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Particulate Matter (PM)

the prime concerned pollutant

PM,, : diameter < 10 microns

PM, . : diameter < 2.5 microns
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Smaller the size, greater the health risk
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Alveolar macrophage - the big eater
- a biomarker of pollution exposure

AM is the first line of defence in
the lung & interact directly with
toxic particles and gases

Phagocytosis, migration &
secretion of AM is pivotal in
pathogenesis of lung diseases

AM response varies with the
level of pollutants

Easily accessible by non-invaisve
procedure.




Alveolar macrophage filled with PM




Air Pollution
Increases prevalence of upper respiratory symptoms

Control
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Exposed

1. Sinusitis 2. Running/stuffy nose 3. Sneezing 4. Sore throat 5. Common cold & fever




Air pollution and lower respiratory symptoms
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Control

Exposed
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1. Dry cough 2. Cough with phlegm 3. Wheeze 4. Breathlessness 5. Chest discomfort




Children - the ‘soft’ target

* Lower breathing zone and greater oxygen consumption

« Immunity not fully operational thus more susceptible target
organs




_Pulmonary function test

0
©
=

=

2

=

w 20 -
o

=

Reduced lung function

m Control " Kolkata




Air pollution adversely affects lung function
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Control
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Ing function impairment

Lung function impairment
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Alteration in immune status

increased susceptibility to disease

Biofuel CD4/8 13.8.03.001

suppression of CD4+ Th cells CD4(FL2)

33.0%

‘ increase in CD 8+ Tc CD8(FL1)

CD4:CDS8 ratio 2:1  1:1 28.2%

decrease in CD19+ B cells

‘increase in CD16+56+ NK cells




Airway Inflammation
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Air Pollution increases prevalence of Hypertension

25 1 23.7

Control = Exposed
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Systolic Diastolic Systolic + Diastolic Tachycardia
hypertension hypertension hypertension




Hypertension in children

Rural ® Urban 35 31.8 Rural ® Urban
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hypertension increased
progressively with age

% of children

9-11 years 12-14 years 15-17 years




X
N
-
L
-
T
()
o=
©
Qo
E

Liver and kidney function

Control . Control
m Exposed m Exposed

Impaired KFT (%)

2-fold rise in liver and kidney function impairments
4-fold rise in diabetes: 7.2% in Kolkata vs. 1.8% in control



Air Pollution decreases serum estrogen

Control

Exposed
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Pre-ovulatory phase Post-ovulatory phase




Air pollution causes change in menstrual cycle length
in women

Control = Exposed
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Short cycle Long cycle Missed period for Intermenstrual Too irregular
more than 6 bleeding cycle
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Air Pollution and adverse reproductive outcome in
women

Control = Exposed
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Failure to Spontaneous Stilbirth Pre-term baby Under-weight
conceive abortion baby




Depression (%)

Plasma CA, nmol/L

Neurobehavioral symptoms

Control - ® Exposed Depression: 2-times more in exposed
29
Significant alteration in plasma
neurotransmitter level
Marked fall in plasma
acetylcholinesterase activity

A positive association between PM,,and
Moderate to severe depression (0R=1-83)

8000

Plasma Ache (U/L)

Epinephrine  Norepinephrine Dopamine



Attention Deficit Hyperactivity Disorder (ADHD)
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9% of the boys in cities had ADHD

% of children
Children with ADHD (%

against 2% of the girls, giving a male:
female ratio of 4.5:1

Children with ADHD are

impulsive, forgetful, restless, prone
to fail, unable to follow

tasks, unpredictable and moody

Children with ADHD (%)

Medium




MN (Chromosomal breaks)




Metabolically active carcinogens induce DNA damage

Comet assay in PBL & AEC




Airway cells following DNA damage, precancerous changes




Health i IMp

Overall mortality

Cardiovascular mortality

Respiratory mortality

Hospitalization for respiratory diseases
Hospitalization for asthma

Source: Laden et al., 2000; Samet, 2000




extent & nature of exposure

co-exposure of different pollutant mixtures
population structure
nutritional & socio economic status

susceptibility factors




Recommendations for Children

Regular monitoring of PM 2.5 and ground level ozone

Air quality monitoring of class room, and PFT at least
once/yr

No outdoor games during mid day (12.00 noon-3.00
pm)

School buses should be run by cleaner fuels

Sale of fast food and aerated beverages should be
stopped at school canteens

Consumption of fresh fruit should be encouraged in
tiffin

Forecasting of high pollution days




Let us join hands to curb air pollution for a
better tomorrow

THANK YOU




