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ABSTRACT

Purpose: The aim of this study was to determine the presence of pesticide residues hexachloro-cyclohexane,
cyclodiene, diphenylaliphate and their metabolites in the milk of women from different regions of Karachi, Sindh-
Pakistan.

Study Design: An experimental study.

Place and Duration of Study: This study was conducted in the department of Zoology, University of Karachi from
April 2009 to April 2011.

Materials and Methods: A total of 30 human breast milk samples were collected from the Gynae wards of Karachi
hospitals. A breast pump was used to collect 5 ml milk sample from each women. The sample was taken in the
sterilized and labeled vials. The collected samples were then stored at -20 ° C for analysis. All the samples were
analyzed for the presence of pesticide residues. Samples of milk were prepared accordingly and the purified samples
injected into the Shimadzu GC-ECD apparatus. The peaks of the samples were compared by the retention time of
the standard peaks. The chromatogram obtained indicated the quantity of pesticide residues.

Results: The standard chromatogram of organochlorine pesticides and their isomers were prepared and analyzed on
GC-ECD. The standard chromatograms were then matched with the chromatogram of milk samples. The isomers
like a, B, v and & were detected as major residues of HCH. The cyclodiene compounds such as aldrin and a-
endosulfan were detected as common compounds. DDT was found in 43% of milk samples. The percentage of
cyclodiene residues was higher than HCH and diphenylaliphate.

Conclusion: A significant bioconcentration of organochlorine residues was found in the breast milk. Total DDT
concentrations were found higher than total HCH levels. It is thus concluded that this bioconcentration of pesticide
residues clearly indicates that the mother contains a heavy amounts of such toxic chemicals.
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INTRODUCTION of their accumulation in the soil®. Also in the

industrialized sectors these chemicals are banned and
Pesticides or insecticides are among the most restricted for their use on large scale but in the
extensively used chemicals in the world today and they ~ developing countries DDT is still being used'®. As OC
are also among the most hazardous compounds to the  Pesticides are hydrophilic and lipophilic compounds,
human being as well. As some pesticides can be  they enter in the environment and human body via food
beneficial in decreasing the populations of harmful or ~ chain and can cause various ailments such as
destructive insects while others can be damaging to the ~ reproductive, neurological and endocrine dysfunctions™
environment and can cause serious disturbances!.  aswell as disturb the enzyme systems'?.
Organochlorine pesticides are organic compounds that It has also been reported that mothers are exposed to
are characterized by their lipophilicity persistence and ~ OC’s  through food chain contamination and
semi-volatility has been used as pesticides including ~ environmental pollution. These chemicals enter in the
both insecticides such as DDT, lindane, aldrin, dieldrin ~ body through oral, dermal and inhalation and are then
and methoxychlor as well as herbicides. The  absorbed and distributed to different organs?3, The fetus
chlorinated hydrocarbon unsecticides were introduced ~ may receive these chemicals through the placenta of
in 1940 and are widely used in agriculture sector to mothers!* and also transferred from mother to newborn
control insect pest species?. There is evidence of  babies through breast milk like organochlronines'>™".
organochlorine pesticide residues in sediments, water, ~ As breast milk is an important carrier that provides all
crops, meat and human fluids including human milk®8.  the necessary nutrients, growth factors and
Restriction and bans on the preparation of immunological components to the infants?®, several risk
organochlorine pesticides minimized their usage, as factors are involved for the accumulation of OC’s in
they persist in the environment for long period because ~ human breast milk e.g., parity, maternal age, timing of
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sampling and the nature of diet that are consumed by
the mother®®-22,

Very little work has been done to measure the body
burden of organochlorines in the women of Karachi-
Pakistan especially on human breast milk. Therefore,
present study has been carried out to assess the residual
levels of organochlorine pesticides and their
metabolites in the breast milk of women particularly
belonging to the different regions of Karachi, Pakistan.

Table I. Pesticide residues (mg/kg) in the milk samples.

MATERIALS AND METHODS

Chemicals and Standards Pesticides: The standard
mixtures of organochlorine compounds were purchased
from Supelco Company of USA. All the chemicals and
solvents used were of pesticide scan grade. For the
extraction of milk samples methanol, sodium oxalate,
diethylether and hexane were used.

Name of Pesticides Positive Positive test Mean SD SE Range min-mix
samples (%)
a-HCH 10 33 0.006 0.012 | 0.002 0.007—0.016
B-HCH 15 50 0.405 1.013 | 0.185 0.432—1.157
y-HCH 13 43 0.019 0.033 | 0.006 0.027—0.050
3-HCH 9 30 0.009 0.020 | 0.003 0.010—0.024
> HCH 0.439
Heptachlor 4 13 0.002 0.006 | 0.001 0.001—0.006
Hepta-endo-epoxide 3 10 0.001 0.006 | 0.001 0.0006—0.005
Hepta-exo-epoxide 9 30 0.022 0.043 | 0.007 0.028—0.059
Aldrin 10 33 0.062 0.229 | 0.041 0.040—0.205
Endrin 9 30 0.087 0.443 | 0.081 0.012—0.329
a-Endosulfan 16 53 0.346 0.945 |0.172 0.341—1.018
B-Endosulfan 5 16 0.086 0.466 | 0.085 0.001—0.335
Endosulfan Sulfate 00 - - - - -
Dieldrin 7 23 0.029 0.123 | 0.022 0.014—0.102
X Cyclodienes 0.635
4,4-DDT 7 23 0.016 0.077 ] 0.014 0.004—0.183
4,4 DDE 13 43 0.032 0.012 | 0.002 0.036—0.066
4-4,DDD 9 30 0.222 0.473 | 0.086 0.266—0.604
Methoxychlor 8 26 0.175 0.202 | 0.037 0.271—0.416
¥ Diphenylaliphatic 0.444 - - -
Hexachlorobenzene 1 3 0.003 0.016 | 0.003 0.000—0.013
~ OCs 1.518

14

Concentration (mg/kg)

Figure I: Bar graph showing total OC concentration
in 30 milk samples

Collection of milk samples: The milk samples were
collected from the Gynae wards of Karachi hospitals. A
total of 30 breast milk samples were collected for this
study. Each milk samples comprises of 5 ml that were
taken in the well cleaned and labeled vials. All the
samples were kept and stored at -20 ° C till analysis.

Preparation of Samples: Out of total 5 ml of milk
samples, 4 ml of sample was mixed with equal amount
of methanol and shaken for 5 min for proper mixing.
Sodium oxalate 0.1 gm was then added and the solution
was again shaken by vortex mixer. The mixture was
extracted with 10 ml of diethyl ether and n-hexane (1:1
v/v) and was then centrifuged for 15 min at 3000 rpm.
The organic phase was separated out after
centrifugation. The pellet was again extracted with
diethyl ether and n-hexane. This was repeated twice to
obtain three organic phases from the mixture. The
organic phases were then dried by nitrogen. The dried
residues were re-dissolved in 1 ml of hexane for clean
up procedure.
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Detection and Quantification of Pesticide Residues:
Quantitative estimation of pesticide residues in all the
extracts was done by Schimadzu GC 17 — A, equipped
with Ni 63 Electron Capture Detector (ECD) attached
with CBM-102 chromatogram recorder system. Purified
nitrogen gas was used as the carrier gas and a known
volume 1pl of milk sample was injected in the column
through specialized syringe. Different peaks of the
samples were identified by comparing the retention
times of the standard peaks and the quantification of
residues was then obtained from each sample.

RESULTS

The standard chromatogram of 18 organochlorine
agricultural pesticides and their isomers were prepared
on GC-ECD. The standard chromatograms were then
matched with chromatogram of 30 milk samples.
Sample 1 has the highest OC concentration 13.2 mg /kg
than the rest samples. Samples 6, 9, 25 and 29 had
negligible quantities (Fig.1). The results obtained from
all samples (n=30) was statistically interpreted (Table

1). The mean concentration of OC (X OC) was
calculated as 1.518 mg /kg. The mean concentration of
Hexachlorocyclohexane isomers o, B, v and § were
calculated as 0.006 mg /kg, 0.405 mg /kg, 0.019 mg/kg
and 0.009 mg /kg respectively. The concentration of
total HCH isomers was then found to be 0.439 mg /kg.
Among cyclodiene group of compounds, heptachlor
was detected in 4 samples out of total 30 samples and
the mean value was calculated as 0.002 mg /kg. The
isomers of heptachlor i.e., heptachlor endoepoxide and
heptachlor exoepoxide were calculated as the mean
value of 0.001 mg /kg and 0.022 mg /kg. Aldrin was
detected in 10 samples and Dieldrin was found in 7
samples with their mean values of 0.062 mg /kg and
0.029 mg /kg respectively. Endosulfan and their
isomers like a-endosulfan and [B-endosulfan were
detected with their mean values as 0.346 mg /kg and
0.086 mg /kg respectively.

Regarding diphenylaliphate compounds, the mean value
of 4,4-DDT was calculated as 0.016 mg/kg and of DDE
(major metabolite) was 0.032 mg /kg, where as for
DDD it was found to be 0.222 mg/kg. The mean of
total DDT (i.e., sum of DDT, DDE and DDD) was
found to be 0.270 mg /kg.

DISCUSSION

This study was conducted in the different localities of
Karachi to collect the breast milk samples of women
from different hospitals for the detection and
quantification of pesticide residues and their
metabolites due to pesticide exposure.

The present finding of the milk samples showed the
heavy concentration of HCH as compared to
Diphenylaliphate insecticides. Among all metabolites,
B-HCH was reported to be more stable in the

environment than its isomers®. The present study
however indicated that the B-isomer of HCH was in a
higher concentration of 0.405 mg/kg than o, B, y and 6
isomers. A study reported that about sixty milk samples
were found to be contaminated with HCH isomers?*.
The same finding was also noticed by the present study.
Another study reported that the breast milk of Russian
women® and Chinese women?® indicated higher pB-
HCH than o and y isomers. The present study also
agreed with the findings of these reports. Similarly a
study reported that the total HCH found in four villages
of India?’ showed  0.123 ppm, 0.129 ppm, 0.131 ppm
and 0.127 ppm and these values are found significantly
in lower level as compared to the present study that
showed mean concentration 2. 0.439 ppm of HCH.

A study from Victoria, Australia reported that the breast
milk samples showed lower levels of aldrin, dieldrin,
heptachlorepoxide and HCB?®, while the present
investigation indicated higher values of these
compounds in the milk samples. The pesticide residues
dieldrin and HCB were found to be 60% higher values
in the milk samples of Ghana women?®, However the
present study also indicated higher values of these
compounds in the milk samples. Many researchers also
reported the high concentration of DDT in the breast
milk of Victorian’s mother'®. This is almost in line with
the present study.

CONCLUSION

A significant bio-concentration of organochlorine
residues was noticed in the breast milk of Karachi
women by the present work. Total DDT concentrations
were found to be higher than total HCH levels. As milk
is the most initial natural food source of infants, so
there are more chances of the bioaccumulation of the
residues and their metabolites in infants and new born
provided if their mothers contain or are heavily exposed
by such toxic chemicals.

REFERENCES

1. Azmi MA, Naqgvi SNH. Pesticide pollution,
resistance and health hazards. Pesticides: The
impacts of pesticide exposure. INTECH 2011;1-24.

2. Poon BHT, Leung CKM, Wong CKC, Wong MH.
Polychlorinated biphenyls and organochlorine
pesticides in human adipose tissue and breast milk
collected in Hong Kong. Arch Environ Cotam
Toxicol 2005; 49: 274-282.

3. Osafo AS, Frempong E. Lindane and endosulfan
residues in water and fish in the Ashanti region of
Ghana. J Ghana Sci Assoc 1998; 1(1): 135-140.

4. Ntow WJ. Organochlorine pesticide in sediment
crops and human fluids in a farming community in
Ghana. Arch Environ Contam Toxicol 2001; 40:
557-563.



Med. Forum, Vol. 23, No. 5

May, 2012

5.

10.

11.

12.

13.

14.

15.

16.

17.

Kalantari MR, Ebodi AG. Study and measurement
of some persistent organochlorine residues in
sediments from the two great rivers (Tojan and
Neka) of Mazanderran province of Iran. J Appl Sci
2006; 6(5): 1028-1032.

Khalid IS, Mohammed AE, Morshedy A.
Organochlorine pesticide residues in camel, cattle
and sheep carcasses slaughtered in sharkia
province, Egypt. Food Chem 2007; 108: 154-164.
Darko G, Acquaah SO. Levels of organochlorine
pesticide residues in meat. Int J Environ Sci Tech
2007; 4(4): 521-524.

Solomon GM, Weiss PM. Chemical contaminants
in breast milk: Time Trends and Regional
Variablility. Environ Health Perspective 2002;
110:A339-A347.

Grimalt JO, Droogee B, Ribes A, Vilanova RM,
Fernandez P, Appleby P. Persistent OC compounds
in soil and sediments of European high altitude
mountain lakes. Chemosphere 2004;54:1549-1561.
Binelli A, Provini A. DDT is still a problem in
developing countries: the heavy pollution of Lake
Maggio. Chemosphere 2003; 52:717-723.

Bretveld RW, Thomas CMG, Scheepers PT,
Zielhuis GA, Roeleveld N. Pesticide exposure: the
hormonal function of the female reproductive
system disrupted. Reprod Bio Endocrinol 2006;
30: 1-14.

Azmi MA, Nagvi SNH, Azmi MA, Aslam M.
Effect of pesticide residues on health and different
enzyme levels in the blood of farm workers from
Gadap (rural area) Karachi, Pakistan. Chemosphere
2006; 64: 1739-1744.

Sim M, McNeil J. Monitoring chemical exposure
using breast milk: a methodological review. Am J
Epidemiol 1992; 136: 1-11.

Sala M, Ribas-Fito N, Cardo E, de Muga ME,
Marco E, Mazon C, et al. Levels of hydrochloro-
benzene and other organochlorine compounds in
cord blood:exposure across placenta. Chemosphere
2001; 43: 895-901.

Quinsey PM, Donohue DC, Ahokas JT. Persistence
of organochlorines in breast milk of women in
Victoria, Australi. Food Chem Toxicol 1995;
33: 8-13.

Ribas-Fito N, Cardo E, Sala M, de Muga ME,
Mazon C, Verdu A, et al.Breast feeling exposure to
organochlorine compounds and neurodevelopment
in infants. Pediatrics 2003; 111: 580-585.
Ribas-Fito N, Grimalt JO, Marco E, Sala M,
Mazon C, Sunyer J. Breast feeding and
concentrations of HCB and p,p’-DDE at the age of
1 year. Environ Res 2005; 98: 8-13.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Newton ER. Breast Milk: the gold standard Clin
Obstet Gynaecol 2004; 47: 632-642.

Frust P, Kruger CH, Meemken HA, Groebel W.
Levels of PCDD and PCDF in human milk-
dependence on the period of lactation chemosphere
1989; 18: 439-444.,

Chao HR, Wang SL, Lee CC, Yu HY, Lu YK,
Papke O. Level of polychlorinated dibenzo-p-
dioxin, dibenzo furans and biphenyls in human
milk and input to infant body burden. Food Chem
Toxicol 2004; 42: 1299-1308.

Toft G, Hagmar L, Giwercman A, Bonde JP.
Epidemiological evidence on reproductive effects
of persistent organochlorines in human. Reprod
Toxicol 2004; 19: 5-26.

Uehara R, Peng G, Nakamura Y, Mastura N,
Kondo N, Tada H. Human milk survey for dioxins
in the general population in Japan. Chemosphere
2006; 1135-1141.

Jensen AA. Chemical contaminants in human milk.
Residues Rev 1983; 89: 1-128.

Waliszewski SM, Aguirre AA, Infanzon RM, Silva
CS, Siliceo J. Organochlorine pesticide levels in
maternal adipose tissue, maternal blood serum,
umbilical blood serum and milk from inhabitants of
Veracruz, Mexico. Arch Environ Contam Toxicol
2001; 40: 432-438.

Polder A, Becher G, Savinova TN, Shaare JU.
Dioxins, PCB’s and some chlorinated pesticides in
human milk from the Kola Peninsula, Russia.
Chemosphere 1998; 37: 1795-1806.

Kunisue T, Someya M, Kayama F, Jin Y, Tanabe
S. Persistent organochlorines in human breast milk
collected from primiparae in Dalian and Shenyang,
China. Environ Pollut 2004; 131: 381-392.

Kumar A, Dayal P, Shukla G, Singh G, Joseph PE.
DDT and HCH residual load in mother’s breast
milk: A survey of lactating mother’s from remote
villages in Agra region. India. Environ Int 2006;
32: 248-251.

Ntow WJ, Tagoe LM, Drechsel P, Kelderman P,
Gijzen HJ, Nyarko E. Accumulation of persistent
organochlorine contaminants in milk and serum of
farmers from Ghana. Environ Res 2008;106:17-26.

Address for Corresponding Author:
Prof Dr. Mohammad Ahmed Azmi,
House No. A-815, Sector 11-A

North Karachi, Karachi

Cell: 0333-2371281

E-Mail: azmiahmed@hotmail.com


mailto:azmiahmed@hotmail.com

