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The negative effects of hair
dyes on human health

Abstract

In modern societies, groomed hair plays an
important role in increasing people's
confidence by changing their appearance.
People have well-maintained and healthy hair
and the hair style has a positive effect on the
environment they are in. For this reason, hair
dyes used by the whole society, especially
women, are routinely and unconsciously used
regardless of negative effects on human health.
In this article; aiming to increase the awareness
of the society by explaining the negative effects
of hair dyes.
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1. Giris

Sac¢ boyalarinin insan sagligi
tizerine olumsuz etkileri

Gizem Doganel Aksoy'
Dilek Karaman®

Oznur Pulat imamoglu®

Dilek Yilmaz*
Ozet
Modern toplumlarda, insanlarin dis
gorintimlerinin ~ degiserek  kendilerine  olan

guvenlerinin artmasinda, bakimli saclar 6nemli
rol oynar. Insanlarin bakiml ve saghkl saclarmn
olmast ve sac stili onlara bulunduklart
ortamlarda olumlu bir etki birakir. Bu nedenle
Ozellikle kadinlar olmak tzere tim toplum
tarafindan kullanilan sa¢ boyalari, insan sagligt
Uzerine olumsuz etkilerine bakilmaksizin rutin
olarak,  bilingsizce  kullanilmaktadir.  Bu
makalede; sa¢ boyalarmm olumsuz etkiler
actklanarak, toplumun farkindaliginin artirilmast
amaclanmustir.

Anahtar Kelimeler: Sa¢ boyasy; sag; insan

sagligt.

Tarih boyunca insanlar, giizellik, bakimlilik ve hatta sosyal statliyi ayirmanin bir yolu

olarak sa¢ gorunumlerini degistirmislerdir. Bu degisim Eski Misir'dan beri sact boyayarak
yapilmustir. Antik Yunan’da saglarin rengini agmak icin, sarigicek poleni ve tag¢ yapraklarindan elde
edilen merhem kullandmistir. Glniimiizde kullanilan sa¢ boyalari ise ikinci diinya savasindan
sonra sentetik boyalarin gelismesi ve uygulanmastyla yeni seklini almustir  (Shahive ark. 2017;
Franca ve ark., 2015).
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Zaman icerisinde farkli kimyasallar kullanilsa da giinimizde sa¢ boyalari igerisinde
bulunan p-fenilendiamin (PPD), hidrojen peroksit ¢6zeltisi, amonyak ve diger kimyasal maddeler,
saglt deriden penetre olarak cilt problemlerine, oral yolla alinarak ise intoksikasyon, ¢esitli saglik
sorunlari ve hatta 6lime yol agmaktadir (Palisoc, Causing ve Natividad, 2017). Bu makale,
toplum farkindaligini artirmak amaciyla sa¢ boyalarinin insan sagligl tizerine olumsuz etkilerini
inceleyen arastirma sonugclarindan derlenmistir.

2. Sagin Yapist

Saclar, beyni saklayan kafatasindaki deriden uzanan, keratin molekillerinin gevsek
olmayan siki baglarla birbirine baglanarak meydana gelen, bircok katmanli, oldukga karmastk bir
biyolojik yapidir. Sag¢ telinin yapist ti¢ tabakadan olusur. Dis kabuk; pul tabakasi (kutikula), orta
kisim; lif tabakast (korteks), ic kisim ise (medulla) ilik hiicrelerinden olusmustur (Erkan, 2001;
Kundaket, 1998).

Sag; protein, lipid, su ve kiiciik miktarda eser elementlerin karisimmndan olusur (Eken,
Taskin & Alper, 2014). Sag, % 32 oraninda neme sahiptir, yaklastk %65-95’1 protein yapisindadir.
Bu proteinler amino asit polimerlerinden meydana gelir. Sacta bulunan amino asitlerin yapisi; sag
boyalari, kalict dalga, kimyasal agma, alkalin duzlestiriciler ve giines 15181 gibi farkll etmenlerle
bozulabilir (Robbins, 2012). Buna ragmen, beyazlamis, rengi agilmis sact boyayarak daha geng bir
gorinim elde etmek ve beden imajint daha olumlu hale getirmek icin tercih edilen sa¢ boyalari
hem kadinlar hem de erkekler tarafindan siklikla kullanilmaktadir (Alessandrini ve Piraccini,
20106).

3. Sa¢ Boyalar1 ve Kimyasal Ozellikleri

Rengi acilmis sagt boyamak ve sagin rengini degistirmek icin kullanilan kozmetiklere sag
boyalart denir (Yazan, 2010).1lk yapay sa¢ boyast 1856'da laboratuar ortaminda sentezlenerek
ticari olarak kullanilmaya baslanmistir. Sa¢ boyalari, dereceli sa¢ boyalart (kursun, kadmiyum,
bizmut veya giimiis tuzlart vb. gibi metalik boyalar kullanarak), bitkisel sa¢ boyalari (kina gibi),
gegicl sa¢ boyalart (su bazli) dayanikli sa¢ boyalart (suda ¢ozuniir), yari-kalict sa¢ boyalart (4-5 kez
sampuanlama i¢in dayaniklr) ve kalict sa¢ boyalart olarak siniflandirilabilir. Kalict sag boyalart en
popiiler sa¢ boyast urtinleridir. Bu trtinler PPD ¢6zeltisi, hidrojen peroksit ¢ozeltisi ve krem
losyonu gibi yan trtnlerle yaklasik % 6 su igerir (Sampathkumar ve Yesudas, 2009).

Mevcut sa¢ boyalarindaki renk degisimi ile ilgili temel prensip, boyama molekiillerinin sag¢
govdesine niifuz etmesidir. Bu noktada molekiiller, dogal melanin grantllerini oksitler ve kiitikiile
pentre olarak sag rengi degisir (Alessandrin ve Piraccini, 2016).

4. Sag Boyalarinin Sag ve Saglt Deri Uzerine Olumsuz Etkileri

Genellikle iyi tolere edilen ve giivenilir olan kozmetik trtnler tiiketicilerde yan etkilere
neden olabilmektedir. PPD ya da toluene-2,5-diamine (PTD) ticari sa¢ boyalarinin %80-99’unda
bulunmaktadir ve kontakt dermatitte major rol oynamaktadir ( Hennen ve Blémeke, 2017).

Parafenilendiamin, ozellikle siyah sa¢ boyalarinda kullanilan ve hidrojen peroksit

tarafindan okside edilen renksiz bir bilesiktir. PPD’nin cilt tizerine uygulanmasinda kontakt
dermatitten anafilaksiye kadar degisen komplikasyonlar gelisebilir. Bu maddeye karst kontakt
duyarlanma ise siklikla mesleksel agidan berberlerde ve sa¢ boyast ile temas eden kisilerde
gortlmektedir (Yenigin ve ark.,2010; Ucar ve ark., 2011). Avrupa Parlamentosu ve Avrupa
Konseyi Birligi, PPD’nin sa¢ boya konsantrasyonunda en fazla % 0,5 olmasina izin vermektedir.
Bu konsantrasyonun tzerine ¢ikildiginda toksik etkiler artmaktadir. Yayinlanan bir olgu
raporunda, kalict sa¢ boyama uygulamast sonrast yiizde, kafa derisinde ciddi édem olustugu,
olimcil noérolojik komplikasyonlarin gelistigi rapor edilmistir. Bu konuyla ilgili tek vaka olmasi
sebebiyle komplikasyonlara PPD ‘nin sebep olup olmadiginin arastirtlmast onerilmistir (Jung,
Kwon ve Kang, 2008).
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Yapilan diger bir ¢alismada sa¢ boyama uygulamasi ardindan, iki hastada alerjik kontakt
dermatit sonrast telogen effluvium olarak adlandirilan sa¢ dékilmesi gelistigi ve incelemeye alinan
yedi kontakt dermatitli hastada, ikinci ve dordincii aylari takiben sa¢ kayiplarnm arttigy
bildirilmistir. Amerikan Gida ve Ilag Dairesinin 2015 yihinda yayinladigi kilavuzuna gore; PPD’nin
alerjik reaksiyonlara sebep olan yaygin bir sa¢c boyama maddesi oldugu ve duyarh kisilerin triin
etiketlerini kontrol ederek kullanimi dnerilmistir. (Tosti ve ark., 2001) Ayrica kalict sag boyalar1 sag
foliktllerine nifuz edebilir ve aktif alopesi areatanin karakteristik bulgusu olan siyah noktaya
sebep olabilir (Resim 1a). Yari kalici sa¢ boyalart ise saglt deri tzerinde birikebilir ve eksize
lezyonlara benzeyen gorunti olusturabilir (Angra ve ark., 2015) (Resim 1b).

(2) (b)
Resim 1: (a)Kalict sa¢ boyasinin sa¢ folikillerine infiltre olmast sonucu olusan siyah noktalar.
(b)Yari kalict sag boyast uygulanmis hastanin kafa derisinde gériinen lezyona benzeyen lekeler

5. Sa¢ Boyalar1 ve Kanser

Kanser turlerinin etiyolojisinde sa¢ boyalarinin etkinligi ile ilgili yapilan arastirmalarin
sonuglart tutarsizdir. Sa¢ boyast kullanan kadimnlardaki meme kanseri riskinin %023 arttigi
bildirilmesine (Heikkinen, Pitkdniemi, Sarkeala, Malila ve Koskenvuo, 2015) ragmen, sa¢ boyasi
kullaniminin hematopoietik kanserler ile iliskisi bulunmamustir. (Grodstein ve ark., 1994).
Amerikali kadinlar da yapilan bir diger calismada agiz, gogis, akciger, mesane veya serviks
olimctil kanserleri ile daha 6nceki galismalarin sonucu olan bélgeler arasinda herhangi bir iligki
bulunmadigi bildirilmistir (Thun ve ark., 1994).

Sa¢ boyast kullanimi ile 16semi ve lenfoma gibi kanla iliskili kanserler arasindaki olast
baglantiyr aragtiran calismalarda, uzun siireli ve koyu renk sa¢ boyast kullananlarda Hodgkin
lenfoma riskini arttirdigy bildirilirken, 16semi ile iliskisi bildirilmemistir. Sa¢ boyast kullanimi1 ve
kan ile iligkili kanserler tizerinde bir etkisi varsa bile kigtk bir etkiye sahip oldugu belirtilmistir
(https:/ /www.cancer.org/cancer/cancer-causes/hair-dyes.html).

Mesane kanseri ve sa¢ boyalart arasinda iligki saptanmamakla birlikte, bir ¢alismada
pozitif bir iliskiden bahsedilmistir (Eser ve Ozdemir, 2012).

6. Sag Boyalar1 ve Intoksikasyon

Insan sagligl icin birgok zararh kimyasal barindiran sa¢ boyalari ile bilingli yada bilingsiz
zehirlenmeler, Asya Ulkelerin’de Bati Ulkeleri’ne gére daha sik goriilmektedir. Gelismekte olan bu
tlkelerde suisid girisim amagh sa¢ boyalarnin kullanimi gegtigimiz elli yilda %060 oraninda
artmistir (Patra ve ark., 2015).

Sudan’da yapilan bir calismada; sa¢ boyalari ile zehirlenerek acile bagvuran hastalarda
tasikardi, tasipne, kusma, yiizde ve vicutta 6dem, abdominal agr1, dispne hatta renal ve kardiyak
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yetmezlik sonucu 6lim gerceklesmistir. Hasta yasinin 6 aydan 57 yasa kadar degismesi ise dikkat
¢ekmektedir (Elgamel ve Ahmed, 2013).

7. Sonug ve Oneriler

Gunumuz toplumlarinda ¢ok sik kullanilan sa¢ boyalari, insan saglhgt acisindan bircok
zararlt kimyasal barindirmaktadir. Bu zararlar konusunda toplumun farkindaligi uzmanlar
tarafindan arttirilmali, kimyasal igerikli sa¢ boyalarini kullanmak yerine organik veya daha az
kimyasal madde iceren triinleri kullanmalari konusunda toplum bilinglendirilmelidir. Ayrica
zehirlenmeleri 6nlemek icin toplum ruh sagligi gelistirilmeli ve kazara zehirlenmelerin Oniine
gecmek icin Urtinlerin saklanmastyla ilgili 6nlemler alinmalidir.
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Extended English Summary

Well-groomed hair plays an important role for increasing self-confidence of the people,
who changes their appearance in the modern communities. Healthy and well-groomed hair and hair
style of the people leaves a positive impression on the environments where they live. Therefore,
hair dyes have been used unconsciously and routinely by all society, especially women, regardless of
its negative effects on human health. Throughout the history, people has changed their hair
appearances for beauty, care and even as a way distinguishing social status. This change has been
done by dying hair since Ancient Egypt. In Ancient Greece, yellow flower's pollen and ointment,
obtained from its petals are used in order to decolorize hairs. Current hair dyes has taken new form
after second world war by developing and applying synthetic dyes (Shahive et al., 2017; Franca et
al., 2015).

The first artificial hair dye has been synthesized in 1856 in a laboratory environment and
used commercially for over 100 years. Hair dyes can split up five groups as graded hair dyes (by
using metallic dyes such as lead, cadmium, bismuth or silver salts etc.), herbal hair dyes (like henna),
temporary hair dyes (water-based), one time shampoo-resistant hair dyes (water-soluble), semi-
permanent hair dyes (resistant for 4-5 times shampooing) and permanent hair dyes (Sampathkumar
& Yesudas, 2009).

Permanent hair dyes are the most popular hair dye products. There is a product in it,
providing oxidation. These products consist of by-products such as PPD solution, hydrogen
peroxide solution and cream lotion at the rate of approx. 6% or water (Sampathkumar &Yesudas,
2009).

The essential principle on the color change in the current hair dyes is that the coloring
molecules are penetrated on the hair body. At this point, molecules are oxidized and imitate
natural melanine granules and acquire the color, transmitted cuticle and cortex ceratine
(Alessandrin & Piraccini, 2010).

While hair dyes have properties such as giving an aesthetic appearance by dying white
hairs, changing colors and providing modernisation, they may cause chemical and physical
demages on the hair (Franga et al., 2015). P-phenylenediamine (PPD), hydrogen peroxide
solution, ammoniac and other chemical substances in the product cause skin disorders by
penetrated from the scalp, intoxication by orally, various health problems and even death
(Palisoc, 2017).
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Paraphenilendiamine is a colorless component, particularly used in black hair dyes and
oxidized by hydrogen peroxide. In the application of PPD on the skin, various complications from
contact dermatitis to anaphylaxis can be developped. Contact sensitization against this substance is
seen mostly on hairdressers due to their profession and the persons, who contact with the hair dyes
(Yenigiin et al., 2010; Ugar et al., 2011). European Parlament And Council allows up to 0,5% PPD
in the hair dye solution. When it excesses this solution, toxical effects increase (e.u. 2009).
Furthermore, black points, occur as a result of infiltration of permanent hair dye to the hair
follicles, spots like lesion on the scalp of the patient, to whom applied semi-permanent hair dye can
generate (Angra et al., 2015).

In the etiology of cancer types, results of the researches relating to the efficient of hair
dyes are inconsistent. Although breast cancer risk on the women, who use hair dye increases at
the rate of 23% is stated, hair dye usage isn't related to hematopoietic cancer. (Grodstein, 1994).
In the another study on 573369 American women, it is stated that there is no relation among the
parts, where the previous studies are performed and mouth, breast, lung, bladder or cervix
terminal cancer (Thun, 1994).

In the studies, analyse relation with hair dye usage and cancers relating to blood like
lymphoma, it is increased Hodgkin lymphoma risk in the long-term and dark color hair dye users,
but relation with leukemia isn't be stated. Even if there is an effect on hair dye usage and cancers
relating to blood, it is stated that this effect is very low.(https://www.cancer.org/cancer/cancer-
causes/hair-dyes.html).

Relation between bladder cancer and hair dyes cannot be determined and also a

positive relation is mentioned in some studies (Eser, 2012).
Intoxication with hair dyes, including in many hazardous chemical substances for human health is
seen mostly in Asian countries than Western countries. In developing countries, usage of hair dyes
for the purpose of suicide attempt has increase at the rate of 60% in the last fifty years (Patra,
2015).

On a study, carried out in Sudan it is stated that most of the patients, who applied to the
emergency service got poisoned by suicide attempt with hair dye and a few of them by drinking it
accidentally. Death occurred in these patients as a result of tachycardia, tachypnea, vomiting, edema
on face and body, abdominal pain, dyspnea and also renal and cardiac failure. It is taken attention
that age of patients varies from 6 to 57 (Elgamel, 2013).

Mostly used hair dyes on the today's societies include hazardous chemicals for human
health. This awareness should be expanded by experts, the awareness of the public should be raised
for using organic ones or products, including less chemical substances instead of chemical hair
dyes.

The awareness of the people should be raised for not using redundant hair dye products.
Hair dying products should be applied strictly by gloves, otherwise various dermatological diseases
may be occur. Scratch test should be performed 48 hours before application of permanent hair dye.
It is supported that an expert opinion should be consulted when hair dye application is made. For
hair dying products, a consumer information sheet including advantages and disadvantages and the
most proper application method should be issued. Seminars about advantages and disadvantages of
hair dyes can be given.

In addition to this, community's mental health should be improved in order to prevent
intoxication. To prevent accidentally intoxication, measures should be taken to store the products
in terms of sensitive population such as children and elders. Should be contacted with the cosmetic
companies for producing packages with locked caps for hair dying products.
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