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* 1t 1s an element found 1n the environment
* Lead does not break down.

PERIODIC TABLE OF THE ELEMENTS
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Historical use of lead

* Ammunition
* Solder

* Plumbing

* Ceramics

* Gasoline-banned
INn 1996

* Paints-banned In
1978

“Created and supported by the COEP of the EHS Center at Wayne State University , Grant ES06639




World Lead Production

TonsYr
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Causes of Home Exposures

Imported
food cans

Lead-baszed paint

in pre-1978 houses Doors & windows

Calcium

Old painted toys
supplements

& furniture

Colored newspaper
& bread wrappers

Old plumbing
fixtures

Lead in soil
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Lead Paint isthe Primary cause
of Lead Poisoning

* Primary source Is lead dust in the homes
built prior to 1978

Probability of a House Containing Lead

built before: 1940 1960 1978
v Y v

unlikely
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Other Exposures

* Hobbies that use
lead products

* Occupational
eXposures

* Foreign
medicines and
home remedies

* Food additives
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. Routes of Exposure

Lead p ops after

repeated exposure to lead, most often thisis through
Ingestion of paint chips or dust.
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Lead poisoning is
preventable!

Lead poisoning isusually
aslent disease

It is primarily achildhood
ilIness

At high levels (50-100

png/dL in children, many
organs are affected

* Atlow levels (10 pg/dL)
more subtle changes
happen in brain function

|mportant points

. Lead
Children [ng Pb/dL Blood) Adults

Death

¥

€ Severe Brain Damage or Coma

Severe Brain Damage or Coma
i # Severe Lack of Red Blood Cells
Kidney Damage

Severe Lack of Red Blood Cells Early Death

ok

Severe Abdominal Pain [Colic)
Hemoglobin Synthesis |-

) ) Nerve Damage
Hemoglobin Synthesis [-] 2 (—[Infertilily [Men]

Kidney Damage

Vitamin D Metabolism [-} 2 (_[ Systolic Blood Pressure (Men) [+])

Hearing Acuity [-]

4 Red Blood Cell Building

Component [Men) [+)
MNerve Conduction [-] 3 _ L

REC Building Component [+)
Vitamin D Metabolism (-]

Developmental Toxicity =
1Q () ion 7
Hearing [} ] + Hypertension |7)
Growth (-]

Transplacental Transfer -3
Center for Disease Control Cut Off Dose

+ Red Blood Cell Building
] Component [Women) [+]
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Target Organs

Brain
Blood
Kidneys
Bone _Feripheral
____Mervous
System
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* Behavioral effects usually
are seen in children less
than six years old, because
brain cells and connections
are still being formed

* Neuronal (brain cell)
damagein childrenis
usually not reversible,
because more connections | _ -

SYNAPTIC DENSITY: Synapses are created with
and cells are permanently esonining smeedin e it e years of 17

I OS[ thar] I n a non-l em fave twice as many synapses as adults’ brains.
exposed child

Drawings supplied by H.T. Chugani
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* |n the bone marrow |lead
Interrupts:
— hemoglobin synthesis

(the oxygen carrying part of the
red blood cell)

— the making of red blood cdlls,
resulting in adecrease in the
number of red blood cells
(anemia).

* Lead also decreasesthe "life
span” of ared blood also
resulting in anemia.
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* Thekidney is sensitive to the
poisoning effects of |ead because it
receives 25% of the blood from the
heart at all times, and eventually
filters all of the body’s blood

* Lead damages specia cellsin the
kidney (tubular cells) which then may
slowly lead to kidney failure.

* Lead also interferes with the
Kidney’s production of vitamin D
which is needed for strong bones
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* The bone amajor
storehouse for lead
* Lead enters and |eaves the bone

depending on the concentration of
lead in the blood

* Lead acts like calcium in the bones

* Lead affects the bone forming and
reabsorbing cells of the bone

* Vitamin D from the kidneys
needed for strong healthy bonesis
Inhibited by lead
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Effects on the Peripheral Nervous System
(everything but the brain and spinal cord)

Effects are most evident on the
nerves going to the musclesin the
legs and arms.

* Lead causes the protective covering
(myelin) on these nerves to fall apart.

* Thisloss of myelin causes the
message moving to the muscle from
the brain to be interrupted.

* Thisloss of message may cause
muscles to become weak (wrist
drop).
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Did You Enow?

' Children ages 6 months to & years can absorb about 30% of
ingested lead, while about 15% is absorbed by adults

' The most common way lead is ingested is by lead dust.
50 wash those handsl

’ Lead is absorbed 10X faster on an empty stomach.
5o eat healthy snacks oftenl
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Nutrition Effects

Calcium

‘ﬂ i ) ) . Lead and calcium have physical and chemical
Why is calcium importanti similarities. Lead replaces calcium at binding sites

ﬁ How does lead affect calcium? and is absorbed in bone like calcium

ﬁ What foods are high in calcium?

'ﬂ The vitamin D connection

absorption increases when iron levels are deficien

ﬁ Why is iron important?
'ﬁr How does lead affect iron?
ﬁ What foods are high in iron?

lron
[Lead inhibits the absorption of iron. Lead ]
1

Eat low-fat snacks every day

Lk Why low fat?
ﬂ What snacks are low fat?

Lead absorption and retention is stimulated by a
high fat diet
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* Headaches * Poor Attention span
* | rritability * Learning difficulties

*Abdominal Pain  Slowed speech

- development
+Vomiting * Hyperactivity
*Anemia * Seven-fold increasein
*\Weight loss failure to graduate from

High School

Needleman et al. NEJM 322:83-88, 1990
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Relevance to Target Audience in
the ci ty of Detr0|t

* 1 out of every In the city of
Detroit is thought to be |ead poisoned

*Only one out of 8 is screened for lead
poisoning

f*# * Because Detroit has so many old houses, it is thought that
1 out of every 4 children in the city is lead poisoned]

* **f** 1 out of 6 lead-poisoned children suffers from learning
and behavior problems!

Most large urban cities suffer from similar rates
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Action ltems

If vou think vou have lead in vour house:

Do These ## Wash hands after play, before meals and at bedtime

ﬂ Run cold tap water 1-Z2 minutes before using

A 3 Wet-mop and wet-dust floors and window sills weekly,
using a high-phospahate cleaner like Cascade

ﬁ \Wash toys and stuffed animals often

ﬁ Plant grass or bushes in bare spots in the yard

ﬁ Have a professional remove lead-based paint

ﬁ Clean up paint chips immediately

ﬁ Use a special filter vacuum {HEFPA vacuum)]

ﬁ If you rent, call your landlord about chipping
and peeling paint
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Action ltems

{4 Reuse bread wrappers to store food items in
ﬂ Use canned goods imported from other countries
ﬂ Use hot tap water for drinking or cooking

ﬂ Use a regular vacuum on floors, drapes and furniture

€4 Use calcium supplements made from bone meal,
dolomite or oystershells

ﬂ Scrape sand, heat or remove lead-based paint

{i# Let children play with old or imported toys

ﬂ' Refinish old or antique furniture. Have it
refinished professionally
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Calcium

ﬂ- Wrhy is calcium important?

ﬂ- How does lead affect calcium?
ﬂ- W hat foods are high in calcium?
-ﬂ- The vitamin [} connection

[‘H’ugurt, broccoli, milk, greens, salmon with bones ]

lron

-ﬂ- Wohy is iron important?

,ﬂ_ How does lead affect iron? Iron-fortified cereal, spinach, beans, peanut butter,
red meat

Lk What foods are high in iron?

Eat low-fat snacks every day

Lk Why low fatr?
ﬂ- WWrhat snacks are low fat?

[Fl"&"ih fruits & vegetables, raisins
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* Lead poisoning isa

* All childreninahig
urban cities) should
for lead poisoning

nreventable disease
N risk areas (most large

ne routinely screened

* |f you suspect lead exposure in your home,
Immediately call your pediatrician and
follow the action item presented

HELP KEEP OUR CHILDREN
LEAD SAFE
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