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Review Article
Henna heyond skin arts: Literatures review

Fahad Al Saif

Department of Dermatology, College of Medicine, King Saud University, Riyadh, Saudi Arabia
Abstract Henna is the dried and powdered leaf ofLawsonia inermisand is a natural dye for hair, nails and
skin for body arts in Islamic and Hindu cultures. Recently, it has been widely used in western
countries as temporary black henna tattoo. Different experimental in vitro studies showed many
pharmacological effects of L. inermis. Topical pure henna is generally safe and well-tolerated in
humans but oral and topical henna with additives like para-phenylenediamine have many side
effects some of them life threatening. This review highlights pharmacological effectiveness and

adverse effects of henna.
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Introduction

The World Health Organization (WHO) has
defined herbal medicines as finished labeled
medicinal product that contain an active
ingredient, aerial, or underground parts of the
plant or  other plant material or
combinations.'Henna is the dried and
powdered leaf ofLawsonia inermis.The plant
henna (Lawsonia inermis, family Lythraceae)
is a shrub that is naturally grown or cultivated
from North-East Africa to India.>® The
chemical constituents of its extract include
naphthalene  derivatives, quinoids, beta
sitosterol, flavonoids and gallic acid.* Henna is
very popular in many countries especially in
Middle East and South Asia; it is part of the
culture and traditions in these countries and
widely used in body art to dye skin, hair and
fingernails. In addition, temporary henna
tattoos or pseudo-tattoos have become
increasingly widespread worldwide.’

The mechanism of dyeing is mainly related to
the staining properties of constituent lawsone,
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and modified henna products such as black
henna are available by adding para-
phenylenediamine (PPD) to henna powder. In
addition, several medicinal properties of L.
inermishave been documented through in vitro
studies. It has been used as an antimicrobial,
antidiarrheal, anti-inflammatory, and
analgesic; it has antipyretic effects.In this
review, the author summarizes the effects
attributed to henna regarding its non-
dyingproperties including pharmacological
properties and side effects.

Pharmacology
1. Antimicrobial Activity

Natural antimicrobial therapy is an important
research area because of antibiotic overuse and
antibiotic resistance. Many invitrostudies have
evaluated the pharmacological activities of L.
inermis. Its leaves, stem bark, roots, flowers
and seeds have been used in traditional
medicine.Henna leaves have a great potential
to be used as a source of a potent eco-friendly
antimicrobial agent.°Habbaler al.” reported that
Omani henna has antibacterial activity against
Staphylococcus aureus, Escherichia coli and
Pseudomonas aeruginosa.” Abdullmomein®
found that anthraquinones are a major
constitute of henna leaves, and this compound
has antimicrobial activities. Another study
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done by Christyet al.’ showed that the ethyl
acetate and ethanol extracts of fruit and flower
of L. inermisare potentially better source of
antibacterial agents.Awadhet al."® investigated
the Yemeni medicinal plants for antibacterial,
and they found that ethyl acetate extract of L.
inermis had activity against all bacteria in their
study. In vitro studiesassessed the effect of
henna powder on the growth of E. coli. There
was obvious antibacterial activity againstE.
coli.""The tuberculostatic activity of henna was
tested in vitro and in vivo and this study

showed significant activity against
Mpycobacterium tuberculosis andM.
chelonae.">"Hexane extractsof L. inermis
showed strong antifungal activity

againstTrichophyton tonsurans, T. rubrum, and
T. mentagrophytes." Antifungal effects of
chloroformic, methanolic and aqueous extracts
of henna (L. inermis) leaves on Malassezia
Sfurfur. The study reported that a chloroform
extract of henna completely inhibited the
growth of M furfur.”"These studies confirmed
the antimicrobial activity of henna leaves and
supported the traditional use of the plant in
therapy of localized cutaneous infections.

2. Antioxidant activity

Research has shown that L. inermis extracts
have antioxidant activities.L. inermisleaves
inhibit carbon tetrachloride toxicity in rat
liver."*"In these studies, an ethyl acetate
extract of L. inermisleaves caused a significant
reduction in hepatic thiobarbituric acid reactive
substances and increased antioxidant enzymes
that inhibit the effectsof carbon tetrachloride.
On the other hand, ethanolic and methanolic
extracts of L. inermishave high antioxidant
potential ~ that  simultaneously  inhibits
hexavalent  chromium-induced  oxidative
toxicity and scavenges diphenyl-1-
picrylhydrazyl and inhibit lipid
peroxidation.”®”  One  study  compared
the antioxidant and immunomodulatory
constituents of henna leaves with ascorbic
acid, and this study showed comparable
activity.” Additional studies are needed to

isolate and characterize specific compounds to
further assess antioxidant activity.

3. Wound healing activity

The ethanol extract of L. inermis has been used
to evaluate wound healing in rats. One group
treated with an ethanol extract of L. inermis
showed increased collagen and enhanced
wound contraction.?? The methanolic extract,
isoplumbagin and lawsaritol isolated from
stem bark and root of L. inermisL. showed
anti-inflammatory activity against
carrageenan-induced paw edema in mice.”**

4.  Antiinflammatory,
antipyretic activity

analgesic  and

The butanol and chloroform fractions of L.
inermis showed potent anti-inflammatory,
analgesic, and antipyretic effects that were
comparable to phenylbutazone.”® Studies found
that crude ethanolic extracts of L. inermis in
concentrations of 0.25-2.0 g/kg cause
significant and dose dependent anti-
inflammatory and analgesic effects in rats.**An
interesting clinical study showed significant
effect of topical henna in hand-foot syndrome
induced by capecitabine, and the clinical
improvement in these patients may be related
to the anti-inflammatory, antipyretic and
analgesic effects of henna.”’

5. Immunomodulatory activity

The immuomodulatory activity was studied in
vitro.A methanolic extract and naphthoquinone
fraction of L. inermis leaves showed
significant immunomodulatory effects through
the promotion of T lymphocyte proliferative
responses. Some of their effect was due to
antioxidant and free radical scavenging activity
of the henna extract.”

6. Anti-carcinogenic and cytotoxic activity

L. inermisalso has cytotoxic effects.**The in
vitro cytotoxic studies of 2-hydroxy-1,4-
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naphthaquinone (lawsone) against two human
cancer cell lines MCF-7 (human breast cancer)
and HCT-15 (human colon carcinoma cells)
using MTT assay revealed the cytotoxic effects
in killing cancer cells even at low
concentrations.”*°Also,  the bicoumarin,
biflavonoid and biquinone isolated from the
flower of L. inermis showed cytotoxic activity
against cancer cells.’’An in vivo two-stage
mouse skin carcinogenesis study using UV-B
radiation for initiation and TPA for tumor
promotion showed that oral feeding of henna
(0.0025%) in drinking water ad libitum
decreased tumor incidence by 66% and
multiplicity by 40% versus a positive control at
10 weeks.*

7. Hypoglycemic and hypolipidemicactivity

A study to evaluate the effect of ethanolic
extract of leaves of L. inermis in diabetic rats
showed that a L. inermis extract at 400mg/kg
BW had significant hypoglycemic activity in
diabetic rats after oral administration.”The
effect of the ethanolic extract 500 mg/kg of
body weight was found to be better
thanglibenclamide (10 mg/kg of body weight).
These results suggest that the ethanolic extract
possess significant antidiabetic effects.”*The
hypoglycemic effect may elicited through
inhibiting alpha-amylase enzyme.”L. inermis
hydroalcoholic  extract may also show
significantly improved lipid and lipoprotein
patterns in diabetic rats. This could be due to
improvement in insulin secretion.*

Complications of henna

Although most of complications of henna
come from topical applications for traditional
events or temporary tattoo, some serious
complications have occurred after oral
ingestion of henna.

1.Allergic contact dermatitis

Natural henna is usually hypoallergenic,’”®

and allergic reactions occurred in mixed types

including black henna. This was caused by
diaminotoluene and diaminobenzene or cross-
reactions of PPD with para-amino compounds
(benzocaine, sulfa drugs, aminoazobenzene,
IPPD, PABA) and hairdressing allergens (2,5-
diaminotoluene sulfate, 2-nitro-4-
phenylenediamine, 4-aminophenol, 3-
aminophenol).””**The clinical manifestations of
allergic contact dermatitis varies in severity
from an intensely itchy erythematous with
patches of painful, itchy exudative bullous
eruptions.’”*The patch test is the gold standard
method for diagnosis of allergic contact
dermatitis from henna, while the prevalence of
the positive patch test in pure henna is 3%, and
the prevalence of the patch test positivity to
henna with PPD is 35% or more.”* The high
positive patch test results from high
concentrations of PPD (15.7%) despite the
directive of the European Community
Cosmetics Directive, which allows the
maximum concentration to be 6%.The USA
Food and Drug Administration (FDA) advises
that PPD should not be applied to the skin of
patients with a history of atopy.*

2.  Immediate-type hypersensitivity  with
urticaria

A few cases have been reported that describe
immediate-type hypersensitivity reactions from
direct contact to henna.***'The clinical features
are urticaria, rhinitis, acute bronchospasm and
reported cases of severe, fatal angioneurotic
edema.®***This reaction was confirmed by
both a skin prick test and radio allergen
sorbent test (RAST), but the pathogenesis of
this reaction is not clear. Immunologic contact
urticaria reactions and non-immunologic
contact urticaria may have a role.”"

3. Erythema multiforme

Erythema multiforme is an acute, self-limited,
skin eruption mediated by type IV
hypersensitivity reaction and associated with
certain infections, medications, and other
triggers. Few cases have been reported from
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topical henna. Most reactions are due to
additive, especially PPD, which is an aniline
derivative that is added to speed up the process
of skin dying.”****The clinical features range
from classical erythema multiforme to
generalized vesicular erythema multiforme-
like reactions.**”’

4. Post-inflammatory hypo- or
hyperpigmentation

The henna usually starts to fade within two
weeks and is completely removed within 5
weeks. Cases of persistent hyperpigmentation
have been reported.”*The causes are either due
to subclinical interface dermatitis caused by
henna or its additives or the use of readymade
henna  paste of  unknown  origin.
Hypopigmentation after non-permanent henna
tattoo has been reported with a positive patch
test to PPD. This may explain the residual
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hypopigmentiom.
5. Hypertrichosis

Transient hypertrichosis has been reported in a
few cases.””® Hypertrichosis usually occurs
within the first 20 days after initial application
of black henna. This often resolves
spontaneously after 3 to 5 months.Skin biopsy
studies showed an increase in vellus hair
follicles with slight peripheral fibrosis.”*The
pathophysiology is unknown but one of the
additive substances may play a part in the
pathophysiology.*

6. Keloids

Extensive keloid scarring in the pattern of the
henna tattoo has been reported.®"**Keloid
formation waspresided by severe allergic
contact dermatitis, and a positive patch test to
PPDwas documented in all cases.

7. Hemolysis

Hemolytic ~ crises  following  external
application of henna in glucose-6-phosphate

dehydrogenase (G6PD)was documented in
many cases.”’*”'Current scientific evidence
suggests that lawsone acts directly as a
hemolytic agent to induce oxidative stress.
This is consistent with clinical observations of
enhanced susceptibility to henna in G6PD-
deficient individuals.”*”Oral ingestion of
hennaeither accidentally, deliberate (suicidal),
or  homicidalcan  cause acute  renal
failure,rhabdomyolysis and  intravascular
hemolysis.”*"”

8. Vasculitis and renal impairment

Cutaneous vasculitis with rapidly progressive
glomerulonephritis has been described with
chronic use of henna mixed with PPD for
dyeing of the hair. Indeed, hair dressers who
use henna have been shown to have a high
prevalence of renal impairment due to regular
exposure to PPD.” Twelve patients ingested
PPD (henna hair dye) in suicidal attempts with
severe acute renal failure.”

Teratogenicity

Although pure henna is safe, but should be
used with caution during pregnancy.Female
mature BALB/c mice were intraperitoneally
injected with 100 mg/kg of L. inermis for 7
days. On the 19th day, their embryos were
examined for abnormalities. There were
parietal bones absent in 90% of the embryos,
and extra ribs were observed in 30%. This may
be  related to the  2-hydroxy-1,4-
naphthoquinone in L. inermis extract.” Another
study showed that hydroalcoholic extracts of
henna can cause significant damage in
newborn mice livers.”

Conclusion

There is some evidence showing the efficacy
of topically applied natural henna, but it is
necessary to identify and select a
representative lead ingredient. More studies
should be established for further observation of
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the value of henna and to minimize side

effects.

References

10.

11.

12.

World Health Organization. Traditional
medicine. Geneva. 2008. Available at
http://www.who.int/medicines/areas/traditi
onal/en/.

Zargari A, ed. Medicinal Plants, Vol 2, 5th
ed. Tehran: Tehran University Press;
1992.P. 353-63.

Chaudhary G, Goyal S, Poonia P.
Lawsonia inermis Linnaeus: A
phytopharmacological review. Int J Pharm
Sci Drug Res. 2010;2:91-8.

Ahmadian S, Fakhree MA. Henna might
be used to prevent mycotic infection.Med
Hypothesis. 2009;73:629-30.

Le Coz CJ, Lefebvre C, Keller F,
Grosshans E. Allergic contact dermatitis
caused by skin painting (pseudotattooing)
with black henna, a mixture of henna and
p-phenylenediamine and its derivatives.
Arch Dermatol. 2000;136:1515-7.

Avci  H, Monticello R, Kotek
R.Preparation of antibacterial PVA and
PEO nanofibers containing Lawsonia
Inermis (henna) leaf extracts.) Biomater
Sci Polym Ed. 2013;24:1815-30.

Habbal OA, Al-Jabri AA, El-Hag AH, Al-
Mahrooqi ZH, Al-Hashmi NA..In-vitro
antimicrobial activity of Lawsonia inermis
Linn (henna). A pilot study on the Omani
henna.Saudi Med J. 2005;26:69-72.
Abdullmomein M. Evaluation of Lawsonia
inermis linn (Sudanese henna) leaf extract
as an antimicrobial agent. Res J Biol Sci.
2007;2:419-24.

Jeyaseelan EC, S  Jenothiny S,
Pathmanathan MK, JP Jeyadevan JP.
Antibacterial ~activity of sequentially
extracted organic solvent extracts of fruits,
flowers and leaves of Lawsonia inermis L.
from Jaffna.Asian  Pac J  Trop
Biomed.2012;2:798-802.

Awadh NA, Julich WD, Kusnick C,
Lindequist U. Screening of Yemeni
medicinal plants for antibacterial and
cytotoxic activities. J
Ethnopharmacol.2002;74:173-9.
Abulyazid I, Mahdy EME, Ahmed RM.
Biochemical study for the effect of henna
(Lawsonia inermis) on  Escherichia
coli.Arabian J Chem.2013;6:265-73.
Sharma VK.Tuberculostatic activity of
henna Lawsonia inermis Linn.
Tubercle.1990;71:293-6 .

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Sahar Traoré M, Baldé MA, Camara A,
Baldé ES, Diané S, Diallo MS.The malaria
co-infection challenge: An investigation
into the antimicrobial activity of selected
Guinean medicinal plants.J
Ethnopharmacol. 2015;4:576-81.

Wagini N, Abbas MS, Soliman AS,
Hanafy YA, Badawy El-Saady M. In vitro
and in vivo anti dermatophytes activity of
Lawsonia inermis L. (henna) leaves
against ringworm and its etiological
agents. Am J Clin Exp Med.2014;2:51-8.
Berenji F, Rakhshandeh H, Ebrahimipour
H, Berenji F. Invitro study of the effect of
the henna extract(Lawsoniainermis) on
Malassezia  species.  Judishapur J
Microbiol.2010;3:125-8.

Arka G, Anindita K, Ankit S, Kumar SA,
Kumar MS.Preliminary evaluation of
hepatoprotective ~ potential  of  the
polyherbal  formulation. J  Intercult
Ethnopharmacol. 2015;4:118-24.

Hsouna AB, Mongi S, Culioli G, Blache
Y, Ghlissi Z, Chaabane Ret al.Protective
effects of ethyl acetate fraction of
Lawsonia inermis fruits extract against
carbon tetrachloride-induced oxidative
damage in rat liver.Toxicol Ind Health.
2016;32:694-706.

Philip Jacob P, Madhumitha G, Mary
Saral A.Free radical scavenging and
reducing power of Lawsonia inermis L.
seeds.Asian Pac J Trop Med. 2011;4:457-
61.

Guha G, Rajkumar V, Kumar RA, Mathew
L. Antioxidant activity of Lawsonia
inermis extracts inhibits chromium(vi)-
induced cellular and DNA toxicity.Evid
Based  Complement  Alternat  Med.
2011;2011:576456.

Mikhaeil PR, Badria FA, Maatooq GT,
Amer MM. Antioxidant and
immunomodulatory constituents of henna
leaves.Z Naturforsch C. 2004;59:468-76.
Nayak BS, Isitor G, Davis EM, Pillai GK.
The evidence based wound healing
activity of Lawsonia inermis
Linn.Phytother Res. 2007;21:827-31.
Shiravia H, Alebooyeh M, Hojati V,
Akbari H.The effect of extract of henna
leaves (Lawsonia inermis) on skin wound
healing in Wistar rates. J Animal
Biol.2011;3:45-51.

Gupta S, Ali M, Pillai KK, Alam MS.
Evaluation of anti-inflammatory activity of
some constituents of Lawsonia inermis.
Fitoterapia. 1993;64:365-6.

Nesa L, Munira S, Mollika S, Islam M,
Choin H, Chouduri AUet al. Evaluation of
analgesic, anti-inflammatory and CNS

62



Journal of Pakistan Association of Dermatologists. 201626 (1):58-65.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

depressant activities of methanolic extract
of Lawsonia  inermis  barks in
mice.Avicenna J Phytomed. 2014;4:287-
96.

Ali BH, Bashir AK, Tanira MO. Anti-
inflammatory, antipyretic, and analgesic
effects of Lawsonia inermis L. (henna) in
rats.Pharmacology. 1995;51:356-63.
Gupta SS. Prospects and perspectives of
natural plants products in medicine. /ndian
J Pharmacol. 1994;26:1-12.

Yucel I, Guzin G.Topical henna for
capecitabine induced hand-foot
syndrome./nvest New Drugs. 2008;26:189-
92.

Saced ME, Abdelgadir H, Sugimoto Y,
Khalid HE, Efferth T.Cytotoxicity of 35
medicinal plants from Sudan towards
sensitive and multidrug-resistant cancer
cells. J Ethnopharmacol. 2015;174:644-
58.

Kavitha Rani PR, Fernandez A, George A,
Remadevi VK, Sudarsanakumar MR,
Laila SP et alSynthesis, spectral
characterization, molecular structure and
pharmacological studies of N'-(1, 4-
naphtho-quinone-2yl)
isonicotinohydrazide.Spectrochim Acta A
Mol Biomol Spectrosc. 2015;135:1156-61.
Sreelatha T, et al. Synthesis and SAR
study of novel anticancer and
antimicrobial ~ naphthoquinone  amide
derivatives.Bioorg ~Med Chem Lett.
2014;24:3647-51.

Li Q, Gao W, Cao J, Bi X, Chen G, Zhang
Xet al. New cytotoxic compounds from
flowers of Lawsonia inermis
L.Fitoterapia. 2014;94:148-54.

Kapadia GJ, Rao GS, Sridhar R, Ichiishi
E, Takasaki M, Suzuki Net
al.Chemoprevention of skin cancer: Effect
of Lawsonia inermis L. (Henna) leaf
powder and its pigment artifact, lawsone
in the Epstein- Barr virus early antigen
activation assay and in two-stage mouse
skin carcinogenesis models.Anticancer
Agents Med Chem. 2013;13:1500-7.
Chikaraddy A,Maniyar Y, Mannapur
B.Hypoglycemic activity of ethanolic
extract of Lawsonia inermis linn. (henna)
in alloxan-induced diabetic albino rats./nt
J Pharm Biol Sci.2012;2:287-92.

Choubey A, Ojha M, Mishra A, Mishra S,
Pati UK. Hypoglycemic and
antihyperglycemic effect of ethanolic
extract of whole plant of Lawsonia inermis
(henna) in streptozotocin induced diabetic
rats. Int J Pharm Sci Res. 2010;1
(Suppl.):74-717.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Imam H, Mahbub NU, Khan MF, Hana
HK, Sarker MM. Alpha amylase enzyme
inhibitory and anti-inflammatory effect of
Lawsonia inermis. Pak J Biol Sci.
2013;16:1796-800.

Singh S, Verma N, Karwasra R, Kalra P,
Kumar R, Gupta YK. Safety and efficacy
of hydroalcoholic extract from Lawsonia
inermis leaves on lipid profile in alloxan-
induced diabetic rats. Ayu. 2015;36:107-
12.

Kazandjieva J, Grozdev I, Tsankov N.
Temporary henna tattoos. Clin Dermatol.
2007;25:383-7.

Polat M, Dikilitas M, Oztas P, Alli N.
Allergic contact dermatitis to pure
henna.Dermatol Online J. 2009;15(1):15.
Berih A, Berhanu A. Allergic dermatitis -
black henna (para-phenylenediamine)use
among the East Africanpatient population
in a general practice setting. Aust Fam
Physician. 2014;43:383-5.

Worsnop FS, Craythorne EE, du Vivier
AW. A blistering eruption after a holiday
in India. BMJ. 2011;343:d7474.

Jung P, Sesztak-Greinecker G, Wantke F,
Gotz M, Jarisch R, Hemmer W. A painful
experience: Black henna tattoo causing
severe, bullous contact dermatitis. Contact
Dermatitis. 2006;54:219-20.

de Groot AC. Side-effects of henna and
semi-permanent ‘black henna’ tattoos: A
full  review. Contact  Dermatitis.
2013;69:1-25.

Khanna N. Hand dermatitis in beauticians
in India. Indian J Dermatol Venereol
Leprol. 1997;63:157-61.

Almeida PJ, Borrego L, Pulido-Melian E,
Gonzélez-Diaz O. Quantification of p-
phenylenediamine and 2-hydroxy-1, 4-
naphthoquinone in henna tattoos. Contact
Dermatitis. 2012;66:33-7.

Prcic S,Matic A, Matic M, Petrovic A,
Djuran V, Gajinov Z. Henna tattoo contact
dermatitis — a report of four cases and brief
review of the selected literature. Cent Eur
J Med. 2012;7:124-8.

Majoie IML, Bruynzeel DP. Occupational
immediate-type hypersensitivity to henna
in a hairdresser. Am J Contact Dermatitis.
1996;7:38-40.

Cronin E. Immediate-type hypersensitivity
to henna. Contact Dermatitis.1979;5:198-
9.

Broides A, Sofer S, Lazar I. Contact
dermatitis with severe scalp swelling and
upper airway compromise due to black
henna hair dye. Pediatr Emerg Care.
2011;27:745-6.

63



Journal of Pakistan Association of Dermatologists. 201626 (1):58-65.

49

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

. Davari P, Maibach HI. Contact urticaria to
cosmetic and industrial dyes.Clin Exp
Dermatol. 2011;36:1-5.

Gokalp H, Kaya K.Angioedema-like
allergic contact dermatitis related to black
henna.Dermatol Online J. 2014;20(2).
Bolhaar ST, Mulder M, van Ginkel CIJ.
IgE-mediated allergy to henna. Allergy.
2001;56:248.

Ventura MT, Di Leo E, Buquicchio R,
Foti C, Arsieni A. Is black henna
responsible for asthma and cross reactivity
with latex? J FEur Acad Dermatol
Venereol. 2007;21:714-5.

Jappe U, Hausen BM, Petzoldt D.
Erythema-multiforme-like eruption and
depigmentation following allergic contact
dermatitis from a paint-on henna tattoo,
due to para-phenylenediamine contact
hypersensitivity.  Contact  Dermatitis.
2001;45:249-50.

Redlick F, DeKoven J. Allergic contact
dermatitis to paraphenylenediamine in hair
dye after sensitization from black henna
tattoos: A report of 6 cases. CMAJ.
2007;176:445-6.

Koley S, Sarkar J, Choudhary S, Dhara S,
Choudhury M. Erythema multiforme
following application of hair dye. Indian J
Dermatol. 2012;57:230-2.

Sidwell RU, Francis ND, Basarab T,
Morar N. Vesicular erythema multiforme-
like reaction to para-phenylenediamine in
a henna tattoo. Pediatr Dermatol.
2008;25:201-4.

Levancini CF, Sancho MI, Serrano VE,
Torres EB. Erythema multiforme-like
secondary to paraphenylenediamine due to
henna tattoo plus residual
hypopigmentation. /Indian J Dermatol.
2015;60:322.

Bukhari TA. Cutaneous hyperpigmentation
following nonpermanent henna
tattoo.Saudi Med J. 2005;26:142-4.

Wohrl S, Hemmer W, Focke M, Gotz
M,Jarisch R. Hypopigmentation after non-
permanent henna tattoo. J Eur Acad
Dermatol Venereol. 2001;15:470-2.
Valsecchi R, Leghissa P, Di Landro A,
Bartolozzi F, Riva M, Bancone C.
Persistent leukoderma after henna tattoo.
Contact Dermatitis. 2007;56:108-9.

Di Landro A, Valsecchi R, Marchesi L.
Allergic  reaction  with  persistent
hypopigmentation due to temporary
tattooing with henna in a baby.Contact
Dermatitis. 2005;52:338-9.

del Boz J, Martin T, Samaniego E, Vera A,
Mordén D, Crespo V. Temporary localized

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

hypertrichosis after henna pseudotattoo.
Pediatr Dermatol. 2008;25:274-5.
Durmazlar SP, Tatlican S, Eskioglu F.
Localized hypertrichosis due to temporary
henna tattoos: Report of three cases. J
Dermatolog Treat. 2009;20:371-3.

Kluger N, Garat H. Transient localized
hypertrichosis on a temporary henna
tattoo. Contact Dermatitis. 2010;62:188-9.
El Habr C, Mégarbané H.Temporary
henna tattoos and hypertrichosis: A case
report and review of the literature./
Dermatol Case Rep. 2015;9:36-8.
Vasilakis V, Knight B, Lidder S, Frankton
S. Severe type IV hypersensitivity to
‘black henna’ tattoo. BMJ Case Reports.
2010;doi: 10.

Gunasti S, Aksungur VL. Severe
inflammatory and keloidal, allergic
reaction due to para-phenylenediamine in
temporary tattoos./ndian J Dermatol
Venereol Leprol. 2010;76:165-7.

Lewin PK. Temporary henna tattoo with
permanent scarification. CMAJ.
1999;160:310.

Zinkham WH, Oski FA. Henna: A
potential cause of oxidative hemolysis and
neonatal hyper-bilirubinemia. Pediatrics.
1996;97:707-9.

Raupp P, Hassan JA, Varughese M,
Kristiansson B. Henna causes life
threatening hemolysis in  glucose-6-
phosphate dehydrogenase deficiency. Arch
Dis Child. 2001;85:411-2.

Kok AN, Ertekin MV, Ertekin V, Avci B.
Henna (Lawsonia inermis Linn.) induced
haemolytic anaemia in siblings. /nt J Clin
Pract. 2004;58:530.

Senthilkumaran S, David SS, Menezes
RG, Thirumalaikolundusubramanian P.
Henna leaf ingestion and intravascular
hemolysis: The missing link.Saudi J
Kidney Dis Transpl. 2014;25:667-8.
Perinet I, Lioson E, Tichadou L, Glaizal
M, de Haro L. Hemolytic anemia after
voluntary ingestion of henna (Lawsonia
inermis) decoction by a young girl with
G6PD deficiency. Med Trop (Mars).
2011;71:292-4.

Qurashi HE, Qumqumji AA, Zacharia Y.
Acute renal failure and intravascular
hemolysis following henna ingestion.
Saudi J Kidney Dis Transpl. 2013;24:553-
6.

Sir Hashim M, Hamza YO, Yahia B,
Khogali FM, Sulieman GI. Poisoning from
henna dye and para-phenylenediamine
mixtures in children in Khartoum.A4nn
Trop Paediatr. 1992;12:3-6.

64



Journal of Pakistan Association of Dermatologists. 201626 (1):58-65.

76.

77.

78.

Hamdouk M, Abdelraheem M, Taha A,
Cristina D, Checherita IA, Alexandru
C.The association between prolonged
occupational exposure to
paraphenylenediamine (hair-dye) and renal
impairment.Arab JNephrol Transplant.
2011;4:21-5.

Brown JH, McGeown MG, Conway B,
Hill CM. Chronic renal failure associated
with topical application of
paraphenylenediamine.Br Med J (Clin Res
Ed). 1987;294(6565):155.

Kaballo BG, Khogali MS, Khalifa EH,
Khaiii EA, Ei-Hassan AM, Abu-Aisha H.
Patterns of “severe acute renal failure” in a
referral center in Sudan: Excluding

79.

80.

intensive care and major surgery patients.
Saudi J Kidney Dis Transpl. 2007;18:220-
5.

Jafarzadeh L, Seifi N, Shahinfard N,
Sedighi N, Kheiri S, Shirzad Hetr al.
Antioxidant activity and teratogenicity
evaluation of Lawsonia Inermis in
BALB/c mice. J Clin Diagn Res.
2015;9:FF01-4.

Farahnaz G, Mehrdad S, Ashkan M. Effect
of hydroalcoholic extract of henna
(Lawsonia inermis) on liver enzymes and
development in neonatal male rats born
from treated mothers. J Appl EnvironBiol
Sci. 2014;4:99-105.

65



