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ingestion of PPD causes severe oedema of the face and neck frequently requiring emergency 
tracheotomy. This is followed by rhabdomyolysis and acute renal failure, culminating in death 
if not treated aggressively (Ashraf et al., 1994). 

PPD poisoning in Morocco is closely linked to socio-cultural factors. In fact, 
Moroccan women use “Henna” mixed with a vegetable product, scab of Tamarix aphyla 
(Tamaricaceae) locally called “Takawt” to dye hair. This is a non toxic product also employed 
in traditional medicine but it has been reported that “Takawt” was used in Morocco also as an 
abortive agent in mixtures with other plants (Bellakhdar, 1997). 
In Morocco PPD otherwise known as Occidental Takawt; is ignorantly thought to be the same 
substance as the local “Takawt” and therefore is being used for the same purposes as the local 
“Takawt” for its dyeing property or for its alledged abortive effect. It is also used for suicidal 
intent. Recently, it has been established that PPD can cause systemic toxicity in Morocco, 
where availability and low price make it an attractive poisoning agent. In one fatal poisoning, 
total intake of PPD was about 3g (63mg/kg) (Saito and al., 1990).  In fact, it is possible to buy 
10g of PPD for only about 0.3 $ US now in Morocco.  

The early acute PPD intoxication cases in Morocco occurred in the seventies and were 
reported by Arditti (Arditti et al., 1980), and since this date reports of intoxication have been 
sporadic (Bourquia et al., 1988; Squali et al., 1991; Zeggwagh et al., 1996; Kerkeb et al., 
1998;). Over the last several years the number of PPD poisoning has increased continuously 
and significantly. It was the second reason for hospitalisation in the intensive care unit of the 
Casablanca University hospital in 1999 and the first reason for admission in the emergency 
unit (Portes Médicales) of Rabat University hospital in 2003. Acute poisoning by PPD 
ingestion is ranked amongst the most frequent causes of suicidal poisoning requiring 
hospitalisation in Morocco. 

The first documented systemic poisoning with PPD where toxicity occurred from 
handling dye was described in 1924 (Nott, 1924) concerning the owner of a hairdressing 
salon. Contact with PPD which led to systemic toxicity had been reported (Kamil and 
Davidson 1996; Lava and Dollar, 1996). It should be observed that presently tattoos are very 
popular in Western countries especially among young people. In particular, temporary tattoo 
techniques come directly from that practised in Morocco, where a mixture of Henna and PPD 
is used. A common theory is that PPD is able to reduce the time necessary for the absorption 
of colours through the skin. The aim of this work is to stimulate the awareness among 
scientists in general about this problem, and in particular the Moroccan people who confuse 
PPD with Tamarix aphyla.  
 
Methodology 
 

Data for this study were extracted from the medical records of the Toxicovigilance 
Department of the Moroccan Poison Control Centre. This department collects reports 
concerning poisoning cases from different regions of the country. A retrospective review of 
all reports received from 1992 to 2002, concerning acute PPD poisoning is shown. PPD 
poisoning cases for 2003 were not completely recorded. The data extracted from the above 
source included circumstances of poisoning, sex, age distribution, the outcome, region and 
poisoning according to the year. 

Statistics: Data were analysed using Epi Info 6.04b version program, 2000. (from 
Center for Disease Control, Epidemiology Program Office, Atlanta, USA). 
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Results 
 

Three-hundred and seventy-four (374) cases of acute paraphenylenediamine poisoning 
were recorded. These accounted for 288 (77%) females and 86 (23%) males. The majority of 
the PPD poisoning cases were intentional; it was ingested with suicidal intent, or for its 
claimed abortive effect, in 292 cases (78.1%) as illustrated in table 1. The clinical outcome of 
the poisoning is shown in table 2; the intoxication culminated to death in 79 cases (21.1%). 
The intake of the poison was mainly by oral ingestion: 348 cases (93%) as reported in table 3.  
As shown in table 4 the young population between 15.1 and 25 years old is the most affected 
by this intoxication with 203 cases (54.3%), 43 cases (11.5%) concerned children less than 15 
years old, 57 cases (15.2%) were between 25.1 and 35 years. 
 
 
Table1: Circumstances of PPD poisoning. 

Circumstances Number of PPD 

poisoning 

Percentage of PPD 

poisoning (%) 

Suicidal 292 78.1 

Accidental   50 13.4 

Criminal    9   2.4 

Unspecified   23   6.1 

 
 
Concerning the poisoning according to the year (table 5), the majority of the cases were 
recorded from 1999 to 2002 with 49 (13.1%), 65 (17.4%), 75 (20.1%), and 59 (15.8%) cases 
for 1999, 2000, 2001 and 2002 respectively. The largest number of cases was recorded on 
2001. 
 
Table 2: Outcome of PPD poisoning. 

Outcome Number of PPD poisoning Percentage of PPD poisoning (%)

Complication (hospitalisation) 101 27 

Death 79 21.1 

Favourable 105 28.1 

Unspecified 89 23.8 
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Table 6 shows PPD acute poisoning as distributed in different Moroccan regions. The south of 
Morocco seems to be the most affected with 187 cases (50%) followed by the centre 132 
cases (35.3%). 
 

Table 3: The route of PPD poisoning. 

Tract of poisoning Number of PPD 
poisoning 

Percentage of PPD 
poisoning (%) 

Oral 348 93 

Inhalation 10 2.7 

Percutaneous 2 0.5 

Unspecified 14 3.7 

 
 
 
 
Discussion 
 

The acute toxicity of PPD by ingestion, especially, is not well documented; some 
clinical studies have been devoted to the subject (El Ansary et al., 1983; Fathi et al., 1995; 
Kamil and Davidson 1996; Yagi et al., 1996; Ababou et al., 2000). The socio-cultural factors 
led to the high number of poisoning. A total of 374 intoxications were reported from 1992 to 
2002.  Studies have shown that the female population (77%)  is more affected than the male 
population (23%)  because, on the one hand PPD is a product used in traditional cosmetology 
so females know it better, and on the other hand because of its deemed abortive effect. This 
female predominance ranged from 72% to 92% found in other reports with 72% for Kerkeb et 
al. (1998), Yagi et al. (1991), 77% and Motaouakil et al. (1999), 92%. 

Three circumstances of poisoning are reported; suicide predominates (78.1%), 
followed by accidental poisoning (13.4 %). Yagi et al. (1991) report 70% of suicidal cases. 
Accidental ingestion of PPD seems to be more frequently observed among the younger 
population (children), as reported by Hashim et al. (1992). 

About the clinical outcome of the poisoning, in our study, PPD poisoning resulted in 
death in 79 cases (21.1%); a similar percentage of the negative prognosis has been found by 
other authors, 33% and 22% for El Ansary et al. (1983) and Kerkeb et al. (1998) respectively. 
In the majority of the cases (93%) PPD was taken intentionally, with suicidal intent or for its 
claimed abortive effect, by ingestion. It is not easy to explain the 10 cases (2.7%) of 
intoxication through inhalation; this is the first time that PPD poisoning has been reported in 
this way. For the cases involving the younger population, it may be attributed to the fact that 
children had sniffed the powder in order to know what it was.  

Two cases (0.5%) of PPD poisoning by percutaneous absorption were recorded at the 
Moroccan Poison Control Centre. Lava and Dollar (1996) and Kamil and Davidson (1996) 
reported PPD systemic poisoning by contact. Acute PPD poisoning by age group shows that 
the group most prone to PPD poisoning in this study was the 15.1 to 25 year-old-age group  
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accounting for 203 cases (54.3%). This can be explained not only by the fact that young 
people are the most affected by intentional poisoning in general, but because, on top of that, 
young females (especially unmarried) use PPD for its claimed abortive effect but do not admit 
using it for terminating an unwanted pregnancy.  Paediatric poisoning, in the age groups from  
 
 
Table 4: Acute PPD poisoning by age groups. 

Age group 
years 

Number of PPD 
poisoning 

Percentage of PPD 
Poisoning (%) 

2 - 9 13 3.5 

9.1 - 15 30 8 

15.1 - 25 203 54.3 

25.1 - 35 57 15.2 

35.1 - 45 29 7.8 

45.1 - 55 18 4.8 

55.1 - 63 6 1.6 

63.1 - 75 4 1.1 

> 75 1 0.3 

Unspecified 13 3.5 

Total 374  

 
 
2 to 15 years old, was reported in 43 cases (11.3%). A case study from Sudan referred 31 
cases of paediatric PPD poisoning between 1984 and 1989 (Hashim et al., 1992). 

Concerning PPD poisoning distribution in different regions of Morocco, there were 
187 cases (50%) from the south. The south is the sparsely populated region and it is 
considered the region of Morocco in which phytotherapy is the most developed (Eddouks et 
al. 2002). In fact, the local “Takawt” cited above is a plant from the Saharan region (the south 
of Morocco) and it is more commonly used there than in the northern region. An increased 
use of traditional practice in the south, and availability of PPD lead to a higher number of 
PPD poisoning. One hundred thirty two cases (35.3%) of poisoning were recorded in the 
centre, mainly from Casablanca, a big metropolis with a great number of shantytowns and a 
lot of socio-economic problems that lead to a high number of suicides and undesirable 
pregnancies. The north of Morocco seems to be less affected. 
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Conclusion 
 

The systemic toxicity of PPD has serious consequences which may eventually lead to 
death. This study showed that PPD poisoning was fatal in 21.1% of cases; this mortality rate 
remains a cause of great concern.  A program of public education and stricter controls over 
the sale and distribution of PPD in Morocco should go along towards alleviating this problem.   
 
Table 5: Acute PPD poisoning according to the year. 

Year Number of PPD 
poisoning 

Percentage of PPD 
poisoning (%) 

1992  7   1.9 

1993 25   6.7 

1994  8   2.1 

1995 26                      7 

1996 22   5.9 

1997 23   6.2 

1998 15                      4 

1999 49  13.1 

2000 65  17.4 

2001 75  20.1 

2002 59  15.8 

Total                   374  

 

Table 6: Acute PPD poisoning as distributed in different region. 

Moroccan region Poisoning number Percentage of poisoning (%)

North region   55   14.7 

Centre region 132    35.3 

South region 187 50 
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Awareness of the clinical features of this intoxication is required in western Countries where, 
though not yet a common problem, increasing migration of relevant ethnic groups, may lead 
to more cases due to cross cultural activities. 
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