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ABSTRACT

Introduction

Determination of lead in blood is of major interést control workplace or environmental exposurethis
element. We are report nineteen environmental oafsliesd poisoning and 111 environmental casesad impregnation
in a study of screening for childhood lead poisgnin the region of Fez, Morocco. Moreover, profesal and
environmental sources can be multiple, so it ismanended to search all sources of exposure andgthem the use of
traditional cosmetics such as kohl. Lead was usedllbstudy population; it was assessed in prodoesimetics such as
kohl.

Methods

Ten samples of Moroccans kohl were taken from farofl patients. Lead was determined in kohl samples
inductively coupled plasma mass spectrometry (IC®:M\n analytical protocol for accurate and precisgeermination of

lead composition was developed. Samples of lead weasured after 24 h incubation with a 4% acetigtisn.
Results

Many samples were composed of lead. For 10 sangfldohl analyzed, 2 contained more than 90% and

5 contained more than 70%.
Conclusions

Many samples of kohl were full of lead. It may bepatential cause of childhood lead poisoning ordlea

impregnation among our study population.
KEYWORDS: Kohl, Surma, Lead, Poisoning, Cosmetic Product

INTRODUCTION

Lead is a pervasive chemical that is well known itsr toxicity Bellinger 2008). It causes neurological,

physiological and behavioral problems in childresnging from raised hearing threshold and decré&agatelligence
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quotient (IQ) at low blood lead concentrations tute encephalopathy, memory loss and death at ihigdd lead
concentrations (Canfield et al. 2003; Surkan e2@07; Liu et al. 2013). Therefore the determinmatib lead in blood is of

major interest to control workplace or environméptgosure to this element.

We report nineteen environmental cases of leadopoig and 11lcases of lead impregnation in a stfdy
screening for childhood lead poisoning in the ragi Fez, Morocco (Bouftini 2012). Sources of leadhe environment
that have been shown to contribute greatly to éésvdlood lead concentrations include petrol, paister, food and
lead-glazed ceramics. However, there is anothesilplessource of lead in adults and children, relatethe regular use of

some traditional cosmetics such as kohl.

Kohl (or surma) is a lead-containing available dme powder or heavy crystals of lead sulfide; tioéor varies
from shiny deep black to dull grey brown. Kohl isvadely used traditional cosmetic In Morocco andther countries in
the Middle East. The use of kohl as eyeliner imputar practice in morocco and people firmly bedig¢lat it is safe to use.
It is mainly worn around the eyes to many infantsriorocco. An analytical study found that the corticion of lead in

different types of kohl available in Morocco randeaim 74.70% to 90%Sainte et al. 2020

As part of our continuing study, the kohl samplerevanalyzed with the aim of determining their |eadtent
and to know whether the use of kohl is it respdesibr the impregnation of children’s. Another aghthis study was to
warn public that kohl may contain lead, and thakdcen who may have been exposed to such kohl raffgrsfrom lead

poisoning.
MATERIAL AND METHODS

A population of 150 children, 19 was intoxicatealdri1 were impregnated. Moreover, kohl is usedlbstady

population; so it is recommended to verify the leadtent of all samples used kohl.

All samples of kohl used by mothers of childreng&lanade or purchased in morocco, were collectextder to
collect samples all types of kohl available in Féy of Morocco. But only 10 kohl samples were talfer analysis;

those obtained represented all the kohls availatilee Moroccan market.

Questionnaires were used to obtain information akobl use in study population, and the sourcedii®érent
kohl preparation. Kohl was obtained in its natui@m and processed into powder, form in black, gaeyg brown,

it was also available in natural unprocessed fosmiaces of galena, or lead sulfide.

The total lead content in each of the samples wadyzed using the technique of inductively coupigasma
mass spectrometry (ICP-MS). This technique requiresnineralization in acidic medium
(aqua regia for total lead and 0.15 N HCI for amidiable).

RESULTS

Questionnaire has shown that kohl is used by dltliem and moms, andifferent samplesvere preparecor

buylocally inMorocca

Of the 10 samples tested, 5 were lead-based arel mck, grey-black, black or grey in color. Itsntained in
excess of 70% lead, 2 contained more than 90% leadntained 6.32 %, and the remaining 2 contaless than 3.4 %

lead. (See Table 1). Two of these kohls that cam@ire than 98% of lead are rock of galena andnenatample prepared
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in the same rock. They are manufactured at homenbgs. Five samples with lead more than 70% levelevad

purchased of fez city of Morocco. Of the five saegppurchased by moms in Fez City, all four conthiead, including
sample 10, which was labeled as especially forradlfdr use on babies. Three of these kohls tramgfdrin the form of
greasy have an unknown origin. None of the sampéek labeling that indicated a list of ingredientslead content.
Without laboratory analysis, it is impossible fdretconsumer to differentiate high-lead from lowdlezontent when

purchasing this product.

Table 1: Lead Content of Kohl Samples Used by thet&ly Population

Sample| Texture Color Origin Lead %
1 Rock Galena Metallic Grey Preparing at home 98
2 Powder Metallic Grey| Preparing at home 91
3 Powder Grey Purchased of Morocgo 78
4 Powder Grey-Black Purchased of Moroc¢o 85
5 Powder Grey-Black Purchased of Moroc¢o 83.1
6 Powder Grey-Black Purchased of Moroc¢o 72.6
7 Powder Black Purchased of Morocqo 85.3
8 Greasy Black Purchased of Morocgo 6.32
9 Greasy Brown Purchased of Morocgo 3.4
10 Greasy Black purchased of Morocdo 1.02

DISCUSSIONS

Kohl is a deeply held tradition and a culturallydareligiously legitimatized practice among Moroccand

Arabian people. In most cases, it is prepared atehor sold in the market in an uncontrolled way.

This study found high concentrations of lead in m@amples of kohl used by study population
(moms and children), which can be explained byléael poisoning or impregnation of regular kohl gseklthough,
several studies have reported cases of poisoningnpregnation lead to the use of the cosmetic prbdkohl.

(Al-Ashban et al. 2004; De Caluwé et al. 2009).

Kohl or surma appears to be a substance that may $e&urce of lead exposure among children and .adult
For child's it can be used for eyes and/or umksliatibirth, this application was found to be oné¢hef causes of elevated
blood lead levels in Saudi Arabian schoolgirls @dleh et al., 1999).

Given that, the lead poisoning is caused primabyylead digestion, the regular use of kohl can deoa
significant source, especially for our subject’ddiien. Because for lead containing kohl, can b&lgangested by these
infants who may wipe their eyes and face and sulesdty lick their fingers, or also, during pregngrend lactation,
mobilization of lead from maternal bone is a cafmseconcern. A report has demonstrated that leadsers the placenta

and the cord blood lead levels correlate with nmatklblood lead levels (Goyer, 1990).

Laboratory confirmation of the lead content in soMeroccan kohl already existsSéinte et al. 2030
In addition, our laboratory analysis of samplesidates wide variations in the lead content in kahtl no way of
protecting the consumer from those that are hazardo view of the above mentioned toxic effectd #me widespread
use of kohl, children are at a greater risk of@esiand sometimes fatal toxicities of the nervgissesn. The extent of lead
absorption from all unorthodox sources remainsealétermined for our study population. But thereagainly enough

evidence that some kohl or (surma) contain more fkan is consistent with modern public health déads.
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CONCLUSIONS

Kohl is full of lead especially one that is traditally done at home. It may be a potential causshiddhood lead
poisoning. The public and responsible for health ot aware of the seriousness to used unsuspeatitionally used
items. In addition, our results highlight the ndedstricter health safety regulations for streehdors of product content
the lead. The population of morocco is largely uaaanof the hazards and health consequences oélgaxure, and they

therefore lack prevention strategies.
ACKNOWLEDGEMENTS

The author thanks all those who participated is trk.
REFERENCES

1. Al-Ashban RM, Aslam M and Shah AH (2004). Kohl (##): a toxic traditional eye cosmetic study in Saud
Arabia. Public Health. 118, 292-298.

2. Al-Saleh I., Nester M., Devol E., Shinwari N., Ak&hria S. (1999). Determinants of blood lead lewelSaudi

Arabian schoolgirls. International Journal of Ocatipnal Environmental Health 5 (2), 107-/114.
3. Bellinger DC, (2008). Very low lead exposures ahidren’s neurodevelopment. Curr Opin Pediatr, PZI2-177.

4. BOUFTINI S., ACHOUR S., LELIEVRE B., TURCANT A., MUET B., ABOUAZZAK S., CHAOUKI S,
HIDA M., NEJJARI C. and BAHHOU J. (2012) Dépistage saturnisme infantile dans la région de Fes

Boulemane, Congres International de toxicologie.

5. Canfield RL, Henderson CR Jr, Cory-Slechta DA, @Xusko TA, Lanphear BP (2003). Intellectual innipeint
in children with blood lead concentrations belovug@®er deciliter. N Engl J Med,. 348: 1517-26.

6. De Caluwé JP (2009). Intoxication saturnine provémgpar l'usage prolongé de khél, une cause soimésst
dans les pays francophones. Journal Francais dgi@mpbibgie, 32: 459-463.

7. Goyer R.A. (1990). Transplacental transport of ldaavironment Health Perspective 89, 101-/108.

8. Liu J, Li L, Wang Y, Yan C, Liu X (2013). Impact dfow Blood Lead Concentrations on 1Q and School
Performance in Chinese Children. PLoS ONE, 8(5P865

9. Sainte C, Gille S, Montout P, Droguet C, Coursimhdyl Fargette B (2010). Utilisation des khéls ttaatinels,
une source sous-estimée de saturnisme infantilenalyAe élémentaire de dix-huit khéls traditionnpksr
ICP-AES et spectrométrie de fluorescence X. AnnidabAnal. 22(4): 181-185.

10. Surkan PJ, Zhang A, Trachtenberg F, Daniel DB, Mid§i S, Bellinger DC (2007). Neuropsychologicaldtion
in children with blood lead levels 10 pg/dL. Newrxitology, 28: 1170-1177.

Index Copernicus Value: 3.0 - Articles can be sernb editor@impactjournals.us




