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FORENSIC TOXICOLOGY
Forensic toxicology is essentially a specialty area of analytical chemistry. Toxicology is the science of adverse effects of chemicals on living organisms. In general, a toxicologist detects and identifies foreign chemicals in the body, with a particular emphasis upon toxic or hazardous substances. A descriptive toxicologist performs toxicity tests to evaluate the risk that exposure poses to humans. A mechanistic toxicologist attempts to determine how substances exert deleterious effects on living organisms. A regulatory toxicologist judges whether or not a substance has low enough risk to justify making it available to the public.
A toxin is any material exerting a life threatening effect upon a living organism. Poisons are a subgroup of toxins. Toxic materials exist in many forms (gaseous, liquid, solid, animal, mineral, and vegetable), and may be ingested, inhaled, or absorbed through the skin. Poisons generally enter the body in a single massive dose, or accumulate to a massive dose over time. Toxins work in minute quantities or low levels, requiring sensitive analytical instruments for detection. Some toxins have medicinal value, but many produce irreparable damage. Some toxins have antidotes and others do not. Poisons can be combated by prompt treatment, and most organ damage (except for serious CNS injury) may be repairable. Whereas poisons are somewhat easily identifiable by their symptoms, many toxins tend to disguise or mask themselves. Here's a list of the more common poisons and their symptoms:
	PRIVATE
Acids (nitric, hydrochloric, sulphuric)
	Burns around mouth, lips, nose

	Aniline (hypnotics, nitrobenzene)
	Skin of face and neck quite dark

	Arsenic (metals, mercury, copper, etc.)
	Severe, unexplained diarrhea

	Atropine (Belladonna), Scopolamine
	Pupil of eye dilated

	Bases (lye, potash, hydroxides)
	Burns around mouth, lips, nose

	Carbolic acid (or other phenol)
	Odor of disinfectant

	Carbon monoxide
	Skin is bright cherry red

	Cyanide
	Quick death, red skin, odor of peach

	Food poisoning
	Vomiting, abdominal pain

	Metallic compounds
	Diarrhea, vomiting, abdominal pain

	Nicotine
	Convulsion

	Opiates
	Pupil of eye contracted

	Oxalic acid (phosphorous)
	Odor of garlic

	Sodium fluoride
	Convulsion

	Strychnine
	Convulsion, dark face and neck


The true incidence of poisoning in the Saudi Arabia is unknown. Many cases are voluntarily reported to poison control centers each year. Children under age 6 account for the majority of poisonings reported, but adults account for the majority of deaths by poisoning, most of which is intentional rather than accidental. The following tables show a ranking of the most frequently reported poisonings (left) compared to the most frequent deaths by poisoning (right):
	PRIVATE
1 - Household cleaning supplies
	1 - Antidepressant medications

	2 - Analgesics (aspirin, acetaminophen)
	2 - Analgesics (aspirin, acetaminophen)

	3 - Cosmetics
	3 - Street drugs

	4 - Cough and cold remedies
	4 - Cardiovascular drugs

	5 - Plant scrapes and insect bites
	5 - Alcohol

	6 - Pesticides
	6 - Gases and fumes

	7 - Topical creams and lotions
	7 - Asthma therapies

	8 - Hydrocarbons (gasoline, kerosene)
	8 - Industrial chemicals

	9 - Antimicrobacterial soaps
	9 - Pesticides

	10 - Sedatives/hypnotics/antipsychotics
	10 - Household cleaning supplies

	11 - Food poisoning
	11 - Anticonvulsant medications

	12 - Alcohol
	12 - Food, plants, and insects


Paracelsus (1493-1541) once said "All substances are poisons; there is none which is not a poison. The right dose differentiates a poison and a remedy." Although society wants the toxicologist to categorize all chemicals as either safe or toxic, this is not possible. It is not easy to distinguish toxic from nontoxic substances. A key principle in toxicology is the dose-response relationship. 
Some metabolites destroy liver cells, others brain tissue, and still others operate at the DNA level. If the concentration of toxin doesn't reach a critical level, the effects will usually be reversible. Pharmacological reactions, for example, are of this type. In order to sustain permanent brain damage, dosages must be above a standard critical level. Pathological reactions can be repaired if discovered early enough, but most liver damage occurs over a period of few 
.months to a decade. Genotoxic or carcinogenic effects may take 20-40 years before tumors develop. Most of the time, toxic metabolites are activated by enzymatic transformation, but a few are activated by light. This means that exposure of the skin to sunlight produces a photoallergic reaction or phototoxic reaction within 24 hours. It's important to understand that the target organ of toxicity is not the site where toxin accumulates. Lead poisoning, for example, results in an accumulation of lead in bone marrow, but the toxic effect is the creation of lesions on skin and soft tissue. Carcinogenesis is even more complicated, involving the creation of promotor electrophiles which serve to activate or potentiate the growth of latent tumors given some biological trigger or subsequent environmental attack. Different people, of course, have chemical allergies (as well as food allergies), depending upon the serology of their allergen-antigen history. In such people, toxic reactions take different forms. Other people have what are called idosyncratic reactions, which means they have certain unique genetic triggers. Furthermore, people exposed to multiple toxins can have synergistic reactions, which means that two or more toxins interact at the metabolic level to be greater or less than the effects of the individual toxins.

Drugs and Drug Testing
Drug overdoses and alcoholic poisonings will provide most of the work for toxicologists, hence a couple of allied subfields may be drawn upon: (1) a field inhabited by what are called Drug Recognition Experts (DRE); and (2) alcohol intoxication measurement. Both are sought-after areas of police training. 

The traditional field testing methods run the gambit of color to crystalline tests, and consist of a variety of names, the controversial Nalline test being the most well-known, which presumably indicates recent use of narcotics. Here's a list of some common drugs and specific tests for them:

	PRIVATE
Opium
	Marquis test (formaldehyde/sulfuric acid)

	Marijuana
	Duquenois-Levine test (vanilla/hydrochloric acid/chloroform)

	LSD
	Van Urk test (p-dimethylaminobenoldesone/hydrochloric acid)

	Cocaine
	Scott test (cobalt thiocyanate/hydrochloric acid/chloroform)

	Barbiturates
	Dillie-Koppanyi test (cobalt acetate/isoprophylamine)


Opium is a true narcotic, providing an euphoric escape from reality. It is derived from the milky secretions of the poppy bulb before flowering. In raw form, it turns dark brown and stays moist. The most common type of opiates are:

	PRIVATE

	Morphine -- a natural alkaloid that makes up 10% of poppy juice

	
	Paregoric -- morphine mixed with an alcohol solution

	
	Codeine -- alcoholized poppy juice crystals

	
	Heroin -- poppy juice treated with hydrochloric acid; 3x more powerful than morphine


Marijuana is technically a hallucinogen but has been thrown in with narcotics since Reyna v. State 1968. It tends to make a person lethargic rather than euphoric (an effect like alcohol but without the aggression). It's active ingredient is THC (tetrahydrocannabinol) which is contained mostly in the flower tops and to a lesser extent in stems and seeds. Only one particular species (Cannabis Sativa) as opposed to other species (Cannibis Indica; Cannabis Ruderalis) contains THC, and then only the female plants, not the males, which have to be removed before pollination occurs. The average marijuana cigarette contains only 1% THC while hashish (made from ground flower tops) is 10% THC. Other hallucinogens include:

	PRIVATE

	Peyote -- green, mushroom-like buttons on cactus plants

	
	Psilocybin -- naturally-growing mushrooms

	
	Mescaline -- the active ingredient in peyote, synthetically produced

	
	LSD -- 400 times stronger than mescaline

	
	PCP -- animal tranquillizer

	
	Nutmeg and Jimson Weed -- other naturally-growing plants 


Cocaine is technically a stimulant, but has been thrown in with narcotics since too many cases to remember. It's a natural alkaloid found in coca leaves (C17 H22 CLNO4). For making what is called freebase or crack, it's melting point needs to be lowered, and this is done by releasing the hydrochloride in it (HCL) through mixing it with a sodium substance like baking soda, adding water, letting it cook slowly, and then letting it cool off. The crystal residue or pellets are called "crack" which is a widely abused drug. Other stimulants range from the least powerful (benzedrine and dexedrine) to the most powerful (methamphetamine).

Barbiturates are known by the color of their tablets: Nembutal (yellow jackets); Seconal (reds); Tuinal (Christmas trees); and Amytal (blues). Steroids are another group or family of drugs, and the anabolic ones (that promote muscle growth) exist in about 80 different varieties.
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