxygenase and prostaglandin D2. The aim of this study 
is to evaluate the efficacy of NS essential oil as a potential treatment for TE, a pathology characterized by a significant 
inflammatory component. Study Design/Methods: Twenty patients affected by TE for this double-blind, placebo con- 
trolled and randomized study were enrolled. Ten of these patients were treated with a scalp lotion containing 0.5% NS, 
daily for 3 months, while the other ten patients were treated with placebo daily for 3 months. Videodermatoscopic 
analysis (Trichoscan Dermoscope Fotofinder®) and evaluation of three independent dermatologists were performed 
before treatment (T0), after 3 months of treatment (T3) and at the 6 months follow-up (T6). Results: The results 
showed a significant improvement in 70% of patients treated with NS. Videodermatoscopic analysis showed a signifi- 
cant increment of hair density and hair thickness in patients treated with NS. NS was also able to reduce the inflamma- 
tion observed in the majority of patients affected by TE. Conclusions: The results of this study suggest that NS can be 
considered potentially useful for the treatment of TE. 
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1. Introduction 

The term telogen effluvium (TE), first coined by Klig- 
man in 1961 [1], refers to the loss of club (telogen) hair 
in disease states of the follicle. TE is characterized by 
abnormality of hair cycling with excessive loss of te- 
logen hairs and it shows a heterogeneous etiology. To 
establish the cause of the hair loss, one requires a history 
to identify known triggers, biochemical investigations to 
exclude endocrine, nutritional or autoimmune etiologies 
and in many cases histology to identify the earliest stages 
of androgenetic alopecia. Pathogenic mechanisms of TE 
were suggested by Headington, who described five func- 
tional types of TE based on different phases of the fol- 
licular cycle: anagen release, delayed anagen release, 
short anagen syndrome, immediate telogen release, and 
delayed telogen release [2]. Early teloptosis, conveying 
teloptosis and early initiation of telogen represent the  

main mechanisms involved in hair loss in telogen [3]. 
Depending on the length of time, this increased shed- 

ding persists, it is referred to as an acute or chronic TE. 
In acute TE, the shedding can persist for up to 6 months. 
Acute TE usually occurs 2 - 3 months after a triggering 
event (major surgery, injury, severe illness, childbirth, 
crash diet and numerous medications) [4]. In about 33% 
of cases of acute TE, no triggering events can be identi- 
fied [2]. The pull test is positive (>6 hairs in telogen) and 
the trichogram usually shows more than 25% of telogen 
hairs [1]. Histological analysis of acute TE shows a nor- 
mal number of hair follicles with no miniaturization, and 
resembles normal scalp [5]. The acute form is a self-lim- 
iting condition lasting for about 3-6 months, but if the 
triggering event persists, the acute form can evolve in 
chronic condition. When the shedding lasts more than 6 
months, or persistently cycles in and out of periods of  
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increased shedding, it is called a chronic TE. A chronic 
TE can last for years and it is more often reported in 
women than men [6]. The accepted causes of this chronic 
condition are thyroid disorder, profound iron-deficiency 
anemia, malnutrition, drugs and chronic autoimmune 
diseases. Hair shedding involves the entire scalp. More- 
over, there is a moderate bitemporal recession, although 
it is possible to observe short and thinned hairs recently 
formed in the temporal region. One of the related symp- 
toms is trichodynia. Also in chronic TE, hair follicles do 
not present number variations, but there is an increased 
number of telogen hairs (20% - 30%, with respect to 5% 
- 10% of the normal scalp), and some evidence of minia- 
turization if it is superimposed on an evolving andro- 
genic alopecia [5]. The diagnosis of TE requires scalp 
examination, hair pull test, full blood count, thyroid func- 
tion test, syphilis serology and investigation of nutri- 
tional status (serum zinc, serum iron) [3]. Although the 
etiopathogenesis of TE is largely unknown, chronic 
stress may represent one of the major causes, since it is 
known that it exerts a profound inhibitory effect on hair 
growth [7,8]. In particular, the corticotropin-releasing 
factor (CRF), which is involved in stress response, is able 
to interrupt hair follicle growth cycle in humans and mice 
[9-11]. Occasional anagen dystrophy, trichodynia [12] 
and response to corticosteroids suggest an inflammatory 
nature for TE, which is also indicated by the presence of 
substance P (SP). SP, a member of the tachykinin neu- 
ropeptide family, is one of the strongest mediators of 
neurogenic inflammation [13,14], which acts through the 
activation of neurokinin 1 receptor (NK1R) and is in- 
volved in several inflammatory conditions [15,16]. SP 
was identified as a key mediator of stress-induced hair 
growth inhibition [17]. In fact, it activates the secretion 
of inflammatory cytokines, such as tumor necrosis fac- 
tor-α (TNF-α), interleukin-1β (IL-1β) and interferon-γ 
(IFN-γ), from macrophages and mast cells. This inflam- 
matory context may play a role in the damage of hair fol- 
licle morphology through up-regulation of apoptosis 
[18]. 

Nigella sativa (NS), commonly known as black cumin, 
is an annual flowering plant native to Mediterranean 
countries, Pakistan and India [19]. Thymoquinone (TQ), 
dithymoquinone (DTQ), thymohydroquinone (THQ), and 
thymol (THY) are the principal pharmacologically active 
constituents of NS. NS seeds and its oil extract have been 
demonstrated to exert anti-tumoral, anti-oxidant and anti- 
inflammatory activities in a number of diseases [20-22]. 
TQ, which represents the predominant component (30% - 
48%) of NS, has been reported to inhibit inflammatory 
cell infiltration in the brain through inhibition of NF-kB 
activation [23]. TQ shows an anti-inflammatory activity 
through the inhibition of cyclooxygenase 2 (COX-2) ex- 
pression and prostaglandin D2 (PGD2) synthesis, which  

would explain why NS has been considered a natural 
remedy for many diseases and inflammatory conditions. 
Moreover, recent studies revealed an important inhibitory 
role of PGD2 on hair follicle [24]: in fact, its binding to 
the GPR44 receptor expressed in the hair follicle seemed 
to induce miniaturization of the follicle, thus contributing 
to the development and maintenance of vellus-like hair 
and probably preventing the maturation of stem cells into 
progenitor cells and of vellus-like hair into normal, thick 
and pigmented, terminal hair. Therefore, NS inhibition of 
activation and synthesis of NF-kB and of PDG2 can con- 
tribute to the regulation of hair cycle [25]. 

Considering this, we suggested the use of NS as a pos- 
sible treatment for inflammation pathologies, such as TE. 

2. Materials and Methods 

2.1. Patients 

Twenty women affected by acute TE, aged between 22 
and 50 years (mean age 36 ± 8) were enrolled in this 
study. Principal exclusion criteria included: use of mi- 
noxidil within 1 year; use of drugs with androgenic or 
anti-androgenic properties; use of drugs that can lead hair 
loss; alopecia caused by surgery on the scalp; refusal to 
provide informed consent or to comply with the study 
protocol. 

All patients were fully informed about the purpose and 
duration of this study and they were free to leave the 
study at any time. The treatment with NS was planned to 
be withdrawn in case of observation of adverse event. 
Written informed consent was obtained from all the par-
ticipants. The study protocol conformed to the guidelines 
of the 1975 Declaration of Helsinki, as revised in 1983, 
and was approved by the research ethics committee of 
Sapienza University of Roma. 

2.2. Study Design 

Ten out of the twenty patients were provided with a topic 
formulation containing 0.5% NS essential oil, 3% glyc- 
erin, 0.4% lavender essential oil and 60% alcohol to 100 
ml. The other ten patients were provided with a topic 
formulation containing the same ingredients except for 
NS essential oil (placebo). Each patient was randomized 
by a computer-generated list to receive topic formula- 
tions (2 ml/day) containing either NS or placebo. Both 
the patient and dermatologist were “blinded” to the group 
assignment. Marked formulation packs (180 ml solution 
for 3 months supply) were designated for each patient. 
Patients accepted to comply with the study protocol by 
repeating the treatment daily, with 2 ml of formulation 
each day, for 3 months. Follow-up visits were scheduled 
after 3 and 6 months. High resolution digital photographs 
and photo-trichograms at baseline (T0), after 3 months of 
treatment (T3) and at the 6 months follow-up (T6) were 
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taken. 

2.3. Clinical Outcomes Evaluation 

The efficacy of treatment was assessed through evalua- 
tion of changes from baseline in hair density and thick- 
ness and through global photographic assessment by 
dermatologists. Such analyses were completed before the 
randomization code was broken at the end of the study. 

Determination of hair density was performed on mi- 
croscopic images acquired in an area of approximately 
1cm2 in the vertex region with Trichoscan Dermoscope 
Fotofinder® (Teachscreen Software, Bad Birnbach, Ger- 
many) using lenses with 20 or 70 factor of magnification 
and saved in the database. The same procedure was re- 
peated before the treatment (T0), after 3 months of treat- 
ment (T3) and after 6 months (T6). Trichoscan analysis 
software automatically calculated the number of hairs 
and hair density per square centimeter. The mean thick- 
ness of the hairs was also measured at baseline (T0), after 
3 month of treatment (T3) and at the 6 months follow-up 
(T6). Dermoscopic examination of hair loss areas on the 
scalp of patients was also performed to analyze the pres- 
ence of inflammatory pattern, such as severe itching, 
redness of the scalp and peripilar signs, corresponding to 
perifollicular pigmentations. 

The evaluation of treatment was made by assessment 
of standardized global photographs. The hairs of patients 
were centered-parted to take each photographic view. All 
the photos were registered before entering the study (T0), 
after 3 months of treatment (T3) and at the 6 months fol- 
low-up (T6). The degree of improvement was graded by 
three independent dermatologists who did not participate 
in the medical care of the patients and who were blinded 
to the treatment. The effectiveness of the treatment was 
evaluated by assigning a score, for each patient, compar- 

ing photographs separately, based on a 7-point scale: −3 
= greatly decreased, −2 = moderately decreased, −1 = 
slightly decreased, 0 = no change, 1 = slightly increased, 
2 = moderately increased, 3 = greatly increased. We con- 
sidered the average value among the scores assigned by 
each dermatologist. 

3. Results 

All the enrolled patients completed 3 months treatment 
and 6 months follow-up. 

3.1. Evaluation of Hair Density 

The aim of this study was to examine the difference be- 
tween patients treated with NS and placebo controls with 
regard to changes in hair density after 3 months of treat- 
ment (T3) and at the 6 months follow-up (T6). At T3, 
90% of patients using NS solution demonstrated a sig- 
nificant increase in the number of hairs/cm2 in compari- 
son to baseline (T0), while in the group of patients 
treated with placebo, only 30% of patients showed hair 
density increase (Table 1, Figures 1(a), (b)). In detail, 
nine out of ten patients belonging to the NS group 
showed an increase in hair number. Five of these patients 
reported a further increase at T6, while in four patients 
we observed a stabilization of the disease with a preser- 
vation of hair density also at follow-up. Results strongly 
differed from the placebo group, where six out of ten 
patients displayed severe hair loss at both T3 and T6, 
only three patients showed an improvement in hair den- 
sity, and one patient showed a stabilization of the disease 
with the same hair density at T0 and T3 (Table 1). 

3.2. Evaluation of Cumulative Hair Thickness 

We assessed cumulative hair thickness, an additional 
 
Table 1. Hair density/cm2 in patients treated with NS or placebo at the baseline (T0), after 3 months of treatment (T3) and at 
the 6 months follow-up (T6). 

NS group Placebo group 
Patient N. 

T0 T3 T6 
Patient N. 

T0 T3 T6 

2 179 182 182 1 146 144.5 142 

3 232.5 242.5 263 5 105 102 102 

4 106 127.5 127.5 6 132.5 127.5 117.5 

8 202 205 205 7 220 174 143.5 

10 182 197.5 198.5 9 213.5 215 217.5 

11 221 223 225.5 13 182 176.5 176.5 

12 228.5 229 229 14 198.5 190 180.5 

15 251.5 247.5 247.5 16 176 178.5 182 

19 133.5 137 145 17 172 178.5 182 

20 224 245.5 246 18 115.5 115.5 119 
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Figure 1. (a), (b) Graphical representation of the variation in hair density/cm2 in patients treated with NS (a) or placebo (b) 
after 3 months of treatment; (c), (d) Graphical representation of the variation in hair thickness (mm) in patients treated with 
NS (c) or placebo (d) after 3 months of treatment. 
 
useful parameter to estimate the real efficacy of the 
treatment. After 3 months of treatment, all patients in NS 
group showed a relevant increase in cumulative hair 
thickness. In fact, also in the three patients who showed 
no relevant variation in hair density, we observed a posi- 
tive variation in cumulative hair thickness. Moreover, the 
evaluation after 6 months showed a preservation or fur- 
ther improvement of hair caliber in all patients (Table 2, 
Figure 1(c)). Conversely, in the placebo group cumula- 
tive hair thickness was decreased in 60% of patients, 
while only 20% showed an increase in cumulative hair 
thickness and 20% showed no variations in hair caliber 
(Table 2, Figure 1(d)). 

3.3. Determination of NS Effects on Scalp 
Inflammation 

We also evaluated the possible presence of an inflamma- 
tory pattern, represented by severe itching, redness of the 
scalp or perifollicular lymphocytic infiltrates around the 
bulb hair (peripilar signs). Symptoms of inflammation 
were recognizable in almost all patients, and in particular 
we identified the presence of peripilar sign in 60% of our 

patients. Our results confirmed that patients subjected to 
NS treatment underwent a significant improvement of the 
inflammatory state, with a complete regression of peripi- 
lar sign (Figure 2(a)). Disappearance of perifollicular 
inflammation in NS-treated patients was also accompa- 
nied by reduction of one of the main inflammatory symp- 
toms, trichodynia. Conversely, patients treated with pla- 
cebo still maintained an inflammatory condition at the 6 
months follow-up (Figure 2(b)). 

3.4. Determination of NS Effects by Global 
Photographic Assessment 

Clinical efficacy of NS was checked after 3 months of 
daily topical application of the mixture to the scalp (T3) 
and at the 6 months follow-up (T6). Patients treated with 
NS or placebo were evaluated by three independent der- 
matologists who classified all patients using a 7-point 
scale, by analyzing pictures taken 3 months after treat- 
ment (T3) and at the 6 months follow-up (T6), in com- 
parison with pictures taken at the baseline before treat- 
ment (T0). 

In the NS group, dermatologists graded three patients  
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Table 2. Cumulative hair thickness (mm) in patients treated with NS or placebo at the baseline (T0), after 3 months of 
treatment (T3) and at the 6 months follow-up (T6). 

NS group Placebo group 
Patient N. 

T0 T3 T6 
Patient N. 

T0 T3 T6 

2 0.062 0.063 0.064 1 0.070 0.068 0.087 

3 0.081 0.087 0.087 5 0.067 0.065 0.065 

4 0.077 0.098 0.098 6 0.059 0.053 0.049 

8 0.078 0.081 0.082 7 0.062 0.054 0.034 

10 0.075 0.088 0.088 9 0.080 0.083 0.094 

11 0.075 0.077 0.077 13 0.075 0.060 0.060 

12 0.076 0.077 0.077 14 0.067 0.063 0.053 

15 0.052 0.062 0.063 16 0.071 0.071 0.069 

19 0.078 0.085 0.085 17 0.079 0.081 0.085 

20 0.086 0.096 0.095 18 0.077 0.077 0.083 

 

 
(a) 

 
(b) 

Figure 2. Inflammatory signs in patients affected by TE. (a) Patients treated with NS showed complete regression of peripilar 
signs at the 6 months follow-up (T6), compared to baseline (T0); (b) Patients treated with placebo showed persistent scalp 
inflammation at the 6 months follow-up (T6), compared to baseline (T0). 
 
as steady, three patients as slightly improved, two pa- 
tients as moderately improved and two patients as highly 
improved. These conditions were not changed at the 6 
months follow-up (Table 3, Figure 3(a)). Patients 
treated for 3 months with placebo (T3) were classified as 
follow: two patients as slightly improved, two patients as 
stable, four patients as slightly worsened and two patients 
as moderately worsened. At the 6 months follow-up, two 
patients maintained the same condition than in T3, three 
patients reported a slight improvement with respect to T3,  

thus indicating the beginning of a spontaneous resolution 
of acute TE, and five patients presented a worsened con- 
dition, predictive of TE chronicization (Table 3, Figure 
3(b)). 

4. Discussion 

Telogen effluvium is a hair cycling alteration with an 
excessive loss of telogen hairs. In acute TE, patients pre- 
sented a sudden and massive hair loss, generally 2 - 3  
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Table 3. Summary of patients’ outcomes assessed 3 months 
after treatment (T3) and at the 6 months follow-up (T6). 
For each patient is reported the mean of the scores assigned 
by three independent dermatologists using a 7-point che- 
cklist. 

NS group Placebo group 
Patient N. 

T3 T6 
Patient N. 

T3 T6 

2 0 0 1 −1 −2 

3 +1 +1 5 −1 −1 

4 +3 +3 6 −1 −2 

8 +1 +1 7 −2 −3 

10 +2 +2 9 +1 + 2 

11 0 0 13 −2 −2 

12 0 0 14 −1 −2 

15 +1 +1 16 0 −1 

19 +3 +3 17 +1 +2 

20 +2 +2 18 0 +1 

 

 
(a) 

 
(b) 

Figure 3. Clinical photographs of representative patients 
treated with NS (a) or placebo (b), at baseline (T0) and at 
the 6 months follow-up (T6). 
 
months subsequent to a triggering event. If these trigger- 
ing factors are prolonged, shedding hairs can develop 
insidiously and lead to chronic TE. Minoxidil, a potent 
antihypertensive agent, represents the most frequent 
topical treatment [26]. Nevertheless, this drug causes 
some adverse effects, such as scalp irritation, including 
dryness, scaling, itching, and/or redness [27]. Most cases 
(82%) of scalp irritation after treatment with minoxidil 
resulted from a contact dermatitis to propylene glycol, a 

vehicle of the solution [28]. Moreover, such treatment 
needs to be prolonged indefinitely to maintain a response. 
Furthermore, since this drug acts by altering hair cycling, 
causing premature termination of telogen phase and pro- 
bably prolonging anagen [29], minoxidil treatment could 
be disadvantageous in TE, causing an increase in hair 
loss due to the synchronization of the hair cycle. 

NS is a plant with a wide spectrum of pharmaco- 
logical actions, such as anti-diabetic, immunomodulatory, 
analgesic, anti-inflammatory and antioxidant effect [22]. 
It has been demonstrated that administration of NS seed 
extract intraperitoneally to rats does not affect hepatic 
and renal function [30]. No mortality or over-toxicity has 
been observed during oral administration of the seed oil 
in rats and mice, even at high doses [31]. Thymoquinone, 
the most representative component of NS, showed anti- 
inflammatory effects since it is able to suppress pro- 
inflammatory cytokines such as IL-1, TNF- [32], IL-4, 
IL-5, IL-3 [33]. Several studies tested this substance in 
different conditions, such as cancer [22] and inflamma- 
tory diseases [34]. 

Considering that TE is characterized by a high in- 
flammatory component and that NS possess well-known 
anti-inflammatory properties, we decided to evaluate the 
effects of NS in the treatment of TE. The aim of this 
double blind, placebo controlled, randomized study was 
to obtain a reduction of inflammatory compounds in or- 
der to re-establish hair cycle and to reduce the healing 
time in patients affected by acute TE. Our data demon- 
strated NS efficacy by an improvement of hair density 
and hair thickness after 3 months of treatment (T3). In 
particular, 70% of patients showed an improvement, with 
increase in hair growth, while 30% of patients showed no 
change and none showed TE worsening. In the placebo 
group, 50% of patients showed worsening of clinical 
condition, 20% showed no change and developed chronic 
TE after 6 months and only 20% showed a partial im- 
provement. 

Moreover, we also documented the presence of a scalp 
inflammation in patients affected by TE, with evidence 
of perifollicular inflammatory infiltrate in 60% of our 
patients, indicated by the finding of the so-called peripi- 
lar sign, first described by Deloche et al. [35] as a brown 
or brown-gray circular, perifollicular discoloration, lin- 
ked to superficial perifollicular lymphocytic infiltrates. 
Although the mechanism leading to the pigmentation of 
the perifollicular skin surface is still unknown, the pe- 
ripilar sign may be observed in persons with androge- 
netic alopecia and, occasionally, in TE [35]. We were 
able to demonstrate that NS treatment provide an im- 
provement of scalp inflammation, with disappearance of 
peripilar sign and other symptoms related to inflamma- 
tory pattern. 

Previous studies reported few cases of allergic contact 
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dermatitis following topical application of NS oil [36, 
37], but a more recent study pointed out the absence of 
cutaneous adverse effect with 2% NS topical treatment 
[38]. In our study, for all the duration of treatment, no 
patients developed cutaneous adverse effect or allergy to 
the substance. 

In our study, the lack of efficacy found in some pa- 
tients (30% of patients who did not take advantage from 
NS treatment) might be partially related to failure of 
compliance in these patients. Moreover, since TE shows 
a heterogeneous etiology, it is possible that in some of 
these patients the pathology did not present a strong in- 
flammatory component, thus limiting the effectiveness of 
NS treatment. 

5. Conclusion 

In conclusion, our results confirmed data of previous 
studies about anti-inflammatory properties of NS and its 
ability in reducing symptoms, such as trichodynia, typi- 
cal of patients affected by TE. Moreover, the results ob- 
tained indicated that NS is effective in promoting hair 
growth, thus inducing a significant improvement in terms 
of hair density and caliber. Considering this, we suggest 
that topical use of NS for TE treatment can be considered 
as a valid alternative to traditional therapies such as mi- 
noxidil. 
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