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ABSTRACT

A random sample of 52 males and 48 female's residence in Southern Basrah Governorate, Iraq, were examined for concentrations of mercury in their hair. The effects of gender, location, age, weight, as well as food and smoking habit were examined. Total mercury was determined spectrofluorometrically after the formation of ternary system complex between mercury, eosin and (1, 10) phenanthroline in the presence of gelatin and ethylene diamine tetraacetic acid sodium salt. The highest concentration of mercury was found in human hair from Safwan (109.1 (g/g) compared with Al-Zubair (27.8 (g/g). Female hair samples is shown to have highest concentration of mercury (80.2 (g/g) ,than male (57.6 (g/g). There was strong correlation between hair mercury concentrations and each of age, weight, food and smoking habit. Old people, those with age> 60 years, have higher levels (115.256 (g/g) than young people (5.965 (g/g) with age between 10 and 20 years. Hair mercury concentration increased with weight (126.927 (g/g) for those with weight of 80's kg compared to 5.656 (g/g for those with weight of 40-60 kg. Moreover, hair mercury concentration is higher for animal consuming people (64.9 (g/g) than for vegetarians (33, 7 (g/g) and higher for smokers (95.9 (g/ g) than nonsmokers (65.4 ug/g). One of the sources of mercury in the studied area is the explosives used during the 2nd Gulf war (1991) as well as the war of 2003. All the present recorded concentrations of mercury in hair were higher than hair mercury concentrations reported by EPA (1 (g/g).
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INTRODUCTION 
M
ercury occurs naturally in the environment and accumulate in man , fish and marine mammals and it is released into the air through fuel burning and industrial pollution, while human exposure to mercury can occur in several ways , one of which is through consuming fish or other food sources (Livey et al., 2002), (Bockris.,Fig -1- 1977) 

Mercury is entering the environment by the terrestrial food chain mainly through atmospher , agricultural pesticide usage, and ground water sources. Contamination of environmental media by mercury could be moved up with the food chain, which finally reach human, creating harmful health effects due to its toxicity and bioaccumulation in various organisms (Jakson, 1997)

Hair mercury testing is a standardized test and the hair collection methods are widely used (Siegel & Siegel , 1985) 

Human hair has been widely used as an indicator of mercury exposure and there has, in general, been a good correlation between the consumption of polluted food and water and mercury content of hair (Sumari et al., 1972; Nuortera et al., 1975; Harada et al., 1977; Ohtsuka and Suzuki, 1978; Suzuki et al., 1979; Phelps et al., 1980). 

Metals categorized as essential for life include alkaline metals (Na , K , Mg & Ca) and heavy metals or the transition metals (Cu , Fe , V & Zn) which have variety of functions in biological systems ranging from regulators to important structural compounds in proteins , while the rest such as mercury (Hg) are not essential due to their               adverse biological activity effect (Srivastava & Purnima , 1999) . 

It is well known that a milk diet will cause the retention of mercury as does the exposure of mammals to certain antibiotics (Haley, 2005). 
The first sight of mercury pollution was the Minamata disaster in Japan by the death of thousands of people after consumption of fish caught in Minamata Bay which was contaminated with mercury released from vinyl chloride machinery used in industrial process (Smith & Smith , 1975) .

Since then mercury became a dangerous metal. The disaster appeared once again in finishing communities of the Amazon rain forest in America (Pearce , 1999).

The use of waste paper, production of chlorine and caustic soda in paper and mill companies located in Southern Iraq could threaten the environment by mercury contaminated wastes which thrown directly to the water ways. Concern about mercury pollution raised in Iraq since the death of 500 persons and poisoning of more than 7000 persons due to consumption of wheat treated with mercury for crop plantation (Faris , 1999).

The present paper describes the method of mercury determination and expresses the levels that accumulate in human, using the hair samples from southern Basrah as indicator depend on many effective factors like gender, food consumption and smoking habit, also the age and weight were inspected . 
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Fig (1): The cycle of mercury in the environment: (1) food animals consumes by humans. (2) mercury absorbed in plants via the rocot system.(3) contaminated plant foods consumed by humans. (4)mercury discharged into waters by volcanism. (5) plankton concentrates mercury from seawater. (6) small fish consume plankton and concentrate mercury. (7) large fish consume small fish with further concentration of mercury. (8) contaminated large fish consumed by human. (9) mercury in air and water in equilibrium. (10) mercury discharged into the air by volcanism. (11) industry mercury into the air. (12) industry discharges mercury into natural water
MATERIAL AND METHODS
Study Areas: 

Hair, samples were obtained from 100 volunteer from two areas in southern Basrah:"AL–Zubair and Safwan" . (Fig.2.)

Concurrent with sample collecting , each volunteer filled in a questioners concerning their gender, age , weight , food habit "animalist or vegetarian" and smoking or nonsmoking habits . 

Hair samples were divided in 1.5 cm long pieces starting from the scalp, to be ready for analyses.(Fig.-3-) 
Mercury Analysis :

The hair samples were digested with "5 m1" of concentrated nitric and sulphric acids (1:4) in a water bath (+60(C)(Lodenius et al.,1983) and analyzed using spectroflourometer (Shimadzu RF-540 – Japan) ,after the formation of ternary system complex between mercury eosin and 1,10-phenanthroline in presence of gelatin and EDTA, following the procedure given by Mudakavi (1984) at wave length 555 nm. 
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Fig (2): Location map of southern iraq showing position of sampling 
RESULTS & DISCUSSION
The t- test and ANOVA statistical analyses to the data.  (Table.1.) showed high level of mercury in the females than in the males as the mean level was 80.2 (g/g in the females and 57.6(g/g in the males. These levels were close to that obtained by Ohno, et al. (2007) 1.51 ± 0.91µg/g  in women, and lower than that repoted by Lodenius, et al.(1983),  who recorded a mean level of 5.6 mg/kg d.w. in the males and 2.8 mg/kg d.w. in the females. Malm, et al. (1995) reported higher level of mercury content in fish and human hair from the Tapajos River basin , Brazil. Also Ando et al. (1989) showed a higher level of mercury in females than males for both dark and gray hair. Moreover female  gray hair  contained higher levels of mercury. Vasconcellos et al. (2000) had higher amounts of mercury in hair samples of Indian population in the Xingu Park Amazon, in a reservation area far from gold exploration activities. 

 Mortada et al. (2002) showed that  mercury  contents in samples taken from 68 males and 25 females from Al-Mansoura City, Egypt, were environmentally related parameters, the study also shows the effects of some factors such as gender and smoking habit . 

The present results contradict those of Wagner et al. (2005)who found that men had higher levels of mercury in  their hair than women.

Moreover, there were locality differences addressed by the present study as in Safwan  there were higher contents of mercury than in Al – Zubair (mean value of 109.1 (g/g in  Safwan as opposed to 27.8 (g/g in Al-Zubair) (Table 1).This is consistant with the results of Al-Imarah et  al.(2007),who suggested that Safwan  and  Al-Zubair were subjected to explosion of projectiles which are made of different heavy metals such as mercury or radioactive materials like depleted uranium (DU), during the I and II Gulf wars. By rain and dust fall out these materials settle down on the soil and accumulate in the ground water which is used for irrigation and agricultural purposes  then transfer to accumulate in men . 

Moreover, AL- Imarah et al. (2002) indicated that the release of mercury from paper mills in southern Iraq into the ecosystem representing direct environmental and health threats for those people living within 100 meters from discharge point of these factories. Furthermore AL-Imarah et al.(2003) showed high levels  of mercury detected in the ground waters of these areas these water are use for agricultural process and will end up in the human bodies. Pesticides and chlorine industries are other sources of mercury in our region. 

The food habits of the human may be another source of pollution as shown in, Table.1., for the persons who consumed animal food sources have higher level of mercury than the  vegetarian as a mean value of 64.9 (g/g was detected in those consuming animal food in contrast to 33.7 (g/g  detected in the vegetarian. This is in good agreement with the results of  Siegel and Siegel  (1985)  who indicated that high Hg contents were detected in those who ingest contaminated fish or other food stuffs . 

The smoking and nonsmoking habits were studied too. The smokers showed a higher level of mercury than nonsmokers, as the  mean value of 95.9 (g/g for smokers and 65.4 (g/g for nonsmokers (Table 1).

The two last effective parameters are age and body weight. The study showed significant differences (p ( 0.01) among different group of age. Those with older ages showed higher concentrations especially with more than 60 years old (Table .2.). This is consistent with  the results of  Agusa et al. (2004) who found that there was significant positive correlation between age and mercury levels in hair of residents  of Cambodia. 

Table -3- Showed the same attitude as age. There was significant difference in the mercury contents (p ( 0.01) as the body weight increases. This higher concentration also can be related with the using of druges, dentistry and food additives. 

Table (1): Mercury contents ((g/g)  in the hair of people from  Al- Zubair and Safwan 
	Parameters
	Mean ± Standard Error

	Gender
	

	Male
	57.6 ± 7.2

	Female
	80.2 ± 11.7

	location
	

	AL-Zubair
	27.8 ± 4.2

	Safwan
	109.1 ±10.1

	Dite habit
	

	Animality dite
	64.9 ±14.9

	vegetarian dite
	33.7 ± 14.9

	Smoking habit
	

	NonSmoker
	65.4 ± 7.2

	Smoker
	95.9 ± 20.0


Table ( 2 ): the mean mercury content in the human age groups of Al-Zubair  and Safwan

	Age Group (Year)
	Mean ± Std. Error 

	10-20
	2.965 ( 1.20

	21-40
	41.977 ( 10.627

	41-60
	73.073 (8.650

	( 60
	115.256 ( 13.855


Table (3): The mean mercury content in the human weight groups of  Al-Zubair and Safwan

	Weight Group (Kg)
	Mean ( Std. Error 

	40-60
	5.656 ( 1.507

	61-70
	46.195 ( 9.039

	71-80
	68.807 ( 7391

	81-85
	126.927 ( 14.004



Fig (3): Hair samples ready to be analyzed.
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قياس ا لزئبق في عينات من الشعر لعراقيين يعيشون في سفوان والزبير جنوب البصرة

الخلاصة
تم  فحص عينات عشوائية مكونة من 52ذكرا و 48 انثى من اناس   يعيشون في جنوب البصرة  العراق، لقياس تركيز الزئبق في الشعر . وتم دراسة تأثيرات الجنس والمنطقة والعمر والوزن ونمط التغذية وعادات التدخين على تركيز الزئبق الكلي بوساطة تقنية  التفلور،   بعد تكوين معقدا ذو نظام ثلاثي بين الزئبق وصبغة الايوسين ومركب 1، 10 - فيناثرولين بوجود الجلاتين وملح الصوديوم للاثلين ثنائي الامين رباعي حامض الخليك.

لوحظ اعلى تركيز في عينات شعر الانسان في منطقة  سفوان (g/gµ 109.1) مقارنة مع منطقة الزبير (µg/g 27.8).

وتفوقت الاناث على الذكور في محتوى الزئبق أذ كانت (80.2 µg/g) في ألأناث و µg/g)  (57.6في الذكور. وكان هناك ارتباط قوي بين الزئبق في الشعر وكل من العمر والوزن وعادات الغذاء والتدخين.

الاشخاص الاكبر عمرا من 60 عاما سجلوا اعلى تركيز من الزئبق   (115.256 µg/g ) مقارنة مع الذين هم بين 10 و                   20 عاما (5.965µg/g  ).

تركيز الزئبق ازداد مع زيادة الوزن للذين اوزانهم 80 كغم كان تركيز الزئبق في عينات شعرهم (126.927µg/g) مقارنة مع (5.656µg/g) للأوزان بين 40 – 60 كغم. وايضا كانت تراكيز الزئبق اعلى للذين يتناولون غذاءا من مصادر حيوانية (64.9 µg/g) مقارنة مع الذين يتناولون غذاء من مصادر نباتية (33.7 µg/g) ، وكانت نسبة الزئبق عالية للأشخاص المدخنين (95.9 µg/g) من الاشخاص غير المدخنين (65.4 µg/g) .
  احدى المصادر للزئبق هي المتفجرات خلال حربي الخليج الاولى والثانية  وحرب عام 2003. 
كل القيم  والتراكيز للزئبق المسجلة في هذه الدراسة عالية مقارنة بتراكيز الزئبق المقبوله المسجله من قبلEPA (وكالة حماية البيئة ) والتي تبلغ (1 µg/g). 
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