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Chapter 5 e Tosic Hazards and Blood-Borne Pathogens

‘Sometimes, metabolic changes to the chemical in the body create toxic products more in-
jurious than the toxin originally absorbed. Because time is required for some substances to.
Change within the body to other compounds, serious symptoms may not oceur for several
days afterinitial ingestion.

‘Some toxins may affect only specific organs called farger organs For instance, the toxins
that affec the liver are clled hepatotoxins, those affecting the kidneys are called nephro-
toxins, those affecting the nervous system arc caled newrofoxins, and those affecting bone
‘marrow and the blood system are called hemotozins.

Carbon erachloide, richlorocthylene, and polyviny!chloide (PVC) ae wellknown -
patotoins. Nephrotonias ar the chemicals that affct the Kidneys. Since a lrge amount
of blood cirultesthrough theKidheys, they are susccpribl o chemicl atsc i the blood
contains  toxin. Heavy metals, chlrinste and uorinsted hydrocarbons, carbon disul-
ide,and ctbylene glycol are some cxamples of Kidaey poisons. Many of these toxins can
entr the body through inhalation or absorpion. Toxins canbe deteted through medical
survillnce, wich moritors metabolie in the wrine. Metabolies are the products formed
by the toxin sfer it undergoes changes duc o metabolism,

Reproductive toxins pose a danger to both male and female workers. They can cause gene
‘mutations and affect the reproductive system by affecting sperm count in males or fetlty
in females. Teratogens are chemicals that affec the offspring. Polychlorinated biphenyls
(PCBS), cadmium, and methyl mercury are known reproductive teratotoxins.

Anesthetis

Ancstheics cause the loss of sensation i the body. The Loss of sensation can be general or
Tocal. Anesthelics cause respiratory fuilure by depressing the nervous system and interfer-
ing with involuntary muscular action. Some halogenated hydrocarbons generally used as
cleaning or degreasing agents can produce this effect. Familiar compounds that have an
anesthetic effectare clhy] ether, chloroform, and nitrous oxide.

Nourotics:
Neurotis affectthe nervous system, brain, or spinal cord and may be cither depressants or
‘stimulant. Fihy!alcohol and drugs are examples of neurotic agents that cause exhilaration
‘and then deep depression.

A depressant is an agent that reduces functional actvity and vital energies. Depressants
‘may exhilarate for a short period of time and then cause the person o become drowsy and
lethargic. Breathing may be labored and there may be a loss of consciousness. It can be se-
lective and act on specific organs, such as the brain, while other ongans are e affected.
Drugs such as marijuana, cocaine, hashish, LSD, and others have adverse effects on the
body (and safety). The effect of cach depends on the type of drug, dosage, time since
taken, suscepibilty, and other factors,

‘Stimulants accelerate the function of an organ or system by exciting the affected person
either slightly or severely. In extreme cases, the allected person may have & rapid pulse,
jerking of the muscles, disorganized vision, and sometimes delirium. Caffeine, found in
small amounts in coffee, smulates the brain and nervous system. Stimulanis taken o
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overcome fatigue wear off and the body succumbs to fatigue, perhaps at the wrong time,
‘which could result in an accident. Bocause of scenarios like this, drugs arc unacceptable in
the workplace. They are responsible for rratic employee behavir.

Cardnogens

Certain chermicals cause cancer of the internal organs and systems of the body. Tar,bitu-
men, anthracene, and their compounds, products, and residucs can cause cancers of the.
skin. Widely used chemicals thatarc carcinogens are vinyl chloride (lver cancer), benzene.
(eukemia), formaldehyde (nasal cancer), butadiene, ethylencamine, richlorociylene, and
a longlist of others. Many of these were found only after extensive worker complaints and
anlytical tets.

Comosives
Corrosives damage by chemical destruction of the tissue they contact. Strong acids (by-
drochlori, nitric and sulfuric) or alkals (sodium hydroide and potassium hydroxide) can
cause corrosive burns. Alkalis can cause progressive burs, meaning the injury increases
as the alkali moves through the damaged tisue. This is cspecially critical i injuries o e
eye, where delicate tissues can be damaged little by litle until vision is destroyed. The
severity of a corrosive burn depends on:

‘@ The concentration and type of corrosive chemical
® Whether the contact area was covered or uncovered by clothing
® The length of time of contact

Because of the bulleted reasons just mentioned, if contact is made with & corrosive, the
cormosive should he washed away s soon as possible and neutralized with a mild antidote
ifone is available.

'ROUTES OF EXPOSURE
‘A toxin may eater the body in many different ways but the four major routes are:

® Inhalation
 Ingestion
® Absorption
® Injection

Inhcltion

Of these four routes, inhalation is the most common and most dangerous, since the toxin
is brought inside the body and absorbed into the bloodstream and distributed throughout
the body rapidly. Inhalation is the mast prevalent source of exposure in the refining and
petrochemical industry. Occupational Safety and Health Administration (OSHA) places
high importance on s route because inhaled toxins reach body organs very fust and rup-
idly canse adverse effects. This route of exposure gives litle ime to administer corrective
action. Tnhalation sends the toxin to the blood siream and since the blood stream serves all
the cellsin the body, the toxin reaches all the cells. Tn many cases, the inhalation effects
can be wide spread, affecting lungs, Kidneys, bones, bone marrow, spleen, etc. Some ex-
amples of nhalation hazards are:
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@ Carbon dioxide, a simple asphyiant, which dilutes oxygen and produces an
bypoxic condition in the blood that starves the body cells of oxygen.

‘@ Absorbed hexane vapors attack the peripheral nervous system and can cause
peripheral neuropathy. The cumulative effect f hexane s to remove the
protective sheath around the neurons. As the protective layer s caten up,
the nerves become damaged or destroyed and create a condition similar to
paralyss.

‘@ Many heavy metal ons, such as chromium or nickel, may damage the kidneys
‘and are called nephrotoxins. They can be inhaled a3  fing dust or mist.

‘Though they damage the kidneys, thir effect on other body organs may be
minimal,

Figure 5.2 shows some major body systems susceptible to different toxins. Remember that
different toxins affect different systems (target organs).

Neurotoxne

Hamotoxns

© Congage Larning 2013

Figure 52 Body Target Organs of Different Toxins
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Absorpton

Next to inhalation, absorption is the sccond major route of ey of toxins into the body.
Many liquids can be absorbed through the skin casily. Generaly,lighter liquids are more.
likely to be absorption hazards than heavier or viscous (sticky) liquids. Phenol, a deriva-
tive of benzene, is an example of a chemical with a severe absorption hazard. Workers
have died from contact with small amounts of liquid phenol, which is a ncurofoin

‘Acids, alkelis, and phenols are acute toxins (the effect appears rapidly). Acids and lkalis
destroy the skin tissue while phenol rapidly atacks intermal body organs. Other absorbed ma-
terials can affect the body in a chronic way (the effect becomes visible only after repeated
‘exposures). Personal protecive cquipment (PPE) s the most widely used means of protection
against absorption. Gloves, coverals, and face shiclds proteet the worker from splash contact
with toxic chemicals. However, PPE, ifit is not donned properl, is useless o protection.

1£ 8 person becomes splashed with a large amount of a toxin, keep in mind the clothing
of the exposed person can cause harm to emergency response personnel. The oxin can be
‘absorbed from the contaminated clothes 1o the clothing or skin of those rendering aid. The
best practice s to undress the contaminated person, put them under a shower, isolate their
‘contaminated clothing, and then transport the person 1o other locations or & hospital. Some
companics have a standard policy that any person cxposed to skin absorptive toxins will
‘undergo a medical checkup immediately. Contaminated clothing should never be taken
home for cleaning bocause thisrisks spreading the toxin throughout a houschold. Leather
absorbs and holds chemicals well, so leather clothing should be discarded.

‘Another important route by which toxic agents can enter the bloodstream is through the
‘gastrointestinal system. Entry of the poison into the digestive system might occur when
toxic substance is ingested when contaminated fingers, food, or other objects are placed
in the mouth, Washing the hands prior to cating is an important means of preventing
accidental poisoning. Most sites have stict lunchroom rules about leaving PPE and con-
taminated clothing outside the lunchroom. Another oute into the gastrointestinal tract is
the respiratory system. Afier exposure o a toxin, the respiratory system may reject toxic
‘particulate mater by clearing the throat or coughing. If this toxic matter is swallowed,
itenters the gastrointestinal tract. Solid particles filiered out by the cilia are moved up
slowly to the mouth. Swallowing these accumlations permils absorption of the toxicant
through the digestive system.

Tnjetion and Ingeston

Generally, injection and ingestion are elatvely uncommon in industry. An injection is &
cut, puncture, or aceration that allows a toxin direct entry intothe blood stream. Naturaly,
the et of the toxin under these circumstances could be fast and intense. Ingestion, the.
swallowing of a toxin, i very rare but can happen. Most commonly it occurs if a person
fllsinto  vessel full ofaliquid or powder, o a line under pressure ruptures and the liquid.
strikes the worker in the fice while they are talking (tbe mouth s open).

MEASUREMENT OF TOXICITY
Often an association can be made between a chemical hazard and an occupational ll-
ness or injury. This requircs an understanding of the dose-response relationship.
A dose-response relarionship means that an increasing effect can be correlated with an
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increasing dose of toxin. Dose-response relationships hold for most body systems except
the immune system.

Dose-response is satistical in nature. A particular person's responsc may differ signifi-
‘cantly from that prodicted by dose-response. Dose-response s a guideline and not a direct
enforcement tool. Dose-tesponse attemps to capture the toricity in a simple manner, but
recogaizes that toxicity is not a straightforward indicator, Experts recognize this and re-
alize toxicity can be influenced by a variety of factors including age, gender, length of
exposure, ambient conditions (humidity, temperature, etc.), age, and many others. There is
10 0ne system to measure toxiciy. There arc several and we will discuss some of the more
important ones.

PEL TV, and STEL
‘The table of threshold limit values (TLVs) has been published annually by the Threshold
Limit Values commiltec of the American Conforence of Industrial Hygicnists (ACGIH).
The TLV commitiee reviews and updates the specific recommended exposure limits for
ach substance as new information s obiained. The TLV Litis not only used i the United
States, but is often adopted verbatim in other countrics. In the OSHA Act of 1970, the
TLVs of 1968 were adopted and given the stamus of law. OSHA named them the permis-
sible expasure limts (PELS).

‘Both PEL and TLV refer {0 toxic chemical exposure levels. Just remember, the PEL values
of toxic chemicals are published by OSHA, while the TLV values are published by the
ACGIH. You can find PEL values on the OSHA Web site (www.0sha.gov). Look under
regulations. PEL values refe (o inhalation cxposure. TLV values are published by ACGIH
‘anmually. Most chemicals have identical PEL and TLV values.

‘Some people consider the TLVs and PELSs as being levels at which cxposed personnel
are not at risk, This is not true. TLVs and PEL have becn set as guidelines for control
of the workplace atmosphere. They are primarily for toxic agents that enter the body
through the respiratory system. It is always good practice to hold any exposure to the
‘minimum practically possible. For instance, hexane has  PEL of 50 parts per million
(PPM). What does 50 PPM mean? Simply put, no exposure of 50 PPM (average for an
eight-hour period) is permissible. Continuous and chronic exposure sbove S0 PPM may
have obvious adverse health effects. How do we use this information in practical situa-
tions? At a very basic level, workers arc not to be cxposed to an average of 50 PPM of
hexane vapor. The key word is average. For exampl, in an eight-hour day, an cmployce
‘may be exposed to more than the PEL value, but the average for eight hours should be
at or below 50 PPM. Since process operators work 12 hour shiffs the PEL values are
adjusted to approximately (2/3 or 67 percent) of their published values. For hexane,
the published PEL is 50 PPM, but the effective value for a 12-hour exposure is ap-
proximately 3.5 PPM. This adjostment is known as the Box-Scala adjustment, In some
cases, an extremely high instantancous exposure level which wil average at or below
the PEL value may be harmul

PEL and TLY are good exposure guidelines. The distinction between PEL and TL
in terms of legal impact. PEL values are enforceable by OSHA, while the TLV values
are guides and have no enforcement capabiliy associated with them. PEL and TLV are
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average exposures. For a given instant, you can have exposure higher than S0 PPM as long
as the average is at o below the PEL.

For some chemicals, the material sfety data sheet Material Safcty Data Shect (MSDS)
show a short-term exposure limit (STEL) value. STEL is defined as the 15-minute aver-
age that should not be exceeded even if the average value for an eight-hour day is below
the PEL. STEL values are related to short term ffects while PEL values apply to chronic
exposurs. The following are some definitions used by OSHA:

Time Weighted Average (TWA) is the cmployee's average airborne cxposure in any cight-
hour work shiftof a 40-hour workweek which shal not be exceeded.

Permissble Exposure Lmits (PEL) are limits to indicate the maximum airborne concentration
of a contaminant {o which an employee may be exposed over the duration specificd by the
type of PEL assigned to that contaminant.

Short Term Exposure Limit (STE) i the maximum airborne concentration which workers can
be cxposed to for periods up to 15 minutes continuously without suffring from iritation,
or chronic tssue changes, or narcosis, provided there are no more than four excursions per
day with atIeast 60 minutes between exposure periods.

Ceffing (Q) i a concentration that the employee’s exposure shall notbe exceed during any
partof the work day.If instantancous monitoring is not feasble then the ceiling shall be
assessed as a five-minute time weighted average exposure which shall not be exceeded
at any time over a working day. Some chemicals have ceiling concentrations values that
should never be cxceeded.

Lethal Dose 50 (LD, s the dose that causes death for S0 percent of the est subjecs. Since.
dead test subjects are obviows, the LD, provides good information n a given species o the.
oxicity of  given toxin. Lethal doses do not apply 1o inhaled substances. This term s used.
for solids or liquids that ae absorbed through the skin. Dosage is expressed in milligrams.
per oxicant pe kilogram o body weight of the test anima used. Extrapolaing from that, a
rough approximation of the dosage that would affect humans can be calculated.

Lethal Concentration 50 {LC) i the airborne concentration of a substance which i Tetbal (0
50 percent of the test animals. The term is used for inhalation hazards.

BLOOD-BORNE PATHOGENS
“The heali hazards of bloc-borne pathogens is an important concern of medical nd eer-
ency response personnel, and not just hose who work for municipalities,stae,or local
agencies. Most processing industrics have their own medical and emergency response per-
sonnel. When workers receive  serious trauma {hatresuls in @ bleeding wound of some
type, responders ae at risk to blood-borme pathogens. Acquired Immune Defciency Syn-
drome (AIDS) is only one of about a dozen diseases caused by blood-borne pathogens.
Other common ones are hepatii B, syphils, brucellosis, and malaria. Because of the risk
associated with occupational exposure to blood-borne discases, OSHA passed the Blood-
borne Pathogen Standard 29 CFR 1901.1030 in 1992,
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Many emergency response personnel and workers applying fist aid may be exposed to
blood-borne pathogens through cye, mouth, skin, or mucous membrane contact with in-
fected body fluids of an injured person. Contamination occurs mostly from exposure to
small sprays, splashes, or mists of body fuids. Because most of these contaminations do
not cause an immediatc adverse health effect, many workers do not truly understand the
hazards they are exposed to when responding 1o an injured employee. Exposure can oc-
cur through broken skin allowing infectious entry while rendering assistance o during
cleanup of contaminated material.

Emergency service personnel can also be exposed to blood-bome pathogens in a similar
‘manner when treating injuries, performing cardiopulmonary resuscitation, and carrying
victims. It i not possible to tel simply by looking at a person whether the persn is in-
Socted with HIV, hepatits, or other blood-borne discases. This and other observations led
10 recommendations for universal precautions at all times. The concept behind universal
precautions i that all human blood and body fluids are treated as f they are known to
contain blood-bome pathogens. All employees should take this approach whenever they
respond to a bleeding injured coworker. They should avoid skin contact with blood, body
luids, or other potentialy infectious materials (such as bloody clothing).

“The OSHA Blood-Borne Pathogen Standard mandates that each facilty must estabish its
‘own blood:bore exposure control plan to avoid placing employees in contact with blood,
body fluids, or other potentially infectious materials. Each faciliy develops its own pro-
gram and trains employees to the requirements of that program.

SUMMARY

A typical petrochemical plant or a refinery has hundreds of chemical hazards. Lack of
care in handling or storage of the chemicals can cause bodily harm that can vary in in-
tensity from minor to severe or even death. However, due to effective standard operating
procedures, engineering controls, and personal protzctiv equipment these risks have been
controlled relatvely effectively. Training, procedares, engineering controls, and adm
trative procedures are collectively responsible for this success.

Toxicologyisthe science thatstdis the harmful effects of chermicals on living tissue. A toxic
(poisonous) substance is one that has  negative effect on the healthof a human or animal. The
harm or inury can be reversible o ireversible and may alfect a single cel,un organ system
or the enire organism. Generally,the greate the toxicity of the substance, th faster the rate
of absorption, and the warmer the temperature the more rapid the oceurrence of the njury.

“Toxic mechanisms allow toxic agents to cause injuries in different ways. Toxic mechanisms
have heen categorized info seven types: asphyiantes, iritants, systemic poisons, anesthel-
ics, neurotics, corrosives, and carcinogens. A toxin may enter the body in many different
ways but the four major routes are inhalation, ingestion, absorption, and inection. Of these,
inhalation s the most common and most dangerous, since the toxin is brought inside the
body and absorbed into the bloodstream and distributed throughout the body rapidly.

“The health hazards of blood-borme pathogens —AIDS, hepatitis B, syphils, tc.—are an
important concern of medical and emergency response personnel. When workers rec
a serious trauma that results in a bleeding wound of some type, responders are at isk to
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blood-bome pathogens. Many emergency response personnel and workers applying first
aid may be exposed to blood-borne pathogens through eye, mouth, skin, or mucous mem-
brane contact with the infected body fluids of an injured person.

REVIEW QUESTIONS

1 s the science that studies the harmful effects of chemicals on living
issue.

2. Ttcan take as long s 30 years before the adverse efTects of exposure (0 & particulr
chemical becomes recognized. This delay is known as

3. Carcinogenic compounds cause:
a. Heart problems
b. Liver problems
. ancurysms.
4. cancer

4. (T/F) Like process operators, analyzer technicians, and instrumentation technicians
are all 1 risk to oxic chemicls.

5. A substance can be considered when a small quanity wil case
injurious effectsin the body of an average adull human,
a. hazardous
b. corosive.
e oxic

d. carcinogenic

6. is when a chemical, infectious material, or other agent enters oris in
direct contact with the body.

2 ‘occurs when the hazardous material remains on the clothing, hair,
or skin

8. List four mechanisms by which toxic substances cause bodily inury.

9. _ affoctthe body by inflaming the tissucs at the point

ofconact.
10, Explain how comosives afct e body

n injue specific parsofte body called rgetorgas.
12 Listthe four rouesof enty oftoic substanes ino the body:
13, The most dangerous rout ino the bodyis by

14, toxias attack the bone marrow and blood system.
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15, toxins atack the nervous system.
16. (1/F) Inhalation is so dangerous an entry because it happens so fast.
17. Explain the term dose-esponse relationship.

18, (T/F) PEL values refer o inhalation cxposure.

19, Which of the two, PEL or TLV, i enforced by a standard?

2. s the airborne concentration of a substance that i el to 50 percent of
the tst animals.

21, List three discases caused by blood-bome pathogens.
22, (UF) Contamination from blood-borne pathogens occurs from exposure to small
sprays, splashes, or mists of body fluids from infected people.
EXERCISES

1. Research on the Internet the combination of the words (latency) + (toxing) and write:
atwo page report of your findings of one or two chemicals.

2. Research on the Intemet hazardous nature of the strong corrosive sodium hydroxide,
also called caustic, This i a very common chemical used in the processing industry.
Write 2 one page report.

RESOURCES

wwwwikipedia.org.

wwosha gov

seww. YouTube.com

wwwedegov

wwwade.govlniosh/

‘wwwtoolboxtopics.com
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CHAPTER 5

Toxic Hazards and
Blood-Borne Pathogens

Learning Objectives
Upon completion of this chapter, the student should be able to:
= Wriea defsitonof a o substance
W List the seven mechanisms by which toxic substances can cause injury.
W Explain how latency is problem in identifying toxic chemicals.
W Explain how corrosives affect the body.
' Explain howsyseic poisons damage he bods.

W Explain the four routes of ey of toxins into the body:

W Explain which route of eniy of oxins into the body is most dangerous
and why.

W Define the oxicity measurements terms PEL, TLV, and STEL.

W Listthree diseases caused by blood-borne pathogens.

INTRODUCTION
In the previous chapter, we studied health and physical hazards. In this chapter, we will

study a new hazard called toxic hazards. Toxicology is the science that sudies the harm-
ful effects of chemicals on lving tissue. A toxic (poisonous) subsiance s one that has &
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negative effect on the health of a human or animal. The harm or injury can be reversible or
imeversible and may affecta single cell, an organ system o the cafie organism. In other
words, a toxic substance is going to hurt you, if not right away, then at some time in the
future. Fear of toxic chemicals and their releases have increased because of:

‘® Industrial aceidents such s at Bhopal, India
‘@ Cargo vehicle ruptures (cal cars and tank trucks)

‘@ Increased awareness of injuries o industrial plant workers

@ Girowing public awareness of toxic chemicals in the community

‘About every 20 minutes a new and potentially hazardous chemical i introduced into
American industry. Highly reactive chemicals are sed more extensively in the proccss
industry and agriculture, and this has aroused concern and apprchension about their of-
fects on the health of the surrounding communities. A major problem with toxic chemi-
cals s idenifying the toxic effects when their toxicty is not always obvious. It can take
as long as 30 years before the adverse effects of exposure to a particular chemical be-
‘comes recognized. Smoking does not noticeably harm you right away, but 30 years of
smoking will definitely show symptoms. This delay is known as latency and is a serious
problem in identifying carcinogenic (cancer causing) compounds. Many years after be-
ing in common usage in a country some chemicals have been found to have insidious
health effects and be long lasting n tissues and the environment, The chemicals dioxin
‘and polychlorinated biphenyls are a prime example of environmental contaminans and
carcinogens identified (00 late after being released into society and the environment. The
best safoguard for the general public and industrial workers against toxic materials is
knowledge and training.

All employees working on processing units that utilize toxic chemicals are at potential
isks from toxic hazards. Many people think it is justthe process operators who are at risk
to hazardous chemicals. They fail o consider that instrumentation and analyzer techai-
cians, and maintenance personnel are al a risk to the toxic chemicals on the process unit
10 which they are assigned and where they are working among the piping and vessels,
changing out instruments, o replacing tubing that contains toxic chemicals.

“This chapter also covers blood-borne pathogens, a source of real discases and concern for
everyone who becomes involved in emergency response and emergency medical care.

TOXIC SUBSTANCES
‘There are numerous government regulations addressing chemical hazards. Some of them,
0 name just a fow, are:

® OSHA 29 CFR 1910.1200 Hazard Communication
® OSHA 29 CFR 1910.119 Process Safety Management
® OSHA 29 CFR 1910.120 Hazardous Waste Operations and Emmergency

Substance Control Act
‘@ EPA Resource Conservation and Recovery Act
@ DOT hazardous Materials Handling: Loading and Unloading
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A substance can be considered toxic (poisonous) when a small quantity will cavse in-
jurious effects in the body of the average normal adult human. Almost all materials are
injurious to living organisms to some extent. Overdoses of table salt fed accidentally to
infants have caused their deaths. Water, which we drink, and nitrogen and oxygen, which
we breathe, can cause injury or death in overdoses. There is a difference between being
exposed to a toxic substance and contaminated by a toxic substance. Exposure is when a
hemical, infectious material or other agent enters or is in direet contact with the body.
Contamination oceurs when the hazardous material remains on the clothing, hais, skin, or
other part of a person. Exposure can occur without contamination, but contamination usu-
ally results from exposure. Certain persons have unusual susceptibilities o substances that
produce violent or fatal reactions when absorbed in small amounts harmless to most other
‘persons. Such substances are called allergens, and a person is said to have an allergy or 1o
be allergic o the substance. Allergies have been reported (o almost every known common
‘materil,

Atiempts have been made to determine the dosages of toxicants that cause injury to the nor-
mal (nonallergic) adult, but this has et with limited success. Generally,the greater the tox-
icity of the substance, the faser the rate of absorpion, and the warmer the temperatur, the
‘more rapid the occurrence of the injury. In addition to individual susceptibility,other condi-
tons affec the severity of the injury caused by the toxin. These other conditions are the:

iz¢ and duration of the dose:
Route taken into the body

Degree of toxicity

Rate of absorption

Environmental temperature.

Physical condition of the affected person

'MECHANISHS OF TOXIC AGENTS

Toxic agents cause injuries in different ways and have been categorized o seven types
(see Figure 5-1): asphyxiates, iritants, systemic poisons, anesthetics, neurotics, corro-
sives, and carcinogens.

Ahysiates
Ahoughth erm asphysia s commonty thought o mean sulfcation, i actally means
hypoxia (lack of oxygen) and the presence of high carbon dioxide levels in the blood.
Rephysisiescan b ethr “smpl” o “ehemical” Simple asphysisies ar gecrally con-
idered o e thoe gases which il breathble i o suchan ettt he oo re-
eive aninkdequae supplyof 0xygen, In ot words, youar n n osygen deficient
possutuly

‘Some common asphyxiates are carbon dioxide and nitrogen. They are especially insidi-
ous because they are odorless and colorless. Hydrogen and helium are raely asphyxiates
because both are lighter than air and diffuse rapidly in the open. They tend 1o leak away
rather than collect and displace air in an area. Nitrogen at room temperatures s slightly
Tighter then air, but at low temperatures, such as during leakage from tanks containing
cryogenic nitrogen or where rapid expansion cools the gas, nitrogen becomes heavier than
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Asphyants

Systemic
Paisions

Cormosives

Carcinogens

H

Figure 51 Mechanisms of Toxic Agents

the surrounding air. Cold nitrogen and carbon dioxide are all heavier then air and will
Sette in low spots such as sumps, the bortoms of tanks, or other low spots where unwary
‘persons could be asphyxiated.

Chemical asphysiates are toxic agents which enter into reactions 1o cause histotoxic
Iyporia. These chemicals provent the red blood cells from carrying oxygen. Some more
familiar chemical asphyxiates are carbon monoxide, nitrites, hydrogen sulfide, and
aniline.

Iitants
An irritant can be a gas, liquid, or finc particulate matter. Ammonia is a familiar
and common irritant. Tritants injure the body by inflaming the tissues at the point
of contact. Heat, redness, swelling, and pain are signs of inflammation. Mild iritants
cause the capillaries to dilate and fill with blood, causing the redness and increased
heat. The permeability of the capillary walls change, and luid passes from the blood
into the spaces between the tissues and causes swelling and pain. Strong iritants can
produce blisters.

Partculate matter may be inert and nontoxic if ingested but its presence inthe respiratory
‘passages and lungs can be mechanically iritating. For example, asbestos is & nonreac-
tive ibrous substance that severely iritates the respiratory system. It s a prime example
of the toxic effects of particulate matter. Time magazine in January of 1974, observed
that out of 869 persons employed for 17 years in an asbestos plant in Texas (which was
closed in 1971), 300 workers “will dic of asbestosis,  permanent and often progressive
scaring of lung tissuc from inhaled fibers, lung cancer or cancer of the colon, rectum or
stomach?
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“The nasal passages contain the first defenses against harmful particulate matier entering
the lungs. The hairs atthe entrance act as a iter against larger particles, then the ciliated
cells of the mucous membranes create a flid flow that traps and washes out smaller par-
ticles. The body's defense mechanisms can be overwhelmed by massive and continued
invasion of the rospiratory system by fine solids. Except for those amounts removed by
coughing, the particulate matter remains in the hungs. Long-time exposure to fine partici-
Iate mattr has resulied in:

® Black lung disease from coal dust
 Silicosis from fine rock dust

‘@ Ashestosis and cancer from asbestos fibers.
© Emphysema from cigarette smoke.

‘Dermatitis is an inflammation caused by defatting of the skin or by contact with an
iitating or sensitizing substance. Exposurc to solvents often removes oils that keep
the skin soft and pliable. Without the oil, the skin is dry, scaly, and tends to crack
easily. Such skin has poor resistance to bacterial infections and heals slowly when in-
jured. A primary skin irrtant canses dermatitis almost immediately by dircct action on
the skin. After a while, a person may become sensitized to a chemical. A sensitzer may
ot cause injury immediately, but will produce suscepibility to a second attack or 1o
other substances. Where sensitvity or allergy dermaitis exists and the skin is affected
even by small amounts of the chemical, the affected worker should not be allowed in
areas where the chemical is used.

Systemic Poisons
Systemic poisons cause injury aftr they have ben carried to the tissues of the body, es-
pecialy o specifc organs (target organs). Some systemics cause hisloloxic hypoxia by
intrfering with the use of oxygen and others interfere with reactions necessary for the
organs (o continue their normal functions. For example, some toxic agents shut down
e kidneys. The most damaging cffcts of systemic poisons occur a the Kidneys, lungs,
Tiver, and gastointetinl tract. Sysiemic poisons can b divided int the following four
categories:

1. Chemicals that cause inry to one o more of the visceral organs such as the.
Kidneys or liver, The majority of the halogenated hydrocarbons belong in
this group.

2. Chemicls that injure the bone marrow, spieen, and the blood-Torming system
and cause anemia and reduced count of whil blood corpuscles, These toxi-
cants inlude naphthalene, benzene, phenol, and toluene.

3. Chemicals that affect the nervous system and cause inflammation of the
‘nerves. The result i tenderness of the nerves, pain, interference with
transmission of nerve impulses, and cven paralysis

4. Toxic metals and nonmetals that not only cause respiratory system damage as
irritants, but also can injure the body by being swallowed or entering the.
bloodstream through skin lacerations. These metals and nonmetals can be de-
posied in and interfere with functions of the body organs, bones, and blood.
Generally, the cffocts of these substances are chronic in nature and take place
only afier continued and massive exposure.
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