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I. Review

A. I’m going to write you 30 questions, can find them in the book, that’s good, did you see any of the slides I showed you, how to do lavage, will see to see beautiful slides in the book, hemoperfusion, every book see toxicology, no standard procedure, unless you see it how they do it

B. Minimata:  what is minimata, japan, 1950’s, fish

C. Mercury; iraq, grain, red bread, 1971

D. Lead poisoning:  causes wrist drop

II. Arsenic

A. Old poison, wives of shieks like to poison husband, its money, something happened between husband and wife, they call it arsenic, its present in the organic, the inorganic is very toxic, we call it 

B. Chemistry

1. Inorganic:  arsenic trioxide (not dioxide) is most toxic form

2. Organic:  least toxic

3. A3H3 is highly dangerous

C. Disposition

1. Absorption

2. Distribution:  liver, kidney, GI, spleen, lung, also hair, nails, bone (long term)

D. Toxicity of someone dying of arsenic:  vertigo, jaundice, NV, headache, pricking sensation

E. Binds to sulfyhydryl (SH) group in cell enzyme and it dies (important) inhibit mitochondrial respiration, cell dies

F. Acute

1. intense GI irritation

2. decrease urine output

3. hypotension

G. chronic

1. abdominal pain, diarrhea, neuropathy, skin lesions

2. myocardiopathy:  pathognominic for arsenic poisoning, if see 35 year old patient, he’s dead with arsenic, why characteristic, cardiomyopathy

3. cancer:  these studies have been done in animals causing cancer

4. pigmentation, alopecia

H. treatment

1. antidote:  dimercaprol (not used for arsene gas, which is a form of arsenic, nothing will help you, but for arsenic itself, the metal, can use this chelating agent to bind to metal and prevent toxicity)

2. gastric lavage

3. restore fluids

4. morphine

5. if comatose, can give IV line, can maintain respiration, can give thiamine, which is not going to hurt, what is going to help thiamine, if the patient is alcoholic, what is the toxicity, patient is comatose, I don’t know the antidote, I don’t know who poisoned him, what do I do, look at him until he dies, always do supportive therapy until you get definitive diagnosis, can give dextrose, etc, can I give him sugar, yes, dextrose, thiamine, if I decide, I don’t know what the toxicity is yet, don’t give any CNS stimulants to comatose patient, probably induce seizures, which are worse than what you can have, he’s comatose, then suddently get seizure, so if list all of these, know what can do, know what can’t do, can’t use digoxin to stimulate heart, no, don’t know what comatose patient has, can’t give heavy duty agents without knowing what he has, never chelate anyone in your life unless become chelating doctor, so if someone asks you the doctor resident, hey, chelate, no, don’t do it, you’ll have trouble, don’t know how, don’t do it

6. but if don’t get him quick, IV fluids, washing out, hemodialisis, hemoperfusion, can die from arsenic gas, which is potent and fatal, cause hemolysis of RBC (pregunta)

III. Iron

A. Certain metals are essential, what do we eat today to get some iron, we eat meat, vamos a comprar vaca loca, don’t eat the vaca loca

B. Not an environmental poison and toxicity in children after consumption of iron supplements

C. Iron important in cell function, its one metal that we like to have in the body, but excess of it is bad, if give blood everytime, you are doing a favor for yourself, like this guy, Santiago, is carnivorous, I know he loves to eat meat, this guy should live in costa rica, the red meat over there is excellent, so if eat too much meat, get overload of iron, hemochromatosis

D. Due to the overload of iron, and in the liver, you see a lot of iron in some patients with HCV, why so much iron in liver, why people with hepatitis C have a lot of iron

E. Children susceptible for iron poisoning:  mothers during or after pregnancy, they take vitamin supplements, including iron, one day children goes to tablets, and tries to open this tablet, 3 years old, take all tablets, come with iron toxicity

F. Toxicity, if the mother says taking supplement, that could be, they don’t know what they are taking, they are taking pastillas, no se, you have to think about iron supplements in the pills

G. Toxicity – 4 phases (know for test)

1. 30-60 minutes after ingestion

a. GI damage:  see blood in the feces (test question:  child has bloody feces, next question, what is antidote for this toxicity)

b. CV collapse

c. Blood loss

2. 8-16 hours

a. temporary improvement

b. child feels good, starts smiling, don’t let patient go home, haven’t done the real job yet, don’t send patient home

3. 24 hours

a. CV collapse (see, don’t let temporary improvement psych you out)

b. Coma

c. Convulsions

4. Long term:  GI obstruction

H. Therapy

1. Milk or egg white:  don’t need charcoal because milk good for binding, in middle east don’t have antidotes, have milk of cows, milk of mothers

2. Empty stomach:  lavage, halfway improving the patient

3. Antidote:  deferoxamine (test question)

a. Bind iron protein, can do IM or IV (I would rather use IM in children than IV)

b. Also can use Aluminum (if no deferoxamine, what is your next choice)

c. Red dark urine:  before give deferoxamine, see blood in stool, but once give antidote, get good result, red dark urine, don’t worry

d. Rapid I/V:  hypotensive, shock, histamine release, that’s why I say don’t give IV in children, IM absorbs more slowly, but works

e. Neurotoxicity upon:  long term therapy

4. Supportive therapy

IV. Chelating agents

A. Children with iron toxicity:  antidote is deferoxamine, they say go do it as resident, don’t do it, let chelating doctors do it, don’t do it until you become doctor chelator

B. Dimercaprol

1. can sause hypertension (remember, though, that deferoxamine can cause hypotension)

2. N/V, headache

3. hyperpyrexia in children:  must be expert, because can kill children easily, who are sensitive to high temperatures

C. DMSA, DMPS:  succimer

D. CaNa2 EDTA (edetate)

1. Classic for lead poisoning

2. exchanges Ca for bead and other metals to form chelate:  must be used parenterally

E. Penicillamine

1. Orally active chelator: effective agonist lead, copper and mercury

2. Long term use may cause optic neuritis and renal toxicity

3. high incidence of allergic reactions

4. DOC for parkinson, no, alz, no, Wilson disease, yes

5. useful against lead, in children want to use oral, if lead can use penicillamine, also can use succimer

6. sounds like penicillin, so allergic reactions can occur, make sure not allergic to penicillin or pen like drugs

V. Carbon monoxide

A. Poisoning is common in fires

B. 3 countries until you tell me:  one of countries is really common and can happen, U.S., Afghanistan, Germany, which one would choose, monoxide, Afghanistan, Pakistan, third world countries, the reason for that, we use wood burning to protect from the harsh winter, we don’t have money like your guys have central heating, and things like that, we take the wood and we make the fire, we make it hot, take it inside the room

C. Pakistan, Bangladesh, 8 people sleep in one room, so want to protect themselves from the shivering of ice, next day take them one by one dead, no windows in the room, the poor people, 8 in one room, suddenly the next day all are dead, don’t need to do anything, who are they, from Bangladesh, live in the ghetto, no window, all in same room, what have for the heat, had stove with wood burning all night, todos muertos, wood poisoning which is carbon monoxide, we’ve seen that in Baghdad, in some places where next day will hear are taking the whole family dead out, we had one, we put it out, my family would bring water and extinguish, he would turn it off, he knew, he had some common sense, they go to sleep and forget about it

D. Toxicity:  due to reaction with Hemoglobin at O2, binding site decrease O2 carrying of Hb, also inhibits dissociation of O2 from Hb

E. Sings and symptoms of intoxication

1. 0-10% COHB:  usually nontoxic

2. 10-20%:  lightness in forehead, slight headache, dilation of cutaneous vessels

3. 20-30%:  headache, throbbing in temples

4. 30-40%:  severe headache, weakness, dizziness, N.V.

5. 40-50%:  as above and syncope; collapse (very bad)

6. >50% life threatning

7. smokers have 5-7%

F. therapy

1. stop exposure

2. administer O2

G. Chronic toxicity:  if get exposed over time, don’t die, keep smoking, get lot of fumes, get toxicity, affect CNS, sometimes have path lesion due to CO toxicity

H. In houses in U.S.:  can have party, cooking on grill, cooking pincho, you as being rich and having everything, also can do that, but have source of CO, its colorless, odorless, poison gas, sometimes very dangerous

I. Young people commit suicide, have beautiful girlfriend, depressed, start car, put hose into window into car, will die with no pain, I haven’t done it, it’s the most simple and painless death, dr kevorkian, although has cocktail, this is the reality, the mask put in the head, inhale this, no pain, it’s the best pain, but my car is broken, it doesn’t produce anything

VI. Cyanide

A. Chemistry:  HCN gas one of most rapidly acting poisons CN is the toxic species:  cyanid salts and toxic psecies

B. Disposition

1. absorbed from GI tract and lungs

2. metabolized by transulfurase (rhodanese):  converts cyanide to thiocyanate

C. Toxicity

1. CN combines with Fe of cytochrome oxidase and inhibitors cellular respiration:  inhibits cell, respiration stops, cell dies

2. death may occur in minutes

D. therapy

1. must be rapid

2. treatment has two major aims

3. trap CN:  sodium or amyl nitrite, converts hemoglobin to methemoglobin (metHb) methb binds CN, amyl nitrite vasodilator, banana drug, people in 60-70’s

4. provide sulfur for detoxification:  Na thiosulfate.

5. others

E. general

1. is one of the quickest acting poisons

2. binds to ferric iron in cytochrome oxidase to form reviersible complex

3. inhibits electron transfer to molecular oxygen and blocks ATP synthesis, which result in cellular hypoxia or anoxia

4. results in reduced cellular utilization of O2 and in increased venous pO2

VII. Pesticides

A. Insectides

B. Organophosphates

1. malathion

2. parathion

3. bind to ACHesterase irreversible

4. person planting orchids in garden, wife comes, 2 hours later, finds him in the ground, spray used in pesticide 

5. signs and symptoms: tremor, dizziness, headache, disorientation, muscle twitching (continuous stimulation of NMJ by ACH, later paralysis of muscle), cyanosis, convulsion, cholinergic signs and symptoms, excess stimulation of PANS, it will trigger for you, it’s a mushroom, sweating is very important, I saw this toxicity already in this animal house

6. I went to this animal house, went to house, dogs sweating, who did that, we got a terrorist to hit the dogs, no there aren’t any terrorists here, the cockroach killer, I’m now under the gun, several experimental dogs, I told him, the technician, anybody came here to the animal house, I said nobody, he was thinking only about students, anybody came to clean the pans of the dog, they said we cleaned it, nobody else, the insectide person hoses the house to kill roaches, put near the water, dogs like to lick water, now they have another thing in the water, looked at them, gave them atropine, they did very well, sometimes, if I don’t do it, I see this sun of a bitch everyday hosing every room, I used to tell him don’t do my room, I want to live with cockroach, I don’t want to live with dead dogs

C. Carbamate

D. Chlorinated hydrocarbons

1. chlorobenzene derivatives:  chlorophenothane (DDT)

a. in U.S.

b. Still in poor country, its cheap insecticide, but most dangerous insecticide, eat meat, in meat there’s DDT, you don’t feel anything, but the insecticide goes all over, don’t have money to buy parathion or malathion, so we dump on you DDT

c. Has high affinity for fat, stays for several years in the fat

d. Very common in MX, drop it on them, they use it, U.S. drops a lot of DDT, they knew that there was a great demand for it in the third world country, its cheap, they use it, dump it over there, in the U.S., never use DDT

2. hexachloro benzene:  lindone (shampoo)

a. used in shampoo for dogs and cats, so the shampoo you buy, don’t shampoo them everyday, I’m telling you, no, I want my dog to look good everyday, and finally the dog and the cat is going to be toxic

b. also used in shampoo in human, still in animal, the shampoo has hexochlorobenzene, thousands of isomers, lindone is one of them, and can use in shampoo to kill fleas

3. chlorinated polycyclic hydrocarbons:  chlordane

a. what is the storage of lead in the body, in the bone, fat is store sometimes, fat can release it into the blood stream, are poisoned again

E. Disposition

1. readily absorbed from GI tract and stored in body fat

2. women with mammary gland carcinoma, 20-30 years ago, they use it in the U.S., long island, there’s group of woman complaining of mammary DDT 20-30 years ago, they can get some fat from these woman, in middle east, can get lot of women in their fat, who knows about DDT, maybe they just get married and fat, really when I was in iraq, came in truck, fumigating, didn’t know about organophosphate, but I knew my parents knew it wasn’t good, they didn’t know what it was, but knew there was something wrong, they said don’t go out, don’t follow the car, but we didn’t know it was DDT

F. Toxicity:  not as toxic to human as organophosphates but accumulate in environment

G. Treatment

1. Atropine

2. PAM:  can use if have money, if have early toxicity, 2-3 hours, after that the enzyme will be aged, so PAM is useless, so for me, I will never get a dog, that has toxicity that has happened in 1-2 hours, when they come, its because the dog is dying, so they bring to me all these organophsophate toxicity, already the enzyme is aged

VIII. Herbicides

A. Phenoxybenzamine herbicides

1. agent orange

2. killed in Vietnam, kill trees, can see Vietnamese, can nail them down

3. TCDD is the name, contaminated with dioxin, U.S. has a lot of these agents, you will hear about a lot of these agents which is much more potent than dioxin

4. respiration stops, NMJ blockade, diaphgram and intercostals muscles stop, they can’t breath, too much ACH will depolarize the NMJ and depolarize and depolarize

B. Paraquat, Diaquat

1. Test questions

2. Weed killer:  great, kill all the weeds, then kill myself

3. patient who comes has difficulty in respiration, farmer, has respiratory problem, the side effect of paraquat is pulmonary fibrosis, this is an agent that causes alveolar neumonitis, whatever they call it, so the patient they bring to you to the hospital is a farmer, took xrays of chest, they tell you farmer, spraying farm yesterday, trying to get rid of the weed, then will hav acute GI irritation in beginning, but eventually, they don’t come to hospital for GI distress, farmer thinks he ate hog meat, he doesn’t come for that, when he has difficulty respiration, come to the hospital, can’t breath very well, I’m a farmer in iowa, growing potatos, why are you looking at ryan, is he from iowa, no he’s not, we really don’t have any antidote, anything comes along, oxygen, sometimes they have bronchitis, you give them antibiotics, but no treatment for paraquat

4. GI irritation:  acute

5. Respiration distress:  chronic

IX. petroleum

A. worst things:  emesis, gastric lavage, if comes back vomit, goes to lung, can induce aspiration pulmonary neumonia

B. used in many industrial and household solvent:  petroleum ether, kerosene, gasoline

C. toxicity:  these compounds are general anesthetics and pulmonary irritants, produce CNS depression and damage to lungs if aspirated

D. treatment

1. gastric lavage (don’t do it unless…) only if cuffed endotracheal tube

2. respiratory support

3. O2 and antibiotics

