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تاثير شرب مياه الابار الاهلية على مستوى الاوكسجين المذاب في الدم في ناحية غماس محافظة القادسية-العراق 
فولاذ عبد الرضا محسن                               حسن علي فرمان
المعهد التقني الكوفة /قسم صحة المجتمع            المعهد التقني الكوفة/  قسم التمريض

الخلاصة
       اجريت هذه الدراسة البيئية المقطعية لايجاد اي تاثير لشرب النترات الموجودة في  مياه الابار الاهلية على مستوى  الاوكسجين المذاب في الدم في ناحية غماس التابعه لمحافظة القادسية -العراق. استمرت الدراسة من (1/10/2012 الى 1/2/2013).
      ان النترات (NO3) في مياه الابار الاهلية ومستوى الاوكسجين الذائب في الدم تم فحصهما في نفس الوقت حقليا باستخدام اجهزة رقمية محمولة.    هنالك ارتفاع في النسب المؤية للمستوى المنخفض من الاوكسجين المذاب في الدم في العديد من المجاميع العمرية عند الاناث اكثر من الذكور ل, 21 (52.5%) و 19 (47.5%) بصورة متتالية.    هنالك انخفاض في مستوى الاوكسجين المذاب في الدم في كل من قيمة  الحد الادنى والحد الاعلى اقل من القيمة القياسية , (66%) و (89%) بصورة متتالية.     هنالك ارتباط عكسي  معنوي قوي (0.888 - r = ), عند المقارنة بين مستوى  النترات(NO3) ومستوى الاوكسجين الذائب في الدم, حيث يدل انه بازدياد النترات عن مستواها الطبيعي في مياه الابار المستخدمة للشرب سوف ينخفض مستوى الاوكسجين المذاب في الدم.    هنالك فرق احصائي معنوي عالي (HS=P<0.001) , بين مستوى النترات (NO3)  للدراسة الحالية و معيار منظمة الصحة العالمية لمستوى النترات القياسي, وان قيمة مستوى النترات للدراسة الحالية هو اعلى من المعيار.     هنالك فرق احصائي معنوي (S=P<0.05), بين مستوى الاوكسجين المذاب في الدم للدراسة الحالية و معيار منظمة الصحة العالمية للاوكسجين المذاب في الدم, وان قيمة مستوى الاوكسجين للدراسة الحالية هو اعلى من المعيار.     من جميع المحددات التي اختبرت في الدراسة الحالية, كان هنالك تاثير واضح للنترات(NO3)   على مستوى الاوكسجين المذاب في الدم عند شربه من مياه الابار الاهلية.     توصي هذه الدراسة بعدم شرب المياه الملوثة بالنترات, و استخدام الطرق التي تعالج تلوث مياه الابار بالنترات مثل استخدام جهاز التنافذ العكوسي(RO)  لازالة النترات من الماء. 	
وكان الهدف  من الدراسة لمعرفة تأثيرات شرب المياه الحاوية على النترات من غيرها على تركيز الاوكسجين المذاب في الدم 	  Abstract
 .


Introduction
       Nitrate is one of the most common groundwater contaminants in rural areas. Drinking water high in nitrate is potentially harmful to human and animal health. Nitrate (NO3) is a naturally occurring form of nitrogen (N) which is very mobile in water(IVSL,2013). It is essential for plant growth and is often added to soil to improve productivity. Water moving down through soil after rainfall or irrigation carries dissolved nitrate with it to ground water. In this way, nitrate enters the water supplies of many homeowners who use wells or springs. Nitrates and nitrites are nitrogen-oxygen chemical units which combines with various organic and inorganic compounds(IVSL,2013).
     Nitrate is a widespread contaminant of drinking water supplies, especially in agricultural areas elevated concentrations of nitrate in groundwater originate from a number of sources more than( 10 mg/l), including leaking septic tanks, animal waste, and overuse of nitrogen fertilizers(WHO,2013). Nitrate is very soluble and it readily migrates to groundwater Nitrate is a colorless, odorless, and tasteless compound, the Nitrate Maximum Contaminant Level is 10 mg/l NO3 by EPA (WHO,2013).
  Nitrite is absorbed in the blood, and hemoglobin (the oxygen-carrying component of blood) is converted to methemoglobin, that does not carry oxygen efficiently. This results in a reduced oxygen supply to vital tissues such as the brain(L.knobeloch et al,2013).
[bookmark: d4828e223]  Short-term exposure to drinking water with a nitrate level at or just above the health standard of 10 mg/l nitrate-N is a potential health problem primarily for infants. Babies consume large quantities of water relative to their body weight, especially if water is used to mix powdered or concentrated formulas or juices. Also, their immature digestive systems are more likely than adult digestive tracts to allow the reduction of nitrate to nitrite (Deana M. et al,2013;   WHO, 2007)
   The term oxygen saturation refers to the amount of oxygen your blood is carrying. When your blood circulates, it goes to each of your cells and picks up carbon dioxide, a byproduct of metabolism. It brings this carbon dioxide to the lungs, where it is exchanged for oxygen. The lungs exhale the carbon dioxide, and the  blood delivers the oxygen to the cells that need it (C.D. P.H, 2013). The heart pumps blood past the lungs, and there the hemoglobin in your blood cells can pick up oxygen molecules. When a blood cell is carrying a normal load of oxygen, it is said to be "saturated." Optimally, 95 to 100 percent of your blood cells are saturated with oxygen, according to the Harvard Health  Publication 2009. The WHO (2009)  states that oxygen blood levels below 90 are considered low, Symptoms of low blood oxygen levels include shortness of breath, fatigue and the inability to tolerate exercise. 
Materials and Methods
[bookmark: OLE_LINK336][bookmark: OLE_LINK335][bookmark: OLE_LINK338][bookmark: OLE_LINK337][bookmark: OLE_LINK341][bookmark: OLE_LINK342]1-Study Design and Period of the Study: Cross section Ecological study and the study lasted from (1/10/2012 to 1/2/2013). The study was conducted in  some rural area that belong to Gammas town ship of Al-Qadisiyah governorate about 180 Km to the south of Baghdad, Iraq. 
2–Samples collection:
       The nitrate samples was collected from 7 private well and tested at field by using portable digital nitrate meter and at the same time saturated blood oxygen level was tested at field  from 40  person that  continuous  daily  drinking well water  by using portable digital finger pulse Oximeter.   
3 - Data Analysis
    Descriptive and analytical statistics were carried out by utilizing the statistical package for social science (S.P.S.S) version 17.

   Z-test was applied to obtain any significant statistical differences in comparisons between nitrate levels of current study and WHO standard level In addition, Pearson correlation was applied between saturated blood oxygen level and nitrate level. 

Results
    Table(3-1): Distribution of low level of saturated blood oxygen according to                             age and gender.
	
Age Group

	Gender

	Total

	
	Male 
	          Female
	

	0-14
	4	( 10 %)
	5	(12.5 %)
	9   (22.5 %)

	15-24
	2	(5 %)
	3	(7.5 %)
	5    (12.5 %)

	25-34
	5	(12.5 %)
	4	(10 %)
	9    (22.5 %)

	35-44
	5	(12.5 %)
	2	(5 %)
	7   (17.5 %)

	45-54
	0	(0 %)
	2	(5 %)
	2   (5 %)

	55-64
	2	(5 %)
	2	(5 %)
	4  (10 %)

	≥ 65
	1	(2.5 %)
	3	(7.5 %)
	4   (10 %)

	Total
	19	(47.5 %)
	21	( 52.5 %)
	40    (100%)





Table(3-2): The levels of saturated blood oxygen in persons that drinking of     private  well water for each locations in Gammas  township.
   
	Saturated Blood Oxygen level
 (%)

	Std.
	Maximum
(%)
	Minimum
(%)
	M
(%)
	Private Well
Locations

	± 5.971
	88
	66
	77.636
	Location 1

	± 7.528
	84
	77
	80.636
	Location2

	± 5.345
	83
	71
	78.333
	Location 3

	± 5.115 
	89
	76
	82.833
	Location 4

	± 2.517 
	81
	76
	78.866
	Location 5

	± 4.956
	88
	77
	82.167
	Location 6

	± 5.357
	88
	72
	80.125
	Location 7






Table(3-3): Nitrate test results of the private well water in comparison with the                       mean of   saturated blood oxygen level in each location in Gammas                          township, Iraq.
*S= P<0.01
       

	Locations
	Nitrate (NO3)
mg/L
	Saturated Blood Oxygen level (%)

	Location 1
	30 mg/L
	77.636%

	Location2
	18 mg/L
	80.636%

	Location 3
	35 mg/L
	78.333%

	Location 4
	17 mg/L
	82.833%

	Location 5
	33 mg/L
	78.866%

	Location 6
	19 mg/L
	82.167%

	Location 7
	26 mg/L
	80.125%

	Pearson correlation
	r = ــ 0.888
     *(S)























Figure(3-1): Comparison of nitrate NO3 (mg/L) of private well water value of                                     Gammas Township, Iraq with WHO nitrate NO3 (mg/L)  standard























    Figure(3-2): Comparison of Saturated Blood Oxygen SO2 (%) value of people that                   drinking well water of Gammas Township, Iraq with WHO Blood                Oxygen (%) standard.                         

Discussion
     In the present study, there was an elevation in the percent of the many age group in female than male  of decreasing   saturated blood oxygen. This might be due to, that the female body physiology have a weak in ability to convert and elimination of nitrate that consumption in drinking water to other form than the body of the males.
    In the present study, in all locations that was studied and that exclusively drinking private well water, there was a decreased in saturated blood oxygen level in both minimum an maximum value than standard level. The permanent exposure to well water with high level in nitrate than maximum contamination level (MCL) especially in this rural area that was studied, was making a potential health problem and interfered in blood function in carrying oxygen to all tissue of the body(Van M. et al, 2004) .  
     In the present study, there was significantly strong inverse correlated in comparison between nitrate (NO3) level and saturated blood oxygen level, meaning that when nitrate was increased than normal level in drinking water the saturated blood oxygen level was decreased. This result was agreed with that mentioned by Brender et al. 2004,  in a longitudinal study in United State (Briseis Aschebrook-Kilfoy, et al ;2006).  
    
      In the present study, there was a highly statistical significant difference (HS=P<0.001), between current study nitrate NO3 level (mg/l) and WHO standard of NO3 level (mg/l).  this might be due to, the nature of the soil in gammas township that will use in culture and uses of the chemical fertilizer, this specialty may increases of nitrate in ground water than another area.( WHO,2012 )
      In the present study, there was a statistical significant difference (S=P<0.05), between current study of saturated blood oxygen level SO2 (%)  and WHO.  This might be due to, the exclusively drinking of well water with high level of nitrate more than of 10 mg/l.
In addition, the same result was shown by  Briseis Aschebrook-Kilfoy et al. 2006, of United State (W.H.O.2004). 
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