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Ter-butylhydroquinone is a marker for sensitivity to Nigella sativa oil allergy: 5 new cases.
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Use of complementary and alternative medicine has increased in western industrialized
countries (1,2). Nigella sativa oil (NSO), used as an herbal medicine for thousands of years,
draws interest for its immunoregulatory, antimicrobial, cardiovascular and antitumoral
properties (3). Although alternative medicine are supposed to be safe by the patients (4), allergic
contact dermatitis (ACD) and bullous dermatitis with NSO, have been reported (5,6). The
hypothesis that thymoquinone (TQ), its major component, was the causative substance of
allergic reaction to NSO was proposed (7) but thymoquinone is not yet available in France for
patch tests. Only NSO patch test can be performed. In one recent case report (8), we reported
that due to a close chemical structure between ter-butylhydroquinone (TBHQ) and TQ, positive
patch tests with TBHQ, TQ and NSO could be observed, suggesting that TBHQ could be a
marker for sensitivity to TQ and so, to NSO. In order to confirm this hypothesis, we report the
results obtained in 5 consecutive patients with ACD to NSO also having been tested with
TBHQ.

OBSERVATION:

4 patients with topical application and 1 patient with topical and also oral intake of NSO

presented NSO ACD. Patch tests with the European baseline, cosmetic series including TBHQ
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at 1% petrolatum (Chemotechnique, Velinge, Sweden), with the own patient NSO at 5%
petrolatum patch test and as is it semi-open test were performed with readings at Day 2 and 4.
In all cases, positive patch-test reactions occurred with NSO and TBHQ patch tests (Figure 1,
Table 1).

DISCUSSION:

TBHQ (synonym: 2-ter-butylbenzene-1,4-diol), known as non-irritative, is an antioxidant who
prevents oxidation of lipid component in cosmetics such as vegetable skin oil (9), lipstick, and
hair dye. It has also industrial uses: to stabilize chemicals or to delay polymerization of
polyesters (10). A few cases of contact dermatitis from TBHQ have been reported, mainly with
hair dyes (10). In our patients, no previous exposure and sensitization to TBHQ was found and
NSO was the relevant allergen. TBHQ is not contained in NSO (11) but its chemical structure
is very similar to those of TQ (8,12). TBHQ could be a pro-hapten. Through an oxydation
process, ter butyl hydroquinone (2-tert-butylbenzene-1,4-diol) could lead to a 1,4-
benzoquinone structure, also called para-quinone, with a close chemical structure of those of
thymoquinone (2-methyl-5-isopropyl-1, 4-benzoquinone. Thereby, the similar patch tests
profile results in our 5 patients support the hypothesis that TBHQ is a good marker for NSO
allergy through a TQ sensitization. Unfortunately, we could not obtain TQ to do patch tests
with a fresh preparation in these 5 cases. In a previous study we used a pre-diluted solution of
TQ prepared by a chemist. This preparation was no longer available. TQ is commercialized for
laboratory investigations and not for human use, thus it cannot be used for patch test material
in our country. Studies are ongoing on the pharmacological effect of TQ. TQ has anti-cancer
activity, inducing apoptosis or activating tumor suppressor genes. Therefore, using TQ in
powder and dilute it in petrolatum could not be proposed, due to a potential risk of toxicity in

handling this molecule which has anti-oncogenic properties (13).

The clinical and histological presentation of NSO may considerably differ and the diagnosis
could be challenging. Indeed, patient #1 was referred for suspicion of symmetrical drug-related
intertriginous and flexural exanthema to radiocontrast media, while patient #5 looked like an
acute localized exanthematous pustulosis (ALEP). In 4 of 5 cases, patients did not
spontaneously mention the use of NSO and information was found only after questioning about
the use of essential or vegetable oils or NSO. As previously reported (14), our cases highlight
the necessity of questioning patients for their undisclosed use of alternative medicine . In patient
#5, referred for a suspicion of an antibiotic-induced ALEP or ACD to antiseptics, the positive



result of the TBHQ patch test straighted the diagnosis by re-questioning the patient that initially
did not mentioned the use of NSO.

These 5 cases and the previously published one, sustained the hypothesis that due to chemical
similarities with TQ which is supposed to be the responsible for NSO sensitization, TBHQ
would be a good marker for NSO allergy. Moreover, in case of positive TBHQ patch test it is
necessary to question the patient on his use of NSO and inform him to avoid any further

application of this vegetal oil.



1. Horrigan BJ. New NHIS survey reveals that 38% of American adults use CAM. Explore N 'Y
N. avr 2009;5(2):71-73.

2. Eardley S, Bishop FL, Prescott P, Cardini F, Brinkhaus B, Santos-Rey K, et al. A systematic
literature review of complementary and alternative medicine prevalence in EU. Forsch
Komplementarmedizin 2012;19 (Suppl 2):18-28.

3. Gholamnezhad Z, Havakhah S, Boskabady MH. Preclinical and clinical effects of Nigella
sativa and its constituent, thymoquinone: A review. J Ethnopharmacol. ao0t 2016;190(22):372-386.

4. Beyerstein BL. Alternative medicine and common errors of reasoning. Acad Med J Assoc Am
Med Coll. 2001;76(3):230-7.

5. Dehavay F, Kolivras A, Scheers C. Local and systemic adverse skin reactions following the
use of herbal products believed to contain NIGELLA SATIVA seeds and oil. Contact Dermatitis.
2019;80(3):176-177.

6. Bonhomme A, Poreaux C, Jouen F, Schmutz J -1., Gillet P, Barbaud A. Bullous drug eruption
to Nigella sativa oil: Consideration of the use of a herbal medicine - clinical report and review of the
literature. J Eur Acad Dermatol Venereol. avr 2017;31(4):e217-e219.

7. Gaudin O, Toukal F, Hua C, Ortonne N, Assier H, Jannic A, et al. Association Between
Severe Acute Contact Dermatitis Due to Nigella sativa Oil and Epidermal Apoptosis. JAMA Dermatol.
2018;154(9):1062-1065.

8. Kurihara F, Soria A, Lepoittevin J, Chasset F, Barbaud A, Pecquet C. Thymoquinone as a
causative allergen in NIGELLA SATIVA oil contact dermatitis with cross-reactivity to t -
butylhydroquinone. Contact Dermatitis. 2020;83(2):132-134.

9. Aalto-Korte K. Allergic contact dermatitis from tertiary-butylhydroquinone (TBHQ) in a
vegetable hydraulic oil. Contact Dermatitis. 2000;43(5):303.

10. Field S, Hazelwood E, Bourke B, Bourke JF. Allergic contact dermatitis from tertiary-
butylhydroquinone and Laureth 12 in a hair dye. Contact Dermatitis. 2007;56(2):116.

11. Ali BH, Blunden G. Pharmacological and toxicological properties of Nigella sativa. Phytother
Res. 2003;17(4):299-305.

12. Johnson-Ajinwo OR, Ullah I, Mbye H, Richardson A, Horrocks P, Li W-W. The synthesis and
evaluation of thymoquinone analogues as anti-ovarian cancer and antimalarial agents. Bioorg Med
Chem Lett. 2018;28(7):1219- 1222.

13. Goyal SN, Prajapati CP, Gore PR, Patil CR, Mahajan UB, Sharma C, et al. Therapeutic
Potential and Pharmaceutical Development of Thymoquinone: A Multitargeted Molecule of Natural
Origin. Front Pharmacol. 2017;8:656.

14. Robinson A, McGrail MR. Disclosure of CAM use to medical practitioners: a review of
qualitative and quantitative studies. Complement Ther Med. 2004;12(2-3):90- 98.



Figure 1. Patient #1, NSO 5%, Open NSO as it and TBHQ patch test.



Patient 1

Reason for use
Nigella sativa oil

Hemorrhoids
(TA)

Atopic dermatitis
(TA)

hands and feet
(Ingestion and
TA)

Alopecia (TA on
scalp)

Patient 2 Patient 3 Patient 4 Patient 5
Sex F F F F F
Age (y.0) 46 55 47 48 41
Joint pain of

Otodynia (TA on
the left ear)

Clinical features

Gluteal fold
erythema, target-
like erythematous
papules of the left

Worsening of
atopic dermatitis

Papulo-vesicular
generalized rash

Oedematous
eczema on the
scalp, extended to
the face

Left ear
inflammation and
edema extended
to the left hemi-

c 1 thigh face with pustules
Dalgy of onset Several weeks 3 months
after the beginning 48h (application 2 to 3 1 month (application twice 72h
uf NSO application times a week) a week)
NSO % pet NSO 5% NSO 5%
Open NSO as it NSO 5% pet ++/++ _ NSO 5% pet pet ++/++ _
. woii tests results pet ++/++ Open NSO as it ++/++ Open NSO as it
+++/+++
TBHQ ++/++ TBHQ +/+ +++/+++ TBHQ ++/++ ++/++
(Fig 1) TBHQ +/+ TBHQ +/+

Table 1. Clinical features and results of patch tests at Day 2 and 4 in 5 patients with Nigella
sativa oil allergy

F: female, NSO: Nigella sativa oil, pet: petrolatum, TA: topical application, TBHQ: t-

butylhydroquinone,






