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Abstract

This study was conducted to assess the prevdfeot ef organochlorines insecticide residues ordecamized
population sample from El-Hosh Town community, $o@ezira. 36 human urine samples such as 12 from
male, 12 from female and 12 from children wereemtd from randomized population samples. Residties
organochlorine pesticides were extracted by hexark analyzed by gas chromatography (GC). The eesult
revealed that, only DDE was detected. DDE was tledeia four out of 12 (33%) female and 3 out of (£5%)
male urines in concentrations ranging between 4.6481 ppm. No detectable residues of DDE wereddan
children. DDE concentrations in females (5.17 ppweye higher than those in male urines (4.18 pprhg T
results indicated that the DDE residues level vmerteassociated with age or weight. Although the afsmost

of these compounds has been severely restricte@ than thirty year ago, the presence of their tesid
indicate their characteristic of long term persiste

Keywords: Residues of pesticide, Monitoring, Human Urinegd&n.

1. Introduction

Persistent organochlorine pesticides (OCPs) hage heed intensively in agriculture and public Heéirr a
relatively long period of timg1-2]. Humans therefore, absorb organochlorine compouwvitts food, via
inhalation and skif3]. Pesticide hazards are frequent and severe inageng countries where pesticide use is
widespread. The extensive use of pesticide is kntmviead to serious public health and environmental
problems[4]. The organochlorine insecticides were introducethe Sudan Gezira in 1945. Since then it was
continuously used for the control of cotton pestdncreasing amounts, up to 1981. The total amofimDT
sprayed on the Gezira over the last thirty yeargofise was estimated to be 10 million kg Smaller
amounts have been used in other cotton growingsanethe country, New Halfa, Blue Nile, Nuba Mounta
and Tokar Delta Schemes. So the widespread applisabf organochlorine in agriculture, public hbadnd in
and around homes can result in the accumulatiopesticides residues in the environment. Due tor thei
resistance to be metabolized and their lipophili@racteristics, organochlorines (OCs) can spread ou
extensively. They tend to be accumulated in biaalgsamples which have lipid serum, adipose tisswd
breast milk[6]. The amount of fat in the subcutaneous fatty tissB9%, in serum 1% and 2%-4% in mijlK.
Lipophilic contamination levels in the subcutanedaisy tissue are five times higher than milk ar@D-B50
times more than bloof8]. Developed countries have banned many organonkl@ésticides because of their
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potential toxic effects to man and their impacts the ecosysteni9]. To estimate the effect of certain
government measures to ban the use of persistgitt ¢hemicals, most countries have conducted Initia
monitoring programs to determine organochloringipees in human tissués0,1].

The measurement of the level of OCPs in urine ahdmu populations are good markers in determining the
extent of exposure and in the evaluating the hgZaid].

2. Materialsand Methods

2.1. Study of population and sampling

Urine samples were collected from a random sampleopulation. Thirty six urine samples were coléstt
randomly from the general population in 2008. Tweftom males, twelve from females and twelve from
children. The samples were kept in a plastic caetaand stored at 5° until analysis.

2.2. Chemical and analytical standard

Acetone, dichloromethane, n-hexane celite, alun@nd potassium hydroxide anhydrous sodium sulphate
(pesticide residue grade) were obtained from Pan(Barcelona, Spain). Silica gel adsorbent wasiobth
from Sigma—Aldrich (St. Louis, MO, USA). Certifiefandards of Gamma-HCH (99.6% purity), Aldrin (99.0
purity) and Heptachlor epoxide (99.0% purity) DD¥9{2 purity %) were supplied by Dr. Ehrenstorfer
(Augsburg, Germany). Individual stock standard Sohs were prepared in acetone. Standard soluf@rgas
chromatographic (GC) analysis were prepared byablgitdilution of the stock standard solutions with
hexane.

2.3. Extraction and clean up procedure

Samples were extracted in hexane by using the meatkscribed by Tewari and Sharfi2]. 21 ml of urine
were measured and filtered and 15 ml of distillede~r was added. The volume was measured and cau ptet
100 ml of distilled water and 10 g anhydrous,8l&,.The mixture was transferred to separatory funmel a
hexane (40 ml) was added and shaken well for 5 witer separation of layers, extract was filteratt a
transferred again to separatory funnel and 10 ntiedfane was added and shaken well. After separafion
layers the hexane layer collected. All extractsenmixed with two drop of 10% potassium hydroxideorder
to convert DDT into DDE prior to analysis.

2.4. Condition chromatographic

Thin layer chromatography (TLC) plates were dividetb longitudinal columns made by scraping thecail
gel. About 20 pl of pesticide standard and samgkésct were spotted. The plates were placed ievaldping
tank containing 100 ml n—heptane which was the bgstem for separation of the pesticides in theeaiir
investigation. When the solvent front approachearhCabove the base line, the plates were remowed tihe
tanks, allowed to dry at room temperature and aftgness the plates were visualized under shortewav
ultraviolet lamp at 254 nm.

The analysis was carried out by gas chromatogrdpsing a carlo Erba Fracto Vap 2101 equiped widlctebn
capture detector (ECD). Glass column used was 3% mm id packed with 5% OV-210 on chromosorb
WHP 80-100 mesh. Temperature of the injection hlaslken and detector were 250, 190, 300°C respégtive
Nitrogen carrier gas flow rate 60 ml/minute, Injentvolume for standards and samples was 1pl.

3. Results and Discussion

3.1. Performance of the analytical method

The linear dynamic range, precision (as relatie@dard deviation) and sensitivity (as limit of dxien) values
for determination of Aldrin, DDE, gamma HCH and lteghlor epoxide are reported in Table 1. Recovery
percentages, accuracy, the limit of determinatiwh @efficient of variation (CV%) were determined b
spiking human urine at 0.01 ppb of pesticidesetkst
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Table 1: Figures of merit obtained for the used method.

Analyte Lizzar;f_‘?ge Y=(a+§)X+(btS) | R u;?nl?:l ulé?n?.‘l Razg)’/")
Gamma HCH 0.015-0.100 (83((53'2;11153'3523)) X-1 0.9995| 0.003 | 0.009 3.6
Heptachlor epoxide 556.9 200 (2((););1 51223%%%96)))( " 0.9997| 0001 | 0.003 43
DDE 0.025-0.200 (9333_'5;—“5153_'3?%)) X-1 0.9008| 0.002 | 0.007 4.7
Aldrin 0.003-0.050 (190‘;'1;-'01012)6) X- | 0.9909| 0001 | 0.004 4.3

a; slope a; b, IntercepR, regression coefficient; LOD, limit of detectidr©Q, limit of quantification, RSD, relative standadeviation.

As can be seen from table 1, using the detectpores for the pesticides tested was linear indhge of the
concentrations studied (0.003 to 0.2 pg-mCorrelation coefficients (r) were almost aroun@99. Recoveries
were found from 87 - 97 %, and the limit of quantfion (LOQ) was determined.

3.2. Evaluation of pesticide residues in human urine from rural populationin Sudan

The results presented in Table 2 showed that, 086 samples of human urine that were analyzed, DRE
detected in 4 out of 12 (33%) female and 3 out2{2b%) male. No detectable residues of DDE weuadan
children.

Table2: Percentage of organochlorine pesticide residubaman urine

Human population Number of samples Number of samples have| The percentage of samples have
analyzed OC'P residues OC'P residues
Female 12 4 33%
Male 12 3 25%
Children 12 0 0

The results of the random sampling on the basegefand weight (Table 3) have been computed. DB,
main metabolite of DDT, was detected in the urifigpeople from El-Hosh at relatively high frequendy.
general DDE concentration in female (5.17 ppm) engigher than those in males (4.18 ppm). It is scig
that this is due to the past wide use of DDT amassquent exposure through food chain and past stimme
exposure in DDT used in combating malaria, sineeatbmen of this area spend more of their time énltbme
than do the men. This differences is in agreemétft \geveral authorgl3-16] but in contrast to Nakatd 7]
and Stehr-Greefil8] which showed that the organochlorine (OC) concéintran males were higher than those
in females.

Table 3: Organochlorine pesticide residues in Human urine

Serial | Se» Age Weight Organochlorine pesticide residues (p
No (kgs) GamméeHCH Aldrin Heptachlor epoxic DDE
1 F 38 70 <LOD <LOD <LOD 5.14¢
2 F 39 82 <LOD <LOD <LOD 5.09:
3 F 54 91 <LOD <LOD <LOD 5.132
4 F 3C 68 <LOD <LOD <LOD 5.31:
5 M 5C 66 <LOD <LOD <LOD 4.88¢
6 M 6C 76 <LOD <LOD <LOD 4.63¢
7 M 6C 55 <LOD <LOD <LOD 4.85¢

F. female; M. male
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The analysis of different ages from Fig. 1, indéchtthat, DDE residue levels are quite stable anutstinct
segment of the general population and was not ededowith age. These findings are in contrast imante
[19] and Bertrani20], who argued that, changes in human levels asuitseof decreased chlorinated pesticide
residues is more easily detected by monitoring geuathan older subject, as the change is mainlgmtignt on
the duration of exposure. The influence of agess well defined, although it is generally acknalgkd that,
residue levels rise with increasing age , in gdnagaeement with the data obtained from anim@ks-22]
found that, the level of DDT/DDE rapidly increasedm about 5.5 to 11.5 ppm up to the age group 3% —
years but became stabilized at 9.0 ppm in thedabsequent age group (45 — 85 years old).
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Figurel: Relationship between organochlorine pesticiés&lues in human urine and age.

When results are grouped by age, it's observed,pdaple born within time of the official prohiloti
to use DDT (30 years old) show higher levels of Diggidues than the people born before. This neay b
attributed to dietary sources of exposure espgdatid of animal origin and also through water,dmar and
indoor air, dust and soil which result in the bioamulation of these chemicals in the human bodyeséh
results are consistent with Cr{i2z3] and Hanaokd24]. So relatively higher concentration of OC residues
associated with human in the older age group mahéeesult of comparatively longer period of expesto
food and environmental contaming@b].
For weight, the result presented on Fig. 2 showat] ho direct relationship was found between cotmagon
of DDE and the weight gain of the donors. This leswincide with those recorded by PolisHak] and Acker
[27]. It's generally known that, the concentration aZ®increased with increasing in human weight. Heavi
ones had higher pesticide residues. This is inesgeat with those of Matuf®8] in Brazil, which may be
explained in terms of fat content of the milk, vehib study conducted by Arrebd20] found that, levels of
HCB in adipose tissue were three times higheramen than in men.
Adipose tissue may act as a reservoir for the nantis release of chemicals that are thereforeeptrés blood
and urine and may reflect historical exposure tatipieles that are not now in use. Residues of gidet and
their metabolites in various human tissues andidluwollected from general population are indicatifeghe
total body burden of these pesticides and of padt@esent exposulg0]. Most members of the general
population are not occupationally exposed to pielet; their contact comes from other more coveutrcss.
Since there was no occupational exposure, so the vaeasured represent back ground exposure chaysed
accumulation of DDT in the food chain — or via itgten due to spraying at home.
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Figure2: Relationship between organochlorine pesticidadrees in human urine and body weight (kgs).

Naturally factors such as food habits, physiologiseate and life style must play an important rate
determining the residue levels in man. The probieithat, currently there are no concrete data atitig the
significance of any of them. For instance, the datm a residue survey of wild animals and someespladions
[31] along with simple logic suggest that, meat-eastisuld accumulate more chlorinated pesticide residu
than vegetarians. It is rather difficult to do gpidemiological evaluation on basis of the presémdifgs,
because of the small size of samples and abserfueatih and history of subject samples. AlthoughTDias
been banned since 1981, the presence of pesti@tibaolites in human urine samples is an indicaiotheir
long term persistence in human bodies and contidigetete elimination.

Conclusions

The study indicated the prevalence of some orddnone pesticide residues including DDE in humainey
owing to their past use in agricultural and sagifarrposes and subsequent storage in adiposedi€3DE& was
found at highest concentration in human urine. €hemnged between 4.64 — 5.31 ppm. The design and
implementation of appropriate epidemiological ségdand their integration with monitoring of humémd

and environmental samples would be a major steyssessing the risks of OC residues in food andabng

or eliminating them. -This study was carried inemyvsmall area compared to the total area of Gezineme,
which was the site of use of these chemicals. Toeremore extensive survey is necessary beforéstiea
evaluation of these contaminants could be made.
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