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I. History of poisonings

A. Tetraethyl lead:  exposed from gasoline absorbed from skin, in 1920

B. Why do I have to learn about lead, arsenic, etc, because one day you’ll be called on as a physician because problem in U.S.

C. The lead is not really a tool of terrorism, but its in the environment, will take lots of lead to intoxicate an adult, but with minimum dosage of lead in children, can damage CNS in children (pregunta), nervous system is very sensitive to lead

D. Japan (Minimata):  exposure to mercury, origin of exposure was fish, shellfish, the Japanese love to eat fish, go to Thailand, china, they love fish, like you and me, Santiago, mercury toxicity, its in Japan, it was in the shellfish, contaminated by mercury (1950s)

E. HCB:  grain fungicide, put in grain to prevent fungus, supposed to be in the ground and when grain grows, shouldn’t still be in grain, but it was contaminated (in Turkey 1956)

F. Mercury:  grain fungicide, in Iraq, 1971, toxin all over, hospitals full of people, don’t know what happened, no one talked about it, the exposure was 1971, still in Baghdad, CNS symptoms, lot died, what happened, why so stupid, we are stupid because we don’t know Spanish, we bought grain from south America, from mexico, or I don’t know where, in the bag it says peligrosos para comer, they took the grain and cooked it, they made red bread full of mercury, the children love it, red bread

G. PCB:  in japan 1976, cooking oil, phenyl chlorinated biphenol

H. Toxic oil:  spain 1980’s, this one, I think you should remember, 20,000 persons poisoned by toxic substance in oil

I. Aldicarb:  U.S. in 1985, organophosphates

J. Reason give history, because today, U.S. is under attack from every direction, and for you in P.R. as part of U.S., things can happen, be aware of these toxic materials, if someone goes to river and adds mercury, dead fish

K. Lake in san juan, catano, hundreds of fish belly-up, think it’s a toxin

II. Lead

A. Don’t forget, crticial in children

B. Soluble salts and organic forms of lead, toxic

C. Physiological disposition

1. absorption

a. GI and respiratory tract, if I give you food with 100% lead, you’ll shit 90% of it, 10% will absorb, some will go to organs

b. children 50% absorbed

c. adults 10% absorbed

d. tetraethyl lead across skin (from history above, its found in gasoline, absorbed through skin)

2. Distribution

a. Initially to soft tissue

b. Finally goes to bone, teeth, hair, bone binds it for years

c. What country in world children have highest lead level, where is this guy carro, sometimes read about the world, children have highest levels of lead, mercifully, its in Cairo, Egypt, has highest level among the world, in lead, why?  The pipes under the ground bringing water to houses, is being made and connected with lead, the buildings in Cairo, anciente buildings, and they painted, the paint has lead, in P.R. va para Casario, hay muchos jovenes, get exposed to lead, built some time ago with paints, children walk like a lizard and eat them, check blood in these children, sure see level

3. Elimination

a. Most lead eliminated through feces and kidney

b. If too high, toxic for kidney, see inclusions in renal tubular cells

D. Toxicology

1. Sources: occupational and general environment

2. Intake vs intoxication

3. Mechanism of toxicity:  inhibition of heme synthesis (questions), causes anemias, affects the first enzyme, delta aminolevulinic synthase, but there’s two enzymes which are very important and the predominante affect is inhibiting aminolevulinic dehydratase, other primary target is ferrocheletase, so I want you to know which is the first enzyme in the synthesis of heme (synthase), and then have to know the second enzyme (dehydratase), should know final enzyme (ferrochelatase)

E. Absorptionof lead dust via the respiratory tract is the most common cause of industrial poisoning

F. The intestinal tract is the primary route of entry in nonindustrial exposure. Ex children:  ingestion most common transmission, eat, intestinal, non industrial exposure, people at home, at school, probably children have ingestion, its not inhalation, not absorbtion through the skin, they have toys, stick pencil in mouth at home, eat paint, 

G. The skin is the primary route of lead poisoning with tetraethyl lead

H. Dimercaptosuccinic acid, DMSA, and dimercaptopropane sulfonate DMPS (dimercaprol succimer):  must know these, some just say succimer, its present in oral, for children easy to administer, its oral, parenteral administration in children is difficult, if resident, have lead toxicity, never do the chelating, you are first year resident, if someone pushes you to do it, say I don’t do it, there are doctors specialized in chelating, they do it perfect, they have a lot of side effects, in every hospital, there might be a doctor chelator, he’ll do it perfectly

I. Congeners recently have been approved

J. Lead poisoning in children, >45microgram/dl CDC (1991) (must know), any children has this measure, you treat him, with chelating agents, since 1991 CDC has recommended that children with this level should be treated, in Cairo, 150-200, up to 300 microgram, poor children

K. No zero level, do you think you have a zero level of lead, everyone has something in the body, and any level in children is bad, some of it sticks like leech in CNS or bone, but most is excreted

L. Sources of lead exposure

1. Occupational

a. Plumbers, pipe fitters, lead miners

b. Auto repairers: touch battery

c. Police officers:  bullets have lead

d. Gas station attendants

2. Environmental

a. Lead containing paint

b. Ceramicroware

c. Leaded gasoline:  still around, though enforcing make it lower and lower

3. Hobbies and related activities

a. Glazed pottery making

b. Painting

4. substance use

a. folk remedies

b. cosmetics

c. moonshine whisky:  pitoro, this is a source, worse in middle east, in Egypt, do lots of this in middle east, highly contaminated with lead, do lots of this, pitoro, make it in Costa Rica, they call it what, they call it aguayete, they do it, they have a different name, where else moonshine, go to apalachia where poor people live, they don’t have money to buy it, 

M. children in casarios

1. Inhale because cars passing

2. lead in food, soil, pain, from air, in pips and water, dust on pets, on toys

3. led in pipe major source in cairo, build pyramids, still there, you don’t know cairo, interesting, live close together, Bangladesh, cairo, all living together, do you know where make houses, no houses, no one makes 100/month, don’t buy house, go to cemetery, dig out dead people and live in cemeteries as house, I am not ashamed of it, we are ancient, did everything for civilization now in the ghetto, but we create lot of things, we contribute to science and humanity, now if couple in cairo gets engaged, beautiful young couple, got engaged today, when do they get married, the condition is that the man has to provide a house of apartment, do you know how long it takes, it takes couple of years to find apartment, they go to house of each other, but don’t have place to do the real business, this kills you, but don’t be a lover in cairo, because no place to go, you’ll find beautiful girl, but where are you going to take her?

N. Movement of lead in animal organism

1. Lead in feed, air and other sources, enters lung, goes to blood 

2. Or it enters intestine, and goes to liver then to blood or straight to blood then to the liver, then to pancreas or from blood to bones, the blood can also send to other tissues such as CNS, mammary gland (enters milk), or to kidneys and leaves in urine

3. If under stress, lead leaves from bone and suddenly have high level of lead in my blood, yesterday had 2 micrograms in blood, today have 50 micrograms in blood, the pregnant woman, they are under this, those places under this, Ryan you know this no stress, Santiago, he looks like ostrich when wife pregnant, he was under tremendous stress, I feel it, but he was so good to his wife, unbelievable, I admire him for that, he’s a good father, good husband, during pregnancy, suddenly woman, she is pregnant with baby, more sensitive during that stage, so woman has to be very careful not to mobilize, lead from bone into the blood, because the fetus is perfect, will pass the placenta, will go to fresh CNS in brain, and effect is not right away, will later tell you side effects in children

4. so if want to go to research in lead, ask for baby teeth, which fall easy, collect for me all teeth from certain young ages, digest with nitric acid, look for lead in children without invasive method, no blood

O. Clinical lead

1. 2.8 is supposedly a safe exposure level, but I’m telling you any level is dangerous (important)

2. 10:  decrease IQ, decrease hearing, decrease growth, hypertension (affects smooth muscle wall of BV, making it stiff)

3. 15:  erythrocyte protoporphyrin activity is increased, decreases vitamin D metabolism

4. 20:  nerve conduction velocity decreases, even at 20 see this

5. 50:  hemoglobin synthesis decreases

6. Encephalopathy starts at 100 in adults but 70-80 in children

P. Continuum of signs and symptoms associated with lead toxicity

1. Acute (mild moderate)

a. myalgia or paresthesia

b. mild fatigue

c. irritability

d. lethargy

e. Occasional abdominal discomfort

f. Arthralgia

g. General fatigue

h. Difficulty concentrating

i. Muscular exhaustibility

j. Tremor; Headache

k. Diffuse abdominal pain

l. Vomiting; Weight loss; constipation

2. Severe or chronic (must know these)

a. Seizure, death (treat seizure with anticonvulsant)

b. Lead line:  blue black line on gingivial tissue, gingival line

c. Epiphyseal bone line:  another line, like the term gingival line, but this is lead line around epiphyseal bone line

d. Paresis or paralysis

e. Encephalopathy:  may abruptly lead to seizures, changes in consciousness, coma, and death, most serious form toxicity, frequently in children, ataxia, headache, insominia, restlessness, irritability, confusion, vomiting, visual disturbaneces, convulsions, long term neurological damage

f. Wrist drop:  characteristic of chronic lead poisoning, chronic severe, when you have too much, you walk like this, every time someone talks with you, don’t take him wrong, maybe he has poison with lead

Q. Diagnosis

1. Blood concentration of lead most accurate measurement of lead, measure by atomic absorption

2. Urinary ALA levels

3. Stippling RBC:  see basophilic line in RBC, I used to do that in RBC, this was my best diagnosis, very cheap, can do in hospital, but has to be chronic with high levels

4. Anemia:  microcytic hypochromic anemia

5. KXRF (K x ray flouresence): new instrument to measure lead in bone, can beam ray through the bone and tell you how much lead is in the children’s bone, excellent tool, blood is most sensitive, this is excellent tool to know how much level of lead has accumulated in bone of children, this one we try to, can move to houses, to casarios, can beam and measure lead, 10 years ago $125,000K to do this, go check 500 children in some area, no x rays with side effects of radiation

6. other symptoms:  renal problems

7. ZPP:  its another form of measurement, ZPP is a penis in middle east, so don’t say ZPP or anything like this, if say your zipper opens, your zip is out, they understand this, erythrocyte protoporphyrin concentration

R. Therapy

1. Maintain urine flow; control seizures; calcium gluconate

2. chelating:  EDTA (question, most common), BAL, dimercaprol, penicillamine, but if I ask what’s antidote, its calcium sodium, 2 EDTA

III. Mercury

A. Chemistry

1. Most important one is methyl mercury

2. Kidney primary organ (in lead, its bone and CNS)

B. with children, put thermostat in mouth and cries, has metallic mercury, unabsorbable, clean mouth, unabsorbable, so can’t do too much, they put in mouth, don’t worry about it, jus ttake your glasses off, give some milk, some water, he’ll be fine, sometimes put rectal, in the dog, take the temperature rectal

C. clinical

1. pschic

2. slurred speech:  woman don’t understand, they laugh at him, all of these because have mercury toxicity

3. ataxia

4. paresthesia

5. impaired hearing

D. characteristics of mercury poisoning

1. Elemental

a. Inhalation

b. Target:  CNS, kidney

c. Clinical local:  lungs has bronchila irritation, puneumonitis, gi has metallic taste, stomatitis, gingivitis, excessive salivation

d. Clinical Systemic:  erethism (pregunta) associated with mercury, match the following, its neuropsychiatric complex, emotional instability, irritability, insomnia, shyness

e. Treatment:  british anisalewisite (BAL), EDTA, N acetylpenicillamine

f. 10 days half life

2. Inorganic

a. Oral

b. Target:  kidney

3. Organomercurial

a. Oral, food chain

b. Target:  cns, liver

c. Treatment:  not effectivechelators

d. 90 days half life

E. Treatment

1. acute:  inactivate and prevent further absorption, if comatose emesis contraindicated because no gag reflex, dimercaprol (best) or penicillamine

2. chronic:  symptomatic; chelators ineffective

