JIRCMS Vol.: 05 Il Issue 02 Il Pages 01-11 Il Jun

Organochlorine Pesticides in Human Placenta: A Threat for Prenates
Dr. Mamta Sharma
Assistant Professor, P.G.Department of Zoology, Raj Rishi Government (Autonomous) College
Alwar, Rajasthan 301001,India Email: mamta810@gmail.com

Abstract: Organic substances that are persistent, bioaccumulative and possess toxic characteristics which are
likely to cause adverse effects on human health and environment are called PBTs (Persistent, Bioaccumulative,
Toxic substances). Depending on their mobility in the environment, PBTs could be of local, regional or of global
concern. Subclass of PBTs, so called as POPs (Persistent Organic Pollutants) is group of compounds, which are
prone to long-range atmospheric transport and deposition. Organochlorine pesticides (OCPs) belong to the
category of POPs and are extremely and extensively persistent and toxic compounds. OCPs are the main culprits
of the environmental pollution because of their long persistence in the environment and their ability to become
concentrated along the food chain reaching higher concentration at higher trophic level. Since, men is located at
the top of the food chain, he receives and accumulates OCPs residues that vegetables and animals have stored up
in various periods of development. Being lipophilic in nature, they may accumulate in the fat rich tissues and
fluids of humans and animals. A number of OCPs used in different national programmes seem to be accessible to
human beings through different routes of exposure, with digestive tract being the main. After the absorption,
o OCPs are circulated in the blood and then distributed to different organs and tissues where they get accumulated in
[~ accordance to the fat content of the tissues. Placenta serving as a barrier between mother and baby for large
I~ number of endogenous and exogenous substances contains appreciable content of fat and hence can serve as a
\é carrier for lipophilic xenobiotics, including OCPs. There are many reports from India and all over the world
L) giving an idea about the concentration of detectable OCPs in the placenta of a woman, but no such report is
T available from Pink City of India, Jaipur. A study was, therefore conducted in the Jaipur, Pink city of India and
capital of Rajasthan to assess the OCPs residues in the placental tissue of women, using gas liquid
chromatography. The results revealed the presence of isomers of HCH, heptachlor, DDT and its metabolites and
Z Aldrin in the samples analyzed. In the present findings, concentration of Aldrin, total HCH, total heptachlor and
total DDT were found 122.2, 170.6, 1058.6 and 99.9 ppb respectively in placental tissue. The data is further
e Stratified with respect to dietary habits, age, different habits of pesticide use, weight and parity. The OCPs residues
present in the placenta indicate the pesticide burden in the human population, which in turn is a risk to human
health. Secondly, this may be considered as an indication of the transfer of these chemicals from maternal to fetal
circulation across the placenta which may pose various problems of management of prenatal health.
Key-words: Placenta, Organochlorine, Contamination, Residues, Gas Chromatograph, Prenates

Introduction regulators, repellants, and attractants (pheromones)
The large-scale use of persistent organochlorine often also fall in this broad classification of chemicals.
pesticides in modern agriculture has caused serious Pesticides are not always selective for their intended
concern because of their residual presence in the target species, and adverse health effects can occur in
environment. Pesticides can be defined as any non-target species, including humans.

substance or mixture of substances deliberately added Persistent organic pollutants (POPs) are chemical
to the environment and intended for preventing, substances that resist to environmental, chemical,
destroying, repelling, or mitigating pests. Pesticides physical and biological degradation; because of their
may be more specifically identified as insecticides characteristic persistence, they are transported
(insects), herbicides (weeds), fungicides (fungi and through air, water and migratory species across
molds), rodenticides (rodents), acaricides (mites), international boundaries and deposited far from their
molluscides (snails and other mollusks), miticides place of release, where they accumulate in terrestrial
(mites), larvicides (larvae), and pediculocides (lice). and aquatic ecosystems [1]. POP inputs in the

In addition, for regulatory purposes, plant growth environment can be distinguished in primary and
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secondary sources. Primary sources are those with
direct fluxes into the environment and secondary
sources are already contaminated environmental
compartments that can release POPs in a time
subsequent to their use or production [2], [3]. Due to
their extensive distribution, tendency to
bioaccumulate, and potential harmful effects such as
immunotoxicity, neurotoxicity, developmental
toxicity, carcinogenicity, mutagenicity, and endocrine
disruption potentials, POPs have drawn scientific and
political concern during the last decades [4]. POPs
undergo long-range transport (LRT), meaning that
they are transported to areas that are remote if
compared to the source regions. The group consisting
of intentionally and unintentionally produced
compounds of POPs includes two types of important
compounds: halogenated hydrocarbons and
o polycyclic aromatic hydrocarbons. Organochlorines
family are the most important and persistent groups of
I~ all the halogenated hydrocarbons, including
\é organochlorine pesticides (OCPs), polychlorinated
() biphenyls (PCBs), polychlorinated dibenzop-
T dioxins/furans (PCDD/F) which are in the first group
of 12 POPs whose production and emission is to be
" reduced or eliminated in all over the world according
to Stockholm Convention[5]. The organochlorine
insecticides include the chlorinated ethane
ey derivatives, such as DDT and its analogs; the
cyclodienes, such as chlordane, aldrin, dieldrin,
heptachlor, endrin, and toxaphene; the
hexachlorocyclohexanes, such as lindane; and the
caged structures mirex and chlordecone.
The large-scale use of long lasting OCPs in modern
agriculture has caused serious concern due to the
presence of their residues in the environment. Besides
combating insect pests, insecticides also get
accumulated in many parts of the ecosystem and exert
toxic effects on organism including human. Human
are exposed to these hazardous chemicals through
consumption of contaminated food or through
occupational exposure. The occupational exposure
could be during manufacture and formulation of
pesticides and their distribution in field condition
during application of pesticides. Presence of these
compounds in human adipose tissues [6], human milk
[7] and maternal serum [8] are reported from various
part of the world. Increasing incidence of cancer,

chronic kidney diseases, suppression of the immune
system, sterility in male and females, endocrine
disruption, neurological disorders, have been
attributed to chronic pesticide poisoning [9]. OCPs,
such as Hexachlorocyclohexane (HCH) and DDT
account for two-thirds of the total consumption in
India [10] for agriculture and public health purposes
respectively. Currently, there are about 165 pesticides
registered for use in India, of which 40% are
organochlorines [11]. The consumption pattern of
these chemicals in India differs from the rest of the
world.

However, food chain studies have demonstrated that
bioaccumulation in food chains is not solely a
lipid—water partitioning process [12]. Dietary
accumulation or biomagnification can cause
additional bioaccumulation, resulting in an increase in
chemical concentration with increasing trophic level
in food chains (i.e. trophic magnification) [13]-[15].
At least 70% of the pesticides handled by the Indian
farmer have been declared “excessively toxic” by
world health organization. Unfortunately, pesticides
are big money often banned in their country of origin
stocks are dumped on eager to purchase developing
nations. It is a known fact that one quarter of all
pesticides exported by the United State are not
registered for use in the US. They include cancelled or
suspended pesticides because they may cause cancer
or otherwise endanger human or the environment. A
pesticide action group in Paraguay remarks, “We do
not understand how industrialized countries, producer
of pesticides, they do not consume, can allow export to
less developed countries, perhaps we are more
resistant human being” (Hindustan Times 3.11.90)
The problems would further aggravate in the coming
year, as many pesticides mainly organochlorines
being lipophilic and non-biodegradable due to their
great chemical solubility. Low aqueous solubility and
high fat soluble character became concentrated and
magnified as they move up in the food chain [16].
Since man in at the top of the food chain he receives
and accumulates insecticide residues that vegetables
and animals have stored up in various periods of
development [17], [18] thus poisoning a challenge to
the ecologists and toxicologists. It has been well
established that pesticides, particularly the chlorinated
hydrocarbons directly affect the fetuses and neonates
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as they get transferred through placenta and mother
milk respectively. This has been confirmed in all the
mammalian species that have been examined
including humans [19].

More frightening studies have indicated that we have
largely over looked the darker side of these chemicals
as OCPs are reported to be carcinogenic [20], [21]
mutagenic [21],[22] teratogenic [22],[23]
immunosuppressive [24],[25] create endocrine
dysfunction such as hypothyroidism or high
estrogenic activity [26],[27] disturb reproductive
processes [28],[29] growth depressants [30],[31]
induces several psychogenic and neurogenic
abnormalities in adult stages [32],[33], and are
associated with abortions, premature deliveries, still
births and infants with low birth weights [34]-[37].
OCPs have been in use in India nearly for a half

o century now. Even after having clear cut evidence

— suggesting that these chemicals have the ability to

I eliminate entire species from the planet, the annual

\é consumption of pesticides in India is about 85,000

() tonnes of which OCPs comprise the bulk

T [38].Therefore, today OCPs are perhaps the most
ubiquitous of the potentially harmful chemicals
encountered in the environment and are still widely
detected in humans despite the considerable decline in
environmental concentrations [39].

e Placenta serving as a barrier between mother and baby
for large number of endogenous and exogenous
substances contains appreciable content of fat and
hence can serve as a carrier for lipophilic xenobiotics,
including organochlorine pesticides. Placenta has
already been reported to carry the organochlorine
pesticides and there is only one report in Indian
context from Lucknow [40]. Since there is no such
report from Jaipur, pink city of India and capital of
Rajasthan, therefore it was planned to carry out
systematic study on placental transfer of pesticides in
human beings. In the present study obstetrical material
- placenta was used for biological monitoring of
pesticides which besides indicating quantitative and
qualitative trends in residue deposits and distribution
in pregnant women of the general population, also
gives an assessment of the vulnerability of the progeny
to these environmental toxins.

Materials and Methods

101 pregnant women admitted to Zanana Hospital and
Mahila Chikitsalya: attached to the Deptt. of obstetrics
& Gynecology. S.M.S. Medical College, Jaipur
(India) and two private hospitals "Sanjeevani
Hospital" and " Meera Hospital", Bani Park, Jaipur are
Included in the present study. In general they had no
history of any occupational or accidental exposure to
pesticides. However, they were asked to fill up a
questionnaire giving information relevant to the
pesticide residue accumulation such as age, dietary
habits, area of residence, parity, social status,
accidental or occupational exposure to pesticides etc.
according to WHO methodology [41].

Sample Collection

A fraction of placental tissue was collected at the time
delivery, into the acetone washed aluminum foil and
stored at -10 degree Celsius till analyzed, generally
within 48 hours.

Extraction of Pesticide from Samples

Pesticides were extracted and separated from samples
by liquid partition and column chromatography so that
they could be analyzed by Gas Liquid
Chromatography (GLC) and Thin Layer
Chromatography (TLC) procedures. All reagents and
chemicals used were of analytical grade and checked
for any pesticide contamination. Specimens of
placenta were extracted and cleaned by florosil
column as per the methodology given by Bush and his
coworkers with little modifications according to the
prevailing laboratory conditions [42].

Quantitative Estimation

Quantitative estimation of pesticide residues in all the
extracts was done by HP 5890 series II gas
chromatograph (GC) equipped with Ni 63 Electron
capture detector (ECD) coupled to HP 3396A
integrator. Glass coiled column (1.43 m x 4 mm L x
[.D) was packed with Solid Support, Chromosorb
100/120 mesh size along with the Liquid phase: 1.5%
OV -14£1.95% OV-210 .Purified nitrogen (IOLAR-1)
gas was used as the carrier gas and a known volume of
sample was injected in the column with the help of the
10 pul Hamilton syringe. Different peaks of the samples
were identified by comparing their retention times
with those of standards. Quantitation of the samples
were done by the data obtained from the integrator and
were based on peak areas. Standards were obtained
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from Environmental Protection agency (EPA) U.S.A.
Recovery Analysis and Confirmation of Pesticide
residues

Recovery analysis was done by fortification
experiments and the percentage recovery was
95-98%.TLC was used for confirming the identity of
the OCPs already detected by the GC. The pesticides
for which the GC was standardized and were
estimated were Aldrin, isomers of HCH (o, B & vy),
metabolites of heptachlor (Heptachlor & Heptachlor
epoxide) and DDT (DDE, DDD and DDT).

Statistical Analysis

The calculations are based on biological statistics and
values are expressed as mean+ standard error
(S.E.).The difference in the pesticide residue levels
between different groups was analyzed with the help
of student t test. Significance between the residue
levels of different groups was judged at 5 % and 1%

levels

Observations

Table 1: Concentration of OCPs in the placenta of 101
women (ppb).

S. No. OCPs detected Range (Mean +5.E.)
1 w-HCH 1.0-472.0(n=95) 82.1=9.94
2 y-HCH LO-T80.0(0=T7) 374 £10.35
f-HCH ND 1879.0m=64) 91,720 68
[ Heptachlor 5.0-4616.0(n=59) 8093 =1 14.66
B Aldrin L0-758.0(n=81) 1222 £16.02
6 Heptachlor epoxide 9.0-6751.0n56) 769.8 = 146,94
7 DDE 2.0-3766,0(n=87) 98,6 £43.32
B DDD ND-256.0(n=26) 62,9+ 14.97
9. poT ND 8680 (n=64) 555 £ 16,13
10, L HCH 2.0-1981.0(n=99) 170.6:25.70
1 X Heptachlor 5.0-7194.0(1-52) 1058 613255
12 EZDDT 10-4181.0(n=97T) 99.9= 14.70

Table.2: Stratification of OCPs residue data in human
placenta with respect to dietary habit, parity pesticide use,
weight categories and age categories. (ppb)

SN [ OCPs Dictary habits Aue Categorics Pesticide ue
o detected
Veg. Non Veg. 17-24 Yrs. 25-34 Yrs. Pesticide used | Pesticide not used
45 Cases 56 Cases 55 Cases 46 Cases 45 Cases 56 Cases
Meun £ S.E. Mean + S.E. Mean +S.E. Mean =S.E. Mean +S.E. Mean +S.E.
1. | =-HCH T2IEIL14 90.9215.11 181445 73121283 10041777 TN LA
(n=41) (n=48) | (n=46) (=41} (n=53)
2 y-HCH 3224564 521190 | 19423 33 55442133 21.6+377
(0=30) (n=39) | (n=38) (n=36) (n=41)
3 B-HCH 57.5211.25 69,451 1.96 105.2+65.20 153.7+62.69 40.2949.53
(n=31) (n=35) (n=28) (n=29) (n=34)
4. | Heptachlor | 724.4=196.51 733.5£122.77 872151950 9886414215 TI3ALIS2.00
(n=26) (n=32) (n=28) (n=26) (n=32)
5 | Aldrin 1425233 84 121922026 115822087 125122503 154.8:27.62 91.8216.42¢
(n=32) n=49) (n=40) (n=39) (n=3%) (n=44)
6. Heptachlor 749 6216907 754.1£208 95 1056 8259 54 516.6£135.79 6149£132.43 914.6£252 88
epoxide =20y (0=36) =27) (0=29) (=271 (=29}
T DDE 36.625.94 145.8£76.23 129.5482.72 38211385 158649512 50.63+11.35
(0=38) (1=49) (n=45) (n=41) =39) (n=46)
8. [DpD 65.9=22.87 35051178 39.2:15.89 74.9:21.59 24151183 8§0.5519.73
=10) n=1%) (n=14) (m=11) (n=08) (n=18)
9. boT 65.5+27.35 34.7+12.39 75.1:29.02 90.8+35.08 30.3+9.15
(=30 ¥ (1=33) (n=32) (=27} (=3T)
10. [EHCH [ 132321876 155.2:27.19 182854643 241.1552.46 108, 0£15.20%
(n=43) (n=53) | (n=45) (n=44) (n=55)
11. | £ Heptachlor | 9535=17121 1164 8+196.76 11744224325 | 10140.2%145.38 1058 28+221.5
) =43 | ) =371 (1=45)
12. | 2DDT 80.3217.29 147.8£79.49 130,427 55 206.4£96.99 89.1£16.7%
(m=43) (n=52) (n=43) (n=43) (n=54)

Table-2 Contd:

S. No. Weight Categorics Parity
OCPs detected 45-55 Kg 56-75 Kg primiparous multiparous
56 Cases 45 Cases. 30 Cases 71 Cases
Mean  S.E, Mean + S.E. Mean £ S.E. Mean +S.E,
il =-HCH 69.0511.63 §5.5:13.73 T103£16.91 86041225
(n=52) (n=43) (n=29) (n=66)
2. ¥-HCH 33.11=5.61 42.8£22.31 54753118 29.554388
(n=43) (n=34) (n=24) (n=53)
3 B-HCH 67.9£13.10 124.367.60 60.8=15.02 104.6541.64
=37 n=27) (n=19) (n=43)
4. Heptachlor §82.3£162,56 554.82100,73 777.82136,70 8O1.10£161.26
0=37) =21y (n=22) (n=37)
5. Aldrin 139,17221.76 1011223 35 98,0:23.24 1332220 62=
(n=45) (=36} (n=25) (n=56)
6. Heptachlor 960.4+262.51 6253=151.08 652.9£142.35 B45.0+221.09
- epoxide (1=26)  (n=29) m=23) | (=)
7. DDE 54.6£19.79 74222251 199.0=145.94 49.5+9.62
- | M n=15) L=l | eE28) | =62y
8, DDD 136,9576.16 4921135 67.7227.50 61.2417,83
(n=49) (n=38) n=7) (n=19)
9. DT 68.4227.50 40951412 49.020.53 58.6421.52
(n=34) (n=30) (n=20) (n=44)
10, EHCH 159.2:23.41 172.1%39,60 151.9239.96 171.2£32.90
(n=56) (1-42) (n=30) (n=68)
1. £ Heptachlor 759.9136.75 1319.72218.07% 938.12173.05 1142.4£214.75
| (n=46) (n=36) (n=27 (n=54)
12. DDT 185.1=79.34 90.6=17.99 240. £145.10 101.0£19.22
(=53 (n=43) (n=28) (n=66)

* Statistically Significant (P".bl )
# Statistically Significant (P<.05)

Table.3: Amount of OCPs excreted through human placenta
with respect to dietary habit, parity pesticide use, weight
categories and age categories. (ppb)

B Dictary habits Age Pesticide use Weight Parity
No. 0CPs
detected Veg. | Nom. | 1724 | 25-3 | Pesticide | Pesticide | 45-55 kg, | 5675 Kg. | Primi- | Multi-
Veg. Yrs. Yrs. Used Not Used Parous | Parous
1. o-HCH 721 90.9 ELE 731 100.4 73.7 69.0 BSS TL3 £6.0
y-HCH 322 40.7 521 194 554 216 33 08 | 547 | 295
3 B-HCH 5715 1236 69.4 1052 1537 40.29 67.9 124.3 608 104.6
4. Heptachlor 7244 | 8599 | 7335 | 87204 | 9886 7734 8823 554.8 7778 | 8011
ES Aldrin 1425 1219 158 1251 154.84 98 139.17 101 98.0 1332
6. Heptachlor T49.6 7541 1056.8 | 516.6 6149 914.6 2604 625.3 652.9 8450
epoxide
T DDE 36.6 1458 1295 5821 158.6 50.63 1369 492 199.0 495
B, DDD 65.9 350 39.0 749 241 205 546 742 67.7 61.2
9. DDT M6 655 347 751 90.1 303 684 409 490 586
10, LHCH 1323 | 1932 | 1552 | 1828 | 2411 108.2 1592 1721 1519 | 1712
11 L Heptachlor 9533 13270 | 11648 | 11744 | 11402 1058.2 7599 1319.7 938.1 11424
12 IDDT 803 1874 1478 1304 2064 891 1851 9.6 2403 101.0

¥ HCH-total HCH
¥ Heptachlor-Total Heptachlor
£ DDT-Total DT

10 of positive samples
ND-not detected

Table 4: Percentage metabolism of DDT, estimated as DDD
and DDE (ppb).

S. [ Specimen | Metah | Vegeta | Non 1724|2534 | Pesticide | Pesticide | 45-55 | 56-75 | Primi- | Multi-
N ofiteof | rian | Vegetarian | Yrs. [ Yrs. | Notuwsed | Used | Kg |Kg | parous | parous
o DDT
i | Maternal | DDE | 439 7 1| s89 640 668 | 822 | 449 | 569 | 657
Blood
DDD | 258 103.7 283 | 1057 940 455 | 220 [1227| 220 | 922
2| o DDE | 387 506 379 | 57 478 ans | 457 | 431 | aa2 | a7e
Blood
bpD T2.6 226.1 524 2780 158 2140 2017 519 56.9 2006
3. Placenta DDE 36.6 1458 120.5 5821 158.6 5063 136.9 49.2 199.0 495
DD | 659 350 w2 | 749 4.1 805 | sa6 | 74 617 612

Results
1. Concentrations of OCPs in the placental
tissue of women are included in the Table.1.
In the present findings concentration of
Aldrin, total HCH, total heptachlor and total
DDT were found to be 122.2, 170.6, 1058.6
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and 99.9 ppb respectively in the placental

tissue of women (Table.1).

2. An attempt has been made to find out the
effects of dietary habit, age, parity, weight,
habits of pesticide use and weeks of gestation
period on the accumulation and excretion of
via placental tissue (Table.2).

. Significantly high concentrations of
OCPs were found in the placental tissue
of women with non-vegetarian dietary
habits.

° A general trend of high residue
accumulation in the placenta of women of
higher age group was observed when
compared with the women of lower age
group. But the difference was statistically
non-significant between the two groups.

o Higher accumulation of pesticides
was found in the placental tissue of the
women who has used pesticides in
comparison of women who has not used
pesticides atall.

o A general trend of high residue
accumulation was observed in the
placental tissues of women of high weight
category in comparison of women of low
weight category.

o In the present findings, parity also
influenced the accumulation of OCPs in
the placental tissue. On comparing the
residue deposits of primiparous and
multiparous females no statistically
significant difference could be observed
between the above two groups. But
general trend of high residue levels was
observed in the placenta of multiparous
females.

3. Computation has also been done on
quantitative removal of detected pesticides
through placenta at the time of delivery. To
have a better understanding on excretion of
lipophilic pesticide residues through placenta,
impact of dietary habits, age, habits of
pesticide use, parity and weight has also been
studied (Table.3).

4. Efforts were also made to find out whether

placenta could serve as a site of
biodegradation of detected pesticides by
computing the percent concentration of their
metabolites in blood and placental tissue.
However no significant conclusion could be
drawn. Some in vitro study is, therefore,
needed to this regard (Table.4).
DISCUSSION
The frequency of distribution of the OCPs detected in
the placenta of 101 women are incorporated in the
Table.1. In the present study concentration of total
DDT and total HCH came out to be 99.9 and 170.6 ppb
respectively. These values are quite higher in
comparison to the values reported from Lucknow in
which concentration were 56.2 and 45.4 ppb
respectively by Saxena and his colleagues in
1981[43].
Besides, India there are many reports from all over the
world giving an idea about the concentration of
detectable OCPs in placental tissue. Selby and his
colleagues (1969) reported contamination of human
placental tissue with certain OCPs from Louisiana
[44]. Concentrations reported were 24.07, 1.19 and ,
2.12 ppb for total DDT, total HCH and total heptachlor ="
respectively. In the present study, values for the above Q
pesticides came out to be 99.9, 170.6 and 1056.6 ppb Q
respectively which are quite higher in comparison to :
the above reported value from Louisiana. Polishuk &5
and his colleagues (1970) reported concentration of
67.8 ppb of total DDT and 7.8 ppb of total HCH in the
placental tissue from Jerusalem, Israel which is quite
low in comparison of our findings[45]. In a report
from Miami, Florida, O' Leary and his colleagues
(1970) reported concentration of 37.9 ppb of DDT and
21.80 ppb of DDE in the placental tissue [46].In our
findings the values came out to be 55.5 and 98.6 ppb
respectively which are quite high in comparison to the
above mentioned values. Eckenhausen and his
colleagues (1981) reported contamination of placental
tissue with 14.0 ppb of DDE, 0.5 ppb of p, p' DDD, 1.1
ppb of p, p' DDT, 0.8 ppb of a-HCH and 2.7 ppb of B-
HCH. In our findings the values for the above
pesticides came out to be 98.6, 62.9, 55.5, 37.4, and
91.7 ppb respectively which are again quite higher in
comparison to the above reported values [47].
With the help of reported case histories of the subjects,
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efforts were made to find out the possible impact of
age, dietary habit, parity, weight and pesticide use in
the field and house hold of the mother on the
distribution and accumulation pattern of pesticides in
the mother and thereby on the degree of their transfer
to the fetus.
(a) Effect of dietary habits on the accumulation of
pesticide residues in the placental tissue. Dietary
habits of the mother were found to play an important
role in the body burden of lipophilic pesticide
residues. Interestingly higher concentrations of OCPs
were found in the placenta of women with non-
vegetarian dietary habits than in those with vegetarian
dietary habits but no statistical significant difference
was found. The significant difference in the levels of
pesticides in the two groups may result from high DDT
and BHC values in mutton, eggs and chicken which
& are common in non-vegetarian meals[48],[49]. The
— results of our findings are in accordance with the
I results reported by Siddiqui in 1982 from Lucknow.
\é He reported that residue levels of HCH, p,p-' DDD,
) Aldrin, p,p'-DDE in mothers blood, cord blood and
< placenta were significantly higher in the mothers with
non-vegetarian habits.
(b) Effect of age on the accumulation of pesticide
Z residues in the placental tissue.
Mother's age has also been reported to influence
e accumulation of OCPs in her circulating blood and its
subsequent transfer to the fetus. Siddiqui in the year
1982 divided pregnant women in the two groups, one
of age, 18-25 years and second was of 26-34 years. On
Statistical evaluation of the data, he observed that in
placenta, the difference in the values for total HCH,
Lindane, p, p'-DDE and p, p' -DDT were statistically
significant for two different age groups [50].
Therefore, an attempt has also been made to divide the
subjects into two different age groups 17-24 and 25-34
and to compare the difference in the residue levels of
pesticides. A general trend of high residue
accumulation in the placenta of Women of higher age
group was observed when compared with the women
of lower age group. But the differences were
statistically non-significant between two groups of
dissimilar ages. The greater accumulation of
pesticides in the higher age group women might be due
to the fact that a longer life span of mothers may cause
a greater accumulation of pesticides in them and

subsequently may result in comparatively higher
transfer of pesticides to the developing embryo.
Alternatively a differential rate of absorption,
distribution and detoxification of pesticides in two age
groups may partly be responsible for higher
accumulation of pesticides in mothers of other group,
as the activity of drug metabolizing enzymes of the
liver may decrease after a certain period, with
subsequent increase in age. In a survey study
conducted by Selby and his colleagues in the year
1969 in Louisiana Parish, they concluded that no
marked differences were observed among age because
the population group sampled was fairly homogenous
with similar environmental sources of exposure to the
chlorinated hydrocarbon pesticides [44].

(c) Effect of use of pesticide on the accumulation of
pesticides in maternal blood, cord blood and
placental tissue.

Another aspect of the study is to consider, the use of
pesticides by the pregnant women to get rid of pests at
household and in agricultural field. Therefore, the
subjects were divided into two categories, out of
which one group has been using pesticides (non-
persistent type) for different work at household and in
fields, while other group was not using pesticides at
all. Higher accumulation of OCPs was found in the
placental tissue in the group of women who had used
pesticides for various purposes. Statistically higher
residue levels were found in the placental tissue of the
women for Aldrin and total HCH who had been using
pesticide for different purposes.

(d) Effect of weight facto on the accumulation of
pesticides in maternal blood, cord blood and
placental tissue.

An attempt has also been made to find out the
influence of weight of the mothers on the
accumulation of OCPs in her blood and its subsequent
transfer to the fetus, since, OCPs are lipophilic in
nature, and they may accumulate in fat rich tissues of
the body in alarming concentrations. Therefore, it was
expected that the mothers in the high weight category
will have high pesticide residue accumulation in
comparison of the women of low weight category.
From the table.2, it is clear that women of high weight
category have a tendency to accumulate more
pesticides than the women with low weight in the
placental tissue. Statistically higher accumulation
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could be observed only in the case of total HCH
(1319.7 ppb against 759.9 ppb) in the placental tissue
ofawoman of high weight category.
(e) Effect of parity on the accumulation on
pesticides in maternal blood, cord blood and
placental tissue.
Parity might also influence the accumulation of OCPs.
Therefore, the subjects were divided into two groups
primiparous and multiparous, on comparing the
residue deposits of these two different groups, no
significant difference could be observed. But a general
trend of high residue levels could be observed in
maternal blood, cord blood, and placenta of
multiparous females in comparison to primiparous.
This can be due to the fact that the multiparous females
were of higher age group in comparison of
primiparous females. Therefore, age can be a factor
which might have resulted in greater accumulation of
I~ pesticides in multiparous females in comparison of
[~ primiparous females [50]. But in the present study age
\& factor is not found to effect the accumulation of
() pesticide residues in the tissues of women. Therefore,
findings of the present study suggests that other
factors such as, dietary habits, use of pesticides and
weight might influence the accumulation of
Z chlorinated hydrocarbons in the placental tissues.
Computation has been done on quantitative removal
wes Of detected pesticides through placenta at the time of
delivery. To have a better understanding on excretion
of lipophilic pesticide residues through placenta,
impact of dietary habits, age, weight, parity an
Pesticide use habits of mothers has also been studied
as shown in the table.3. Effect of dietary habit
indicated the non-vegetarian mothers excrete
relatively higher amount of OCPs as compared to
vegetarian mothers. Amount of total DDT thrown
along with placenta at the time of delivery was found
to be 187.4 ppb in non-vegetarian mothers in
comparison of 80.3 ppb in vegetarian mothers.
Concentration of total HCH was 193.2 and 132.3 ppb
respectively in non- vegetarian and vegetarian
mothers. Concentration of total heptachlor was found
to be 1327.0 ppb in non-vegetarian mothers and 953.3
ppb in vegetarian mothers. It is obvious from the
results that a longer life span of mothers not only
results in greater accumulation of pesticides but also in
the greater excretion through placenta at the time of

delivery. Mothers of age group 17-24 excreted 155.2
ppb of total HCH and mothers of age group 25-34
years excreted 182.8 ppb of total HCH. The excretion
oftotal heptachlor in higher age group was 1174.4 ppb
in comparison of lower age group in which it was
1164.8 ppb. Accumulation of DDT was found to be
75.1 ppb and 34.7 ppb in higher and lower age groups
respectively. Results revealed that weight of mothers
also affects the accumulation of pesticide residues in
the body. Mothers of weight category 56-75 kg
accumulated 172. 1 ppb of total HCH in comparison of
mothers of weight category 45-55 kg accumulated 159
2 ppb. Concentrations of DDD were 74.2 ppb and 54.6
ppb in higher and lower weight categories
respectively. Concentrations of total heptachlor in the
high and low weight categories were 1319.7 ppb and
938.1 ppb respectively. Parity also seems to affect the
accumulation of pesticides in the mother. Multiparous
females accumulated more pesticides than
primiparous females. Concentration of total HCH and
total heptachlor in the placenta of multiparous females
were 171.2 ppb and 1142.4 ppb respectively.
Primiparous females had the concentration of 1 51.9

ppb and 938.1 ppb respectively. =y
The placenta is increasingly recognized not simply as %
a relatively inert membrane system that serves to
separate the fetal circulation from the maternal j:
circulation and mediate the transfer of nutrients and &=
gases between the two, but rather as containing a rich
variety of enzyme systems and as being extremely
active metabolically [51].

Therefore, efforts were made to find out whether
placenta could serve as a site of biodegradation of
detected pesticides by computing percent
concentration of their metabolites in blood and
placental tissue as shown in the Table.4. However, no
significant conclusion could be drawn. Some in vitro
study is therefore, needed to this regard.

CONCLUSION

It is quite clear from the foregoing discussion, that in

all over the world Indian mothers have got the highest
body burden of organochlorine pesticides. This is
because in the third world countries such as India,
because of the cost - benefit ratio OCPs are still the
major pesticides used in agriculture and public health
sector. This is in accordance with the findings of Dale

and his coworkers (1965) that the Indians have got the
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highest body burden of organochlorine pesticides
[52].

The present study directly reflects the national scene
of magnitude of pesticide pollution which signifies the
distribution and accumulation of non-biodegradable
lipophilic pesticides in pregnant women on one side
and subsequently the vulnerability of the successive
generation from its very inception in the womb of the
mother on other side. The so called “placental barrier"
which separates the maternal compartment from the
fetal compartment must be regarded as an epithelial
membrane of lipoid character, i.e. a lipid sieve through
which lipophilic non-polar substances are able to

penetrate according to their concentration gradient
and degree of lipophilicity. A physiological state like
pregnancy, no doubt helps mother in fighting against
the increasing burden of environmental pollutants like
o persistent organochlorine pesticides. During the state
I~ as evident from the present investigation, the mothers
l\l appreciably reduce their body burden of pesticides at
\& the expense of intoxication of their own developing
() baby in the womb through placental transfer
g throughout the gestational period. A small fraction of
total burden of the body gets reduced when placenta is
disposed off, after child birth. Starvation stress caused
Z an increase in the fetal concentrations of DDT and its
metabolites calls for a strict regulation in time to take
me Meals and a balance between calorific intake and
energy requirement of the mother during pregnancy to
avoid mobilization of fat depots resulting into
mobilization of stored residues [53].
It can be concluded that the magnitude of pesticide
pollution is quite high enough to contaminate the food
and environment and the toxicant reach the human
body through various sources mainly by absorption
from the gastrointestinal tract through contaminated
food chain. From there, they are further circulated in
blood, stored milk and placental tissue of the women.
Pesticide body burden also reduced in mothers during
parturition as pesticides stored in the placenta are shed
off during the delivery. Mothers also shed off the body
burden of the pesticides during lactation as pesticides
are also secreted along with milk resulting in sufficient
neonatal intake. Since, the pesticides are reported to be
carcinogenic, mutagenic, teratogenic,
immunosuppressive, induces endocrine dysfunction

processes, growth depressants, induces several
psychogenic and neurogenic abnormalities in adult
stages and are also reported to be associated with
abortions, premature deliveries, still births, low birth
weight consequences are obvious on the mother and
the developing baby. It poses various problems of
management of neonatal nutrition and health. It calls
for suggestions like special care in nutrition and in the
environment of mother throughout the life and
especially during pregnancy and lactation. It would be
advisable for a woman to avoid the consumption of
fatty food stuffs and heavily polluted working
environment. It is also advisable for a woman to avoid
the use of insecticides for household purposes. It also
reflects that there is an urgent need to develop less/non
persistent and more/total biodegradable pesticides and
other means by which we can to reduce the
environmental pollution by the pesticides which is not
only posing risk to human health but also a big peril
our future generations
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